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O n e  third 
o f th e  w o rld ’s 
children h a ve  
n o  m ilk to d a y

A nd they won’t have milk for a long time to come. 
Yet the ch ild  needs food of a higher nutritional 
value A six month old infant needs twice as many 
ca lo rie s; five tim es as much anim al protein per 
kilogram  of body weight as the average adult. A  
four year old needs 50 per cent more calories and 
100 per cent more anim al protein. Milk meets 
nutritional d efic ien cie s. But it's just not enough — 
not for all the w orld's 500 m illion children under 
15 years of age.

U N IC E F  aim s at meeting their b asic  needs. O ne 
way is  by setting up d airies all over the world.
In India, we have a string of U N IC E F  aided 
projects. T h e  F irst A m u l D airy at A na n d , and the 
d a irie s at W o rli, Hyderabad, M adurai, V ijayaw ada

are a fe w ...T h e se  dairies range in capacity irom
50,000 to 5,00,000 litres of milk a day. U N IC E F  
assista n ce  for plant and equipm ent will be repaid 
by distribution of milk at su b sid ise d  rates to 
children, expectant and nursing mothers for a 
given period of years.

For the First A m ul Dairy and the d airies at W orli, 
Hyderabad and Madurai, L&T carried out the entire 
m echanical and electrical installation including 
piping, testing and co m m issioning.

For V ijayaw ada Milk Products Factory, L&T will be 
installing a Niro Atom izer spray drying p lant— 
the second milk powder plant in India to be put up 
with U N IC E F  aid.

Dairy Division L A R S E N  &  T O U B R G  L IM IT E D  P.0. Box 278, Bombay 1
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EDITOR’S NOTE

India exported pickles and chutneys worth Rs 5.3 
million during the year 1967; the biggest importer 
of this item being Britain (Rs 3.17 million). In 
addition, India exported papads worth Rs 2 million and 
canned and bottled fruits and vegetables worth 
Rs 9.6 million. Other items of exports like confec
tionery, wheat, bran, instant coffee, etc., amounted to 
Rs 2.5 million. The export of banana and mangoes 
has also been well established; the export during 1965- 
66 was worth Rs 2.05 millions. Spices have been 
another important foreign exchange earner worth 
about Rs 230 million.

In order to boost the export of food products further, 
it is necessary for the Indian industrialists to bestow 
some thought on the techniques of proper presenta
tion in addition to the functional requirements of 
the package. Food products packed in attractive 
containers will provide an eye appeal, which is as 
important as the taste of the commodity. Over
wrapping with flexible barrier materials like coated 
cellophane films for cartons of dried fruits,papads, etc., 
provides necessary protection for the products and 
gives added sale impact. One of the recommendations 
at the eleventh Indian Standards Convention held in 
Chandigarh in 1967 was that ‘scientific market survey 
should be carried out abroad to gather consumer 
preference regarding the packaging of Indian goods’. 
The Central Food Technological Research Institute at 
Mysore has been carrying out extensive work on ready

mixes for traditional foods, such as idli (fermented 
product from cereal-pulse mixture), and sweetmeats 
like Jamun and Jilebi and on their functional packag
ing. Recently, the work has been extended to papads 
(paste food) also. The Defence Food Research 
Laboratory, Mysore has done pioneering work in 
the packing of chappaties and other ready-to-serve 
products for the defence requirements.

There is an ever increasing demand for sophisticated 
packaging material, particularly for export purposes. 
The Indian food manufacturers have also realised the 
need of elegant packaging for foods for home con
sumption. But still considerable leeway has to be 
covered before Indian manufactured goods can stand 
competition in packaging with the goods made in other 
countries. The indigenous packaging industry has 
to make rapid advances before it will be in a position 
to meet the country’s needs.

The formation of the Indian Institute of Packaging 
fulfils a vital need of the hour. This Institute should 
organise training course in all the disciplines of packag
ing, carry out operational research in marketing and 
merchandising and develop suitable packs with market 
appeal for different commodities. Foreign markets 
once developed should not be lost due to substandards 
in the quality of the product, which necessitates 
adequate packaging; in addition Indian foods should 
stand comparison with elegantly packed goods from 
other countries.

I



Instant Sauces
T. K. Chakrabarty, B. S. Bhatia, K. R. Dwarakanath and P. K. Vijayaraghavan 

Defence Food Research Laboratory, Mysore
M anuscrip t Received: 14 N o v . 1967

R eady-to-use dry sau ces (m int, m ango, apple, tom ato, m ixed  fruit) w h ich  rehydrate instantly by 
addition o f w ater have b een  prepared. Sim ple m ethod o f dehydration o f fru its/vegetab les in  cabinet 
hot air dryer has been  u sed  in  this process. The sau ces have a  storage life  o f m ore than a year at 
am bient tem perature and about six  m onths at 37°C w h en  packed in  paper-alum inium  foil-polyethylene  
lam in ate packs. The retention  o f v itam in  C of these sau ces on storage is  fairly good.

Instant dry sauces, which can be reconstituted and 
used with a variety of food materials, form a readily 
acceptable item in the rations of the defence forces. 
They can be packed in light weight pouches and 
can be transported easily.

Processes for the preparation of apple sauces by 
using vacuum shelf drier1, explosive puffing2 and 
atmospheric drum driers3, have been reported. The 
present communication deals with the preparation of 
instant dry sauce, which is in a ready-to-serve form.
M aterials and M ethods

All the spices, fruits and vegetables used for the 
preparation of the sauces were procured from the 
local market. Commercial sorbitol powder and clove 
extract were also used in the preparation. Proximate 
composition and vitamin C were determined by using 
AO AC methods4. The development of brown colour 
was estimated by determining the optical density at 
430 m/-i of the alcohol extract (4 g. sauce extracted in 
30 ml. of 60 per cent ethanol).

Drying procedure: Attempts to dehydrate the ready 
mixed sauces was met with some difficulties. Hence the 
fruits and vegetables were first dehydrated and the dry 
components were mixed with the other ingredients.

The procedure for dehydration of the components 
is briefly described below.

Apple: Apples, Golden Delicious, purchased from the 
local market were washed in running water and were 
peeled, cored and cut into thin radial slices (5.0 to 
7.0 mm. thick). The slices were steam blanched for 
3 minutes and soaked in 0.08 per cent potassium 
metabisulphate solution for 5 minutes. They were 
spread over 80x40 cm. aluminium trays (tray load
3.5 kg./sq.m.) and dehydrated in cabinet dryer at 
65 +  5'C to 5.5 per cent moisture level. Drying ratio

was 8.2 and sulphur dioxide in the dehydrated product 
was 784 p.p.m.

Tomato: Ripe red firm tomatoes, purchased from 
the local market were washed in running water, cut 
into thin slices (5.0 to 7.0 mm. thickness) and spread 
over the trays (tray load of 3.0 kg./sq.m.). Solution 
of potassium metabisulphite (0.75 per cent w/v) was 
sprayed over them uniformly (50 c.c. per kg. of tomato 
slices). They were dehydrated as before to 7.9 per cent 
moisture level. Drying ratio was 16.6 and sulphur 
dioxide in the dehydrated product was 206 p.p.m.

Mango: Ripe mango (Badami) was peeled and pulp
ed in a pulping machine. The mango pulp was heat
ed to 80-85°C and adjusted to pH 5.0; 5 per cent 
gelatinised starch was mixed with it and the heating of 
the mixture was continued for 3 min. The material 
was then dried as before at 60±5°C to a moisture 
level of 3.1 per cent (tray load 3.0 kg. per sq.m.).

Raw mango (Omlet variety) was washed, peeled 
and cut into thin strips (5x5x7 mm. approx.). 
The strips were steam blanched for 4 min. and then 
soaked in 0.1 per cent potassium metabisulphite solu
tion for 5 min. They were dried in the cabinet dryer 
(tray load 3.5 kg. per sq. m.) at 65±5°C to 4.6 per cent 
moisture level. The drying ratio was 9.4 and sulphur 
dioxide in the final product was 144 p.p.m.

Amla: Amla (Phyllanthus emblica) was washed and 
steeped in 7.0 per cent brine for 96 hours. The 
excess brine was drained. It was then cut into thin 
slices and steam blanched for 5 minutes and soaked in
0.1 per cent potassium metabisulphite for 5 min. The 
slices were then dried at 60 ±  5°C in the cabinet dryer 
to 2.5 per cent moisture level (tray load 3.2 kg. per 
sq.m.). The drying ratio was 8.1. The sulphur 
dioxide in the dehydrated product was 300 p.p.m,
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T able  1. r e c ipe s OF in s t a n t  sauces Mixed fruit

M int Mango Apple Tom ato A pple+A m la
A p ple+A m la+Tom ato

g g g g g g
Dry base (Fruit or vegetable) 10.0 100.0 100.0 100.0 50+50 33 +  33+33Raw mango (dry) 100.0 . . . . . .Sugar 150.0 75.0 120.0 10Ó.Ó m b 100.0
Sorbitol . . . 40.0 . . . . . .Salt 15.0 5.0 16.0 3.0 3.0 3.0
Onion (dry) . . , . . . 10.0 10.0 10.0Garlic „ . . . . . . 0.2 0.2 0.2
Ginger „ 2.5 . . . . . . . . . . . .Green chilli (dry) 10.0 . . . . . .
Red chilli 0.5 6.5 6.0 6.0 6.6
Cumin seed 2 5 2.5 2.5 0.25 0.25 0.25
Asafoetida 0.5 . . . . . . . . .
Mace 0.5 0.5 . . . . . .
Nutm eg 3.5

0.5 0.5 Ö.5
Black pepper 1.5 0.5 0.5 0.5
Cinnamon 0.5 0.5 0.5 0.5 0.5
White cardamom 0.25 0.25 0.25 0.25 0.25
Clove oil 0.01 0.01 0.01
Citric acid 5.6 14.2 . . . . . .
Glacial acetic acid 5.6 8.5 3.0 3.0 3.6

T able

M oisture

%
M int 3.85M ango 4.01
Apple 3.86
Tom ato 6.31
M ixed F ru it (Apple +

Amia) 3.77
M ixed F ru it (Apple +  Amia

+  Tom ato) 3.47

. PROXIMATE AND MINERAL COMPOSITION OF INSTANT SAUCES

Protein 
(N x  6.25)

Petrol
ether

extract
Ash

%
2.58

%
0.50

%
5.75

1.65 1.05 2.88
1.11 0.91 5.08
5.53 2.58 3.92
1.31 1.22 1.45
2.92 1.79 1.97

Sodiumchloride

0/

COUtcsa äß 3O cob0/ 0 R
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uc
ing
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To
tal
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i- 

5 
dit

y a
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cit
ric

 ac
id

/o
5.102.51
4.87
1.79

/o
56.2276.70
61.65
67.45

/o
4.57

20.7918.55
22.30

/O

7.48
6.997.41
4.36

1.35 63.20 16.13 3.73
1.60 63.57 16.95 4.36

g O 03 M cdJZ a o 'P a.3 Iron

CO3l-HoXa» . t  8 OTJ Ö O or~lÖ £
% mg% mg% mg%

0.12 67.45 1.12 32.13
2.66 96.16 3.29 42.132.36 103.70 16.47 48.37
1.27 138.60 19.79 176.10
1.15 88.26 21.03 82.31
1.39 54.99 5.86 105.20

M int: Mint (Mentha spicata) was washed and 
leaves were soaked in a solution of sodium bicarbonate 
(0.1 per cent), magnesium oxide (0.3 per cent) and 
sodium metabisulphite (0.1 per cent) for 30 min. 
at ambient temperature. The mint leaves were taken 
out of the solution and excess of solution drained off. 
The leaves were dried in cabinet dryer at 60±2°C to
5.0 per cent moisture level (tray load 1.5 kg./sq.m.). 
The drying ratio was 8.2 and sulphur dioxide in the 
dehydrated product was 214 p.p.m.

Garlic: The garlic cloves {Allium sativum) were 
taken out after removing the outer membrane. The 
cloves were cut into thin slices and were dehydrated in 
cabinet dryer at 60±5°C to 5.6 per cent moisture level 
(tray load 3.0 kg./sq.m.) and freed from the inner skin. 
The drying ratio was 2.4.

Onions and green chillies were dehydrated using the 
methods reported earlier5’6.

Recipes: The recipes of the instant sauces are given 
in Table 1.

Procedure for the preparation of sauces: The method 
was as follows:

The dehydrated items were ground to fine powder 
(60 mesh). Sugar, salt, citric acid, red chillies and 
other spices were separately ground into powder (60 
mesh). All the ingredients were mixed. Acetic acid 
was added during the final stage of mixing.
Results and D iscussion

Organoleptic quality: The sauces are instantly re
constituted by the addition of water (one-and-half 
times by weight in mango, apple and tomato, twice in 
mint and thrice in mixed fruit) at ambient temperature. 
Comparatively more water was required when amla 
was one of the components of the sauce. The orga
noleptic quality of the sauces was found to be good
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as determined by a taste panel of six members of the 
staff of this laboratory.

Proximate and mineral composition: Proximate and 
mineral composition of the sauces is given in Table 2.

The results show that tomato, apple and mixed 
fruit sauces contain a fair amount of minerals. A 
minimum of 3 per cent acidity and 55 per cent total 
sugar were necessary in the dry sauces to give them 
appetizing blend of flavour.

Shelf-life: All these sauces when packed in paper- 
aluminium foil-polythene laminate packs were found to 
have satisfactory shelf-life of not less than one year 
when stored under ambient conditions, except tomato 
sauce in which case the shelf-life was about eighteen 
weeks. This was because of the higher moisture 
content (6.3 per cent) of tomato sauce which could 
not be reduced when the cabinet dryer was used.

Reduction of moisture by inpack desiccant improved 
the shelf life. Data recorded in Table 3 and 4 show

T able 3. browning of instant sauces (o.d . a t  430 m/'J
Period of storage in weeks 
(ambient temp. 24 —30°C)Sauce (4,o g sauce in 30 ml of 60% alcohol)

Initial 8 16 26
M int 0.3979 0.4202 0.4318 0.4487
M ango 0.1427 0.1805 0.1857 0.1912
Apple 0.3010 0.4559 0.4689 0.4876
Tom ato 0.6021 0.6529 0.6990 0.7959
Mixed F ru it (Apple+Am la) 0.4202 0.4528 0.5576 0.5686
Mixed F ruit (Apple +  A m la+ Tomato) 0.6022 0.6576 0.6778 0.6990

T able 4. reflectance meter studies of instant sauces on storage

Sauce Period Tem perature Reflectance m eter reading
(weeks) (adjusted to magnesium 

oxide as 100) Visual colour Acceptability

M int Initial *73.5 Light green Acceptable
36 Am bient 60.0 Buff tt36 Accelerated* 56.0 1)44 Am bient 58.0 tt it44 Accelerated 49.0 Jt88 Am bient 47.0 L ight grey it

Apple Initial 74.0 - L ight cream tt28 Am bient 61.0 Deep cream It28 Accelerated 50.5 L ight brown tt36 Am bient 51.5 tt”36 Accelerated 40.0 I f48 Am bient 42.0 tt tt

Mango Initial 73.0 Orange-yellow tt34 Am bient 60.5 Dull orange-yellow tt34 Accelerated 53.5 it44 Am bient 58.5 tt44 Accelerated 44.0 tt88 Am bient 45.0 tt tt

Tom ato Initial 52.0 Brown
64 Am bient 20.0 Brick-red N ot acceptable72 Am bient 14.5 tt92 Am bient 11.0 Dark-brown it

Mixed fruit (Apple + Initial 69.0 L ight brown AcceptableAmla) 70 Am bient 34.5 Dull brown
78 Am bient 32.5 tt it

Mixed fru it (Apple + Initial 66.0 L ight brown
Amla +  Tomato) 72 Am bient 38.0 Dull brown80 Am bient 32.0 tt tt

* Accelerated tem perature: 37±1°C.
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T able 5. per cent retention of vitamin c during storage

Am bient tem perature (24-30°C) A t 37 ±  1°C
W ith in-package W ith in-package

Sauce Period Value desiccant Period Value
desiccant

(weeks) Period
(weeks) Value

(weeks) Period
(weeks) Value

M int 26 41.7 26 71.6 16 25.8 26 58.8
Mango 26 31.4 26 60.4 26 16.9 26 47.2
Apple 26 56.3 ... ... 20 41.7 ...
Tom ato 24 77.9 32 72.3 ... ... 32 65.7
Mixed F ruit (Apple +  Amia) 
M ixed F ru it (Apple +  Amia

24 77.2 ... ... 24 41.9 ... ...

-(-Tomato) 24 76.2 • •• ... 24 50.5 ... ...

that in spite of the discolouration/browning in these 
sauces on storage, they were acceptable. No positive 
correlation was found between the acceptability and 
the degree of browning. Data in Table 5 show that 
there is a good amount of retention of vitamin C 
during storage. The use of inpack desiccant improved 
the retention of vitamin C in the sauce.
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Effect of Phosphine Fumigated Rice on the Growth of
Albino Rats

S. B. K a d k o l  a n d  P a u l  J a y a ra j 
Central Food Technological Research Institute, Mysore 2

M anuscrip t Received: l i  N o v . 1967

The effect o f feed in g  r ice  fu m igated  w ith  phosphine gas (phostoxin tablets) on the gain  in  w eigh t and  
the w eights o f livers and k idneys as w e ll as the h isto log ica l changes has b een  investigated . Even r ice  
treated w ith  a very h igh  d ose o f the fum igant (SO tablets per tonne) w h en  fed  to an im als after aeration, 
did  not reveal any effects on overall growth, w eight o f som e o f the organs and h isto log ica l chan ges.

Phosphine gas has been used as a bulk fumigant for 
the effective control of Sitophilus granarius, Tyro- 
glyphus farinae (mite) and larva of Trogoderma grana- 
rium.1 Hubert2 used phostoxin for emergency fumiga
tion against a number of insect pests and observed 
that traces of residues of aluminium phosphide de
composed when the grain was moved. Shikernove 
and Radover3 found that phostoxin was effective 
against a major rice pest but that it did not adversely 
affect the physical and rheological properties of the 
grain. Similar observations on wheat4 and corn5 
have been made. Harger and Spolyer6 have reviewed 
phosphine toxicity. Neubert and Hoffmeister7 found 
that the cellular oxidation of °(-ketoglutarate was 
affected in acute phospine poisoning. They have also 
observed a reduction in the respiration of Neurospora 
crasa. Chronic exposure of rats to sublethal doses of 
phosphine produced a small but regular fall in the liver 
coenzyme-A. Chronic effects caused by phosphine on 
man are similar to those caused by phosphorus8. This 
paper deals with the feeding trials on albino rats of 
phosphine fumigated rice after thorough aeration.
Materials and Methods

Rice (var: Bangara Sanna) was fumigated with 
phosphine (phostoxin tablets*) at dosages of 1, 5 and 
50 tablets per tonne. The phostoxin tablets were 
placed in about 25 kg. of rice in air-tight tins. The 
tins were opened after four days and the rice was 
thoroughly aerated for at least two weeks. A minute 
quantity of A1 (OH)3 resulting from phostoxin, was 
mixed with the grain during turning and aeration. 
A representative sample of non-fumigated grain was 
kept as control.

Sixteen (8 male and 8 female) albino rats weighing 
about 50 g. each were allotted to four groups accord
ing to randomized block design (ignoring litter mates). 
One group was fed with rice diet (Table 1) containing 
control rice and the other three groups were kept on 
rice diet containing fumigated rice. The rats were 
fed ad lib for a period of twelve weeks. Records of 
weekly gain in weight and food intake were maintained. 
At the end of the experimental period R.B.C. and 
haemoglobin contents of the blood drawn from the 
tail of the rats were estimated9. The weights of the 
liver and kidneys of the rats were recorded prior to 
histopathological examination.

The average gain in weights of rats at the end of 4, 8, 
and 12 weeks, and the average weights of the livers 
and kidneys and the blood picture of the animals 
at the end of the experiment are given in Tables 
1 and 2.
Results and Discussion

There was no significant difference in the average 
weekly gain in weight of rats at the end of 8 and 12 
weeks (Table 1). There was no significant difference 
in the weights of the kidneys of the rats of the four 
groups and the livers of the female rats, while minor 
differences were observed in the case of male rats. 
The results in Table 2 show that the overall blood 
picture did not show any major deteriorative changes 
and histopathological examination did not reveal any 
abnormality of the livers and kidneys of the animals 
thus demonstrating that even at high dosage of 50 
tablets per tonne the treated rice after thorough aeration 
had no deleterious effects on the experimental 
animals.

•  Phostoxin tablets supplied by Degesch, Frankfurt (Main) W . Germany. Each tablet generates lg . phosphine.
6
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T able 1 : average weekly gain in  weight of rats at the end of 4, 8 and 12 weeks

Diet Initial weight 
g

Average gain in wt. in g/week at the end of 
4 weeks 8 weeks 12 weeks

Average diet intake 
g/rat/day*

Males Females Males Females Males Females Males Females 4thweek 8thweek 12th
week

A. Poor rice d ie tf (control) 50.1 49.0 7.2 8.6 7.1 7.2 5.8 5.4 6.9 7.1 7.1
B. Poor rice diet containing rice 

fumigated with phosphine 
at 1 tablet per tonne 49.7 49.4 10.5 8.8 8.0 6.9 6.3 5.4 7.2 6.9 7.1

C. Poor rice diet containing rice 
fumigated with phosphine at 
5 tablets per tonne 49.9 49.4 7.9 8.6 7.2 6.6 6.1 5.4 6.6 6.6 6.8

D . Poor rice diet containing rice 
fumigated with phosphine at 50 tablets per tonne 

Standard error of the mean based 
on 21 degrees of freedom

49.7 49.2 9.1
±0.75

9.6
±0.50

7.6
±0.50

7.0
±0.29

6.4
±0.34

5.4
±0.28

7.0 7.1 7.3

* T he values are expressed on dry basis and are the averages of both the male and female rats.
f  T he composition of the rice diet was : rice, 78.5%, tu r dhal, 5%, groundnut oil, 5%, non-leafy vegetables, 8.2%, leafy 

vegetables 2.1%, skim milk powder, 0.9% and common salt, 0.3%.

T able 2. average weight of liver, kidney, haemoglobin and rbc content of rats fed w ith  different diets
Liver Kidney Haemoglobin R.B.C.g. g . content g/100m l. 108/m m 3

Diet
Males Females Males Females Males Females Males Females

A. Poor rice diet (control) 3.9 4.3 1.1 1.0 14.7 14.0 7.0 6.7
B. Poor rice diet containing rice fumigated with 

phine at 1 tablet per tonne
phos- 4.5 4.3 1.1 1.0 13.0 13.0 5.6 5.8

C. Poor rice diet containing rice fumigated with 
phine at 5 tablets per tonne

phos- 4.8 4.3 1.1 1.0 13.0 13.8 6.1 6.3
D. Poor rice diet containing rice fum igated with 

phine at 50 tablets per tonne
phos- 4.8 4.4 1.0 1.1 14.8 14.0 7.1 6.8

Standard error of the m ean based on 21 degrees of 
freedom ±0.20 ±0.15 ±0.15 ±0.04 ±0.26 ±0.24 ±0.16 ±0.14
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Pilot sca le  preparation and nutritive va lu e o f protein-enriched m acaroni r ice  are described . T he product 
conta ined  about 17 per cen t protein (m oisture-free basis). The growth o f ch ild ren  fed  m acaroni in  p lace  
of r ice  as part o f their norm al d iet w as superior to that o f ch ild ren  on the r ice  diet. M ean in crea ses  in  
their w eights and heights over a  period o f four-and-half m onths w ere: 1.41 kg and 3.1 cm ., resp ectively
as com pared w ith  0.67 kg and 1.88 cm ., o f the control group. The ch ild ren  on m acaroni d iet also show ed  
significantly h igher m ean  daily  retentions o f n itrogen (2.58 g) and ca lc iu m  (388.5 m g) as com p ared  w ith  
1.77 g. and 88.5 m g. resp ectively  o f ch ild ren  consum in g r ice  diet.

In recent years, considerable world-wide interest 
has developed in protein-rich foods. Average, per 
capita consumption of protein1 in India is estimated 
at 50.4 g. as against a usually recommended level of 
60-70 g. per day. Rice is the staple food of a majority 
of Indian population and it continues to be in short 
supply. The protein content of rice is low, viz., 6-7 
per cent which explains the low intake of protein by 
people subsisting largely on rice. Among the processed 
foods, macaroni is the nearest substitute for rice, as it 
can be cooked and consumed in a manner to which 
the rice consuming population are accustomed. The 
technology of macaroni products offers possibilities of 
fortification with nutrients deficient in rice, particu
larly protein and calcium3.

Considerable work has been done at the Central 
Food Technological Research Institute on the develop
ment of rice substitutes, including protein rich 
macaroni products3’4. In a recent communication, 
Bains et al.& have shown the possibility of improving 
the status of protein of wheat macaroni, by fortification 
with lysine and milk protein. The quality of protein 
in the product was evaluated by PER experiments. 
The present paper describes the preparation and 
nutritional assessment of protein enriched macaroni 
based on a blend of semolina and casein (95:5) with 
added vitamins and calcium.
M a t e r ia l s  a n d  M e t h o d s

Preparation of macaroni: Protein enriched macaroni 
in the form of rice grain was prepared from a blend of 
wheat semolina and casein (95:5) with added calcium 
carbonate (1 part). Vitamin additions per 45.4 kg. of

the blend were: thiamine hydrochloride 125 mg., 
riboflavin 250 mg., calcium pantothenate 250 mg., 
vitamin A-acetate 0.75x10° I.U., and vitamin Da as 
calciferol 0.05x10° I.U. The product was prepared 
in 150 kg. batches in the macaroni pilot plant described 
elsewhere4’6.

The ingredients were mixed and transferred to the 
overhead hopper of the Buhler A.T.A. continuous 
extrusion press. The flow of dry ingredients and 
water into the dough mixing compartment was 
adjusted to give a water absorption of 34-35 per cent. 
The dough was extruded through a rice shaped die. 
The product first passed through a pre-drier and then 
loaded into trays for steaming for one-and-half 
minutes. The steamed product was again passed 
through the pre-drier from where it was conveyed to 
the main T.T.H.A. drier which is divided into three 
sections. In the first section, the dry and wet bulb 
temperatures were controlled at 55° and 47°C, and 
in the third section at 55° and 50°C, respectively. 
In the middle section, an atmosphere of saturated 
humidity was provided to reduce the moisture gradient 
between the relatively dry surface and the moist 
interior of the product. Adopting this schedule, it 
was possible to dry the product, in 4-4§ hours to 
the required moisture content.

Nutritive value: The composition of macaroni rice 
as compared with that of raw milled rice is shown in 
Table 1. The nutritive value of the product was 
studied by human feeding experiments described 
below.

Feeding test subjects : Forty-eight children, aged 
7-12 years, resident in a local institution were selected

8
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T a ble  1. chemical composition of protein enriched
MACARONI AND RAW MILLED RICE

Components M acaroni Raw milled 
rice

M oisture (g.)% 10.7 12.5Protein (N x6.25) (g.)% 15.7* 6.9Fat (g.)% 1.24 0.4Calcium (mg)% 420 10.0Phosphorus (mg)% 163 110.0Iron (mg)% 3.4 1.0Thiam ine HC1 (mg)% 0.35 0.084Riboflavin (mg)% 0.59 0.08Calcium pantothenate (mg) % 1.10
Nicotinic acid (mg)% 4.0 1.2Vitamin A (I.U .), per 100 g. 1650
Vitamin D (I.U .), per 100 g. 110

* M oisture free basis 17.5%

T able 2. ingredients in  the normal diet of children
RESIDENT IN THE INSTITUTION*

Food g/day/child
Rice, raw milled 220W heat flour (as bread) 114Pulse (Cajanus indicus) 25Vegetables 50Condim ent and spices 13Coconut 4G roundnut oil 4Common salt 10Sugar 30Skim milk powder 10Fruit, banana 30

* T he experimental diet contained an equivalent am ount of 
macaroni in place of raw milled rice. T he rest of the ingredients 
were the same as in the normal diet.

and paired into two groups of 24 each on the basis of 
initial weights, heights and nutritional status determin
ed in accordance with the score card of the Nutrition 
Advisory Committee of the Indian Council of Medical 
Research7. The children were examined clinically 
and treated for worms by administering santonin 
before starting the experiment.

Pattern of the institution diet : The diet which the
children normally consumed in the Institution was 
investigated according to the methods used by Reddy, 
et als. The pattern of diet which emerged from this 
investigation is shown in Table 2.

The control group was fed the usual institution diet 
in which raw milled rice was the major component. 
The children in the experimental group were fed maca
roni rice in lieu of raw milled rice.

Preparation of diets: Rice and macaroni were cooked 
separately in approximately three times their volumes 
of boiling water. Excess gruel was allowed to be 
absorbed by the cooked products. Pulse and vege
tables were cooked as curry by incorporating spices

and condiments. Whole wheat flour was made into 
yeast raised bread and sliced according to the share 
of each child.

The food was served in three meals a day. Break
fast consisted of bread and coffee; one banana was 
given to each subject. At lunch, children in the 
control group were given rice equivalent of 120 g. 
raw milled rice, and half the amount of curry. The 
dinner pattern was the same as that for lunch. The 
children in the experimental group were fed ‘maca
roni rice’ in place of rice. Feeding of test diets was 
continued for four-and-half months.

Representative samples of the diets were collected, 
dried, mixed and ground in a Wiley mill and preserved 
in air-tight bottles for analysis.

Metabolism studies : When the test was half way 
through, 8 corresponding children in the two groups, 
were selected for studying the metabolism of nitrogen, 
calcium and phosphorus as influenced by the replace
ment of rice in their diet by ‘macaroni rice’. The 
duration of the metabolism experiment was seven 
days, the first three days period being considered non- 
experimental during which the subjects were made 
accustomed to the routine for collection of faeces and 
urine. Carmine dye mixed with the diet was used as 
an indicator for starting collection of faeces and urine, 
during the next four days. Individual faecal samples 
were daily mixed with 100 ml. of 5 per cent oxalic acid 
and 100 ml. of alcohol containing 5 g. of each of phenol 
and thymol as preservatives. The treated faeces were 
dried in air oven at 70°C. The four-day collections 
were mixed together, weighed and ground fine for 
analysis. The urine samples were collected in separate 
bottles each containing 100 ml. of concentrated 
hydrochloric acid and 5 g. phenol as preservatives.

Physical measurements : The heights and weights 
of children were recorded in the beginning and at the 
end of the test.

Analytical methods: The diet samples were analysed 
for moisture, protein, calcium and phosphorus by the 
A.O.A.C. procedures9.

The blood of each child was examined for haemog
lobin and red blood cell counts before and at the 
conclusion of the test. Haemoglobin was determined 
by the acid-haemetin method10 and the red blood cell 
count in a Neubauers haemocytometer.

Measured aliquots (200 ml.) of urine were neutra
lised to pH 7, followed by addition of 2 g. sodium 
acetate, evaporated to dryness on a water bath and 
incinerated at 550°C in a muffle furnace. The ash 
was extracted with hydrochloric acid, filtered and 
appropriate aliquots were taken for the determination
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of calcium and phosphorus. Faecal samples were 
ashed and hydrochloric acid extracts of the ash were 
used for calcium and phosphorus determinations. 
Nitrogen in the urine and faeces was determined 
according to the Kjeldahl method.
Results and Discussion

The mean daily intakes of nutrients by children 
consuming rice and enriched macaroni diets respect
ively were: protein, 38.4 and 56.3 g.; fat, 7.0 and 9.0 g.; 
calcium 304 and 1239 mg.; phosphorus, 657 and 745 
mg.; iron, 9.2 and 17.2 mg.; thiamine hydrochloride
0.64 and 1.08 mg.; riboflavin, 0.62 and 1.77 mg.; 
nicotinic acid, 7.6 and 14.7 mg.; and vitamin A, 225 
and 3300 I.U. The nutrients in the rice diet were 
below the standards prescribed by the Nutrition 
Advisory Committee of the Indian Council of Medical 
Research11. The calorific value of both diets was 
about 1417. Though accustomed to rice as a staple 
cereal, the children liked enriched macaroni in the 
shape of rice.

There were significant increases in the weights and 
heights of children fed macaroni diet; mean gains 
being 1.41 kg. and 3.1 cm. respectively, as compared 
with 0.67 kg. and 1.88 cm. of the rice group (Table 3). 
The blood condition of children consuming macaroni 
diet was also better than that of children on rice 
(Table 4).

A large percentage, viz., 66 per cent of children 
administered macaroni diet, showed improvement in 
their nutritional status, as compared with 25 per cent 
of children in the rice group. In fact, the majority of 
children, viz., 59 per cent in the rice group remained in 
a stationary nutritional status as compared with 33 
per cent in the experimental group.

Nitrogen metabolism: The mean daily intake of 
nitrogen by the rice group was 6.12 g. as compared 
with 9.1 g. by the macaroni group (Table 4). The 
mean excretion of nitrogen in the faeces of macaroni 
group was slightly lower (0.89 g.) than that of the rice 
group (1.05 g.). However, urinary excretion of 
nitrogen was considerably more in the macaroni group 
(5.62 g.) as compared with the rice group (3.30 g.). 
The subjects were all in positive nitrogen balance, and 
the mean retention of nitrogen by children consuming 
macaroni diet (2.59 g.) was significantly higher than 
that of the rice group (1.77 g.).

Calcium metabolism: The mean daily intake of 
calcium by children in the macaroni group was 
substantially higher (1239 mg.) than that of rice group 
which averaged 304 mg. per day. Two of the subjects 
in the rice group showed negative calcium balance, 
whereas all the children in the macaroni group

T able 3. h e ig h t s  a n d  w e ig h t s , a n d  h a e m o g l o b in  a n d  rbcCOUNTS OF CHILDREN IN CONTROL AND EXPERIMENTAL GROUPS (MEAN VALUES)
(24 girls in each group, test feed ing: 4 |  months)

Control (a) Experimental (b)
-----------------------------------------------between ‘t ’*
Initial Increase Initial Increase

Height, cm 121.44 1.88 121.18 3.10 1.22 6.3
W eight, kg. 
Haemoglobin,

20.01 0.67 21.01 1.41 0.74 5.0
g/100 ml.Red blood cell

12.72 0.37 12.99 0.69 0.32 3.6
count, lO /cum m . 4.27 0.07 4.29 0.35 0.28 4.3

* Value of ‘t ’ at 1% level of significance, 2.8

T a ble  4. m ea n  d a il y  in t a k e , e x c r e t io n  a n d  r e t e n t io n  o fNITROGEN, CALCIUM AND PHOSPHORUS BY CHILDREN IN CONTROL AND EXPERIMENTAL GROUPS CONSUMING NORMAL DIET AS COMPARED WITH MACARONI DIET*
M ean daily

Diet Excretion RetentioiIntake T otal
Faecal U rinary
N itrogen g

Rice diet 6.12 1.05 3.30 4.35 1.77
Macaroni diet 9.09 0.89 5.62 6.51 2.58
Calculated value

of Fishers, ‘ t ’ ... 3.53 11.4 ... 14.40
Calcium mg

Rice d ie tj 304 218.0 45.7 263.7 88.5
M acaroni diet 1239 777.6 72.9 850.5 388.5

* t’t ... 8.22 2.32 ... ...

Phosphorus mg
Rice diet 657 241.9 108.5 350.4 306.6M acaroni diet 745 314.6 69.1 383.7 361.3

‘ t ’t 4.5 4.7 ... 3.4
* 8 children in  each group, 
f  Value of ‘ t ’ at 1% level of significance, 3.49.
J  Since two of the subjects were in negative calcium balance, 

the average retention figure is based on positive values of six subjects.

remained in positive balance. Mean retention of 
calcium by the macaroni group was significantly higher 
viz., 388.5 mg. than that of the rice group even if only 
positive values of calcium retention were used in the 
computation. However, only 25 per cent of the 
ingested calcium was retained, most of it was excreted 
in the faeces and relatively less in the urines.

Phosphorus metabolism: The mean daily intake of 
phosphorus by children consuming rice and macaroni 
diets were 657 and 745 mg., respectively. The children
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in both the groups remained in positive phosphorus 
balance. Mean retention of phosphorus by the children 
on macaroni diet was slightly higher viz., 361.3 mg. as 
compared with 306.6 mg. in the case of rice group, 
the difference being statistically non-significant. Mean 
faecal excretion of phosphorus in macaroni group was 
significantly higher (314.6 mg.) than of the children of 
the rice group (241.9 mg.). Urinary excretion of 
phosphorus of the children in the rice group was 
relatively higher, viz., 108.5 mg. than that of the 
children consuming macaroni diet whose mean 
excretion of phosphorus amounted to 69 mg./day.

Conclusions: In view of significant improvement in 
the health of children fed fortified macaroni in place of 
rice as part of their normal diet, it will be advantageous 
to promote the production and consumption of such 
products among children subsisting on inadequate rice 
diets. Such products can be produced commercially 
with the conventional macaroni equipment.
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Studies on the d evelopm ent o f a light w eight flexib le packaging for accelerated  freeze  dried  
(AFD) m eat, for use in  the A rm ed Services, are reported. The packaging is based on ind igenous  
m aterials [60 g. brown casing paper/alum in ium  fo il (0.04 m m )/polyethy lene (150 gauge) pouch  
w ith  a 2-ply b leach ed  corrugated liner; pouch en c lo sed  in  a 2-ply corrugated rectangular 
carton (waxed)] and ensures a m in im u m  sh elf-life  o f one year under field conditions.

The development of a light weight flexible packaging 
for accelerated freeze dried (AFD) meat is a military 
requirement, particularly for issue to troops operating 
in extreme conditions of high altitude and difficult 
mountainous terrain. It is also necessitated by the 
growing scarcity of tin plate. The pack should ensure 
a minimum shelf-life of one year under varied opera
tional conditions and withstand extreme climatic and 
transport hazards.

A flexible light weight pack for AFD meat for use 
in the Armed Services should satisfy the following 
qualitative requirements.

(a) The packaging should be based on indigenous
materials.

(b) The internal pouch should be of materials com
pletely impermeable to water vapour and 
oxygen.

(c) The packs should be so designed as to minimise
fragmentation of meat chunks and to avoid 
damage to the barrier pouch.

(d) The pack should lend itself to the production
line.

The use of flexible packaging for freeze dried foods 
has been previously experimented with by various 
workers. Shockley1 came to the conclusion that 
transparent wraps, whether single films or laminates, 
are inadequate and that foil laminates are essential for 
packaging freeze dried foods. Syn and Luh2 and 
Daoud and Luh3 experimenting on flexible packaging 
of specific freeze dried food products came basically 
to the same conclusion. Ward4 also suggested that 
only foil laminates adequately protect high fat content 
AFD foods, such as meat. Angel5 and Bowman9

expressed the opinion that foil based flexible pouch, 
provided with suitable carton, gave the most economic 
and efficient packaging for freeze dried foods. A 
rather heavy gauge (0.078 mm) foil laminate has been 
tried by the British Army and is currently in use by 
the Australian Army for packaging freeze dried meat 
bars7’8. The U.S. Army has recommended9 a thicker 
gauge (0.088 mm) foil laminate for packaging freeze 
dried foods for troops on long range patrol. Collins and 
his associates10 found that fin-sealed bags enclosed 
inside cartons are preferable to gussetted pouches, as 
the latter show poor resistance to the permeation of 
oxygen and water vapour.

Recently Rai and Sharma11 described transparent 
packaging materials, like high density polyethylene 
and cellulose film/polyethylene laminates and reported 
that foil based laminates are suitable for the packaging 
and storage of AFD meat. However, they have not 
reported the details regarding packaging materials 
and the method of pouch formation. Besides, they 
neither mentioned any tests to detect leaks in the pack 
nor did they report the oxygen content inside the 
pouch initially and on storage.

The present communication relates to the design 
and development of a light weight pack based on 
indigenously available flexible materials, to hold 400 g. 
of freeze dried meat, which meets the functional 
requirements mentioned earlier.
Materials and Methods

Foil laminate—The following laminates of aluminium 
foil are available from the industry:

(i) 60 g. brown casing (BC) paper/0.02 mm.foil/poly- 
thene 150 gauge, adhesive (sodium silicate) laminated,

12
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T able 1. package performance tests

Particulars of test Package particulars
Oxygen cone. (% by 

vol.) in packs Remarks
1. Accelerated oxygen perm ea- (a) Pouch made from 60 g. BC 

bility in different pouch paper/0.02 mm foil/polythene
packs 150 gauge(b) Pouch made from 60 g. BC

paper/0.04 m m  foil/polythene 150 gauge
(c) Pouch m ade from 50 g. white

paper/polythene/0.009 mm foil/ 
polythene 150 gauge

(a) Pouch formed on m andrel, colla
psed and reopened for filling

(b) Pouch crease marked without use 
of mandrel ; opened for filling w ith easy opening device.

3. Vibration test on finished (a) Packs com plete with liner and 
packs carton, containing 400 g. AFDm eat chunks

(b) A 2-J cans each containing 200 g. 
AFD meat chunks

2. Gas retentivity of pouches 
made by two different methods

4. Reduced pressure test (stored at 16 in. Hg. for 24 hr) Packs complete with liner and carton, 
containing 400 g. A FD  meat chunks

0.75—16.0

0. 5— 1.5

16. 0—28.0

18. 0—19.6

1. 0— 1.5

1. 5— 1.75

0. 8—  1.0 
1. 2— 1.5

All pouches had same dim ensions; 
 ̂ they were packed in the same manner 

with equal quantities of m e a t; initial 
oxygen cone, in packs, 0.5—1.0%.

Pinholes seen in most pouches, es
pecially at corners.

No visible damage in pouches.

No visible damage to p o u ch ; initial oxygen cone. 1.0% ; per cent frag
m entation 2-3.

Subjected to  only 5 h r shaking; per 
cent fragmentation, 25—50.

No damage to pouch or rupture of seal; 
initial oxygen cone., 1.5%.

(if) 60 g. brown casing paper/0.04 mm. foil/polythene 
150 gauge, adhesive (sodium silicate) laminated; and 

(iii) 50 g. white paper/polythene/0.009 mm.foil/poly
thene 150 gauge, extrusion laminated.

To ascertain their suitability for packaging AFD 
meat, the following tests were carried out:

(a) Accelerated oxygen permeability test: Pouches 
made by a new technique (mentioned later), from 
indigenous laminates were filled with 4 0 0  g. of AFD 
meat chunks, flushed with nitrogen gas and sealed 
to give the final pack dimension of 2 9  X 14.5  X 5 
cm. The oxygen concentration in about 5 0  per cent 
of these packs drawn at random was found to vary bet
ween 0 .5  and 1.0  per cent by volume. Since the test is 
destructive, the remaining 50  per cent of the packs 
were subjected to the permeability test. The packs 
were placed in a drum, filled with oxygen gas under 
ambient conditions and stored for 4  days. During this 
period the oxygen concentration inside the drum was 
found to be 8 0 -9 0  per cent. At the end of the storage 
period, the oxygen content inside the packs was deter
mined using the Beckman Oxygen Analyzer (model 
777). The results are shown in Table 1.

(b) Resistance to folding and creasings: Kohler-
Molin Folding Endurance Test was carried out on the 
three laminates. A sample from M/s Atlas, Denmark 
(50 g. white glazed paper/polythene 12.15 g. per sq.m./ 
foil 0.012 mm/polythene 40 g. sq.m.), stated to be 
suitable for packaging AFD meat, was also tested for 
comparison. The test was carried out at a constant

load of 800 g. on specimens 15 mm. wide x 90 mm. 
long at a speed of 200 double folds per minute. The 
number of foldings for rupture observed in these 
laminates are:

(i) 0.04 mm. foil laminate, 35 (av. of 10 deter
minations)

(ii) 0.02 mm. foil laminate, 41 (av. of 10 deter
minations)

(Hi) 0.009 mm. foil laminate, 43 (av. of 6 deter
minations)

(iv) Sample from Denmark, 424 (av. of 6 deter
minations)

Three dimensional pouch: Three dimensional pouches 
with rectangular cross section and fin-seal seams were 
made by the following two methods:

(a) Use of mandrel: The pouch was made by 
wrapping it round a wooden mandrel of rectangular 
cross-section as illustrated in Fig. 1. In the first stage 
(1), a side seam was preferred to a centre seam. After 
giving a crease mark at each bend or fold and after 
forming the bottom and side seams by heat sealing, 
the mandrel was taken out and the pouch was flattened. 
The pouch could be reformed into three dimensional 
shape at the time of filling.

(b) Without use of mandrel: Pouches in flat form 
with bottom and side seams and crease marks exactly 
as above were made by a new technique (under patent) 
without the use of a wooden mandrel. The crease 
marks in this technique were made by a method 
similar to that used for creasing fibre boards for
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\a

I. T he inner pouch material is cut to  size and 
wrapped over the m andrel as shown with the over
lapping edges bent so as to  bring  their sealable 
surfaces in contact with each other. A t this stage 
only the side seam (a a’) is formed at the centre of 
one of the longer side surfaces.

II. At this stage the bottom  seam of the inner 
pouch is formed by bringing together the  bottom  
edges of the pouch and heat sealing the overlapping 
surfaces in the centre of the bottom  surfaces of the 
pouch, thus simultaneously giving two extended 
ears to  the pouch (b b ’).

I I I .  T he extended ears are folded over the longer 
side to  give a flat bottom  surface.

IV. T he extended m outh edges of 
the top of the pouch are 
brought together as in Stage I I .  
T he overlap surfaces at the top 
provide the space for the th ird  
fin-seal seam with two extended 
ears. No heat sealing is done 
bu t the edges and the extended 
ears are bent to give crease 
marks only.

Fig. 1. Fin-seal pouch form ation with wooden m andrel

making boxes and cartons. The pouches could be 
opened out mechanically into three dimensional forms 
with the help of a simple device.

After the pouch is filled with AFD meat the top 
could be flattened and heat-sealed to give a fin-seal top 
seam which is nicely folded on the pack (Fig. 2, 3 and 4) 
to give a neat geometrical shape. Pouches made 
from 60 g. BC paper/0.04 mm. foil/polythene (150 
gauge) by both methods were packed with meat 
under nitrogen and stored under ambient conditions 
for one month. They were then tested for oxygen 
content and visible damage. The results are presented 
in Table 1.

Pouch lining and cartoning: To protect the pouch 
from abrasion and pin holing by the contents, a 
bleached grease proof 2-ply corrugated sheet paper 
was used as an inner liner with the plain surface 
facing the meat. A 2-ply corrugated sheet carton 
(suitably waterproofed) into which the packed and 
sealed pouch could be inserted was found both 
economical and satisfactory (Fig. 2, 3 and 4). Details 
regarding the liner and carton materials are given 
in Table 2.

Testing of finished pack: The following tests were 
carried out on packs (each containing 400 g. of AFD 
meat chunks) to determine the adequacy of packaging.
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Fig. 2. Com ponents of the pack (inner liner, inner 
pouch and outer carton)

T able 2: properties of the two ply  corrugated sheets
USED AS LINER AND CARTON MATERIALS

2

2

M aterial

ply brown cor
rugated sheet 
(for carton)
ply bleached white, grease 

proof corrugated sheet(for 
inner liner)

Breaking strength
Type of 

flute
Basis Flat

crush
strength
(kg/cm 2)

lb/inch
weight
(g/m 2) Plain

sheet
C orrugat

ing
sheet

‘A’ 195 1.170 M D-28
TD-18.8

M D-35
TD-31

‘B’ 108 0.200 M D-25
TD-9.1 M D-22.8

TD-14.6

M D  — M achine Direction 
T D  ■— Transverse D irection

Fig. 3. T he order of assembly and the finished pack

T able 3. accelerated storage test at 37°C and 
95-100 per cent r .h . for 8 months

Package § 
particulars |

(by vol.)

FFA
(expressed 
as % oleic 

acid)

Peroxide value 
(in milli- 

equivalent of 
oxygen/kg. of fat)

(% )Packs completed 
with liner and carton, contain
ing 400g. AFD 
m eat chunks 0.5-3.6 1.6-2.7 1.5-3.2 10.2-6.6

Organoleptic test—acceptable throughout

Fig. 4. Developed pack containing 400 g. AFD m eat from 
two A 2% cans displayed

(a) Vibration test: The packs were mounted in a 
horizontal shaker set to vibrate at the rate of 140 
cycles/minute and subjected to vibration for 10 hours. 
At the end, the oxygen content of packs and the 
amount of fragmented pieces (i.e., pieces less than 0.5 
cm. in length) and powder were estimated (Table 1).

(b) Storage under reduced pressure: The packs were 
left under reduced pressure (16 in. of Hg.) for 24 hours 
in vacuum desiccators and then exposed to atmospheric 
conditions for a further period of 24 hours. The 
packs were then examined and the oxygen content 
inside the packs was determined (Table 1).

(c) Accelerated storage test: The packs were stored 
for 8 months in a humidity chamber maintained at 
37°C and 95-100 per cent R.H. At intervals of 2 
months, the packs were tested for oxygen content and 
the meat tested for acceptability by a panel of 4 judges; 
the moisture content, free fatty acids and peroxide 
value of fat were also estimated. The results are 
reported in Table 3.
Results and Discussion

Choice of a \laminate: The primary criterion for 
the selection of a wrapping material to protect AFD 
meat for one year is its complete impermeability 
to oxygen and water vapour. Only aluminium 
foil laminates satisfy this criterion. The results in 
Table 1 show that among the available foil laminates,

3
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only 0.04 mm. foil laminate is completely impermeable 
to oxygen. A separate test to determine im
permeability to water vapour was not considered 
necessary.

The second desirable criterion for the suitability 
of a wrapping material is its flexibility. The 0.04 mm 
foil laminate is found to be rather stiff and lacking in 
appreciable resistance to folding and creasing. The 
Dutch sample, in contrast, gave a much better per
formance. For meeting the immediate requirements, 
however 60 g. BC paper/0.04 mm. foil/polythene (150 
gauge) had to be selected on the basis of its imperme
ability to moisture and oxygen.

Three dimensional pouch: For thick and bulky 
products, flat pouches with heat sealed seams 
around edges are unsuitable and uneconomical. 
Gussetted pouches are in common use for this 
purpose. In the case of the selected foil laminate, 
however, a gussett pouch is unsuitable firstly 
because wrinkles will be formed while opening and 
filling the pouch, and secondly because the heat seal of 
seams having both four layers and two layers of the 
laminate is imperfect. Hence fin-seal flat pouches 
with rectangular cross-section were preferred. The 
method of making the pouch with the help of a 
mandrel is already in use, but the equipment which 
does this also fills and closes the pouch in successive12 
sequence. The results of the folding endurance test 
indicate that the pouch so made is not safe for use if it 
is collapsed and then reformed. Examination of pouches 
has revealed that pinholing, specially at corners results 
when pouches are collapsed and reopened. The 
method developed by the authors gives exactly the 
same type of collapsed pouch but avoids folding for 
imparting crease marks. No damage is done to 
the laminate when pouches are formed and opened by 
this method.

Suitability of finished pack—(a) Vibration Test: 
The vibration test simulates the effects of rail 
transport over a period of 2 weeks or so. Table 1 
indicates that the inner lining and the carton 
give adequate protection to the foil laminate from 
internal damage. The pack also affords protection to 
meat chunks and very little fragmentation is noticed. 
The cost of pack compares favourably with that of 
cans, being about 75 per cent of the latter.

(ib) Storage under reduced pressure : Storage under
reduced pressure was carried out to test the stability 
of packs when subjected to air transport. Table 1 
indicates that the packs withstand the effect of low 
pressure (16 in. Fig.) for 24 hr.

(c) Accelerated storage: Accelerated storage of AFD 
meat in the packs shows (Table 3) that meat remains 
acceptable to consumers throughout the storage period 
of eight months. The moisture content of meat did 
not exceed 2.7 per cent and the maximum oxygen 
content inside the pack was only 3.7 per cent. The 
meat did not develop any rancidity.

From our experience on storage studies of similar 
products, a shelf-life of eight months under the 
accelerated conditions of storage can be reasonably 
extrapolated to the shelf-life of a minimum of one year 
under operational conditions of storage.
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SHORT COMMUNICATION

A Note on the Technique of Heat Processing of 
Foods in Flexible Pouches

Ready-to-eat foods like chapaties, parottas, samosas 
and cutlets if introduced in the Service rations 
especially for troops operating under extreme condi
tions will be popular. It has been reported that 
chapaties1 and parottas incorporated with sorbic acid 
(0.48 per cent on the weight of wheat flour) kept well 
in pouches of aluminium foil based laminates for over 
six months. Flex-canning or inpack processing of 
many ready-to-eat foods in flexible packaging, based on 
polyamide, polyester or polypropylene either un
supported or as laminates with aluminium foil and 
polyethylene, is a recent technique2’3 and has been 
reported to be of potential civilian and military signi
ficance. This requires special types of autoclaves4 
which use compressed air to equilibrate the pressure on 
either side of the pouches to prevent the bursting of 
the pouches. Since the special types of autoclaves 
and retortable packaging materials are not indigenously 
available, a new technique of heat sterilisation of ready- 
to-eat foods in flexible pouches of indigenous origin in 
conventional types of autoclaves is reported here.

Among the indigenous packaging materials, an 
aluminium foil based laminate* (60 g. BCP /foil 0.02 
mm/polyethylene 150 gauge) was found to be quite 
suitable for in-pack processing by this technique. The 
technique consists of providing the flexible pouches 
containing the food with a small vent or opening 
about 2 cm diameter) in one corner and plugging the 
vent with cotton (Fig. 1). The pouches are then retorted 
in conventional autoclaves at a temperature of 121°C 
(15 lb./sq. in.) for 20 minutes and cooled. After 
cooling these are heat sealed just underneath the 
corner containing the cotton plugs which are then 
removed (Fig. 1).

Fig. 1. Flexible pouches (a) with opening, (b) opening sealed 
* T h e laminate based on aluminium foil was

The advantages of this technique are:
(i) Provision of cotton plug ensures equalisation 

of pressure inside and outside the flexible 
pouch thus preventing bursting of the pouches 
and thereby permits the use of conventional 
autoclaves and

(ii) The cotton plug acts as an effective filter against 
bacterial contamination.

This technique of in-pack heat sterilisation has shown 
promise with several popular ready-to-eat foods of 
potential defence interest like stuffed parottas, parot
tas, puries, samosas and masala dosai. Stuffed parottas 
(based on potato curry) has been preserved (Table 1)

T able 1: accelerated storage of in -pack processedSTUFFED PAROTTAS
Chemical data (range)
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Remarks

u  ®tu o ' -  «  
< r 0tu P h  W

0 - 6 Very good 50.51 0.23 4.32 After six
months and highly to to to m onths 60%

acceptable 52.24 0.24 5.13 packs sterile 
and maximum 
total plate count in 
other 100/g.

by this technique for a period of six months under 
accelerated storage (37°C; 95-100 per cent RH) and 
ambient conditions (21.1°-32.2°C ; 32-72 per cent 
RH). The samples remained highly acceptable and no 
off-flavour or bitterness was reported.
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Book Reviews
Laboratory Handbook for Oil and Fat Analysts: By

L. V. Cocks and  C. V an  R ede, Academic Press, 
London, 1966, Price 90sh.
As the title of the book indicates, it is primarily 

designed as a laboratory handbook for oil and fat 
analysts to provide reliable and speedy analytical 
methods. At the same time specialists have contri
buted sections on recent techniques such as gas- 
liquid chromatography, thin layer chromatography, 
spectrophotometric and polarographic methods for 
determination of trace metals, mass spectrometry and 
nuclear magnetic resonance spectroscopy. Another 
section provides information on analytical character
istics and fatty acid composition, of the more 
common vegetable, animal and fish oils and fats. 
Topics covered in the other five sections include 
methods of analysis for oilseeds and nuts, cakes, meals 
and animal feeding stuffs; oils, fats, fatty acids and 
fatty alcohols; glycerol; analyses in connection with 
the extraction, refining, bleaching, hardening and 
other processing of oils and fats and fat products. 
Methods described are mainly those in practical usage 
in the Unilever Laboratories and may not coincide 
with other official methods like AOCS and AOAC. 
One has to bear this in mind while applying the 
methods.

The book should prove useful not only to oil and 
fat analysts but to others in the food field, since a 
wide range of topics are covered and the treatment 
is clear and precise. Each analytical method, for 
example, describes the principles of determination, 
reagents, apparatus, process, calculations and gives 
explanatory notes. The book is well printed and 
bound and adequately indexed.

M. K antharaj Urs
Fish Oils: Their Chemistry, Technology, Stability, 

Nutritional Properties and Uses: Edited by M. E. 
S tansby , The AVI Publishing Co. Inc. Westport, 
Connecticut U.S.A., 1967, pages 440-f-x, Price $20.
The publication is a comprehensive treatise on fish- 

oils covering all important aspects namely chemistry, 
technology, stability, nutritional properties and uses. 
Excepting ‘Marine Oils with Particular Reference to 
those of Canada’ (Bulletin No. 89) edited by B. E. Baily 
published in 1952 by Fisheries Research Board of 
Canada, there is no other comprehensive book worth 
mentioning on the subject. Furthermore the above

bulletin has been last revised in 1952 and since then, 
considerable research on new techniques has been 
published. There was a need for an up-to-date 
book covering all the latest information gathered 
during the last fifteen years and the present publication 
will go a long way to fill this gap.

The book is divided into six sections, each section 
consisting of a few chapters. Thirty-one different 
authors have contributed. Many of the authors 
(Banks, Dreosti, Lundberg, Malins, Olcott, Stansby 
to name a few) are renowned in their own field. The 
authors are from different parts of the globe (U.S.A., 
Norway, Denmark, U.K., Japan, Peru, South Africa), 
though the largest contingent of authors (eleven) has 
come from U.S. Bureau of Commercial Fisheries. 
Certainly it has been a difficult task for the editor to 
harness the knowledge of so many specialists of the 
world. On the whole barring a few omissions and 
commissions, the task has been achieved with credit. 
In a book of this nature certain amount of overlapping 
is unavoidable.

Section I—dealing with composition and analysis 
has five chapters; fatty acid composition, classes of 
lipids, general analytical methods, gas-liquid chro
matography and chromatographic methods. In the 
chapter on general analytical methods the methods for 
analysing fish-oils for various oil-constants and other 
common characteristics are not described. The main 
emphasis is on the aspects like extraction, evaluation of 
flavours and odours and sensory evaluation methods.

Section II—(Separations and reactions of fatty acids) 
consists of three chapters: (i) fractionation methods, 
(it) reactions of the carboxyl group and (Hi) reactions 
of the ethylenic bonds. The area covered is quite 
vast but it lacks depth. Fractionation methods 
relate only to fatty acids or their methyl esters. Frac
tionation of tri-glycerides (solvent winterisation) has 
not been touched.

Section III—Stability and deterioration has four 
chapters: general deterioration reactions, deteriorative 
changes in fish oils, antioxidants and odours and 
flavours. The chapter on odours in this section could 
have accommodated the analytical techniques for 
odour and flavour described in Section I. The latest 
information on odours and flavours is presented here. 
But practical aspects of anti-oxidants and stabilisation 
have not received their proper share of discussion.
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Section IV—(Production methods and utilisation) 

has seven chapters; three on production and processing 
and four dealing with uses. Special mention should 
be made of the chapters on the uses of fish-oil in 
protective coating and in margarine and shortening. 
But certain other uses of fish-oil (use of sardine oil 
in canning of fish in Norway or use of fish-oil in 
tampering of iron or steel) have not been mentioned. 
Importance of freshness in case of fish vis-à-vis fish 
oil should have been discussed. These are important 
omissions. In the five chapters dealing with nutrition 
(Section V), different authors have furnished most 
up-to-date information on fish oil as dietary fat, as 
source of essential fatty acids as a hypocholesterolemic 
agency and as animal feed. Nutritional value of 
polymerised oil (a very important problem with fish- 
oil) has been discussed. Polymerised oils have poor 
digestibility but are non-toxic.

The last section with five chapters, deals with fish-oil 
industry in different countries (North America, South 
America, Europe, Japan, South Africa and South 
West Africa). It is a pity that no mention has been 
made of fish oil industry in some geographical areas 
like USSR, India (sharkliver oil and sardine oil), 
China and other Asian countries.

Almost all the chapters have their own bibliography. 
Except for one printing error in the contents page 
(page IX), where ‘Section IV—Production methods 
and utilisation’ has been printed in place of ‘Section II 
—Separations and reactions of fatty acids’, the book is 
remarkably free of such mistakes.

In spite of the few omissions mentioned earlier it is 
a good publication and every fish-technologist should 
possess this book.

D. P. Sen

Biochemical and Biological Engineering Science, Voi. I  :
Edited b y  N orman B lakebrough, Academic Press,
London, 1967. The University Press, Glasgow,
402 pages, Price 100 Sh.
This book is the latest addition to the general field 

of biochemical engineering and deals with the following 
subjects. Aspects of microbiology (K. R. Butlin), 
Industrial fermentation (N. Blakebrough), Aerosol 
filtration by fibrous filter (S. K. Frieldlander), Agitation 
and aeration (R. K. Finn), Mass transfer in fermenta
tion equipment (P. H. Calderbank), Fermentation 
process kinetics (R. Luedeking), Recovery of fermen
tation products (R. Hutt), Finishing operations 
(W. C. Peck), Effluent disposal (J. W. Abson and K. H. 
Todhunter) and Sedimentation and flocculation in 
effluents treatment (R. F. Wills). The book thus

covers all aspects of biochemical engineering. Import
ant references are included at the end of each chapter.

In the opening chapter basic concepts of micro
biology are dealt with and in chapter 2 the fundamental 
concepts of fermentation process in industrial fermen
tation are discussed. In chapters 3 and 4 operations 
like air filtration, agitation and aeration, typical of an 
aerobic fermentation process, are described. Mass 
transfer and kinetics in fermentation process have 
received the right attention in the chapters 5 and 6. The 
theoretical and practical aspects of operations like 
filtration, solvent extraction, adsorption, crystalliza
tion, applied in product recovery have been described 
taking as examples penicillin and streptomycin. 
The finishing operations like drying, size reduction, 
granulation and tabletting are essential steps in any 
processing. Equipment for these operations have 
been mentioned in detail with photographs of many 
equipments in chapter 8. Biological disposal of sewage 
and industrial effluents is one of the important areas 
of biochemical engineering. Chapter 9 and 10 have 
discussed the principles, methods and cost of such 
treatment in detail. The legal aspects of effluent 
disposal are also touched upon.

Volume I has been devoted to the understanding 
of physical factors and relates them to biological 
processes. However, not much emphasis has been 
placed on scaling up of fermenters and media steriliza
tion. Moreover, worked out problems have not been 
included by way of examples in any of the chapters. 
The book is precise and easily understandable. Although 
the book is primarily intended to be used for post
graduate students and research scholars, it may still 
be used as an excellent text book for under-graduate 
students in biochemical engineering.

S u n it  M ukherjee

Review on Recommended Conditions for Cold Storage
of Perishable Produce: International Institute of
Refrigeration, (2nd Edition, 1967), Price $2.50.
This book serves as a ready reference to all those 

who are directly or indirectly associated with cold 
storage industry, specially to those in the fresh pro
duce trade.

The introduction is too general in the sense that 
the book has listed recommendations on general 
principles. The book should have cited a few examples 
of how the optimal or expected storage life of fruit 
and vegetable is judged and the various criteria, such as 
wastage, loss in weight, loss in quality, etc., employed 
in judging the expected cold storage period of a com
modity. The book should have defined the normal 
practices employed in deciding the expected or optimal
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storage life of the commodities. The book has listed 
the optimum cold storage period of various fruits 
and vegetables which are stored within 24 hours 
after picking. In a country like India, where the 
fresh produce is transported at tropical temperature 
from the producing areas to various major markets 
situated far away, where they can be cold stored, it 
will be necessary to know the maximum time ad
missible between picking or harvesting and storage. 
It is necessary to impress upon the produce industry 
the benefits of prepackaging and proper packaging 
techniques before the produce is cold stored. This 
book has dealt with aspects like storage temperature, 
relative humidity, air circulation, ventilation, packaging 
and stacking, volatile substances, hygiene and con
densation in very general terms. Duration of the 
storage of commodities is worked out depending upon 
their ability to ripen normally after removal from cold 
storage. The book has listed in the table optimum 
cold storage temperature in °C and °F ; relative humi
dity, expected storage life with remarks for quite a large 
number of fruits and vegetables. In addition to above, 
the book has included variety-wise the optimum cold 
storage life of apples and pears with and without con
trolled atmosphere or gas storage. The information 
with regard to Alphonso mango, green tomatoes and 
onions from India need to be revised in view of the 
recent studies carried out by C.F.T.R.I.

The note on the storage of mixed varieties has 
thrown light on the disadvantages of storing together 
several kinds of fruits and vegetables for long periods, 
however, short time storage may be worthwhile. 
Specially, in ships, with one cold room and require
ment of storage of fresh produce does not exceed 
22-30 days, a compromising low temperature (low 
temp, above the optimum temp, of the commodity) 
such as S5-60°F suitable for storing together several 
kinds of fruits and vegetables may be found. The 
storage life of commodities at the compromising low 
temperature need to be worked out for the benefit 
of those who have one cold room to depend upon.

The tables on heat of respiration for various fruits 
a n d  vegetables give important information which is 
directly related to the storage life of the commodity at 
that temperature. The fresh fruit and vegetable is a 
living entity and its storage life is directly proportional 
to the heat of respiration. Important information 
relating to chilling injury and freezing temperatures 
of several fresh fruits and vegetables is also available 
i n  this book. On the whole, the book deals with the 
required cold storage temperature and the expected 
storage life of fruits and vegetables and includes 
separate chapters on meat, poultry and eggs; fish 
a n d  C r u s ta c e a  a n d  d a i r y  p r o d u c t s .  Among t h e  m i s 

cellaneous items included are cacoa beans, coffee 
green, olive oil, etc., and various cut flowers whose 
optimum cold storage temperature and expected 
storage life are listed.

There are still gaps to be filled after more information 
is collected on fruits and vegetables which are usually 
transported by rail/road over a long distance involving 
more than 24 hours before they are cold stored at the 
marketing centres. The expected storage life at their 
respective optimum cold storage temperature after 
transportation and exposure over 24 hours to tropical 
temperatures need to be worked out. The book is 
very informative and deals in general with storage 
life of cold stored commodities. The readers who are 
seeking practical solutions, for optimum cold storage 
temperature and the expected storage life of fruits and 
vegetables and other commodities like meat, fish, 
poultry, eggs, cut flowers, etc., will find it very 
interesting and useful.

V. B. Dalal

Tree Nuts—Production, Processing, Products. Vol. I: 
by J. G. W oodroff, the AVI Publishing Company 
Inc., Westport, Connecticut, U.S.A., 1967, pages 
ix +  356, Price $ 19.50.
Woodroff’s book on ‘Tree Nuts’ has now made avail

able, knowledge about the production, processing and 
products of the more popular tree nuts in a convenient 
book form. This is perhaps the only book in English 
on the subject which is so comprehensive and autho
ritative. Although it is primarily devoted to the 
American nut industry, it does give detailed information 
about the almond industry in Spain and Italy.

The book contains 12 chapters and 4 appendices. 
The appendices are on U.S. Standards for Grades 
of shelled almonds, almonds in the shell, Brazil nuts 
in the shell and Filberts in the shell.

Chapter I gives an interesting description of the tree 
nuts of the world which includes their uses, history, 
consumption, cultivation and the status of the indi
vidual nuts.

Eleven kinds of tree nuts have received major 
attention, viz., almonds, Brazil nuts, cashew nuts, 
chestnuts, filbert and Macademia nuts, pecans, pine- 
nuts, pistachio nuts, black walnuts and English 
walnuts. The following six nuts have been discussed 
but given less attention: apricot nuts, beechnuts, 
butternuts, chinquapins, heartnuts and hickory nuts.

Of particular importance to the tree nut industry 
of India is the chapter on cashew nut. Although 
this is one of the shortest chapters in the book, contain
ing only thirteen pages, it gives valuable information 
about India’s control over the cashew nut industry
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of the World. A point to reckon with, is that although 
India is the largest exporter of cashew nuts, she is not 
the largest producer. East Africa is the largest 
producer.

India imports raw cashew nuts in the shell, then 
shells, packs and exports the nuts. About ninety 
per cent of African production of raw cashews is im
ported by India. The book does not mention what 
difficulties East Africa encounters in operating pro
cessing facilities which makes it necessary for her to 
export raw cashews.

Factors influencing the quality and quantity of 
tree nuts are discussed for each kind of nuts under 
varieties, soils, climate, culture, pest control, harvesting 
methods, storage facilities, methods of shelling and 
grading, containers and manufacturing procedures. 
Recipes for using nuts in the home and public eating 
places are included. The information is further 
substantiated by elaborate tables and pictures of the 
latest equipment used in the industry.

The book will be of great use to those who grow, 
harvest, store, import, export, process or manufacture 
products from nuts. It will also be useful to teachers, 
researchers, and co-operative extension workers. The 
information is applicable to horticulturists, food 
scientists, human nutritionists, and to those in related 
fields.

W. B. D até

Vitamin C in the Technology of Cereals (La Vitamina C 
nella tecnologia dei cereali) (in Italian language), Dr 
E ng . Ljubomir M ilatovic, Tecnica Molitoria, 
Pinerolo, Italy, 1967, pages 170, 68 illustrations, 
Price $6.
In this study, the author presents the uses of vita

min C, in the preparation of bread, paste goods and 
‘Panettoni’ (fruit cakes) technologies. The book is 
divided into four parts.

In the First Part the bibliographic data on the 
application of L-ascorbic acid in bread making tech
nologies is presented. The chemistry of L-ascorbic 
acid, its use in the bread making; the chemistry and

physics of flour; and the effects of L-ascorbic acid on 
dough are discussed.

In the Second Part, the author presents the results 
of his own investigations on bread quality, made 
both in Italy and in Yugoslavia.

According to the author in bread making, the addi
tion of L-ascorbic acid to such flours, in amounts 
ranging from 3 to 6 mg per cent, improved the stability, 
physical properties of the dough, the bread volume, the 
crumb porosity, and the general aspect of the bread.

The author concludes that the application of 
vitamin C should be combined with rheological flour 
testing in bread making technology, regardless of the 
bread making process adopted.

The third part of the book is devoted to the effect 
of L-ascorbic acid on organoleptic culinary and biolo
gical values of paste goods. It is reported that vitamin 
C influences positively the retention of pigment matters 
in paste goods, and that it forms a colour of non- 
enzymic origin (Maillard reaction) and decreases the 
disintegration of paste goods during boiling.

The technological aspects of the use of vitamin C 
in paste goods industry and the methods of evaluation 
of the products are well documented. The book 
will be of much use to technical experts working in the 
flour producing and processing industries.

Books Received
1. Biology and the Manufacturing Industries, Edited

by M. Brook, Academic Press.
2. Selenium in Biomedicine Symposium, Edited by

O. H. Muth, AVI Publications.
3. Fundamentals of Food Processing Operations, J. L.

Heid and M. A. Joslyn, AVI Publications.
4. Carotenoid other than Vitamin A —International

Symposium, Butterworth & Co.
5. Biochemistry of Some Food Borne Microbial

Toxins, Edited by Richard I. Mat and Gerald
N. Wogan, MIT Press.
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Proceedings of the Fifth Dairy Industry Conference
Held at Hyderabad

The Fifth Dairy Industry Conference was organized 
at Hyderabad, Andhra Pradesh, during February 5-8, 
1968 under the auspices of the Indian Dairy Science 
Association. Approximately 400 delegates, represent
ing Government, scientific institutions, dairy manufac
turing industry and milk producers attended the 
conference.

The Chief Minister of Andhra Pradesh, Shri K. 
Brahmanand Reddy, presided over the inaugural 
session of the conference. The Union Minister for 
Food and Agriculture, Shri Annasahib Shinde, deliver
ed the inaugural address. The Minister reviewed the 
progress of dairy development during the last two 
decades and emphasized the need for a rapid increase 
in milk production to meet the demands of the growing 
population and in particular the vulnerable section 
of the society. He suggested that attempts should 
be made to rationalise milk production and its proper 
utilisation, with accent on remunerative price to the 
producer farmer. He pointed out that it is possible to 
increase the average milk production of our cattle to 
5 litres a day per animal by judicious herd development 
programme through progeny testing, artificial inse
mination and cross breeding.

Dr Iya, President of the Indian Dairy Science 
Association, in his introductory talk remarked that 
out of 20-22 million tons of our annual milk production, 
less than 4 per cent passed through organized dairies 
in the country. In order to channelise more milk 
through organised dairies, there was a need to set up at- 
least 1000 dairies in townships with a population of
20,000 and more. This problem of starting new dairies 
was closely linked with procurement of surplus milk 
from villages, which were now cut off from the cities 
due to inadequate transportation facilities and milk 
collection agencies. Dr Iya said that one of the most 
vaxatious problems of the dairy industry was the large 
number of cattle, which was responsible for the low 
productivity, small profit margins for the farmer and 
low milk availability to consumer. He hoped that the 
newly constituted high power committee on cow protec
tion will carefully weigh all the pros and cons of the 
situation and will give the right lead to establish dairy
ing on sound economic foundations without which the 
industry will have a very bleak future.

The main theme of the conference was ‘More milk 
to more people through organised dairies’. Shri 
Tribhuvandas Patel, Chairman of the Kaira District 
Co-operative Milk Producers’ Union Limited, Anand, 
discussed the achievements and goals of the intensive 
cattle development project in Gujarat area. The 
talk was followed by critical appraisal of progress 
of I.C.D. projects in the country by Dr P. Bhattacharya 
the Animal Husbandry Commissioner. Though the 
impact of these programmes was evident, it was 
felt that more intensive inputs were needed to realise 
the full benefits from the programmes. The degree of 
implementation of the programme in different projects 
was not the same due to various factors, namely 
inadequate finance, unremunerative prices and in
sufficient outlets for the milk, lack of trained personnel, 
insufficient attention paid to the education of the farmer 
and lack of close contact between the dairy plant and 
the milk producer. There was unanimity of opinion 
that cross-breeding with exotic cattle should be imple
mented rapidly with a view to increasing milk produc
tion quickly. It was agreed that there was a distinct 
place for the buffalo and the efforts to improve the 
milk yield of the buffalo should continue. It was also 
agreed that unless surplus uneconomic cattle could be 
eliminated, the progress of the Intensive Cattle Deve
lopment Programme would be seriously hindered.

Shri A. K. Roychaudhari, Milk Commissioner, 
West Bengal presented a paper on ‘Problems of hand
ling losses in the dairy plants’ and Shri N. S. Dave 
of Delhi Milk Scheme discussed the various factors 
involved in plant operations, efficiency, personnel 
management and overall economics of dairy plants. 
The handling loss in an organised dairy plant was 
reported as 1.9 per cent by Shri Roychaudhari and was 
attributed to breakage of bottles, non-delivery and 
delay in erection of dairy equipment, indiscipline in 
plant work and increased cost of consumable article. 
These losses were 0.4 to 0.5 per cent under conditions 
existing in New Zealand and it was generally felt they 
were very high in Indian dairies. In view of the opinion 
expressed by the various participants, it was recom
mended that norms based on data collected under 
actual operation conditions and on objective basis 
should be established for losses of milk during different

22
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Stages of handling in plants of different sizes by a 
special study group constituted by the Indian Dairy 
Science Association. This will result in evolving a 
suitable standard for fixing the losses incurred in the 
handling of milk. It was felt that training of personnel 
operating the plant was necessary to enable increase in 
efficiency. Welfare amenities to staff should be pro
vided and strict vigilance on plant operations must be 
ensured. The conference recommended that the 
purchase price of milk paid to producers should be 
based on a realistic appraisal of the cost of production 
to allow a margin of profit. Since the cost of packaging 
and distribution is the most important factor for fluid 
milk supply, it was suggested that all related aspects of 
this factor including the use of single-service con
tainers and plastic containers should be studied.

Dr N. N. Dastur introduced the topic of ‘Production 
of indigenous dairy products in organised dairy 
plants’ and presented a paper on demand, consumption 
and role of indigenous dairy products in dairy industry. 
He surveyed the pattern of utilization of milk in the 
production of ghee, khoa, butter, ice cream and other 
products. Though the indigenous products play an 
important role in country’s dairy industries, the present 
day dairy development programme took very little 
notice of the traditional industry. It was now desirable 
to have new thinking and encourage dairy plants 
handling surplus milk to meet the demand for indige
nous products. Prof. Michael Halse of the Institute 
of Management, Ahmedabad discussed the managerial

approach in deciding the place of traditional milk 
products in a modern dairy. He elucidated the 
problem by presenting the data collected at Surat 
District Co-operative Milk Producers’ Union. He 
pointed out that there was an important traditional 
product market in the area of operation of most modern 
dairies’. The plan of action for production of tradi
tional products should be based on study and analysis 
of the market. The traditional products have good 
demand and it should be the function of the dairies 
to make them available to people with better quality, 
better service and at lower prices. Shri M. R. Srini- 
vasan, discussed the various aspects of the technology 
of Western and indigenous milk products and feasi
bility of introducing them in modern dairy for the 
benefit of the consumers.

There were two scientific sessions in which more 
than 70 research papers were presented by research 
workers in the different disciplines of dairy science.

The highlights of the Dairy Industry Conference 
were a talk by Sir Richard Trehane, Chairman, Milk 
Marketing Board for England and Wales, and a paper 
presented by Mr S. J. Cowen on behalf of Mr J. W. 
Stichbury, Director of Herd Improvement, New 
Zealand Dairy Board on ‘Improving the efficiency of 
milk production at the farm level’.

The Conference concluded its sessions on 8th 
February 1968 after a Plenary Session at which the 
general resolutions on various topics were approved 
for taking further action.

4



Notes and News
Flavour Potential of Milk Fat

Food flavour is a complex of at least three factors: 
aroma, taste and texture. These are often modified 
by other factors like colour, sound and previous 
experience. The flavours of dairy products are diverse 
and what is sine qua non of one product may be highly 
distasteful in another e.g. the methyl ketones of blue 
cheese are undesirable in fresh cream or the low mole
cular fatty acids so essential for cheddar flavour spoil 
the flavour of fresh b everage milk. Fresh milk is devoid 
of flavour and its slight olfactory character is attributed 
to such low molecular weight compounds as acetone, 
acetaldehyde, methylsulphide, traces of C4-C10 fatty 
acids, methyl ketones and lactones. The major flavour 
sensation in fresh milk is ascribed to its tactile effect 
and its pleasant feel in the mouth, mainly because of 
its emulsion and colloid structure. Milk fat has a 
very high flavour potential as it can undergo various 
oxidative and non-oxidative changes. Microbial meta
bolism can also produce an array of flavours. Oxidized 
flavours have been described by various descriptive 
terms like cardboard, painty, fishy, grassy, metallic, 
fruity, etc. Many of the compounds responsible for 
these flavours have been identified and have been 
shown to produce these even in minute levels (0.0005 
to 1.2 p.p.m.). Some compounds are additive in 
nature. Most of these compounds are undesirable 
but one compound cis-4-heptenal produces a creamy 
flavour and is used as a flavouring agent.

The non-oxidative changes in milk fat arise from the 
hydrolysis of enol-ether linkages in the triglyceride 
fraction of milk which constitutes 98 per cent of the fat. 
These yield long chain aldehydes which impart a waxy 
flavour. The methyl ketones and lactones occurring 
in heated milk fat, often impart very desirable flavours 
in pastries and confectioneries prepared out of butter 
fat.

The flavour potential of milk is affected by many 
factors like diet, breed and stage of lactation of the 
cow and the season. These factors are under study.

Methyl ketones which are present in all heated or 
concentrated milk products are responsible for some 
of pleasant flavours; but excess of these are respon
sible for abnormal and undesirable flavours. S im ila r ly  
homologous series of lactones which are also produced 
from precursors, on heating of milk. These are also 
responsible for the desirable flavours in beverage milk

or in confectioneries but not in other dairy 
products.

The mechanism of the biosynthesis of these com
pounds has attracted considerable attention and 
factors which influence the content of these and their 
precursors are under study.

J. E. Kinesella, S. Patton and P. S. Dimick, J .  A m er. O il 
Chem. Soc., 1967, 44, 449.

Fish Protein Concentrate for Humans
A large scale test, using fish protein concentrate as 

a food additive for human consumption, will be 
carried out in the near future, following the delivery 
of 100 kilograms of the concentrate to Ethiopia by the 
manufacturers—A. B, Astra, the Swedish drug 
company.

The concentrate (often known as fish flour) is said 
to be soluble in water and can be utilized in a similar 
way to powdered milk. The company says it contains 
83 per cent full value protein and 13 per cent mineral 
substances.

Canadian Food Industries Journal, January 1968,
Vol. 39, No. 1.

Shrinkable Bag by Union Carbide
A new PVC casing with shrink properties is now 

available from the Food Casing Division of Union 
Carbide Canada Limited. Marketed under the name 
Visking-Krehalon, it will be used in the meat packing 
industry for packaging smoked meats, loaf and sausage 
items.

Visking-Krehalon is produced in five thicknesses for 
specific applications, and is easily converted into bags. 
After the product has been inserted into the package, 
a vacuum is pulled and the package is immersed in hot 
water or run through a steam tunnel where film is 
shrunk tight onto the product.

The surface properties of the new film ensures 
excellent print reproduction in up to four colours. 
Converting and printing is done at the company’s 
Lindsay, Ontario plant.

Canadian Journal of Food Industries, January 
1968, Vol. 39, No. 1, p. 45.

Kidwai Memorial Prize
Six scientists have been awarded the Rail Ahmed 

Kidwai memorial prize for agricultural research during
24
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1965. The awards were announced by the Indian 
Council of Agricultural Research on 21 March 1968.

The six scientists are:
Dr S. S. Bains, Head of Division of Agronomy, 

Indian Agricultural Research Institute, New Delhi (for 
Agronomy), Mr A. M. Michael, Associate Professor 
of Agricultural Engineering, Punjab Agricultural 
University, Ludhiana (for Agricultural Engineering), 
Dr J. S. Kanwar, Deputy Director-General, Indian 
Council of Agricultural Research, New Delhi (for 
Agricultural Chemistry). Dr H. D. Srivastava, Head 
of the Division of Parasitology, and Dr S. C. Dutt, 
Helminthologist, both of Indian Veterinary Research 
Institute, Izatnagar (for Animal Diseases), and Dr 
Pushkaranath, Director, Central Potato Research 
Institute, Simla (for Agricultural Botany).

Dr H. D. Srivastava and Dr S. C. Dutt will share 
the prize money equally.
White Pepper

India is exporting about 20,000 tonnes of black 
pepper annually, and the market has reached a satura
tion point. Any further increase in exports of pepper 
can be achieved only by making white pepper. Ameri
cans use this in light coloured sauces and salad dressing, 
mayonnaise, cream soup, etc. In Europe, however,

white pepper is traditionally preferred to black pepper 
for household and restaurant use. White pepper 
fetches up to about 40 per cent higher price than black 
pepper and its estimated demand is about 15-20 
thousand tonnes. The traditional home of white 
pepper is Indonesia and Malaya. Pepper is allowed 
to ripen on the vine and then retted in water for a day 
or two. The skin is rubbed off and what remains 
gives white pepper on drying. Harvesting methods 
in India are different, and our growers cannot be 
persuaded to wait till the ripening stage. Fruits 
easily drop off and birds eat away plenty. Researches 
conducted at C.F.T.R.I. have shown that even fully 
matured green pepper can be processed to give white 
pepper. The skin can be softened by either boiling 
in water for 10-15 minutes or retting in deep tanks for
6-8 days. The material is then passed through a 
fruit pulping machine to remove the skin and, after 
treatment with a little metabisulfite, dried. The 
yield of white pepper from fully mature green pepper 
is about 25 per cent, as against 33 per cent of black 
pepper. The loss in weight is compensated by the 
higher price white pepper commands. Also, some 
pepper oil can be recovered from the wastes. The 
white pepper produced by this process has been ad
judged to be even better than many well known 
commercial samples.



Association of Food Technologists (India)
Report of the Annual General Body Meeting of the Association of Food Technologists 

held on 31-1-1968 at the Central Food Technological Research Institute, Mysore

Dr Iya addressing the m ee tin g

The meeting was attended by over 125 members 
and was presided over by Dr K. K. Iya, the President 
of the Association. The President requested Dr H. A.
B. Parpia, Director of C.F.T.R.I. and the past- 
President of the Association to address the members. 
Dr Parpia, dealt with the agricultural and post
harvest losses in major food crops produced in India 
and made an emphatic appeal to strengthen the activi
ties of the Association and thus make the country 
self-sufficient in food.

In his Presidential address Dr K. K. Iya after 
welcoming the delegates to the General Body Meeting 
gave a detailed account of the various animal resources 
of food and the problem of effective control of un
economical cattle population in the country. He 
presented valuable statistical data relating to cows, 
poultry, goat, sheep and fish and appealed to all the 
members to view the problem of animal production 
from a scientific point and help in solving the problems.

The Honorary Executive Secretary (Dr T. N. 
Ramachandra Rao) then briefly indicated the activities 
of the Association for the year under review. The 
Association played an active role in organising the 
International Symposium on Protein Foods and 
Concentrates, held at Central Food Technological 
Research Institute, Mysore during the months of

June-July 1967 and also participated in the Symposium 
on Dairy Refrigeration at Kanpur. As in previous 
years a large number of Technical Seminars by emi
nent scientists who visited Mysore were arranged.

He reported that the National Institute of Sciences 
of India had made a gracious gesture by granting a 
sum of Rs 500 this year, towards the publication expen
ses of the Journal of Food Science and Technology.

The Hony. Treasurer (Sri C. P. Natarajan) presented 
the balance sheet for 1967 and the budget estimate for 
1968. He stated that the financial position of the 
Association was very much improved. During the 
year 79 new members had joined, in addition to several 
life members. The number of subscribers to Journal 
both in India and abroad had increased.

The General Body Meeting discussed at length, the 
two resolutions recommended by the Executive 
Council; the first relating to the change in Bye-Laws 
about the election of Hony. Joint-Secretary and the 
Hony. Executive Secretary and the other relating to 
the nomination of the Editor of the Journal for a period 
of not less than three years. At the end of the dis
cussion the following resolutions were passed for 
adoption, by the General Body.

Sri C. P. Natarajan, H on. T reasurer  
presenting h is  report
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Dr A m ia addressing the m eetin g

I. The Joint Secretary will be elected every year. 
On completion of his term of one year, he will auto
matically become Hony Executive Secretary and will 
continue in that office for one year.

There will be no election for the post of Executive 
Secretary.

In view of the above, it is proposed that the present 
Joint Secretary, Dr B. Panda be continued as Hony 
Executive Secretary for the year 7 968 only.

II. The Chairman of the Publication Committee and 
the Editor shall be nominated by the Executive Committee 
for a period not less than 3 years.

The other points raised during the discussions related 
to the necessity for a written report by the Hony 
Executive Secretary being submitted with the agenda 
papers for discussion, maintenance of separate 
accounts for Journal expenses, procedures for intima
tion of resignation and acceptance of renewals. At 
the suggestion of the President the resolutions relating 
to Postal Ballot and Corporate members were taken up 
and it was decided that these should be sent for wide 
circulation for eliciting opinion of the members.

Introducing Dr B. L. Amla, the President for 1968, 
Dr K. K. Iya, the out-going President gave a brief

account of the academic attainments and Industrial 
Experience of the new President. Dr B. L. Amla then 
briefly traced the development of the Science of Food 
Technology. He appealed to all the members to 
strengthen the Association and its activities.

The Gardner’s Award for the best research papers 
published in the Journal of Food Science and Techno
logy during the years 1965 and 1966 were presented 
to the following authors:

1965: Dr H. S. R. Desikachar, Sri S. N. Ragha- 
vendra Rao and Sri T. K . Ananthachar.

1966: Sri B. S. Ramachandra, Sri S. Ranganna, 
Sri L. S. Subba Rao and Dr S. S. Kalbag.

With a vote of thanks to the Chair the meeting came 
to a close. Elections were held soon after and the 
list of newly elected office bearers for the year 1968
is given below.
President Elect (1969) 
Vice-President (HQ) 
Councillor (HQ)
Hony Executive Secretary 
Hony Treasurer 
Hony Joint Secretary

Dr P. K. Vijayaraghavan 
Sri C. P. Natarajan 
Dr H. A. B. Parpia 
Dr B. Panda 
Sri S. C. Bhattacharjya 
Dr M. Narayana Rao

T. N. R a m a c h a n d r a  R a o , 
Hony Executive Secretary

The Executive Council of the Association of Food 
Technologists in its meeting held on 21st March 1968 
passed the following resolution.

‘The Executive Council appreciated the valuable 
contribution made by Shri M. R. Chandrasekhara for 
bringing up the A.F.T. Journal to the high standard 
that it enjoys today. Therefore, Shri M. R. Chandra
sekhara, Scientist, C.F.T.R.I., was unanimously 
nominated for the Editorship of the A.F.T. Journal 
for a period of three years starting from 1968.



Address Delivered by Dr K. K. Iya, Retiring President 
at the General Body Meeting of the Association 

of Food Technologists
The population of India is approximately 520 

million and has been steadily increasing. The agri
cultural production, on the other hand, is not keeping 
pace with the growth rate of the population. The 
land suitable for cultivation is deteriorating through 
floods, erosion and other natural calamities besides 
poor management practices. Further the pressure 
on our land resources is very great because of the 
problem of feeding cattle and other livestock popula
tion estimated at over 400 million, in addition to the 
human population. The Food Technologist is, there
fore, faced with the problems of minimising competi
tion between humans and animals for the produce 
of limited land, and conserving the food produced to 
the maximum extent and ensuring the full utilisation 
of it through modern technological processing and 
exploiting new sources of food to increase the quantita
tive and qualitative availability of food for man.

The production of cereals and pulses can be raised 
by intensive cultivation of high yielding varieties and 
multiple cropping programme. Even though veget
able foods can provide proteins of satisfactory nutritive 
value, it has been found necessary to include animal 
protein foods in a wholesome appetising and com
plete diet. According to the 1961 census, 62 per cent 
of Indian population was non-vegetarian and it was 
expected that this would further increase with indus
trialisation, spread of education and with improvement 
in standards of living. This in turn would lead to 
substantial increase in the demand for livestock pro
ducts like meat, eggs, fish, etc.

The population of some important livestock as 
revealed by the 1961 census is given below:

Species No. (in m
Cattle 175.56
Buffalo 51.21
Sheep 40.22
Goat 60.86
Pigs 5.16
Poultry 114.25

According to the Nutritional Advisory Committee, a 
balanced diet should contain among other food items 
a minimum of 10 oz. milk, 3 oz. meat and fish and 1 egg

per day. However the present position about the 
availability of these protective foods is very poor. 
Available data reveals that an average Indian is under
fed both with regard to quantity and quality. Among 
the different animal products, the consumption of meat 
is about 3-4 g. per person. The fish consumption 
in India is 1/5 and milk is 1/4 of that of well fed 
western countries. This dietary deficiency of animal 
protein particularly in the case of lower income group 
is reflected in retarded growth of children, poor 
physique and health of the adult, low resistance to 
disease and low working efficiency.
Cattle and Buffalo Breeding

The cattle population in India is approximately 
20 per cent of the world cattle population and should 
actually play an important role in the agricultural 
economy. It should be able to supply milk, meat, 
hides, skins and organic manure and should serve a 
source of draught power for cultivation and rural 
transport. The vast majority of Indian cattle and 
buffaloes are, however at present of a non-descript type 
■ with low milk production and poor breeding efficiency.

The available supply of milk in 1965-66 was 
approximately estimated at 24.5 million tons and could 
supply only 5.75 oz. milk per capita per day. This 
has resulted in operating the existing milk and milk 
products plants at below 50 per cent of their handling 
capacity. It is therefore apparent that the milk pro
duction has to be rapidly increased. In order to 
achieve this objective, more emphasis should be placed 
on the development of specialised high producing 
dairy cattle and buffaloes in all milk shed areas by 
cross-breeding with exotic breeds on a large scale, 
and by suitable developmental programme for improv
ing livestock through proper feeding, management and 
disease control. If we constituted a milk herd on a 
nationwide basis and registered animals yielding 5 
litres of milk/day or more we wrould need only 48 
million cattle (32 million in milk and 16 million re
placements) as against 75 million we are carrying today. 
This smaller number can be fed and looked after much 
better. This will eventually help in producing the 
optimum requirement of 10 oz. of milk and milk
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products per head per day. Simultaneously there is 
also an urgent need for increasing the number of 
organised dairies say at least 3 milk supply dairies per 
District or in the aggregate 1500 dairies, as against 
today’s 150 plants, each handling 1000-2000 litres of 
milk.

Due to the imposition of ban on slaughter of cattle, 
the number of wild and stray cattle is increasing at a 
very rapid rate. These cattle cause considerable 
damage to standing crops in rural areas and are a 
general nuisance. Even though the stray and un
productive cattle are sent to gosadans, they are still 
parasites on productive land, which could otherwise be 
utilised for human food. Due to the food habits and 
religious dogmas, it is rather unfortunate that the meat 
cannot be utilised and there is a considerable loss of this 
important food item.
Sheep and Goat

One of the basic sources of meat is the sheep popu
lation of India. Sheep supply annually 145,000 tons 
of meat and 35,000 tons of wool. Further 15.3 million 
sheep skins are utilised by leather industry annually. 
Unfortunately, the potentialities of raising mutton 
breeds of sheep on commercial basis have not been 
fully exploited. The average meat production of Indian 
sheep is 10 kg. as compared to about 20 kg. per sheep 
in foreign countries. Limited studies have been 
conducted in Maharashtra, Andhra Pradesh, Madras 
and Himachal Pradesh on improvement of sheep by 
cross breeding with exotic breeds such as Merino and 
Rambouillet. The major portion of Indian wool is of 
coarse quality and is not suitable for high grade apparel. 
Due to the shortage of foreign exchange, it has now been 
felt necessary to improve the quality and quantity of 
wool in the country and also to increase the export of 
raw wool, carpet and rugs to earn foreign exchange.

The goat population in India is about 60.86 million 
and is a major meat producing animal in the country 
and is also a valuable source of milk particularly for the 
economically weaker sections of the population. 
In spite of the important contribution goat makes 
towards meat and milk production, very few attempts 
have been made to exploit this animal and there is a need 
for intensification of research work in developing 
bleeds for meat and milk production.

The development of piggeries has not made much 
progress in India compared even to goat and sheep. 
Pigs are maintained by poorer classes of people and are 
raised on waste, garbage refuge, etc. Efforts have 
been made by certain organised factories to provide 
incentive for raising pigs and Government have also set 
up intensive breeding programmes and baeon factories.

A D D R E S S  D E L IV E R E D  B Y  D R  K

More piggeries should be established on organised basis 
to utilise this important food item and research activities 
should be intensified to develop cheaper substitutes 
for pig feed in order to conserve human food.

The present production of meat is only one per cent 
of the total requirement and that too is not properly 
utilised for want of adequate refrigeration, storage and 
processing facilities. At present only about 2.500 
tonnes of processed meat is produced in organised 
meat packaging plants in the form of ham, bacon, 
sausages, canned meat, etc. The total meat production 
is about 513,000 tonnes and is much below the target 
of 10 million tons required by the population. This 
target can be achieved only by developing suitable breeds 
of sheep, goat and pigs and increasing their number, 
This will help augmenting food production and will 
reduce the present demand on cereals.
Animal by-products

Apart from meat, the animal by-products have a 
tremendous bearing on increasing the national income 
of the country. It is estimated that 18 millions of fallen 
carcasses of large animals are available annually, but 
most of them are not properly utilised. Usually 
hides and bones are collected, while other by-products 
like meat, fat, horns and hoofs particularly of cattle 
are allowed to go waste. The hides obtained are 
often found defective due to faulty methods of flaying 
and curing adopted by the trade. It is estimated that 
the net annual loss due to bad flaying, curing and non
utilisation of by-products is about Rs 27 crores. This 
can easily be avoided by modernising the slaughter 
houses and providing facilities for utilising slaughter 
house by-products. The Central Leather Research 
Institute has developed techniques for the manufacture 
of animal casings, guts, sutures, etc., for which there 
is a good market in Japan, Spain and West Germany. 
We can no longer afford to neglect meat production and 
utilisation of slaughter house wastes and ‘fallen’ 
animals.
Poultry

The poultry population of the country is about 114 
million and substantial progress has been made during 
the last decade in developing this industry by improved 
management, feeding, breeding and disease control. 
The egg production had increased upto 5,600 million 
by the end of the Third Five Year Plan. This has still 
to be increased almost d0_times do provide one egg per 
capita per day. Our national average of egg production 
per breed is still 1 /3rd to 1 /4th that of the potential; 
and breeding programmes aimed at developing high 
egg laying strains need to be intensified. Intensive

. K .  ÎY A , r e t i r i n g  p r e s i d e n t  2 9
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research has also to be carried out on improved methods 
of processing and preservation of poultry and poultry 
products. Suitable storage, transportation and market
ing methods are likely to minimise the loss and wastage 
of this valuable food material. Pioneering efforts in 
this direction have been made at the Central Food 
Technological Research Institute. A co-ordinated 
breeding programme has also been taken up at the 
Regional Poultry Farms at Bangalore, Bombay and 
Bhubaneswar to provide the farmers with efficient stock 
of birds and certain States are also associated with the 
work of breeding programmes and training facilities.

During the last decade the farmers in southern and 
eastern States are interested in duck industry and the 
Government of India has proposed to set up 10 duck 
breeding farms and S duck extension centres in the 
Fourth Five Year Plan at an estimated cost of Rs 73.25 
lakhs.
Fish and Fish Products

Fish is an important source of protein, but forms only 
a fraction of food resources and has not been properly 
exploited in India. The Indian Ocean contributes 
only 2 million tonnes out of 52 million tonnes of 
world fish production. There is a need to exploit this 
potential source with a view to meet the fish deficit. 
The rate of expansion of marine fisheries in India has 
been slow due to traditional methods of fishing. As 
a result of assessment of the fishery survey carried 
out by the Central Marine Fisheries Research Institute 
it is estimated that the output could be doubled by 
using large sized mechanised crafts and by extending 
the fisheries operations to about 50 fathom line.

The inland fish production accounts for 36.5 per 
cent of India’s average fish production. This catch 
can be considerably increased by adopting scientific 
methods of fish culture in the fresh and brackish 
waters of the country, by developing the reservoir 
fisheries and capture of fish from rivers and estuaries. 
Special emphasis should be given for cultivation of 
indigenous and exotic species of fish, selective breeds 
and hybridisation.

Since fish and fishery products are a highly perish

able commodity, it is necessary to pfovide facilities like 
refrigerated fishing vessels, modern transport, pro
cessing and efficient storage. It is also necessary to 
increase the production of frozen fish and canned fish 
for home consumption as well as for export purposes. 
Fish meal industry is also in its infancy. Promising 
results on radiation pasteurisation using Cobalt-60 
gamma irradiation of tropical fish have been reported 
from Atomic Energy Establishment, Bombay. This 
new technique will not only be useful for fish, but also 
for other meat products to increase their shelf life. 
A considerable amount of research work is also being 
carried out on the utilisation of fish for the preparation 
of fish hydrolysate, sausages and fish protein concen
trates. The fish and fish products will find an 
important place in the Indian dietary in the near 
future.

It is evident from this review that our country is 
facing an acute shortage of animal protein in spite of its 
enormous animal and fish population. It is essential 
that the animal production should be developed as an 
industry in the country by advancement of animal 
science research and technology. There needs to be 
close co-ordination not only between research pro
gramme and developmental investments in the field 
of animal production but also between the programmes 
of several national institutes and other research institu
tes functioning under different organisations like 
ICAR, CSIR, Atomic Energy Establishment, ICMR, 
etc. Future research plans should be based on the 
consumer demand, social changes in the food habits 
and availability of surpluses. The demand for 
processed foods and finer goods of livestock origin like 
wool, leather, etc., is increasing and our research should 
be projected towards production of better quality 
edible products from animal and fishery sources. I 
am confident that the development and contribution 
of animal industry by producing more meat, milk, eggs 
and fish and other animal products will be the eventual 
long term solution of the acute food problem in India. 
In this task, Associations such as this have an active 
role to play and we must gear our organisation to meet 
this challenging task.



Presidential Address of Dr B. L. Amla at the General Body 
Meeting of the Association of Food Technologists

Mr President, Fellow Members of the Association
and Friends,
At the outset, I wish to express my gratefulness 

to all of you for placing your confidence in me and 
giving me the occasion to serve the Association in 
the capacity of the President for the year 1968. I am 
fully aware of the uphill task the developing organiza
tion offers to its office bearers but I am fully confident 
that with your unqualified support and efforts, no 
task will be difficult. Moreover I am very fortunate 
to have taken over Dr Iya who during his tenure as 
President has done considerable amount of spade 
work and laid strong foundations to bear the future 
programmes. Our Association has an ever increas
ing role to play in the coming years, especially in the 
light of the problems the nation is facing, such as 
food shortage, population explosion, management or 
mismanagement of the scientific theatre and lack of 
social recognition of science and technology in the 
country.

Individuals at times, may not be able to air or 
express their opinions on matters affecting the field 
of science because of the fear of going against the 
code of conduct rules or even against sections of 
society which often little appreciates frank views. 
At such times professional Association like ‘AFT’ 
can play an effective role and present the collective 
views of the constituent members.

We all very well know that the country is trying 
hard to uplift its economic status in the community 
of nations and it is a common knowledge that success 
in this direction is dependant on the application of 
science and technology for the benefit of society. In 
such matters professional organizations can play an 
important role in shaping a policy. But for any 
organization to become vocal or assertive, it has to 
earn and establish a name for itself and to achieve 
this the organization has to depend on the consti
tuent members. The achievements or contributions 
of individual members lend a place of recognition 
to the association.

The productivity of an individual is dependent 
on creative thinking, resources available, exchange 
of views with fellow scientists and exposure to the 
reality of the problems. Professional associations

can help providing the individuals some of the 
necessary attributes. Therefore, individuals and 
association are strictly complimentary.

As of late, you all know very well, the problem 
of management of science and technology is much 
talked about in the country. This situation has 
arisen because the scientific community has not 
delivered what was expected of it and hence the 
criticism. If productivity in science and technology 
is not commensurate with the existing problems, 
doubts arise about the pattern of management. As 
has been said-in order to evolve an effective and 
workable science policy, the nation has to keep two 
complimentary aspects in mind—Policy for Science 
and Science in policy.

Unless at a high level the policy for science or 
science policy is made realistic to the needs of the 
country, the situation may assume dimensions be
yond control with the passage of time. Here again 
professional organizations can play a dominent role 
in shaping the policy.

Let me say a few words about our own field of 
food science and technology and review the situa
tion in context of national needs and objectives.

The field of food technology took birth in U.S.A. 
in 1804 when Nicholas Appert successfully comple
ted trials in bottling the food. Since then the field 
has developed enormously in all directions and has 
given rise to the mighty food processing industry.

What has been developed in U.S.A., U.K. or 
Europe as products cannot easily be transplanted as 
such into India barring a few exceptions. The con
sumer-likes or preferences are tied up with many 
factors and vary from one socio-economic group to 
another. This, therefore, necessitates the develop
ment of the products keeping in view the consumer 
requirements in the country.

In fact the role of a food technologist is to aid in 
the marketing transactions of food commodities. The 
marketing is a part and parcel of the modern 
productive process, the part at the end that gives 
point and purpose to all that has gone before- The 
goods that farmers grow and sell must be stored, 
transported, processed and delivered in the form and 
at the times and to the places the consumer 
desire.
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Since all food materials are perishable, the job in 

a nutshell of a food technologist becomes to help—
1. Preserve,
2. Conserve,
3. Nutritionally balance,
4. Introduce convenience,
5. Reduce cost,

of raw materials or processed products. Affluent 
urban population has brightened the scope and 
prospects for food industries in the country.

For the last 20 years, most of the industrial and 
commercial development has been concentrated in 
and around urban areas. This has led to the

concentration of wealth in these areas. The job 
opportunities have become much greater resulting 
in better purchasing capacity of the consumer. 
With the overall shortage of food adulteration has 
become rampent. The consumer is more inclined 
to go in for semi-processed or processed foods so as 
to be sure that the product would relatively be free 
from adulteration. In addition with urbanisation, 
these foods which require no cooking or minimum 
cooking are bound to be in greater demand. The 
food industry must be prepared to meet this demand.

I therefore hope that the future efforts of the 
food technologists and the food industry would be 
directed to augment the food supply and also meet 
the consumer requirement in the country.

s

I
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[ THE INTERNATIONAL SYMPOSIUM ON ‘NEW SOURCES OF PROTEINS
! IN HUMAN NUTRITION5
| The Symposium will be held in Amsterdam, 
? from the 24th to the 29th of November 1968. It j will be dedicated to the study of the scientific, 
j technical and economical problems related to new 
2 sources of animal proteins, (fish concentrates, 

caseinates, etc.), of vegetable ones (cereals, soy
beans, peanuts, algae, leaves, etc), food yeasts, 
synthetic amino-acids, and petroleum yeasts. The 
Symposium is organized by the International 
Commission for Agricultural and Food Industries 
(CIIA-ICAI) and the Permanent International 

| Bureau of Analytical Chemistry (BIPCAPIBAC), 
j assisted by the Dutch Organization of Nutrition 
|  and Food Technology (Voorlichtingsbureau Voor 
j de Voeding). It enjoys the participation of the 
= Food and Agricultural Organization of the United j Nations (OAA-FAO), the World Health Organi- 
j zation (OMS-WHO) and the United Nations

Children’s Fund (FISEUNICEF). The proceed
ings of the Symposium will be held in French, 11 
English and German, with simultaneous inter
pretation.

An inscription fee of 100 florins is to be paid 
to the Dutch Organization Committee.

For any information related to the Symposium 
apply either to:

International Commission for Agricultural 
and Food Industries (C.I.I.A.)

18, Avenue de Villars 
75-PARIS 7.

Eor to: The Dutch Organization Committee f
Voorlichtingsbureau Voor de Voeding Laan I

Copes Van Cattenburch 44 {
THE HAGUE-3 f



Our Presidents

Present President—Dr B. L. A m la

Dr Bansi Lai Amla, Chairman, Discipline of 
Industrial Research, Consultancy and Extension 
Services, Central Food Technological Research 
Institute, Mysore, was inducted as President of the 
Association Food Technologists (India) on 15 Febru
ary, 1968.

Dr Amla was born on 1st January 1931 at 
Muzaffarabad in the Pakistan-occupied Kashmir. 
After graduating in the field of Agriculture with 
First Class and 2nd position from Banaras Hindu 
University in 1954, he went to U.SA. and took 
his M.S. Degree from Cornell University in 
Horticulture in 1955 and Ph.D. Degree in Food 
Technology from the University of Massachusetts 
in 1959. While at the University of Massachusetts, 
he was initially appointed instructor in the Depart
ment of Food Science and Technology and later 
Assistant Professor in School of Home Economics 
and Nutrition.

On his return to India in 1960, Dr Amla joined 
C S.I.R. as a Pool Officer and was posted in the 
Food Ministry in the Department of Subsidiary 
Foods. In 1962, he left the Scientists’ Pool to take 
up the Managing Director-ship of AMCO Cold 
Storages and Fruit Products in Jammu and Kashmir 
State where he continued till the end of 1963. Dr 
Amla joined C.F.T.R.I., Mysore, in January 1964.

Dr Amla is a specialist in Horticulture and Food

Technology with deep understanding of the food 
industries in India and abroad.

Dr Amla is connected with many academic, 
professional societies and committees. He is the 
Chairman of Joint Research Coordination Committee 
of C.F.T.R.I.; Defence Food Research Laboratory, 
Mysore; Indian representative on the Executive 
Committee of the International Institute of Refrige
ration, Paris ; Member of Advisory Board of the 
National Sugar Research Institute, Kanpur, member 
of the Development Council for sugar industry, 
and Standing Research Advisory Committee of the 
Development Council for Sugar Industry; Technical 
Panel of the Banana and Fruit Development 
Committee of the Ministry of Food and Agriculture; 
Research Committee of Khadi and Village Industries 
Commission and Member on the Managing 
Committee of the Chamber of Commerce and 
Industry, Mysore. He is also the past Vice-president 
of the Association of Scientific Workers of India; 
the Government Director on the Board of Directors 
of the Mysore Fruit Products Limited, Bangalore 
and Vice-president of the Association of Food 
Technologists (India).

He is a member of the Hony Societies of Sigma 
Xi (National Research Honour, U.S.A.) instituted 
for the advancement of sciences and Phitau Sigma 
(National Research Honour U.S A.), Instituted for 
Advancement of Food Science and Technology.
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President Elect—Dr P. K. Vijayaraghavan

Born on 2nd February 1922, Dr P. K. Vijaya
raghavan, a distinguished alumnus of the University 
of Madras, first graduated from Loyola College 
Madras in 1941 and obtained his Master’s degree in 
Biochemistry from the Biochemical Laboratories, 
University of Madras, in 1945. After obtaining the 
Master’s degree in 1945, Dr Vijayaraghavan was 
worked as a Research Assistant on an I.C.M.R. 
scheme at the University Biochemical Labortaories, 
Madras, for two years, after which he was appointed 
as an Asst. Research Officer in the Nutrition Research 
Laboratories, Coonoor, where he received special 
training under Dr W. R. Aykroyd in the fields of 
Food and Nutrition. In the year 1949 Dr Vijaya
raghavan was invited by the university of California 
Los Angeles to serve on their staff as Asst. Professor 
of Biochemistry. During his tenure at the Univer
sity of California he also obtained a Master’s degree 
in Microbiology. After his return to India in 1951, 
Dr Vijayaraghavan continued as a Research Officer 
in the Nutrition Research Laboratories till 1954 
when he joined the Defence Science Service, and 
was posted as Senior Scientific Officer Grade I to 
Defence Research Laboratory (Materials) Kanpur 
where he was engaged on research for five years as a 
Biochemist and Microbiologist. In 1961 Dr Vijaya
raghavan was given the task of raising the Defence 
Food Research Laboratory at Mysore as Officer-in- 
Charge which post he is still holding as the Director.

Dr Vijayaraghavan has over 25 years of research 
experience in the fields of Nutrition, Biochemistry,

Microbiology and Food Technology, during which 
period he has published no less than 54 papers in 
the above fields. Significant contributions of Dr 
Vijayaraghavan particularly early in his career relate 
to his work in the fields of protein and vitamin Bia 
nutrition with special reference to haemopoiesis. 
He has also worked on the role of methionine and 
choline in liver damage, which has found practical 
application. Notable contributions of Dr Vijaya
raghavan in the field of Defence Science relate to 
the determination of nutritional requirements for the 
Armed Forces under the various conditions of ope
rations and development of a diverse variety of pro
cessed foods and pack rations for the use of the 
Services including development of methods for pre
serving and packaging of various processed food items 
for inclusion in pack rations, the accent always be
ing on logistic convenience. Mention may also be 
made in this connection of the great appreciation 
expressed by the Everest Team (1965) who were 
supplied with about 2 tons of processed foodstuffs 
from’the^Defence Food Research Laboratory.

Dr Vijayaraghavan’s contribution to science in 
the fields of Nutrition, Biochemistry, Microbiology 
and Food Technology have received ample recogni
tion both by the Government of India as well as 
various non-governmental bodies. He is an elected 
member of the American Chemical Society and also 
a member of the Society of Sigma Xi of the U.S.A., 
a member of the Executive Council of the Nutri
tion Society of India, member of the Nutritional 
Advisory Committee of the ICMR, member of the 
Divisional Council of the ISI and various other 
committees of other learned bodies too numerous to 
list.

Dr Vijayaraghavan was deputed to visit the vari
ous research and manufacturing establishments in the 
field of Food Technology in the United States and 
in the United Kingdom in the year 1963. Subse
quently he was deputed to represent the Govern
ment of India as a member of the delegation at the 
Commonwealth Defence Science Organisation (Food 
Study Group) held in Sept. 66 at Ottawa (Canada).

Dr Vijayaraghavan was elected as the Vice 
President of the Association of Food Technologists 
(India) for the year 1966-67 and he has also been on 
the Editorial Board of the Journal of Food Science 
and Technology and has always evinced keen interest 
in the publication. He is also a member of the 
editorial board of Journal of Nutrition and Dietetics.

Dr Vijayaraghavan is a keen sportsman specialis
ing in cricket and has represented his University in 
his younger days. Time permitting, he is always 
ready to take part in the various sports activities of 
the Defence Food Research Laboratory.
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List of New Members Accepted
1. Shri K. C. Eapen, Defence Food Research Labo

ratory, Jyothinagar, P.0. No. 45, Mysore 1.
2. Shri P. Damodar, D.F.R.L., Post Box No. 45,

Jyothinagar, Mysore 1.
3. Shri Triloki Nath Rawal, D.F.R.L., Post Box

No. 45, Jyothinagar, Mysore 1.
4. Shri Sadasinga Arya, D.F.R.L., Post Box No.

45, Jyothinagar, Mysore 1.
5. Shri S. B. Kannur, D.F.R.L., Post Box No. 45,

Jyothinagar, Mysore 1.
6. Shri T. K. Chakrabarthy, D.F.R.L., Post Box

No. 45, Jyothinagar, Mysore 1.
7. Shri M. V. R. Koteswara Rao, D.F.R.L., Post

Box No. 45, Jyothinagar, Mysore 1.
8. Shri N. Karunakaran, D.F.R.L., Post Box No.

45, Jyothinagar, Mysore 1.
9. Shri M. N. Ramanuja, D.F.R.L., Post Box No.

45, Jyothinagar, Mysore 1.
10. Shri P. D. Vaidya, D.F.R.L,, Post Box No. 45,

Jyothinagar, Mysore 1.
11. Shri M. P. Srivatsava, D.F.R.L., Post Box No.

45, Jyothinagar, Mysore 1.
12. Shri A. N. Srivastava, D.F.R.L. Post Box No. 45,

Jyothinagar, Mysore 1.
13. Smt. N. Nirmala, D.F.R.L., Post Box No. 45,

Jyothinagar, Mysore 1.
14. Miss B. A. Susheela, D.F.R.L., Post Box No.

45, Jyothinagar, Mysore 1.
15. Miss A. Yallidevi, D.F.R.L., Post Box No. 45,

Jyothinagar, Mysore 1.
16. Shri C. H. Siddaiah, D.F.R.L., Post Box No.

45, Jyothinagar, Mysore 1.
17. Shri K. Prahlad, D.F.R.L., Post Box No. 45,

Jyothinagar, Mysore 1.
18. Dr Rugmini Shankaran, D.F.R.L., Post Box

No. 45, Jyothinagar, Mysore 1.
19. Shri Mohankumar M. Rathi, Raniwar Peth,

Nasik City, Central Railway, Maharashtra.

20. Major M. S. Uban, 83, Road, 2-B, Rajendra
Nagar, Patna 16, (Bihar).

21. Shri Hiralal Kaul (Punjabi), R/O Lower Sather,
Baghvanpore, Srinagar, (Kashmir).

22. Smt. A. Vijayalakshmi, Department of Home
Science, University College, Tirupathi (A.P.)

23. Dr Dattathreya Shriniwas Wagle, Research,
Biochemist, Biochemistry Department, Pun
jab Agricultural University, Ludiana 4. 
(Punjab).

24. Shri T. K. Sambashiva Rao, Horticulturist,
Darlco Cannings Limited, Post Box No. 96, 
Moospet Road, Trichur 5 (Kerala).

25. Shri A. K. Vasuki, Bakery Division, Britannia
Biscuit Company, M.T.H. Road, Padi, 
Madras 50.

26. Dr C. M. Singh, Director, Indian Veterinary
Research Institute, Izatnagar, U.P.

27. Dr (Mrs) Sumathi R. Mudambi, Professor of
Foods and Nutrition, College of Home 
Science, S.N.D. T. Women’s University, 
Queen’s Road, Bombay 1.

28. Dr Mudambi V. Rajagopal, Backery Flat, Britan
nia Biscuit Co., Limited, Reay Road, 
Bombay 10.

29. Shri V. N. Mallikarjuna Rao, Jagajit Industries,
P.O. Jagajit Nagar, Kapurtala District, 
Hamira, Punjab.

30. Shri A. S. Murti, Discipline of Microbiology,
C.F.T.R.I., Mysore 2.

31. Dr S. V. Suryanarayana Rao, Discipline of Meat,
Fish and Poultry Technology, C.F.T.R.I., 
Mysore 2.

32. Shri Syed Younus Ahmed, I.R.C.E., C.F.T.R.I.,
Mysore 2.

33. Shri M. M. Krishnaiah, C.F.T.R.I., Mysore 2.
34. Shri R. Balakrishna Nair, Discipline of M.F. and

P.T., C.F.T.R.I., Mysore 2.
35. Mr W. E. Fisher, P.O. Box No. 913, Sudan.
36. Dr Samir Maladi, AID, Mission 2, 219, Avenue

de Paris, Tunisia.

Life Members
37. Shri J. Arjundas, M/S A. C. Gangaram and Co., Post Box No. 67, Mysore 1.
38. Dr H. A. B. Parpia, Director, Central Food Technological Research Institute, Mysore 2.
39. Shri R. Vasudevamurthy, Gajanana Rice and Oil Mills, Edga Extension, Mysore City.
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Food Science and Technology Abstracts
1. G eneral
1.1 T h e  role o f  tech n ica l a ssistance in  fo o d  in d u s tr y  d eve lo p m en t, Z. I. K ertesz , F d  T echno l. C h a m p a ig n , 1967, 21 (9), 1212. General.
1.2 Y a r n  s iz in g  m a r k e t f o r  cerea l research , C laren ce  A. M o o re , 

C erea l S c i .  T o d a y , 1967, 12 (8), 318.
A techno-economic report.

1.3 C onven ience fo o d s , P . K. Bates, C erea l S c i .  T o d a y , 1967, 
12 (11), 466.Review.

1.4 E x p a n d e d  convenience p ro d u c ts , A r t h u r  I. M org a n  Jr. a n d  
R obert P. G r a h a m , C erea l S c i .  T o d a y , 1967, 12 (11), 473.

2. Cereals
2.1 In ve s t ig a tio n  o f  fa t - p r o te in  com plexes in  cereals. I. M. Rohrlich 

a n d  T. N iederauer, F e tte  S e ife n  A n s tr  M it te l , 1967, 69 (2), 63. 
Experiments on the isolation of a lipoproteid from cereal floursby extraction with methanol/chloroform followed by treatment with water. The ultimate analysis gives reproducible N- and P-values. Chromatographically and electrophoretically, the fat-protein complex behaves like a uniform substance.

K . M . D.

2.2 R ec en t tren d s  in  r ice  research in  respect o f  i ts  processing  a n d  
n u tr it iv e  va lu e . A  re ivew , A . K a n n a n  a n d  R . P . D evadas, 
J .  N u t r .  D ie te t ., 1967, 4 (3), 219.Review. 122 references.

2.3 S tu d ie s  on th e  p ro te ina ceo us subce llu lar p a r tic le s  in  r ice en d o 
sperm : elec tron -m icroscopy a n d  iso la tio n , H isateru  M itsu d a , 
K y o d en  Y a sum oto  a n d  K azuo  M u r a k a m i, A g r ic . biol. C h em ., 

J a p a n , 1967, 31 (3), 293.
Electron-microscopic examination of rice endosperm revealed the existence of proteinaceous subcellular particles 1 to 4/* in diameter and spherical or oval in shape. Isolation of the particles was effected by differential centrifugation in density gradient medium after mechanical or enzymic disintegration of endosperm cells. The isolated particles were predominantly composed of protein and residual constituents were mainly lipid and carbohydrate. Their shape and behaviour were similar to those found in the endosperm. These facts show that the subcellular particles concerned are protein bodies. There seemed to be several kinds of protein bodies different with respect to thier protein and lipid contents. A. A.

2.4 W h ea t-b a se d  p ro d u c ts  f o r  w o r ld  use , B e tt y  S u l l iv a n , 
C erea l S c i .  T o d a y , 1967, 12 (10), 446.Review.

2.5 E a r ly  g en era tio n  screen ing  f o r  g lu te n  s tren g th  in  d u ru m  
w h e a t breed ing, V. M. B e n d e l o w , C erea l S c i .  T o d a y , 1967, 
12 (8), 336.
A new technique of screening durum hybrid populations for gluten strength by combining Ottawa micro flour mill and electronic recording dough mixer. Hybrid lines showing mixed characteristics different from those of acceptable standard varie

ties can be discarded and the breeding can be restricted to promising areas.
J. v. s.2.6 R e la tio n  o f  s ta rch  d am a ge a n d  re la te d  characteristics  to  ke rn e l 

hardness in  A u s tr a l ia n  w h e a t va r ie tie s , Ph ilip  C. W illiams, 
C erea l C h em ., 1967, 44 (4), 383.
A consistant measure of kernel hardness in wheat may be estimated by a simple test, the ‘particle size index’ test by breaking down wheat under a standard grading procedure. A large number of Australian varieties of wheat tested by this method appear to show close relationship with damaged starch content of flours and to be associated with characteristics of water absorption, gassing power and diastatic activity.

B. s. N.
2.7 E v a lu a tio n  o f  th e  m odu lus o f  e la s tic ity  o f  w h e a t g ra in , L eora 

Shelef and N uri N. M ohsenky, C erea l C h e m ., 1967, 44 (4), 392.
Modulus of elasticity of Seneca wheat grain equilibrated at 50 per cent R.H. and 72°F was determined by four different methods by an urstron table model testing machine with 50 lb load cell. Four values for the apparent modulus of elasticity of grains of 9.1 per cent moisture content, range from 1.6 XlO6 to8.3 xlO5 p.s.i.

B. S. N.2.8 In flu e n c e  o f  p ro te in  co n ten t in  w h e a t e v a lu a tio n , G. W. 
Schiller, A. B. W ard, L. H. H uang and J. A. Schellenberger, 
C erea l S c i .  T o d a y , 1967, 12 (9), 372.

2.9 A  com parison  o f  severa l m etho ds in  d e te rm in in g  th e  m etab o 
liza b le  energy co n ten t o f  d u ru m  w h ea t a n d  w h e a t cereal b y  ch icks, 
W. C. L ockhart, Reece L. Bryant and D. W. Bolin , P o u lt .  
S c i . , 1967, 46 (4), 805.
The metabolisable energy content of one sample of durum wheat was found to be 3153 and 3502 metabolizable calorie (MC) per kilogram on a 90 and 100 percent dry matter basis respectively. Whole wheat cereal containing 11.1 per cent moisture and 12.7 per cent protein was found to have 3400 MC/kg.

K. A. R.
2.10 P ro d u c tio n  o f  w h e a t v a r ie ty  breads on a  co n tinuous m ix  

la b ora tory  u n it , R. V. Schanefelt, E. R. H ayes and John A. J ohnson, C erea l S c i .  T o d a y , 1967, 12 (9), 382. 
Investigations included use of a whole wheat premix in producing commercial wheat bread, production of wheat bread using whole wheat milled by different methods and study of effects of bran with different granulations on bread quality. Grinding method used in preparing wheat flour affected bread quality. Conventional roller milling was superior to pin milling. Acceptable bread was produced with up to 25 per cent whole wheat in formula. Granulation of bran fraction affected the bread quality, but the effects depended on the amount of bran in the formula.j. v. s.2.11 R esea rch  w ith  a  p i lo t  scale co n tinuous b rea d  m a k in g  u n it .  
I V .  F u r th e r  s tud ies on  use o f  fu n g a l  en zym es  w ith  f lo u r  brew s, 
H arald G ross, R. L. Bell, Frank F ischer and Sultan Red- 
fern, C erea l S c i .  T o d a y , 1967, 12 (9), 394.
The development energy (DE) of dough made with a 40. per cent flour brew is less than that made with a 30 per cent brew.
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With 2 different enzyme preparations, the DE of doughs made from brews containing 30 or 45 per cent flour was reduced by about the same amount independently of the amount of flour in the brew or the protein content of the flour. Increasing flour protein content increases the DE required for producing optimum quality. With most flours, bread having similar quality as that made without enzymes can be achieved at lower (14-28 per cent) speeds by adding fungal enzymes.

A. A.

2.12 A n  electronic recording dough m ix er . V . M ea su rem en t o f  
energy used  in  a  m ix o g ra p h - ty p e  m ix er , Peter W. Voisey, H. 
M iller and M. K lock, C erea l C h em ., 1̂ 67, 44 (4), 359.
A new method of recording the torque to mix doughs in a mixograph is demonstrated. An electronic integrator is used to record the energy used to mix the dough in digital form. The method is a useful technique which may allow rapid evaluation of dough development during mixing.

A. A.

2.13 U se o f  hyd ro gen  p ero x id e  trea te d  non  f a t  d ry  m ilk  in  the  
co n tinuous dough  m ix in g  process, R. B. Patel, R. M ickelson 
and J. A. J ohnson, C erea l S c i .  T o d a y , 1967, 12 (9), 377.
Use of oxidised non-fat dry milk (NFDM) at 6 per cent level in continuous mix bread produced good quality bread. In addition to properly oxidised NFDM, other conditions involving absorption, dough oxidants, and mixing must be optimum to produce bread of superior quality.

A. A.2.14 O xid is in g  a n d  reducing  effects iti the con tinuous dough  process, R. E. M auseth, J. L. N ees, L. M. Chamberlian and W. R. 
J ohnson, C erea l S c i. T o d a y , 1967, 12 (9), 390.
Mixing speed requirements and consumption were reduced by ascorbic acid and increased by potassium bromate. Internal characters of bread were affected by potassium iodate and potassium bromate, but they were not affected by ascorbic acid. It has been found that ascorbic acid can act as a reducing agent in the CM system and provides a convenient way of controlling the mixing speed requirement of a flour.

A. A.

2.15 A n tifir m in g  o f  w h ite  b read  by a p p lica tio n  o f  h ea t s tab le  bac
te r ia l am yla se , L eonard, M. W aldt and R obert D. M ahoney, 
C erea l S c i .  T o d a y , 1967, 12 (9), 358.
Summary of results obtained as a consequence of adding BAA in a series of large scale commercial bakes in a medium sized bakery utilising conventional manufacturing procedures.

A. A.

2.16 B r e a d  en rich m en t w ith  P ro ta l-P e r u v ia n  co tton seed  flo u r ,  A. Bacigalupo, T. S. Aguilar, P. L una de la F uente and J. 
Valle R ieltra, C erea l S c i .  T o d a y , 1967, 12 (10), 431. 
Enrichment with protal (a cottonseed protein concentrate)improves the nutritive value of white bread. It was possible to attain an improvement of 37.5 per cent in the nutritive value with an enrichment of 15 per cent protal in the mixture. All protal breads had good flavour and the brown colour waa proportional to the protal content in bread. The physical texture of bread improved with 5-10 per cent level of protal and the shelf-life of bread enriched with protal was also improved.

J. v. s.
2 .1 7  M il k  p ro te in s  responsible f o r  deleterious effects in  con tinuous  

m ix  bread, A. M. Swanson and W. B. Sanderson, C erea l 
S c i .  T o d a y , 1967, 12 (9), 363.
Addition of 6 per cent non-fat dry milk to the dough produced bread with low loaf volume and total score as compared to low milk control. Addition of whole acid casein also caused low loaf

volume, poor grains and texture. This effect was overcome to some degree by pre-heating acid casein before baking. The baking property of skim milk was improved by heating it in alkaline pH. Raw acid and rennet whey appeared to contain a loaf deppressent factor which was absent in salt whey. The major components of whey were not harmful to loaf volume and bread score. Some correlation was found between the physical properties of dough and the final bread quality.
J. V . S.

2.18 Im p ro vem en ts  in  p ro te in  q u a li ty  in  corn based  fo o d s , S idney 
M. Cantor and H ugh J. Roberts, C erea l S c i .  T o d a y , 1967, 
12, (10), 443.
Review.

2 .1 9  N e w  m illed  corn p ro d u cts , in c lud in g  C .S .M . ,  B. T ollefson 
J r ., C erea l S c i. T o d a y , 1 967 , 12 (10 ), 4 3 8 .

2.20 P rocessing q u ick  cooking d eh yd ra te d  sw eet corn , K. H. Stein- 
kraus and G. E. M acdonald, F d  T echn o l. C h a m p a ig n , 1967, 
21 (8), 1136.
A pilot plant process is described; F M -C r o s s , T a s t y - V  and 

S en ec a  A r r o w  varieties were most suitable for dehydration. A pre cook of 15 min. at (121°C) was substituted for the usual 5 min. blanch at 100°C to ensure soft pericarps after 30 min. rehydration in boiling water. The ccrn was dipped in 1500 p.p.m. SO, solution before precooking and again before dehydration to preserve original fresh corn colour and to stabilise it during storage. This resulted in a residual SO, content of 700 p.p.m.
A. A.

2.21 O n  the am ino  a c id  com position  o f  ry e - flo u r  p ro te in , M . 
Rohrlich, D t. L eb en sm itte l R d sch , 1967, 63 (4), 106.
Amino acid composition of rye flour fractions separated by the method of Hess and by air sieving were determined. Coiled protein and adhesive protein showed a distinct difference in their contents of glutamic acid and proline. The content of basic amino acids (lysine and arginine) is higher in the adhesive protein/ starch fraction than in coiled protein. The content of basic amino acids in the residue of the adhesive protein/starch fraction rises when a portion of the adhesive protein is dissolved by n acetic acid (but not when dissolved by ethylenechlorohydrin).

K. M . D.

2.22 C h em ica l a n d  biological eva lu a tio n  o f  th e  effects o f  fe r m e n ta 
tio n  on th e  n u tr it iv e  va lu e  o f  fo o d s  p rep a red  f r o m  rice a n d  g ra m s, 
R. Rajalakshmi and K. Vanaja, B r i t .  jf . N u t r . , 1967, 21 (2), 
467.
Studies were made on id l i and kh a m a n  (product from dehusked and milled Bengal gram). Fermentation improved thiamine and riboflavin contents and decreased phytate in both products. Weanling rats fed on these products had superior weight gain, N retention, thiamine and riboflavin contents in liver and activities of xanthine oxidase and succinic dehydrogenase and haemoglobin than those fed unfermented product.

J. V . S.

2.23 G ra in  storage effects on  th e  sed im en ta tio n  in d ex  o f  q u a li ty ,  
P. J. M attern, A m . M il le r  &  P ro c ., 1967, 95(5), 12. .
The sedimentation test, useful for measuring the bread baking strength, consists of mixing water, lactic acid and alcohol with a weighed portion of the flour and measuring the sedimentation value after 5 min. During one year of storage, the sedimentation value for wheat decreased an average of 6.2 sedimentation units with a range of 0.5 to 18.0 units. The sedimentation value is related to the change in the physical and chemical differences existing in the grain after one year.

K . A. R.
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2.24 S tu d ie s  o f  th e  q u a li ty  o f  In d ia n  m illed  flo u rs , P. H aridas 
Rao, K. A. T ara and G. S. Bains, J .  F d  S c i .  T ech n o l., 1967, 
4 (1 ) , 2.2.25 R e fr ig e r a te d  dough  p ro d u c ts , G eorge L. L a n n u ie r , C erea l 
S c i. T o d a y , 1967, 12 (11), 478.Review.2.26 C o lla b o ra tive  s tu d y  o f  d e te rm in a tio n  o f  u r ic  a c id  in  flo u rs , N. P. S e n , J .  A ss. o ff. a na l. C h e m ., 1967, 50 (4), 776.A collaborative study of an enzymatic—U.V. method. The mean recovery of added uric acid (91 mg./100 g. of flour) was 103 per cent. j. v. s.3. Pulses

3.1 U se o f  p a p a in  in  th e  p re p a ra tio n  o f  q u ick  cooking  d e h y d ra te d  
pulses  a n d  beans, B. S. Bhatia, L. A. Ramanathan, M. S. 
Prasad and P. K. V ijayaraghavan, F d  T echno l. C h a m p a ig n , 
1967, 21 (10), 1395.
Quick cooking precooked dehydrated pulses and beans which reconstitute to smooth slurry in a short time can be prepared by subjecting the cooked grains to the action of papain. Treatment with NaCl was useful only in a limited way because of rancidity and reduced shelf-life of product.

j .  v. s.
4. Fruits, V egetables and Tubers
4.1 S tu d ie s  on th e  c o n ten t o f  reducing  sugar a n d  p e c tin  in  r ipe  

ban an a  (M u s a  sap ien iu m  o f  B a s ra i g ro up ) on storage, B. P. G h o sh  
a n d  N. S arkar, J .  N u t r .  D ie te t . , 1967, 4 (3), 207.
Reducing sugar content in ripening banana at 37°C underincubation between 4-48 hr increases with prolongation of this period and rises to 65.4 per cent on dry weight basis. Pectin content is, however, found to decrease with incubation for different periods of time.

B. S. N.
4.2 E ssen tia l oils o f  som e orange pee ls, K azauyki M ackawa, 

M asanobu K odama, M itsuo K ushii and M itsutoshi M ita- 
muru, A g r ic . biol. C h em . J a p a n , 1967, 31 (3), 373.
The essential oils contained in the peels of Kabasu, Sudachi, Iyokan, Daidai and Natsudaidai orange were studied by gas- chromatography. The major components of each essential oil were d-limonene /3-pinene, camphene, 1, 8-cineol, and caprylaldéhyde. As minor components there were found 23 compounds in Kabusu, 14 in Sudachi, 9 in Iyokan, 14 in Natsudaidai and 11 in Daidai oil.

a . a .
4.3 C aro teno ids in  th e  fla v e d o  o f  m arsh  seedless g ra p e  f r u i t ,  H e n r y  ' Yokoyama and M ichael J. W hite, J .  agric. F d  C h e m ., 1967,

15 (4), 693.The flavedo of the Marsh seedless grape fruit contains a highly complex carotenoid mixture. At midseason the major coloured carotenoids are the epoxides, violaxanthins, and luteoxanthins. The main carotenoid is the colourless polyene phytoene. Phytoene is present in only trace amounts in the early season mature fruit. However, on ripening, phytoene accumulates as the major carotenoid constituent. During this period of maturation the total coloured carotenoid content in the flavedo is decreasing. The Unique methylketone carotenoid reticulataxanthin is present also.
A. A.

4.4 M eth o d s  f o r  d e te rm in a tio n  o f  o xy g e n a te d  terpene, a ld eh yd e  
a n d  ester co n cen tra tio n s  in  aqueous c itrus  essences, J ohn A. 
Attaway, R ichard W. W olford, M arshal H. D ougherty 
and George J. E dwards, J .  agric . F d  C h em ., 1967, 15 (4), 688. 
Three new methods were develop ed for functional group analysisof water-soluble components of citrus juice essences. These included techniques for estimating oxygenated terpenes as Cj0HlsO,

saturated aliphatic aldehydes as octanal, and a - f}-unsaturated aldehydes as citral. In addition, a standard procedure was adapted for the determination of esters as ethyl butyrate. Analyses of 15 citrus juices are given.
a. a.

4.5 T h e  e ffect o f  conditions o f  s torage on  th e  resp ira tio n  o f  apples.1. T h e  e ffe c t o f  tem pera tu res  a n d  co n cen tra tions o f  carbon d io x id e  
a n d  oxygen  on th e  p ro d u c tio n  o f  carbon  d io x id e  a n d  u p ta k e  o f  
o xygen , J. C. F idler and C. J. N orth, J .  h ort. S c i . , 1967,42 (2), 189.
In sound apples the mean percentage increase in respiration for a rise in temperature from 38 to 45°F is 40 per cent for C02 output and 60 per cent for oxygen uptake. In apples susceptible for temperature injury the rates of C02 output and oxygen uptake at below 38°F increase with time and with onset of injury. The rates fall when injury becomes severe. There is no varietal difference in the respiratory activity of apples under controlled atmosphere storage. Increasing the C02 concentration or decreasing oxygen concentration in the storage atmosphere reduces the respiration rate, the effects of given concentrations of C02 and oxygen are additive as regards rate of respiration, but not prolongation of storage life. The respiration quotient is constant at any one temperature, for all concentrations of oxygen from 2 to 21 per cent. It is lower in the presence of C02 than in its absence, rises with falling temperature and reaches values in excess of 1.3 at 32, 35 and 38°F in air.

A. A.4.6 C h em ica l changes in  sp in a ch  s to red  in  a ir  a n d  co n tro lled  
a tm osphere (C A ), Frank Burkheimer, J. N. M cG ill , A. I. 
N elson and M. P. Steinberg, F d  T echn o l. C h a m p a ig n , 1967, 
21 (9), 1273.
The rate of ascorbic acid loss from spinach stored at 34°F was slightly higher in CA than in air. However, at 45 °F the loss in CA was 50 per cent that in air. Loss of vitamin C in CA at 45°F was less than at 34°F. Samples stored in nitrogen atmosphere showed a loss of over 50 per cent in the total antiscorbutic value. There was a marked increase in pH in spinach stored in CA. The titratable acidity increased during air storage and decreased in CA. Protein was degraded at the same rate in air and in CA.

A. A.
4 .7  S tu d ie s  on L - th r e o n in e  d eh yd ra ta se  fr o m  sp in a ch  (S p in a c ia  

oleracea), R a je n d r a  K . S h a r m a , S a r la  R . M o d i  a n d  R a ja r s h i 
M a ju m d e r , In d ia n  J .  B io ch em ., 1967 , 4 (2 ), 61 .

4.8 N u tr i t iv e  v a lu e  o f  d e h y d ra te d  sw eet p o ta to  tr im m in gs f e d  
to  b ee f steers, James Bard and P. A. Putnam,.?. agric. F d  C h e m ., 1967, 15 (4), 726.
The experimental rations contained either 51 per cent dehydrated sweet potato trimmings or 51 per cent cracked corn. The results suggest that this waste product may have a place in cattle feeding, particularly under conditions when grain availability is limited. A. A.

4.9 F ro st in ju ry  system ic  in  sw eet p o ta to e s , Boyce D. Ezell and 
M arguerite S. W ilcox, J .  agric . F d  C h em ., 1967, 15 (4), 729.Storage quality of sweet potatoes appears to be very much influenced by frost before and during harvest. Injuring tops by frost or otherwise causes systemic injury to plants as seen by decreased synthesis of carotenoids during storage. B. s. N.

4.10 L ev e ls  o f  f r e e  a n d  com bined  su lfu r  d io x id e  in  f r u i t s  d uring  
su lfu r in g  a n d  d ry in g , D .  M e G .  M c B e a n , F d  T echno l. C ha m p a ig n , 
1 9 6 7 , 21  (1 0 ) , 1402 .

6



4 0 JOURNAL OF FOOD SCIENCE & TECHNOLOGY, VOL. 5, APRIL 1$(>8
A method of determining SOa in cider has been adopted for use with sulfured apricots and peaches.

4.11 D e h y d ra te d  b ananas, J ohn E. Brekke and L yle Allen, 
F d  T echno l. C h a m p a ig n , 1967, 21 (10), 1391.Bannas were dehydrated by air blast drying, drum drying and freeze drying. Improved products were obtained by treating the material with SOa prior to drying. The products were evaluated subjectively and also analysed for moisture and colour.

J. v .  s.

4.12 S o m e  com pounds fo r m e d  d urin g  n o n -e n z y m ic  brow ning  o f  
orange p o w d er, J am es H. T a t u m , P h il ip  E. S h a w  and  R obert 
E. Berry, J .  agric. F d  C h em ., 1967, 15 (5), 773.
Eight furan type compounds, 3 pyrroles, 3 acids, one lactone and methyl cyclopentenolone were separated by GLC and identified by spectroscopic methods in dehydrated orange powder.

j .  v .  s.

4.13 D eg ra d a tio n  o f  h espere tin  a n d  n a r in g en in  to p h lorog lu cino l, 
W il l ia m  F. N e w h a l l  and  S. V. T in g , J .  agric . F d  C h em ., 
1967, 15 (5), 776.A preparative alkaline fusion procedure has been developed for the production of phloroglucinol from hesperetin, the aglycone of hesperedin from orange, or naringenin, the aglycone of naringin from grape fruit. Separation of phloroglucinol from the accompanying aromatic acid derivative was accomplished best in each case by column chromatography using Dowex—1 resin.

4.14 T h e  in fluence o f  low  o xygen  levels a n d  re la tiv e  h u m id ity  on  
storage o f  g reen  tom atoes, C. L. L ock h a rt  a n d  C. A. E aves, 
J .  h a r t. S c i . , 1967, 42 (3), 289.
Green and red tomatoes were stored for 3 weeks at 10°C in 100 per cent nitrogen or low oxygen levels at different R.H. Rots were controlled by 69-76 per cent R.H. but at 86-92 per cent R.H., considerable fungal rotting was evident after 20 days of storage. Superficial discolouration of the skin occurred on green tomatoes stored in 1.4 per cent or less Oa but none occurred on those stored in 4-5 per cent Oa. Rots caused by R h iz o p u s  spp. were more successfully controlled by lowering the R.H. than were those caused by F u sa r iu m  or A lte r n a r ia  spp. Rots following chilling were reduced by lowering the relative humidity.

A. A.4.15 P h ysico -ch em ica l changes in  In d ia n  g u a va s (P sid iu m  g u a ja v a  
L .)  d u r in g  f r u i t  d eve lo p m en t, S. K. M u k h er jee  and  N. D u t ta , 
C urr. S c i . , 1967, 36 (24), 674.The period of ripening of S a fe d a , R .F .  P y r i fo r m  and L u c k n o w  

49 to reach maturity were 137, 110 and 106-138, days respectively. Ethylene in appreciable quantities was found at the maturity stage, which also coincided with the initiation of colour change in fruits. The maturity standards fixed for S a fe d a  are given.
B. s. N .

4.16 A  p re lim in a ry  s tu d y  o f  th e  new  sesquiterpene iso la ted  fr o m  th e  
leaves o f  g u a v a , P sid iu m  g u a ja v a  L in n . A shram  B h a t i, P er f. 
essent. O il R e c ., 1967, 58 (10), 707.

4.17 M ea su rem en t o f  w ho le  p o ta to  firm n ess  w ith  a  u n ive rsa l te stin g  
m ach ine , M. C. B o u rn e  and  N e l l  M u n d y , F d  T echno l. C h a m 
p a ig n , 1967, 21 (10), 1887.The nature of the universal testing machine (UTM) is such that the actual deformation can be magnified by a known factor, thus allowing deformation to be measured with precision. The deformation test measured by UTM appears reliable for testing potato firmness.

J. V . s.4.18 T h e  e ffect o f  conditions o f  s torage on th e  resp ira tio n  o f  apples. 
11. T h e  e ffe c t on  th e  re la tio n sh ip  betw een loss o f  resp irab le  sub 
s tra te  a n d  th e  fo r m a tio n  o f  en d  p ro d u c ts , J .  C . F id l e r  and  C . J. 
N o r t h , J .  h o r t. S c i . , 1967, 42 (3), 207,

Acid concentration decreases logarithmically with time in apples which remain uninjured. When low temperature breakdown supervenes, the rate of acid loss is accelerated. The rate of acid loss is decreased by reducing the oxygen concentration or by increasing COa concentration. The loss of carbohydrate is reduced by controlled atmosphere storage conditions. The rate of loss of substrates usually exceeds the loss of carbon as COa and the theoretical oxygen-uptake for oxidation of the substrate lost exceeds the observed oxygen-uptake. The lower the temperature the greater the excess. Carbohydrate substrate is interconvertible into some non-reducing substance or substances.
K. A. R.

4.19 E ffe c t o f  p re -h a r v e s t sp ra y  o f  g ro w th  regu la tors on th e  s ize  
com position  a n d  storage b eh av io ur  o f  sa p o ta  (A c h ra s  sa p o ta  
L in n .) .  I .  S. L akshminarayana, H . Subramanyam andV. Surendranath, J .  F d  S c i. T ech n o l., 1967, 4 (2), 6 6 .

4.20 E ffe c t o f  p re -h a r v e s t sp ra y  o f  m aleic h y d r a z id e  a n d  iso p ro p yl 
n -p h e n y l ca rba m ate  on sa p o ta  (A c h ra s  sa p o ta  L in n .) .  I I .  S. 
L akshminarayana and H. Subramanyam, J .  F d  S c i .  T ech n o l., 
1967, 4 (2), 70.

4.21 T h e  re fr ig era ted  storage o f  V ic to r ia  p lu m s  in  low  o xygen  
atm ospheres, W. H ugh Sm ith , jf . h o r t. S c i . , 1967, 42 (3), 223. 
Storage of Victoria plums in 1 per cent oxygen at 34°F markedlyextended their storage life by reducing low temperature injury. A further extension was obtained by storage at 31°F in 1 per cent oxygen, interrupted by two days storage at 65°F after the 16th day.

4.22 /8-g lucosidase a c tiv i ty  in  ca n ned  p lu m s , D. R. H aisman 
and D. J. K night, J .  F d  T echn o l., 1967, 2 (3), 241.
In canned plums, /?-glucosidase breaks down the diglucoside amygdalin to glucose, benzaldehyde and hydrocyanic acid. At 60°C, in aqueous solution, the enzyme was 90 per cent inactivated in 32 min at pH 5.0, and in 0.6 min at pH 3.0. In the presence of its substrate amygdalin, and in the solid phase, the enzyme was much more heat stable. Because the enzyme system in the kernels is at its optimum pH, in contact with its substrate, and in the solid phase, it is not wholly inactivated by the normal heat process given to canned plums. The breakdown of amygdalin to benzaldehyde and cyanide is measured at different temperatures.

K. A. R.
5. O ilseed s and N uts
5.1 S o m e  oilseeds fr o m  tro p ica l herbaceous crops, J. A. Cornelius 

a n d  W. D. R aymond, T ro p . S c i . , 1967, 9 (2), 75.
5.2 R e fin in g  a n d  bleach ing  o f  p e a n u t m isce lla , M. M. Chakra- 

barty, D. Bhattacharya and A. Basu, F e tte  S e ife n  A n s tr  M i t te l ,  1967, 69 (6), 403.
Very effective removal of free fatty acids (FFA) and decolori- sation of the peanut miscellas were achieved by treating at 45-60 per cent oil content with 16“-20°B6 caustic soda solution at room temperature (ca. 32°±1°C). Good bleaching of refined miscella samples was also possible at room temperature with commercial acid treated earth and active charcoal. Refined oils had 0.02—•0.06 per cent FFA with 94-99 per cent colour removed.

A. A.
5.3 I s o la te d  soybean  p ro te in  as a  b an an a  sp ra y  d ry in g  a id , Sylvia 

M izrahi, Zeki Berk and U ri Cogan, C erea l S c i .  T o d a y ,  1966, 12 (8), 322.
The present work has shown that isolated soybean protein, at levels ranging from 4 to 20 per cent (on dry basis) may be used as an aid in spray drying, as an anti-caking agent, or as a nutritional supplement in the manufacture of banana powder.

A. A.



FOOD ABSTRACTS
5.4 P olysaccharides o f  soybean  seeds. I I I .  \ - l in k e d  g a la c to -d i-  

a n d  tr isaccharides f r o m  p a r t ia l  a c id  h yd ro ly sa te  o f  th e  h o t w a ter  
e x tr a c t fr a c tio n  o f  soybean  seed p o lysacch arid es , M akio M orita, 
M asakuni Okuhara, T adaki K ikuchi and Yosito Sakurai, 
A g r ic . biol. C hem . J a p a n , 1967, 31 (3), 314.A homologous series of galacto-oligo saccharides were the major components obtained as partial acid hydrolysate of hot water extract of soybean seed polysaccharides. Two of them isolated by column chromatography on methylation followed by acid hydrolysis gave 2, 3, 4, 6-tetra, and 2, 3, 6-tri-0-methyl D-galactose and were linked galacto-di- and trisaccharides respectively. Alditols from these oligosaccharides had infra red absorptions at 885 and 895 cm-1  indicating thereby the presence of /3-linkages in their molecules.

B. s . N.5.5 O p tic a l r o ta to ry  d ispersion (f o r  u ltr a  v io le t region) in fr a  red  
absorption , a n d  d eu tra tio n  s tud ies o f  soyabean  p ro te ins  ( J S  a n d  
1 1 S ), D anji F ukushima, A g r ic . biol. C hem . J a p a n , 1967, 31 (1), 130.Soybean 7S and 11S proteins have the intra molecular /3-structure as determined from the optical rotatory dispersion (ORD) behaviour of the native and urea denatured proteins in the 300- 600 mM region. Both the protein molecules (7S and 11S) appear to be very rigid and compact even in their randomly folded parts in soyabean as can be further substantiated by the levorotation near 230 which increases on its denaturation.

B. s . N.5.6 A m in o  acids o f  processed  m ea l p ro te in s , C . R. M itra andP. S. M isra, J .  agric. F d  C h em ., 1967, 15 (4), 697.In a search for new sources of protein, amino acids from the processed seed meals of 29 species belonging to different natural orders have been analysed by two-dimensional paper chromatography. Comparative data show that most of these seed meals are equally rich in essential amino acids as are edible oil seed meals and can be used as cattle and/or poultry feed. Protein content of the Meliaceae and Cruciferae seed meals compare with the leguminous seed meals. J a tr o p h a  curcas (E up h orb iacea e) seed meal showed the presence of 58.1 per cent protein.
a . a .5.7 T h e  use o f  co conut p re p a ra tio n s  as a  p ro te in  su p p lem en t in  

ch ild  fe e d in g , J .  F d  S c i .  T echn o l., 1967, 4 (2), 59.Review. 26 references.
5.8 S ilic a  co n ten t in  coconut (C ocoas n u c ife ra ) ke rn e l a n d  w a ter , T. N. V. P illai, C u rr. S c i . , 1967 , 36 (24), 667.Silica content of coconut kernel and water reported are: 158. 3-455.2 and 2.0-128.0 Pg. respectively.

B. s. N .5.9 M ic ro d e te rm in a tio n  o f  th e  m a jo r  in d iv id u a l iso th iocya n a tes  
a n d  o xa zo lid in e th io n e  in  ra p e  seed, C. G. Youngs and L. R. 
W etter, J .  A m . O il  C hem . S o c ., 1967, 44 (10), 551.The thioglycosides in the rape seed meal were hydrolysed with myrosinase and the aglycones released, were extracted with methylene chloride. The 3-butenyl and 4-pentenyl isothiocyanates were determined by GLC. The 5-vinyl-2-oxazolidinethione was determined in an aliquot of the extract by UV absorption (limit for detection: for isothiocyanates, 0.1 mg/g. of meal; for oxazolidinethione, 0.3 mg/g. of meal). J. v. s.

5.10 P re p a ra tio n  a n d  com position  o f  a  to fu  lik e  p ro d u c t f r o m  g ro u n d  
n u t, M. A. K rishnaswamyandT . Shantha, J .  F d  S c i .  T echn o l., 
1967, 4 (1), 6.

6. Oils, Fats and W axes
6.1 S tu d ie s  on cashew  oils. I .  P re p a ra tio n  a n d  a n a ly s is , H. P. 

Kaufmann and J. Barve, F e tte  S e ife n  A n s tr  M i t te l , 1967, 
69 (6), 437.

The fatty acid composition of the cashew kernel oil, determined by GC was found to be: palmitic acid, 8.2 per cent; palmitoleic acid, 0.4 percent; stearic acid, 4.2 per cent; oleic acid,67.4per cent and linoleic acid, 19.8 per cent. The cashew nut shell liquid contains mainly mono- and dihydroxyalkylbenzenes and alkyl- phenolic acid. Owing to their large polarity differences, these components of the cashew nut shell liquid can be separated by partition between 80-90 per cent methanol and low boiling petrol ether. The silica gel column chromatography can be employed for the preparative separation of these components.
A. a .6.2 P ro - a n d  a n tio x id a n ts  in  th e  f i e ld  o f  fa t s .  X X I .  P heno lic  

com pounds o f  th e  veg eta b le  orig in , K a u f m a n n , H . P . a n d  W ahab El B aya , A. E., F e tte  S e ife n  A n s t r  M i t te l , 1967, 69 (4), 236. 
Quercetin, dihydroquercetin, robinetin, rhamnetin, morin,fisetin and rutin were investigated for their antioxidative effect in relation to their concentration in the methyl esters of linoleic acid and linseed oil, fatty acids as well as on soybean oil and antioxidants. The effect is dependent on the concentration. The inversion effect due to increase in concentration could not be observed under the experimental conditions. The relation between the antioxidative effect and the chemical constitution of flavonols is discussed.

A. A.6.3 E ffe c t  o f  ion ising  r a d ia tio n  on  fa t s .  V I I I .  F o rm a tio n  o f  w a ter  
in  oils a n d  f a t s  in d u ced  b y  ir ra d ia tio n , R. K o h n , F e tte  S e ife n  
A n s tr  M i t te l , 1967, 69 (5), 323.Irradiation of groundnut oil and lard with 7 -rays from a Co-60 source led, depending on the irradiated dose (104 to 108 rad), to formation of free water, which was measured by Karl-fischer- method. The formation of water in fats can be explained on the basis of currently accepted conceptions of radiolytic decomposition of esters, fatty acids, hydroperoxides and alcohols.

A. a .6.4 G as chrom a to grap h ic  in ve s tig a tio n  o f  th e  f a t s  o f  a n im a l orig in , H. J. L a n g n e r , F e tte  S e ife n  A n s tr  M it te l , 1967, 69 (6), 453. 
The Cu, C16 and Cis-fatty acid contents of a number of fats ofanimal origin were determined by GC. The GC separation was carried out in such a manner that even the polyunsaturated fatty acids could be completely separated.

K. M. D.6.5 C hanges in  la r d  d u r in g  p ro lo n g ed  co ld  storage, S. K l e in  
a n d  J. P o k o r n y , P r u m y s l  P o tr a v in , 1967, 18 (7), 332.Even when the unsuitable parts of the stored lard are removed oxidative rancidity of products begins to rise after 4-5 months of cold storage. As soon as the fat stability according to the Schaal test, falls below 9 days and the peroxide number exceeds 

2 mval/kg, there is danger that the fat, when taken out of storage will become rancid before it is consumed. Fat with a high acid number becomes rancid more easily.
K. M. D.

6.6 In ve s tig a tio n s  on  th e  c la ssifica tio n  a n d  e v a lu a tio n  o f  m a rg a 
rines keep ing  in  v iew  th e  req u irem en ts  o f  th e  fo o d  la w  (conclusion), R. R is t o w , D t  L eb en sm itt R d sch , 1967, 63 (4), 115.
Commercial margarines were classified into three groupsaccording to price. In two summers (1962 and 1965) and one winter (1964/65) a number of samples were analysed for polyunsaturated fatty acids, oil of marine animals, long chain fatty acids, hardening and tocopherol content.The efforts of the margarine industry to improve quality are clearly recognizable in the analytical picture. However im moderate claims made in advertisements may create unnecessary difficulties in effecting a further improvement in quality based on latest scientific knowledge and economic necessities.

K. M. D.
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6.7 T h e  com ponen t acids o f  C a r ic a  p a p a y a  (C aricaceae) seed o il, R. C. B a d a m i  a n d  C. D. D a u l a t a b a d , J .  S c i .  F d  A g r ic ., 1967, 

18 (8), 360.By the application of reversed—phase partition column chromatography, the oil from the seeds of C a ric a  p a p a y a  was found to contain the following acids: lauric, 0.4, myristic, 0.4, palmitic, 16.2, stearic, 5.0, arachidic, 0.9, behenic, 1.6, hexadecenoic, 0.8, oleic, 74.3 and linoleic, 0.4 per cent.
A. A.

6.8 L a c to n es  in  a u to x id ise d  veg eta b le  o ils, J. A. F i o r t i , V. 
K r a m p t  a n d  R. J. S i m s , J .  A m . O il  C hem . S o c ., 1967, 44 (9), 
534.Aliphatic saturated lactones have been found to be responsible for specific types of flavour in food materials. Both gamma and delta lactones were present in highly peroxidised cottonseed and soybean oils though they were absent in fresh oils. GLC, TLC, IR spectrophotometry and nuclear magnetic resonance spectrophotometry were employed during the experiments.

J. v . s.

6.9 M ix in g  effects in  d ea d -en d  h yd ro g en a tio n , J a i m e  W i s n i a k  

a n d  S a v a  S t e f a n o v ic , J .  A m . O il  C hem . S o c ., 1967, 44 (9), 545. 
Halphen test in many seed oils including that of G ossip ium

h irsu tu m  is associated with the presence of biologically active cyclopropene acids, malvalic and sterculic. The methods in vogue for estimating them generally consist in dissolving the sample in 3 parts of glacial acetic acid and one part benzene, and then titrating at 55°C with 0.1 N hydrobromic acid in glacial acetic acid with crystal violet as indicator. A new titrating procedure which employs a solution of hydrobromic acid in toluene is now being developed.
J. v .  s.6.10 F a t ty  a c id  com position  o f  f a t s  e x tr a c te d  f r o m  m ea t a n d  

cheese p i z z a ,  Lois T. K i l g o r e , J .  A m . O il  C hem . S o c ., 1967, 44 (10), 592.Fat and individual fatty acid composition of several types of pizza.
6.11 P re se n t p ro d u c tio n  o f  som e o f  th e  im p o r ta n t essen tia l oils 

in  In d ia . I I .  O. P. V i r m a n i , B. C. G u l a t i  a n d  S. C. D u t t a , 

P er f. essent. O i l  R e c ., 1967, 58 (10), 700.
Data on area, production and composition of oil of E u c a ly p tu s  

citr io do ra , oil of geranium, oil of lavender and oil of rosemary. 13 references.
J. v .  s.

6.12 E ffe c t o f  tran s  es terifica tio n  o f  la r d  on s ta b il ity , a n tio x id a n t-  
syn erg is t efficiency, a n d  ra n c id ity  d eve lo p m en t, S. Z a l e w s k i  

a n d  A. M. G a d d e s , J .  A m . O i l  C hem . S o c ., 1967, 44 (10), 576. 
Effect of glyceride rearrangement of lard did not affect its resistance to oxidation or alter the efficiency of synergists and antioxidants. Changes in stability were due to the decomposition of tocopherol and the formation of reducing substances. The position of unsaturated fatty acids in the glyceride may influence the free volatile carbonyl compounds present in antioxidised lard and in rancidity development. Interesterification under vacuum produced an odourless and colourless randomised lard with natural stability in the range of the parent lard.

A. A.

7. Starch, Sugar and Confectionery
7.1 D eve lo p m en t o f  edib le a m ylaceous coa tings f o r  fo o d s , Louis 

J o k a y , G l e n  E. N e l s o n  a n d  E u g e n e  L. P o w e l l , F d  T echn o l. 
C h a m p a ig n , 1967, 21 (8), 1064.The high amylose (70 per cent) starch commercially available can be used as coating materials to foods. The various benefits of using it have been discussed.

J. V. 8.

7.2 D is tr ib u tio n  o f  s ta rch  d a m a ged  b y  roller  m illin g  a n d  b y  a ir  
classifica tion , Y. A u d id i e r  J . F. d e  l a  G u e r i v ie r e , Y. S e in c e  

a n d  K .  B e n o u a l id , In d s  a lim e n t agricol., 1967, 84 (3), 351.
Flours produced by roller milling from wheats harvested two years in succession were investigated here. The level of starch damage varied with type of processing and increased as the processing steps increased in number and severity. Starch damage levels from different mill streams increased in conjunction with minerals, protein, alpha-amylase and protease contents. Within a same stream flour, a small particle size was accompanied by higher levels of damaged and total starch by lower contents in minerals and protein, as well as by a gradual individualization of proteins. Air classification of roll milling streams group shifted the protein particles unbound by the grinding action, and gathered the lightest starch and protein particles in the line fractions. Hence resulted a change in total starch distribution. The level of damaged starch increased from coarse fractions to medium fractions, to fine fractions.

K. M . D.

7.3 T h e rm o g ra v im e tr ic  b eh av io ur  o f  s tarches, B e n j a m i n  C a r r o l l  

a n d  J o h n  W. L i s k o w it z , J .  agric. F d  C h e m ., 1967, 15 (4), 701. 
Thermogravimetric analyses have been performed with aprecision of about ± 0.2 per cent on granular starches, starch fractions, modified starches and mechanical starch mixtures.

b . s. n .

7.4 C a ra m e ls  a n d  ca ra m eliza tio n . I .  T h e  n a tu r e  o f  ca ram elan , 
S h o z a b u r o  K i t a o k a  a n d  K i r o k u  S u z u k i , A g r ic .  biol. C hem . 
J a p a n , 1967, 31 (6), 753.
Caramelan is not a single chemical compound, but is a mixture of about 20 compounds as evidenced by paper, thin layer and column chromatographic studies. The more important among the identified compounds are: glucose, fructose, 1 , 6-anhydro- 

f i -glucose (levoglucosan), sucrose, three gluco-disaccharides, isomaltose, kojibiose and nigerose.
B. S. N .

9. Meat, Poultry and Fish
9.1 T en d erisa tio n  o f  m ea t, B. S. B h a t i a  a n d  K. R. G o p a l a  R a o , 

In d ia n  F d  P a cker , 1967, 21 (4), 13.
Review. 58 references.

9.2 E ffe c ts  o f  a n im a l age on ju c iness  a n d  tenderness o f  beef, G e n e 

v ie v e  P. Ho a n d  S. J. R i t c h e y , F d  T echno l. C h a m p a ig n , 1967, 21 (9), 1278.
Panel scores for juiciness and 6 components of tenderness were measured in 2 muscles longissim us d orci and biceps fe m o r is  from 3 carcass groups—veal, baby beef, and mature beef of 8 animals each. The panel scores, were related to the age of the animal, at 2 internal temperatures, 61 °C and 80°C and were related to each other by statistical analysis. The age of these animals had no definitive effect on the panel scores at 61 °C and little total effect on eating quality.

A. A.

9.3 S ta b i l i t y  o f  th ia m in e  a n d  r ib o fla v in  d u r in g  fr e e z e  d ry in g  o f  
m ea t, O . S v a b e n s k y , J . P i c k o v a  a n d  M .  M a r t in o v s k a , P r u m y s l  
P o tr a v in , 1967, 18 (7), 378.
There is no loss of vitamins B, and B2 during freeze drying. If a low residual moisture content in freeze-dried meat is assumed, then practically 100 per cent retention of the vitamins can be guaranteed. Even high temperature does not affect the vitamin content, when the moisture content of the meat is low. Increase of humidity causes greater loss of thiamine in raw meat, but the effect on riboflavin is not so marked. Presence of oxygen has no effect on the retention of both the vitamins, To obtain maximum
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nutritive value in freeze-dried meat the moisture content of the meat must be brought below 2 per cent and the relative humidity during storage should be less than IS per cent.

K. M. D.9.4 R e la tiv e  va lu e  o f  va r io u s  p ig  breeds f o r  m e a t in d u s try , J. L at 
a n d  C e r n o s e k  A., P ru m y s l P o tra v in , 1967, 18 (7), 329.The authors compare several breeds of pigs taking as a criterion their value to meat industry. The comparison covers the following breeds: L a n d ra ce , L a r g e  w h ite , C o rn w a ll, and their cross breeds. The L a n d ra ce  pig has the highest proportion of high-grade sorts of meat.

A. A.

9.5 B a c te r io lo g y  o f  p re p a c k e d  p o r k  w ith  reference to  g as  com position  
u iith in  p a c k , G. A. G a r d n e r , A. W. C a r s o n  a n d  J. P a t t o n , 

y .  app l. B a d . ,  1967, 30 (2), 321.
Bacteriological changes in pork stored at 16 and 2° under gas permeable and gas impermeable films and aerobic conditions were studied. The concentrations of C08, N2 and Oa in the atmosphere inside the packs were also studied. The bacteria isolated from prepacked pork were: P seudom onas— A ch ro m o b a c te r  spp. ¡ K u r th ia  spp., M ic ro b a c te r iu m  th erm osph a ctum , E n terob ac ter—• 

H a fn ia  spp. and lactobacilli.
A. A.

9.6 B a c te r io lo g y  o f  r a p id  cu red  h a m , C. D. B a r b e  a n d  R. L. 
H e n r ic k s o n , I 'd  T echn o l. C h a m p a ig n , 1967, 21 (9), 1267.
The bacterial populations studied reveal no significant bacteriological problems in the new concept of complete processing prior to chilling. The qualitative aspects of the rapid cured ready- to-eat ham appear to be quite comparable to the conventionally processed product. However, in view of the reduced incidence of various enterococci from the finished product, it would appear that the pre-chill processed ham would be more stable. The rapid cured ready-to-eat ham appears to present advantages over the conventional method of ham curing.

A. A.9.7 T h e  in fluence o f  p re -c h il l  p rocessing  techniques on bacon, R. W. M a n d ig o  a n d  R. L. H e n r ic k s o n , F d  T echn o l. C h a m p a ig n , 
1967, 21 (9), 1262.

9.8 A  s tu d y  o f  em u ls ify in g  ca p a c ity  o f  s a lt  soluble p ro te in s  o f  
p o u ltr y  m ea t. I .  L ig h t  a n d  d a r k  tissues o f  T u r k e y s , hens a n d  
bro ilers a n d  d a r k  m ea t tissues o f  ducks , J. P. H u d s p e t h  a n dK. N. May, F d  T echn o l. C h a m p a ig n , 1967, 21 (8), 1141.
Values obtained for moisture (70.6-78.2 per cent) ether extrac-tables (1.85-9.85 per cent) and total protein (17.5-24.2 per cent) were within previously reported ranges. Total protein and salt soluble protein were found in significantly greater amounts in light than in dark tissues of the same type poultry. This indicates that light meat would have a greater amount of emulsifying potential, than dark meat. However, in most cases, the emulsifying capacity of soluble protein, expressed as millilitre of oil emulsified by 100 mg. of soluble protein was significantly higher for dark than for light tissues.

A. a .

9.9 Sou rces  o f  v a r ia b il ity  in  T u r k e y  tenderness, S . S c h o l t y s s e k , 

a n d  A. A. K l o s e , P o u lt . S c i . , 1967, 46 (4), 936.
V.lU T h e  s ta b il ity  o f  souffles sub jected  to  f r o z e n  storage, S. L. 

C i m i n o , L. F. E l l i o t  a n d  H. H. P a l m e r , F d  T echn o l. 
C h a m p a ig n , 1967, 21 (8), 1149.
By increasing the flour level and judicious selection of frozen storage temperature (—18 to—23 °C) baked sweetened whole egg souffles could be stored for 6 months’ with less than 10 per cent loss in height. Height retention was also improved slightly by adding methylcellulose but was practically unaffected by varying either the yolk or the salt concentrations. Stability (height

retention) of baked unsweetened plain or cheese whole egg souffle was also favourably affected by increasing the flour concentration and by adding methyl cellulose, but the loss in height was generally greater than in the sweetened whole egg souffles.
A . A.

9.11 C u rre n t p rob lem s in  f i s h  research. I .  B a c te r ia l spoilage a n d  
i ts  con tro l, H. L. A. Tarr, F ish in g  N e w s  In te r n a t ., 1967, 6 (8), 52.
Review.

9.12 P rese rva tio n  o f  f i s h  w ith  te tra cyc lin e  a n tib io tic s, M. N. 
M oorjani, In d ia n  F d  P a cker , 1967, 21 (4), 5.Review. 23 references.

9.13 A p p lic a b i lity  o f  lum inescence a n a ly s is  f o r  es tab lish ing  rigor  
m o rtis  in  fis h , H. W i t t f o g e l , D t. L eb en sm itt R d s c h ., 1967, 
134 (1), 1.
Filtered ultra-violet light from a quartz lamp produces a characteristic bluish white luminescence in whole fish and in fish fillets, attributed mainly to presence of lactic acid which was found when the fish is in rigor m o rtis and for a short time thereafter. Non- uniform fluorescence is an indication of incorrect freezing procedure on board the fishing vessel, or double freezing (after repacking on land), or freezing on land of a catch taken close in shore. The site and distribution of the fat depot in fatty fish are indicated by a known-yellow fluorescence which becomes more intense as time passes, and may indicate rancidity when very strong.

K. M . D.

9.14 E v a lu a tio n  o f  m etho ds f o r  d e te rm in in g  th e  b ac ter ia l p o p u la tio n  
o f  f r e s h  f i l le ts , R e m e d io s  S i l v e r r io  a n d  R. E. L e v i n , J .  M i l k  F d  
T ech n o l., 1967, 30 (8), 242.
Influence of various media, diluents and incubation temperatures on the total bacterial counts from fish. The results demonstrate the extreme variability and relative toughness of young Turkeys chilled for short periods, the interchangeability of Warner —Bratzler and Allo-Kramer shear methods, and the essential requirement for large numbers of birds per treatment group in order to increase the precision of objective tenderness measurement.

K . A. R.

9.15 E ffe c t o f  charcoa l bro iling  on th e  sensory ch a ra cter istic s  o f  
h am b urger  a n d  ch icken  breasts, P .  K .  L e w i s , J r . ,  T .  L .  G o o d w i n  
a n d  K. L. Moss, F d  T echnol. C h a m p a ig n , 1967, 21 (8), 1133. 
Hamburger or chicken breast cooked with charcoal from hardwood showed superior organoleptic qualities over either lignite charcoal grilling, gas grilling or oven roasting. J. v. s.

9.16 G a s chrom a to grap h ic  a n d  m ass sp ec tra l ana lyses  o f  cooked  
ch icken  m ea t vo la tiles , M. N o n a k a , D. .R. B l a c k  a n d  E. L. 
P i p p e n , J .  agric . F d  C h em ., 1967, 15 (4), 713.
Sulfer compounds, aldehydes, ketones, aromatic compounds, furans, esters, hydrocarbons, alcohols and terpenes were among the 62 identified compounds from about 227 obtained from fractionation and mass spectrometry of odorous fraction isolated from boiling chicken meat.

B. s . N.
9.17 O n  th e  n a tu r a l co n ten t o f  [3-carotene in  fr e s h , d r ied  a n d  

f r o z e n  d u c k  egg y o lk , E. B e n k , R. D i e t l  a n d  L. B r ix i u s , D t.  
L e b e n sm itt R d sc h ., 1967, 63, (4), 110.
The [3-carotene content in 24 samples of fresh duck egg yolk, expressed as percentage of total carotenoids, varied between 1.3 and 20.6. Drying and freezing caused hardly any change in these values. In contrast, the content of [3-carotene in hen egg yolk varies between 0,8 and 4.6 per cent of total carotenoids. The
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other principal carotenoids in duck egg yolk are xanthophyll and zeaxanthine which occur also in hen egg yolk.

K . M . D.9.18 U ltra  f a s t  f r e e z in g  o f  cooked  egg w h ite , N i l s  B e n g t s s o n , 

F d  T echnol. C h a m p a ig n , 1967, 21 (9), 1259.Marked advantage was observed for ultra fast freezing with liquid nitrogen or cold nitrogen gas and the quality was comparable to unfrozen material. Acceptable quality was achieved by circulating gas around—80°C. While freezing in a blast freezer at—35°C gave an unacceptable product. Dip freezing in liquid freon 12, with a boiling temperature of—30°C gave comparable quality and freezing rate to nitrogen gas freezing at —150°C.;. v. s.9.19 T h e  n a tu re  o f  h ea t dam age in  a n ch o vy  m eals, C . S i l v a  a n d  E. C o n t r e r a s , F ish in g  N e w s  In te r n a t ., 1967, 6 (8), 44.Six hours of drying defatted anchovy meals resulted in lowering of in  v i tr o  digestibility by 10.3—17.7 per cent. A group of pepsin hydrolysates present in the meals precipitated at pH4.5, which was less in heated samples. Two groups of proteins with molecular weight of 100,000 and 1,600—3,600 were present on fractionation of the hydrolysate by sephadex G-100. Heat decreased the amounts of both these fractions, although the proportion of high molecular weight substances relative to the lower molecular weight fractions decreased.
B. s. N .9.20 T h e  f i s h  p ro te in  concen tra te  s to ry . 4. W o rld  e ffo rts  tow ards  

F P C , G. M. K n o b l f F d  T echno l. C h a m p a ig n , 1967, 21 (8), 1108.Review. 28 references.
9.21 T h e  fis h  p ro te in  concentra tes s to ry . 5. T h e  B u r e a u  o f  C om m er

c ia l F isheries P ro gra m m e, D o n a l d  G. S n y d e r , F d  T echnol. 
C h a m p a ig n , 1967, 21 (9), 1234.Review. 9 references.

9.22 E ffe c t o f  o p tica l system s a n d  sam p le  p re p a ra tio n  on th e  visib le  
reflection  spectra  o f  p o r k  m uscles, R. J. E l l i o t t , ^ .  S e t .  F d  A g r ic .,  1967, 18 (8), 332.Of the three optical systems used to measure light reflectance from muscle, the best resolution of the spectra was achieved with integration spheres. The influence on the reflection spectra of • the following factors was investigated: muscle surface, transparent film, depth of sample, longitudinal and transverse sections of muscle fibres, and the effect of fat. The spectra of samples within the longissim us d orsi muscle was affected by pH, but not by vertebral location. A thin sample covered with a glass cover slip and with a white rear reflector produced the maximum resolution of muscle pigments.

A. A.9.23 D is tr ib u tio n  o f  p ,  p ’- D D T  residues in  adipose a n d  m uscle  
tissues in  b ee f ca ttle , T h e r a n  S. R u m s e y , P a u l  A. P u t n a m , 

R u s s e l l  E. D a v is  a n d  C a l v i n  C o r l e y , J .  agric. F d  C hem ., 1967, 15 (5), 898.
Total dose of 300 mg. of p, p’-DDT/kg. of body weight over a 3- or 30-day period was given to two groups of animals consisting of 2 sheeps and 1 cow in each group. Total DDT residues (DDD, DDT and DDE) appeared on the average, to be evenly distributed throughout the extractable fat of beef cattle, based on samples of 13 different tissues. Differences were found in the total DDT residue content of extractable fat due to dose rate and time after treatment, and the relative amounts of DDD, DDT and DDE were different between depot, fat, muscle, blood and milk fat.

A. A.9.24 C hanges in  p ro te in  so lu b ility  a n d  a ssoc ia ted  p ro perties  d uring  
th e  r ipen ing  o f  H u n g a r ia n  d ry  sausages, VlLMA MlHALYl and  L. K o r m en d y , F d  T echn o l. C h a m p a ig n , 1967, 21 (10), 1398.

Myofibrillar and sarcoplasmic proteins decreased in solubility during the first phase of ripening, while NPN and Kl-insoluble proteins increased. Total N decreased. The extent of decline in protein solubility was more in the outer surface than in the inner. The increase in fat acidity suggested the presence of microorganisms with lypolytic activity.
J. v .  s.9.25 In c idence  o f  b reast b listers a n d  bruisings in  d ressed  p o u ltr y ,  

P . C . P a n d a , M .  A. H a l e e m  a n d  B. P a n d a , J .  F d  S c i .  T ech n o l., 1967, 4 (2), 76.
9.26 C hanges in  su lp h y d ry l a n d  d isu lfid e  co n ten t o f  ch icken  m uscle  

a n d  th e  e ffect o f  N -e th y lm a le im id e , T h o m a s  H. G a w r o n s k i , 

J o h n  V. S p e n c e r  a n d  M e r t o n  H. P u b o l s , J .  agric . F d  C h e m ., 1967, 15 (5), 781.
In the pectoralis major muscle of chicken, ratio of sulphydryl to disulfide rapidly decreased post-mortem and reached a minimum in 2 hours. Shear values of excised muscles treated with N-ethylmaleimide which reacts with sulphydryls were determined. This reagent prevents complete tenderisation.

9.27 F ish  flo u r  as a  p ro te in  source in  c a lf  m ilk , J. T. H u b e r  a n d  

L .  M. S l a d e , J .  D a ir y  S c i . , 1967, 50 (8 ) , 1296.
Average daily gains and feed efficiencies were not significantly depressed when fish flour was furnished upto 40 per cent of the dietary protein. However at 60 to 67 per cent, marked decreases were observed; and at 100 per cent death occurred. A linear increase in gains was noted as fat content of replacers increased from 10 to 20 per cent (on a dry basis). Digestibility of crude protein in fish flour averaged about 80 per cent compared to 90 per cent for skim milk protein. Digestibility of dry matter, crude protein, ether extract, and ash decreased as amount of fish flour in milk replaces increased.

K . A. r .9.28 C u rre n t p roblem s in  fis h  research. 2. F re e z in g , H. L. A. 
T a r r , F ish in g  N e w s  In te r n a t ., 1967, 6  (9), 32.General.

9.29 E ffe c ts  o f  processing, s torage a n d  in co rpo ra tion  o f  a n t io x i
d a n ts  on ca n ned  m ackere l a n d  ra v a s , S. S. Pawar and N. G. 
M agar, J .  F d  S c i .  T echn o l., 1967, 4 (1), 8.

9.30 D en a tu ra tio n  o f  p ro te in s  d u r in g  f r o z e n  s torage o f  p o m p h re ts , 
m a ckere l a n d  sardines, S. S. P a w a r  a n d  N. G. M a g a r , J .  F d  
S c i. T echno l., 1967, 4 (2), 75.
Results were interpreted to implicate sulphydryl groups in the pre- and post-rigor reactions which are important in the tenderisation of muscle.

J .  v .  s .9.31 T h e  re la tion  betw een  th e  toughness o f  cod  s to red  a t —7°C a n d  
— 14 °C , its  m uscle p ro te in  so lu b ility  a n d  m uscle  p H ,  W. P. C o w i e , 

a n d  W. T. L i t t l e , J .  F d  T ech n o l., 1967, 2 (3), 217.
The decrease in protein extractability and the increase in toughness of fillets stored at —7°C proceeded at a faster rate than in fillets stored at -—14°C for 34 weeks. At these temperatures measuring both protein extractability and muscle pH, the texture of the cod fillets can be assessed.

K. A. r .

9.32 T h e  e ffe c t o f  in i t ia l  fr e e z in g  tem p era tu re  on th e  b eh a v io u r  
o f  cod  m uscle p ro te in s  d urin g  subsequent s to ra ge: a  h isto lo g ica l 
s tu d y  o f  hom ogenates, L .  M a l c o l m  L o v e , B u l l . J .  S o c . sci. F ish ., 1967, 33 (8), 746.
Homogenates of frozen and thawed cod muscle obtained by cell fragility method varied in their microscopic appearance according to freezing temperature. Cod muscle frozen in liquid air, thawed and homogenised showed many myofibrils to be laterally united; on cooking the material was tougher than that
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frozen at—3”C. Freezing at—3“C and storing at—1.6°C madethe homogenates misty in appearance, and protein had been depleted considerably.

j .  v .  s.9.33 E ffe c ts  o f  d ry in g , sa ltin g  a n d  h igh  tem pera tu res  on th e  n u tr i
t iv e  v a lu e  o f  d r ie d  cod, A. A itken, A. C. Jason, J. Olley and

. P. R. Payne, F ish in g  N e w s  In te r n a t ., 1967, 6 (9), 42.
Cod (G a d u s  c a lla n a s) dried by the accelerated mechanical drying of Torry/Yarrow method was found to have its nutritive value unaffected by the high temperature involved or the application of salt curing and freeze drying techniques.

B. s. N .

9.34 T h e  n a tu re  o f  h e a t d am a ge in  a n c h o v y  m ea ls b y  f a t  o x id a 
tion , H einz-Werner Geisler and C. Contreras, F ish in g  N e w s  
In te r n a t ., 1967, 6 (9), 38.
The digestibility of anchovy meal decreases significantly during first 15 days, when peroxide value remains at the maximum. Digestibility of the meal decreases in proportion to added fat. Percentage of total lysine after five months ageing, did not reveal any change, although the percentage of lysine diminished during the period depending on the amount of added fat. The non-digestible fraction with pepsin contained a large proportion of total lysine, 50 per cent of which was in the ‘available’ form.

B. s. N.

9.35 C hanges o f  th e  m uscle p ig m e n t in  tu n a  on cooking , Chiaki 
K oizumi and F umio M atsuura, B u l l .  J .  S o c . sci. F ish ., 1967, 33 (7), 651.
On reduction with sodium hydrosulfite, the cooked tuna meat became intensely pink giving the absorption spectrum fairly characteristic of ferrohemochrome. After adding some nicotinamide the spectrum typical of ferrohemochrome was obtained indicating the additional formation of this pigment. The results showed that the pink colour in cooked tuna meat may be due to a mixture of metmyochromogen and hemochrome, coordinating denatured myoglobin and nitrogenous base naturally present in the meat.

j .  v .  s.

10. Milk and Dairy Products
10.1 C u rre n t technolog ica l p ro b lem s o f  m ilk  p o w d er  m a n u fa c tu re , P. L emaitre, In d s  a lim e n t, a grie ., 1967, 84 (4), 513.

Since 1958, the use of milk powders has diversified and drying technique has changed fast. Product cost has been reduced because of the bigger size of plants and the improvement of equipment. Various qualities are required from powders and plants often specialised along their market work at request. Finally, the author examines falling-film evaporators, then studies evolution of spinning and nozzle atomizers of drying chambers, coolers and instantizers.
K. M . D.10.2 F erm en ted  m ilk s , A .  C a m u s , In d s  a lim en t, a grie ., 1967, 84 (4), 505.

Processing of yoghurt in semi-continuous processes is frequently used.
10.3 E ffe c t o f  tr y p s in  on m ilk  in  re la tio n  to  its  p ro teose-p ep to n e  

fr a c tio n , V. K. J oshi, N . C. G anguli and V. R. Bhalerao, 
In d ia n  J .  D a ir y  S c i . , 1967, 20 (1), 41.
A 4-5 fold increase in proteose-peptone content of milk was observed when milk with trypsin was selectively digested. Acid as well as micellar caseins treated with trypsin give proteose- peptone and later on to non-protein components. Proteose- peptone species isolated from trypsin treated milk had additional components with different electrophoretic mobilities and lower

sialic acid concentration as compared to native proteose-peptone which exists in milk.
b . s. N.

10.4 E ffe c t  o f  h e a t- tre a tm e n t o f  b u ffa lo  a n d  cow  m ilk  in  th e  
m a n u fa c tu re  o f  y o g h u r t , M. K. K. Iyengar, V. K. N. N ambu- 
dripad and A. T. D udani, In d ia n  J .  D a ir y  S c i . , 1967, 20 (1), 8 . 
Buffalo and cow milk heated to 80° or 85°C for 30 minuteswas found to yield yoghurt with uniformly firm texture when treated with a mixed culture of S t .  th erm op h ilu s  a n d  L .  B u lg a ricu s. Cow milk, however on fermentation possessed a better flavour than buffalo milk.

B. s. N.
10.5 In c id en ce  a n d  sign ificance o f  th erm od u ric  b acteria  in  fa r m  

m ilk  supplies, S. B. T homas, R. G. D ruce, G. J. Peters andD. G. G riffiths, J .  a pp l. B a d . ,  1967, 30 (2), 265.Review. 182 references.
10.6 P olarog ra p h ic  d e te rm in a tio n  o f  d ia c e ty l in  b u tte r -m ilk , 

W illiam  P. F erren, N orman S hane and R obert 
Schweigerath, F d  T echno l. C h a m p a ig n , 1967, 21 (9), 101. 
Mixtures of butter milk and 0.2 N  ammonium chloride (1:1)yielded a polarographic half wave at 0.76 volts vs saturated calomel electrode. Changes in diffusion current were related to diacetyl content of butter milk samples in the parts per million range.

A. A.

10.7 B u t te r ,  A .  Camus, In d s . a lim e n t, agric ., 1967, 84 (4), 525.
10.8 N e w  b u tte r -m a k in g  technology f o r  th e  K M  7000 con tinuous  

line , M. Vedlich and I. Benesova, P ru m y s l P o tra v in , 1967, 18 
(7), 334.
The authors recommend a new technology for the KM 1000 butter making lines incorporating continuous churns. The described technology contributes to better quality of the product and improves its keeping properties. Experiments with maintaining the same temperature during physical and biological ripening gave excellent results and the method-owing to its simplicity has been already introduced as a part of standard technology. To improve the consistency of butter in winter period and reduce the fat content in butter milk the authors have elaborated a modified technology based on physical ripening at low temperature viz. 4°C. This being the only difference between the two modifications.

A. A.

10.9 A  th in -la y e r  chrom a to grap h ic  m e th o d  f o r  d etection  o f  a d u lte ra 
tio n  o f  g hee  w ith  veg eta b le  f a t s ,  M. K. Ramamurthy, K. M. 
N arayanan, V. R. Bhalerao and N oshir N. D astur, In d ia n  
J .  D a ir y  S c i . , 1967, 20 (1), 11.
The method based on separation of cholesterol and phytosterols of vegetable fats in milk fat by TLC consists of applying un- saponifiable matter of fats on glass slides previously coated with calcium carbonate and starch and dipped in 10 per cent solution of liquid paraffin in petroleum ether and effecting their separation by using a solvent mixture containing methanol-acetic acid-water (20:5:1). On drying and developing by spraying 10 per cent phosphomolybdic acid in methanol, the chromatogram showed cholesterol to have a higher migration rate than phytosterols. Ghee with 10-13 per cent vegetable fat showed both spots, and adulteration could be easily detected when coconut oil was present at 25 per cent level in milk fat.

B. S. N .
10.10 S ta r te r  cu ltu res  f o r  ch edd ar cheese, E. R. VedamuthU 

and G. W. Reinbold, J .  M i l k  F d  T ech n o l., 1967, 30(8), 247. Review. 38 references.
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10.11 D is tr ib u tio n  o f  lip id s  in  va r io u s  fr a c tio n s  o f  cow ’s  m ilk ,  J. Cehbulis, J .  agric. F d  C h em ., 1967, 15 (5), 784.

Free and ‘bound’ lipids were studied in different fractions of milk. Neutral lipids were found in free (petroleum ether fraction) and bound (chloroform-methanol, 2 to 1, v/v) fractions. Phospholipids were found only in ‘bound’ fraction. The composition of glycerides was determined by TLC. The di- and monoglyceride content of bound neutral lipid fraction was higher than that of free neutral lipid fraction. J. v. s.
10.12 P a steu r isa tio n  tr e a tm e n t a n d  consum er a ccep ta b ility  o f  m ilk , D. D. D eane, J. A. Chelesvis a n d  W. R. T homas, J .  D a ir y  

S c i . , 1967, 50 (8), 1216.
The consumers preferred the flavour of the milk pasteurised at 78.9°C for 17 sec. as compared to milk pasteurised at 72.2, 75.6, 82.2 or 85.6°C for 17 sec. The intensity of the cooked flavour in milk stored at 1.7-4.4°C decreased within a few days after processing.

10.13 A v o id in g  com m on defects  in  ch edd ar cheese, G eorge W. 
Reinbold and E. R. Vedamuthu, J .  M i l k  F d  T ech n o l., 1967, 
30 (10), 321.Descriptive paper.

10.14 S ta b i l i ty  o f  a  long ch a in  p o lyp h o sp h a te  in  aqueous cheese 
ex tra c ts , L. G. Scharpf Jr. a n d  T. P. K ichline, J .  agric. F d  
C h em ., 1967, 15 (5), 787.
The concentration and distribution of phosphate species as P20 6 remained unchanged in extracts stored at 3-7°C for 4 weeks. During four weeks of storage at 20°C, long chain species decreased from 89 to 64 per cent while orthophosphate species increased from 4 to 27 per cent. Two predominent genera of microorganisms were isolated from cheese extract, and natural alkaline phosphatase activity of extracts was high.

A. A.
11. Coffee, Tea and Cocoa
11.1 D ete rm in a tio n  o f  loss on  d ry in g  roa sted  g ro u n d  coffees, 

E leanor E. M cCarron, J .  A ss . o ff. a n a l. C h e m ., 1967, 50 (4), 835.Concordent results were achieved with air oven (105°C) and vacuum oven (at 100°C) methods for fine grinds of coffee after 
6 hours of drying. For coarser grinds air oven method showed less loss than vacuum oven procedure.

J .  v .  s .
11.2 S tu d ie s  w ith  coffee o il m ea l in  d ie ts  f o r  g ro w in g  chicks, L. B. 

Carew, Jr., H. Alvarez a n d  O. M. M arin R. P o u lt . S c i . , 1967, 46 (4), 930.
Feeding of diets containing solvent extracted coffee oil meal to chicks resulted in marked depression in growth rate, feed intake and increase in mortality. Toxicity was observed when diet contained 10 per cent or more meal, and at 2.5 per cent significantly reduced growth was observed. Autoclaving of raw coffee oil meal resulted in small but significant improvements in growth and approximately 50 per cent reductions in mortality. The toxicity and growth reductions are manifestations of different substances in the meal.

K. A. r .
11.3 P olysacch arid es  f r o m  in s ta n t coffee p o w d er , M. L. W olfrom 

and L. E. Anderson, J .  agric . F d  C h em ., 1967, 15 (4), 685.
Two polysaccharide residues have been isolated from a commercial soluble coffee powder. An arabinogalactan was precipitated from aqueous solution after removal of the mannan, by barium hydroxide precipitation. The mannan was isolated in a separate experiment by precipitation with fehling solution. The con

stituent sugars and physical properties of the material werd determined. The c f  arabinose content of the arabinogalactan was much lower than that previously found for the arabinogalactan of the green coffee bean.
A. A.

12. Food Additives
12.1 S u c c in y la te d  m on o g lycerides: E ffe c ts  in  co n ve n tio n a l a n d  

C M  bread, D. F. M e isn e r , K laus L er en z  a n d  J .  J o n a s , C erea l 
S c i . T o d a y , 1967, 12 (9), 400.
Succinylated monoglycerides (SMG), a new dough conditioner and bread softener, effectively strengthens dough structure; doughs containing SMG are more tolerant to processing variable and the bread has improved volume, grain texture, and over all quality. SMG retards the rate of crumb firming and thus produces bread with extended shelf-life. SMG achieves these functions without imparting to the dough or baked goods any undesirable flavours. This valuable quality of SMG is achieved by a carefully developed preparation method which avoids the formation of chemical by-products and that assures pleasing organoleptic properties.

A. A.

12.2 C o m b in ed  ex tra c tio n  a n d  p a p e r  ch ro m a to g ra p h y  o f  fo o d  
p re se rva tive s , J .  R ajama a n d  P. M akela , J .  C h ro m a to g ., 1967, 29 (2), 369.
Food preservatives—sorbic, benzoic, p-hydroxybenzoic acid and p-hydroxy benzoates—have been extracted from foods directly on to the chromatographic paper with ethyl ether. Paper chromatographic separation of the extracted compounds was effected on the same paper. Methyl, ethyl, and propyl p- hydroxybenzoates have been separated from each other during ether extraction and from the critical pair, the butyl and benzyl p- hydroxv benzoates on a paper impregnated with NaOH.

A. A.

12.3 M o d e rn  em ulsifiers: T h e  basis o f  im p ro ve d  fo r m  re te n tio n  
b y  ice-cream , K. G. L u d w ig  a n d  W. C. G a k e n h e im e r , F e tte  
S e ife n  A n s tr  M i t te l , 1967, 68 (4), 285.
The form stability or ‘dryness’ is responsible for the solid icecream which retains its form and does not drip or liquify before its final consumption. The form retention is primarily due to the agglomeration of the dispersed fat particles. The correct selection of the modern emulsifiers or additives leads to a controlled agglomeration.

K. M. D.
12.4 E ffe c t o f  a lp ha -to cop hero l on o x id a tiv e  s ta b il i ty  o f  edib le f a t s  

a n d  oils, Z ofia M arkuze, J .  N u t r .  D ie te t ., 1967, 4 (3), 175. 
Propyl gallate acted as a powerful antioxidant in lard andmargarine, whereas alpha-tocopherol exhibited very weak properties in this respect.

B. s . N.
12.5 S ta b i l iz a t io n  o f  w in e  w ith  3 - (5 -n itr o -2 - fu r y l) -a c r y lic  a c id , J. F arkas a n d  J. K ovac, P r u m y s l P o tr a v in , 1967, 18 (5) 267. 

The authors have developed a new method of stabilizing winewith higher sugar content by adding 5-nitro-furylacrylic acid. The acid acts as a substance inhibiting fermentation processes. Its biological oxidation is very rapid and its presence in the wine prevents further oxidation. It replaces to a certain degree, sulphur dioxide, has an outstanding bacteriostatic effect, is only slightly toxic and is easily expelled from the organism. Its efficient dose does not exceed 1/20—1/40 of doses typical for conventional chemicals used at present. The results of research work confirm that 5-nitrofuryl-acrylic acid can be recommended as a stabilizing agent.
A. A.
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1 2.6 S a l t  a s  p re se rv a tiv e  f o r  fo o d , T. M c L a c h l a n ,  J .  F d  T ech n o l., 1967, 2 (3), 249.Review. 10 References.
12.7 P re se rv a tiv e s : a  rev iew  o f  m etho ds o f  a n a ly s is , P ieter  L. 

S c h u ller  a n d  E dw ard  V e e n , J .  A ss. off. a n a l. C h em ., 1967, 50 (5), 1127.Review.
12.8 G a s ch rom a to grap h ic  d e te rm in a tio n  o f  B H A  a n d  B H T  in  

b re a k fa st cereals, D avid  M. T a k a h a sh i, J .  A s s . o ff. a na l. C h em ., 1967, 50 (4), 880.
The GC method for BHA and BHT in rice and corn ready to eat cereals was revised to include CSa elution of the antioxidants and GLC using a flame ionisation detector for determination.

A. A.
12.9 R a p id  d e te rm in a tio n  o f  sorbic a c id  in  orange ju ic e , K e r m it  M. F l o y d , J .  A ss . o ff. a n a l. C h em ., 1967, 50 (5), 1123.

Orange juice is screened for the presence of sorbic acid bymeasuring the UV absorbance of an alcoholic solution of the juice. The sorbic acid is isolated by solvent extraction, measured quantitatively by UV spectrophotometry and finally identified by paper chromatography.
A. A.

12.10 T h e  effectiveness o f  E D T A  as a  fis h  p re se rva tiv e , R obert  E. 
L e v in , J .  M i l k  &  F d  T ech n o l., 1967, 30 (9), 277.
A concentration of 0.005 per cent Na4 EDTA markedly inhibited the growth of P s. p u tre fa c ie n s , P s . f r a g i  and P s. fluorescens in half strength nutrient broth at pH 7.0. A ch ro m o b a c te r  lip o ly tic u m  was insensitive to EDTA. Dipping of haddock fillets in 1.0 per cent Nat EDTA for 1 min., and subsequent storage at 3°C, did not show any decrease in bacteria in comparison to control. The trimethylamine and volatile basic Ns formation was suppressed in EDTA dipped fillets. J. v. s.

12.11 l-ascorbic a n d  d -iso  ascorbic a c id s: q u a n tita tiv e  sep ara tio n  
a n d  assay , C ora  E. W eeks a n d  M ik e  J . D e n tsc h , J .  A s s . o ff. 
a n a l. C h e m ., 1967, 50 (4), 793.
The chromatography on silicic acid—impregnated glass fibre paper can separate l-ascorbic acid (vitamin) and d-isoascorbic acid (permitted food additive) in 25 min. They are extracted from chromatogram and assayed by a microfluorometric method. Concentrations of 1.8 Pg/20 pi can be separated and assayed.j. v. s.

13. Food A nalysis
13.1 D ete rm in a tio n  o f  a m m o n ia  in  a n im a l p ro d u c ts  a n d  ra w  

m a teria ls , B. H avelka , P r u m y s l P o tr a v in , 1967, 18 (5) 271.
The author describes the principles of the microdistillationmethod which has been developed for the determination of ammonia in animal food products and raw materials and recommends to include this method into the system of tests employed for checking the quality and freshness of food products and raw materials.

A. A.

13.2 A p p a r a tu s  f o r  exp er im en ta l m ic ro w a ve  processing , W. C. 
R o c k w ele , E. L o w e , C. C. H ux so ll  a n d  A. J. M o rgan  J r ., 
F d  T echnol. C h a m p a ig n , 1967, 21 (9), 1257.
An experimental apparatus was designed for use in conjunction with a conventional 25-KW, 915—megacycle microwave oven. The unit consists essentially of a product re-rotating inside a vacuum chamber. Food pieces are tumbled, with simultaneous exposure to microwave energy and sudden pressure reduction.

A. A.

13.3 D eve lo p m en ts  in  a d u lte ra tio n  o f  fo o d  a n d  i ts  d e te c tio n , 
W il l ia m  H o r w it z  a n d  H elen  L. R ey n o ld s , J .  A s s . o ff. 
a na l. C h e m ., 1967, 50 (5), 1024.Review.

13.4 T h e  d e te rm in a tio n  o f  th e  n itrog en  co n ten ts  o f  va r io u s  edible  
h yd ro g e n a te d  f a t s , A. C . R oberts a n d  D. J. M cW e e n y , J .  F d  
T e c h n o l, 1967, 2 (3), 233.
By the wet oxidation of the fat with acid-hydrogen peroxide and subsequent kjeldahl micro-distillation, nitrogen levels of 

100 /Ag/g in edible, refined and hydrogenated fats, can be detected. The Nessler method in conjunction with acid-hydrogen peroxide digestion is unsuitable.
K. A. R.13.5 A n a ly s is  o f  o il co n ten t o f  m a iz e  b y  w id e lin e  N M R ,  D. E. 

A lex a n d er , L. S il v el a , F. I. C o l l in s  and  R . C . R od g ers, 
J .  A m . O il  C hem . S o c ., 1967, 44 (10), 555.
Experiments to define feasibility, accuracy and precision of wide line NMR spectroscopy as a non-destructive analytical tool for the oil content of living seeds are described. Tests were made on corn samples containing 1 seed to 25 g. A new dimension, is thus, added to the breeding and genetics of oil crops by the application of this technique.

J. v .  s.

13.6 P ro g ra m m ed  tem p era tu re  g as  ch rom a to grap h ic  technique f o r  
detec tin g  trace a m o u n ts  o f  f a t t y  acids, J o h n  L. I verso n , J .  
A ss . o ff. a na l. C h e m ., 1967, 50 (5), 1118.
Illustrations are given of the application of this method to cocoa butter oil, palm kernel oil, butter oil, and cod liver oil. Column overloading and changing the programming rates during an analysis have been found necessary to detect fatty acids present in p.p.m.

j .  v .  s.

13.7 E stim a tio n  o f  crude fib r e  in  d eh u lled  soybeans, R. E. 
A n d er so n  a n d  K. E. Holt, J .  A m .  O il  C h em . S o c ., 1967, 44 (10), 582.
The sample mounted on a microscopic slide, is treated with trichloracetic acid, and placed in polarising projection microscope; the image is compared with a series of standard photomicrographs. The amount of husk present is measured quantitatively, and the estimation is made on crude fibre. The method takes 15 minutes for estimation on dehulled soybeans.

J. v .  s.

13.8 T h in  la ye r  chrom a to grap h ic  d e te rm in a tio n  o f  a n tio x id a n ts  
b y  th e  stab le  f r e e  ra d ica l, a ,  a -d ip h e n y l-  /3 -p ic r y lh y d r a z y t  
( D P P H ) , J. G la v in d  a n d  G. H o l m e r , J .  A m . O il  C h em . S o c .,  1967, 44 (9), 539.
The reaction between the stable free radical, DPPH and antioxidants can be used for the visualisation of antioxidants in TLC. Amounts of tocopherol down to 0.5 Pg can be detected.

j .  v .  s.13.9 F u r th e r  co llab o ra tive  s tu d y  on  m etho ds f o r  v a n ill in  a n d  e th y l  
v a n ill in  in  f la v o u r in g  m a te r ia l, J .  F it e l s o n , J .  A s s . o ff. a na l. 
C h e m ., 1967, 50 (4), 859.
Two UV absorption methods and a chromatographic method were studied collaboratively. All 3 methods gave reproducible results.

j .  v .  s.

13.10 D ete rm in a tio n  o f  s ta rch  a n d  soluble carbo hydra tes . I .  D e v e 
lo p m en t o f  m e th o d  f o r  g ra in s , s tock  fe e d s , cereal fo o d s , f r u i t s  
a n d  vegetables. I I .  C o lla b o ra tive  s tu d y  o f  s ta rch  d e te rm in a tio n  
in  cereal g ra in s  a n d  cereal p ro d u c ts , T h eo d o re  E. F r ie n d m a n n , 
N orm a n  F. W it t  a n d  B o n n ie  W . N e ig h b o r s , J .  A ss . o ff. 
a n a l. C h e m ., 1967, 50 (4), 944, 958.
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13.11 A  n ew  m e th o d  f o r  th e  d e te rm in a tio n  o f  h o t-w a te r  ex tra c t o f  

m a lt, A. M. Brown, J .  In s t .  B r e w ., 1967, 73 (S), 438.
Malt grist is continuously extracted in a soxhlet under specific reduced pressure at 65.5°C. This method, compared to the standard gave lower extract values but has the advantage of using smaller quantity of sample, quickness, lesser manipulation, etc.

J. v .  s.

13.12 F la m e  p h o to m etr ic  d e te rm in a tio n  o f  ca lc iu m  in  fo o d , using  
a  reversed  o xya ce ty len e  f la m e , a  r a d ia tio n  b u ffer  a n d  a n  a c id  
m ix tu re , J o a n n a  L e h m a n n  a n d  E l is a b e t h  G a t e s  Z o o k , 

J .  A ss . o ff. a na l. C h em ., 1967, SO (4), 814.
The interferences, from K, P Mg Fe, S and A1 over the concentration ranges usually found in relation to calcium in foods were controlled in the method. Recovery of calcium added to foods prior to ashing was 100^1.38 per cent.

J. V . s.

13.13 C o lla b o ra tive  s tu d y  o f  a  m e th o d  f o r  th e  d e te rm in a tio n  o f  
ca ffe ine in  n on -a lcoh olic  beverages, A r t h u r  R. J o h n s o n , J .  A ss . 
o ff. a n a l  C hem ., 1967, SO (4), 857.
A spectrochromatographic procedure. Recoveries were generally more than 90 per cent.

J . v . s.

13.14 D ete rm in a tio n  o f  n ico tine residues in  fo o d , R o b e r t  J. M a r t i n , 

J .  A ss . o ff. ana l. C h em ., 1967, SO (4), 939.
Nicotine in an aliquot of filtered strip solution was extracted with 0.05 N HC1, made alkaline and extracted with chloroform. The chloroform extract was then washed with petroleum ether, concentrated and analysed by GC.

J. v .  s.

14. Food Microbiology and Fermentation
14.1 F u n g a l p ro te in  f o r  fo o d  a n d  fe ed s . V . R ic e  as a  source o f  

ca rb o h yd ra te  f o r  th e  p ro d u c tio n  o f  f u n g a l  p ro te in , W illiam D. 
G r a v y  and M ohan D. Karve, E co n . B o t . , 1967, 21 (2), 110. 
By using brown rice as substrate and using D a c ty liu m  d en d r-

oides (1-108) it was possible to increase the total quantity of protein in rice by a factor of 2.29 and, using T rich o d erm a  sp. 
(1-1937), by a factor of 2.85. By this it is possible to double the protein supply from rice.

K. A. R.

14.2 S O ,  fo r m a tio n  in  fe rm e n tin g  g ra p e  m usts , G. W u r d ig  a n dH. A. S c h l o t t e r , Z .  L eb en sm itte l U nters. u . F orsch ., 1967,
134 (1), 7.
Only traces of S02 (analytical blank values) could be determined in freshly pressed, non-sulphated grape musts, even when the grapes had been treated with S-containing fungicides. Earlier findings reporting presence of S02 in musts have not been confirmed. SOa was always present in the wines obtained from these musts, because a part of the sulphate was reduced to sulphite during fermentation. In 1965, there was 16-117 mg. of bound SOa per litre, while in 1964 the value was as high as 125 mg/1. The content of SOa is not closely correlated with the quantity of sugar fermented or alcohol produced.

K. M . D.

14.3 E n z y m a tic  e s tim a tio n  o f  g lucose a n d  fr u c to se  in  w ine, M. K. 
M o h l e r  a n d  S. L o o s e r , Z .  L eb en sm itte l U n ters. u . F orsch ., 
1967, 134 (1), 18.
Estimation of glucose and fructose in wine, using the enzyme 

system hexokinase/glucose-6 -phosphatedehydrogenase/isomerase, is not interfered with even when the contents of ascorbic acid, glycerine, or saccharose each exceed 300 g/1. Authors have

shown that neither SO, (100 parts for 1 part of glucose + fructose) nor Fe and Cu ions (25 mg/1) nor sorbic acid (1400/1) affect the 
estimation.White wine has to be diluted to less than 300 mg. of glucose and fructose per litre before the estimation. The dyestuff in red wines does interfere in the estimation. Red wine (10 ml.) decoloured by passing through a mixture of 4 g. of acidified aluminium oxide and 0.1 g. active charcoal, and diluted to 25 ml. can be used directly for the test, even when it originally contained 750 mg. glucose 4-fructose per litre.Ratio of glucose to fructose was estimated in 80 different red white wines and was found to vary widely from 1:1 to 1 :10 .

K. M. D.

14.4 O n  th e  e s tim a tio n  o f  n o n -v o la tile  acids in  w in e , K. M o h l e r , O. M a y r h o f e r , R. P i k e s  a n d  S. L o o s e r , Z .  L eb en sm itte l  
U nters. u . F orsch ., 1967, 134 (1), 19.
A chromatographic separation on a silica-gel was undertaken to obtain values for 1-lactate, I-malate, citrate and pyruvate in wine, and to compare them with the values obtained by enzymatic estimation. Good agreement between the two methods was obtained only in the case of malate.Chemical analysis of lactic acid, methyl malic acid, and citrate were made difficult by various side reactions.

K. M. D.

14.5 A  n ew  m e th o d  f o r  es tim a tio n  o f  th e  m yc e lia l w e ig h t in  K o j i ,  
K e i  A r im a  a n d  T a k e s h i  U o z u m i , A g r ic . b iol. C hem . J a p a n ,  
1967, 31 (1), 119.
The content of glucosamine in the mycelia of A sp erg illu s  

o ry za e  Koji and rice was determined by colorimetry after hydrolysis of these materials with sulfuric acid and purification of glucosamine fraction with a Dowex 50 W column.
B. S. N .

14.6 T h e  s tu d y  o f  s tra in s  o f  C a n d id a  u til is  in  th e  course o f  co n ti
nuous cu lt iv a tio n  on e th a n o l w ith  specia l respect to  b io tin  requ ire
m en t, J. V e r n e r o v a , a n d  V .  S y h o r o v a , F o lia  m icro b io l. P r a h a ,  1967, 12 (2), 146.
It was found in a synthetic ethanol medium that a strain of 

C a n d id a  u til is  can permanently form a sufficient amount of growth factors. This fact is confirmed both by high yields of biomass and steady level of biotin in the yeast mass. Composition of proteins is the same as in yeasts grown on other carbon sources.
14.7 K e to  acids fo r m e d  b y  b a ker’s y e a s t, H eikki Suomalainen 

a n d  A. J. A. K ermen, J .  In s t .  B re w ., 1967, 73 (5), 477.
The keto acids formed in bakers’ yeast in anaerobic fermentation and aerobic growth were, pyruvic acid, a-ketoglutaric acid, p-hydroxyphenyl pyruvic acid and were found in abundance. Also found were: a-keto-/3-methyl valeric acid, a-keto-isovaleric acid, a-keto-isocaproic acid and f i -phenyl pyruvic acid and small amounts of a-ketobutyric acid, oxalacetic acid and -keto-’/ - methiol butyric acid.

j .  v . s.
14.8 H o p  substances a n d  y e a s t b eh av io ur , J. J. D ixon, J .  In s t .  

B r e w ., 1967, 73 (5), 489.
14.9 T h e  e ffect o f  suspended  solids on th e  fe rm e n ta tio n  o f  d is t il le r ’s 

m a lt w o r t, N. R. M e r i t t , J .  In s t .  B re w ., 1967, 73 (5), 484. 
Yeast growth was increased and the initial rate of fermentation was speeded up by the insoluble grain solids present in distiller’s malt wort. The increased yeast concentration was accompanied by higher glycerol content and the formation of higher alcohols, specially isobutanol and 2-methyl butanol also
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increased. Insoluble solids did not have any effect when yeast growth was limited by carbohydrate rather than amino nitrogen.

J .  v .  s .
14.10 T h e  va r ia tio n  o f  m a l t  w o r t so lu tion  fa c to r s  w ith  ex tra c t  

co ncen tra tion , A. M. B r o w n , J .  In s t .  B re w ., 1967, 73 (5), 436.A simple method for measuring the variation of solution factorsof malt wort with extract concentration is described. Direct measurements are made using worts prepared in a pilot mash tun. The rate of change of solution factor with excess gravity is found to be -0.488.
A. A.

14.11 S o m e  effects o f  m a lt k iln in g  on w o r t p ro perties , J. B a r r e t t , C. M. G r if f i t h s  a n d  B .  H. K ir s o p , J .  In s t .  B re w ., 1967, 73 (5), 445.During the curing of malt, the formation of colored materials is stimulated by temperature to a greater degree than in moisture removal. As colour developes, the total free amino acid content of the malt decreases and the activity of amylolytic and proteolytic enzymes is reduced. The influence of malt curing on the nitrogenous composition of wort is interpreted in terms of effects on the chemical composition of the malt and the enzymic events which occur during mashing.
A. A.

14.12 P heno lic  co n stitu en ts  o f  beer a n d  brew ing  m a ter ia ls . I I .  
T h e  role o f  p o lyp h en o ls  in  th e  fo r m a tio n  o f  n on -b io log ica l h a z e , J. W. G r a m s h a w , j f .  In s t .  B r e w ., 1967, 73 (5), 455.

15. Toxicology
15.1 T o x ic  fu n g i  w ith  specia l reference to  a fla to x in , J. M. B a r n e s , 

T ra p . S c i . , 1967, 9 (2), 64.The discovery of toxic action of aflatoxins on birds and mammals is briefly discussed with other fungal toxins poisonous to man and animals.
15.2 O ccurrence a n d  d e te rm in a tio n  o f  to x in  fo r m in g  m o u ld  fu n g i  

o f  th e  g ro u p  A sp erg illu s  f la v u s , F. S e n s e r , D t. L e b e n sm itt R d sc h ., 1967, 63 (5), 140.Varieties of the A .  f la v u s  group occur ubiquitously in the soil and two species A .  f la v u s  Link and A .  p a ra s iticu s  Speare are also found as facultative endoparasites in insects. The above mentioned two varieties were found in various types of bread, in rice, maize grits, fats, fruits and fruit products, sugar, marzipan, spices and various types of nuts.A key for the rapid identification of A .  f la v u s  Link, A .  f la v u s  var. co lum naris and A .  p a ra s iticu s Speare is provided which will enable even non mycologists to make the identification without error.
K. M. D.

15.3 Je ra to g en ic  response b y  ham sters, ra ts  a n d  m ice to  a fla to x in  
B t , J. A. D i p a o l o , J. E l i s  a n d  H. E r w i n , N a tu r e ,  B o n d ., 1967, 
215 (5101), 638.Aflatoxin was injected on day 8 and on day 13 of pregnancy at 2 mg/kg/day and 4 mg/kg/day to hamsters. Malformed live foetuses were found in all litters of the mothers killed on day 9 or on day 12. However, the malformation of the foetus was not observed when they were given 2 mg/kg and killed 1 or 3 days later, or when they were given 4 mg/kg of toxin after the completion of most of the organogenesis. In mice, treatment with 8 or 

12 mg/kg. on day 8 of gestation resulted in death and resorption of 90 per cent of the foetuses. No malformations were observed either in foetuses or in the placentae of treated mothers.
K. A. r .

15.4 C ry sta llin e  a fla to x in  M i  f r o m  u rin e  a n d  m ilk , M .  S. M a s r i , R. E. L u n d  i n , J. R. P a g e  a n d  V. C, G a r c ia , N a tu r e , L o n d .,  
1967, 215.(5102), 753.

Aflatoxin B, was ingested to cow and ewe and a method for getting crystalline aflatoxin M, from the cow’s milk and ewe’s urine is presented. The milk factor is found to be identical with urinary aflatoxin M2. The appearance of aflatoxin M, in urine and milk is related to its presence preformed in the concentrates of aflatoxin B, rather than its de novo  synthesis from B,.
K. A. R.

15.5 P ossib le reactions f o r  a fla to x in  d e to x ifica tio n , W illiam 
T racer and L eonard Stoloff, J .  agric . F d  C h e m ., 1967, 
15 (4), 679.The reactions of the four aflatoxins with a series of selected reagents were observed for possible usefulness in detoxification procedures. Loss of fluorescence and/or change of R, on TLC were the principal reaction indicators. Chick embryo and tissue culture bioassays were used to provide evidence of detoxification. The reactions appear to be primarily addition and oxidation involving the olefinic double bond of the terminal furan ring and oxidation involving the phenol formed on opening of the lactone ring; benzoyl peroxide; osmium tetroxide, and 1- / 12 react with all four aflatoxins. Detoxification, after contact with gaseous chlorine, chlorine oxide and nitrogen dioxide, and after treatment with 5 per cent NaCl solution, was confirmed by bioassay.

A. A.

15.6 N o te  on w a te r  based  a fla to x in  s ta n d a rd , Robert Peterson 
a n d  A. C iegler, J .  A s s . off. a na l. C h em ., 1961, 50 (5), 1201.

15.7 P re p a ra tio n  o f  a fla to x in s  a n d  d e te rm in a tio n  o f  th e ir  u ltr a v io le t  
a n d  fluo rescen t characteristics, J. A. Robertson, W. A. Pons Jr., 
and L. A. G oldblatt, J .  agric . F d  C h e m ., 1967, 15 (5), 798.
A .  f la v u s  was extracted with chloroform, and the crude mixturesof aflatoxins were precipitated with petroleum ether and partially purified by use of a silica gel clean up column. Highly pure aflatoxins B, and Gi were isolated by liquid partition column chromatography followed by recrystallisation of appropriate fractions from chloroform-petroleum ether and chloroform methanol. Aflatoxins B2 and Ga were obtained by hydrogenation of aflatoxins Bx and G2 respectively. UV spectra were determined for crystalline aflatoxins in methanol and in acetonitrile. The relative fluorescent intensity was determined for the four aflatoxins in methanol, 95 per cent ethanol, and chloroform. The order of relative fluorescent intensity was the same only for the two alcohols and even in these solvents the ratio differed.

A. A.

15.8 N o te  on rem o va l o f  p ig m e n ts  f r o m  ch lo ro fo rm  ex tra c ts  o f  
a fla to x in  cu ltures w ith  copper carbonates, H . G. W iseman, W. C. Jacobson and W. C. H armeyer, J .  A s s . o ff. a na l. C h e m ., 1967, 50 (4), 982.Basic green copper carbonate may serve as a useful reagent to remove yellow pigments which closely follow the aflatoxins in solvent partition schemes. It may also be useful in removing aflatoxin from the yellow pigments in toxicity studies of the pigments.

a . a .

15.9 M e th o d s  f o r  th e  q u a li ta t iv e  a n d  q u a n tita tiv e  d e te rm in a tio n  o f  
a fla to x in s , E. H. M a r t h , J .  M i l k  F d  T ech n o l., 1967, 33 (10), 
317.Review. 21 references.

15.10 B il ia r y  excre tio n  o f  a fla to x in  in  th e  r a t  a fte r  a  sing le dose, 
O. Bassir and F. Osiyemi, N a tu r e , L o n d ., 1967, 215 (5103), 
882.The existence of various pathways of aflatoxin Bx metabolism in the rat including that of demethylation is suggested. Excretion of a glucuronide in the urine and of a taurocholate conjugate in the bile is also of great importance in this process.

K. A, R,
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15.11 D eten tio n  a n d  id en tifica tio n  o f  S a lm o n e lla  fr o m  d r ie d  w hole  

egg, d r ie d  egg y o lk  a n d  d r ie d  egg w h ite :  R e p o r t  o f  a  co llab o ra tive  
s tu d y , P aul  L. P o elm a , J .  A ss. o ff. a n a l. C h e m ., 1967, 50 (4), 753.Method is described. It can detect and identify Salmonella from samples with a level of about 35 salmonella cells per 25 g. of sample. Recommended for official, first action.

J. V . S.
15.12 T h e  e ffe c t o f  copper on d is tilled  w a ter  q u a li ty  f o r  use in  m ilk  

a n d  w a te r  laboratories, G en e  W. R o n a ld  and  R . L. M o r r is , 
J .  M i l k  F d  T e c h n o l, 1967, 33 (10), 305.
Levels of Cu toxicity have been established in distilled water using the distilled water suitability test. It is shown that levels of Cu, toxic by the distilled water suitability test, are not toxic to the test organism, A ero b a c te r  aerogenes in sterile milk or to a normal bacterial flora of a raw milk sample.

a . a .
16. Infestation, P estic id es and F ungicides
16.1 S ta n d a r d isa tio n  o f  B a c illu s  thuring iensis  p ro d u c ts : H om o lo gy  

o f  th e  s ta n d a rd , H. D. B urges, N a tu r e ,  L o n d ., 1967, 215 (5101), 664.
16.2 R e v ie w  o f  th e  m etabolism  a n d  decom position  o f  D iq u a t a n d  

P a ra q u a t, H. H. F u n d er b u r k  J r ., a n d  G . A . B o za r th , J .  
agric . F d  C hem ., 1967, 15 (4), 563.Review. 46 references.

16.3 N e w  ex tra c tio n  sys tem  f o r  residue ana lyses, R. R. S ch h o rbu s  
a n d  W. F. P hillips, agric. F d  C h em ., 1967, 15 (4), 661.
A highly selective and sensitive pesticide detection technique based on the use of propylene carbonate as an efficient extractant for a wide group of pesticides has been described. Data on extraction of chlorine containing organics, organothiophosphates, urea derivatives and carbamates from soils, fruits, vegetables and animal products are presented. The propylene carbonate extracts following clean up were analysed by electron capture, thermionic, micro-coulometric gas chromatography and TLC.

B. S. N.

16.4 F u m ig a tio n  o f  b u cke t e leva tors  w ith  p ho sp h in e  gas to con tro l 
r ice  w eev il a n d  red  f lo u r  beetles, R o bert  R. C o g b u r n , J .  econ. 
E n t . , 1967, 60 (5), 1485.
Aluminium phosphide tablets (each weighing 3 g., and releasing 1 g. of PH3) were used for fumigation in elevators. Twelve elevators received 7 tablets and 12 others, 10 tablets. The test insects were kept in cages at top, middle and bottom of elevators. A fair degree of control was achieved by PH3 fumigation and 10 tablets gave better control than 7 tablets. Mortality was not complete throughout any individual elevator. Use of PHa in elevator systems is indicated by heavy mortality of insects present in stored material.

J. v . s.

16.5 C a rb o n a te  a n d  p h o sp h a te  resistance in  a d u lt g ra n a ry  w eevil, V. K um ar  and  F. O. M o r r iso n , J .  econ. E n t . , 1967, 60 (5), 1430.
S ito p h ilu s  g ra n a riu s (L.) developed resistance when selected under Baygon (O-isopropoxy phenyl methylcarbamate) and Fenthion pressure. Resistance to Baygon built up more rapidly than resistance to Fenthion. After 14 generations, it had reached7.5 times to Baygon and only 1.6 times to Fenthion. The Baygon selected strain was tolerant of 2 other carbamates (UC 10854 (m-isopropyl phenyl methyl carbamate) and Tectran (4- dimethylamino-3-5-xylyl methyl carbamate) and showed an increase of 2| times in its resistance to DDT. Piperonyl butoxide synergised the action of Baygon against resistant forms,

A, A.

16.6 R ea rin g  sto red  p ro d u c t insects f o r  la b o ra to ry  s tu d ie s: lesser 
g ra in  borer, g ra n a ry  w eevil, r ice w eevil, S i to p h ilu s  z ea m is  a n d  
A n g u m o is  g ra in  m o th , R. G. S t r o n g , D. E. S bur  a n d  G. J. 
P a r tr id a , J .  econ. E n t . , 1967, 60 (4), 1078.Production, comments on managements and description of methods adopted by the authors for rearing the test insects under study. All 5 species develop inside grain and are reared systemati

cally on the same kind of media.
J. V . S.

16.7 A tm o sp h e r ic  gas a lte ra tio n  a n d  in sect co n tro l in  p e a n u ts  
sto red  in  va rio us  tem pera tures in  h erm e tica lly  sea led  co n ta in ers, 
A r t h u r  F. P ress J r ., and  P h il l ip  K. H a r e in , J .  econ. E n t . ,  
1967, 60 (5), 1043.Inshell and shelled peanuts were stored for 14 weeks at 4, 16, 27 and 38°C in hermetically sealed containers, sealed 3.8 litre jars. Adult red beetles T r. ca sta neum  (Herbst.) were stored in some of the jars. The oxygen concentration in the storage atmosphere decreased at a faster rate and to a lower level with increases in temperature and in the peanuts infested with beetles. Except in peanuts at 16°C, the hermetic storage provided complete mortality of the beetles and stopped all reproduction in 4 weeks. Even 14 weeks of hermetic storage at 160C was relatively ineffective against the insects.

A. A.
16.8 E ffec tiveness  o f  g a m m a  irra d ia tio n  f o r  co n tro l o f  f i v e  species 

o f  s to red -p ro d uc t insects, F. L. W atters and  K. F. M ac Q u e e n , 
J .  S to r e d  P ro d . R es ., 1967, 3 (3), 223.Adults of five species of stored product insects were irradiated in a mobile cobalf-60 irradiator at doses of 6250 to 1,50,000 rad. There were large differences among species in radiation sensitivity and time of death after treatment, especially at the lower doses. Except for R h iz o p e r th a  dom in ica , all species died in less than 3 weeks after irradiation at 50,000 rad. Irradiated T rib o liu m  ca s ta 

n eum  lived longer than non-irradiated beetles and this was the most resistant species at 6250 rad; though some individuals were temporarily sterilised for the first few weeks they later regained fertility. Adults of other species that survived 6250 rad were permanently sterilised. Survivors of all species continued to feed on wheat kernels.
A. A.

16.9 D evelo p m en t ra te  a n d  co m p e titiv e  a b ility  in  T rib o liu m . I I I .  
C o m p e titio n  in  u n fa vo u ra b le  en v iro n m en ts, P eter  S. D a w so n , 
J .  S to r e d  P ro d . R e s ., 1967, 3 (2), 193.
T rib o liu m  ca sta neum  for its development from egg to pupa, has the favourable condition at R.H. 70 per cent. Use of com flour media or wheat flour media as diet in fast selection competition experiments did not reveal any significant differences supporting thereby the hypothesis, that increased success of CS- fast strain in competition resides in a greater rate of cannibalism.

b . s .  N .
16.10 A  tem pera tu re  e ffect on m o r ta li ty  o f  co n fu sed  f lo u r  beetles  

tr ea te d  w ith  COa or N 2 before fu m ig a tio n , S t a n l ey  D. C a r l so n , 
J .  econ. E n t . , 1967, 10 (5), 1248.Adult T r . ca sta neum  were fumigated at different temperatures with CCI«: CS2 (80:20 by volume) during metabolic depression caused by J-hour exposure to flowing CO, or N,. At 30°C» preconditioning increased the mortality of the insects to a greater degree than it did at 20° or 40°C. B. s . N .

16.11 Q u in o id  secretions in  g ra in  a n d  f lo u r  beetles, R o l f  K . 
L a d isc h , S t e p h e n  K. L a d isc h  a n d  P h il ip  M. H o w e , N a tu r e ,
L o n d ., 1967, 215 (5104), 939.
The results show that quinones and hydroquinones are ubiquir tous in  tenebrionid stored food insects. The quantities o f  these 

chemicals total only a few Mg to about 0,5 mg/insect. The
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number of insects contaminating the food is enormous and they produce a substantial quantity quinone.

K. A. B.16.12 A  L a b o ra to ry  s tu d y  o f  S teg o b iu m  p a n ic eu m  (L )  (C oleó p tera ;  
A n o b iid a e ), L. P. L e f k o v it c h , J .  S to r e d  P ro d . R e s ., 1967, 3 (3), 235.
The duration of development and length of adult life of S te g o 

b ium  p a n ic eu m  (L) has been recorded at a large number of sets of conditions; the ranges for development are 15-35°C and 30-100 per cent R.H. The most rapid development was at 30°C and 80- 95 per cent R.H., the highest survival to the adult stage was seen at 20-30°C and 95 per cent R.H., and at 27.5-30°C and 50-55 per cent R.H. The heaviest adults were formed at about 20°C 70 per cent R.H. and lived longest at low temperatures. The optima for various aspects of performance, which occur at different sets of conditions (based on these data and those of other workers), are considered to form a homeostatic mechanism for the persistence of populations of the species. A brief comparison is made with L a s io d erm a  serricorne (F).
A. A.

16.13 D ete rm in a tio n  o f  2 , 4 -D  a n d  its  b u to x y e th a n o l ester in  oysters  
b y  g as  ch ro m a to g ra p h y , ]. R. Duffy a n d  P a t r ic ia  S h e l f o o n , 

J .  A s s . o ff. a na l. C h e m ., 1967, 50 (5), 1098.
The method involves extraction of ester and any free acid with acetonitrile, hydrolysis of the ester to 2, 4-D with alcoholic KOH, acidification and ethyl ether: petroleum ether extraction of the alcoholic mixture. The organic layer is extracted with sodium carbonate solution; the resulting solution is acidified with HC1 and reextracted with ether: petroleum ether. After the organic solvents are evaporated, the acid layer is methylated with diazomethane and chromatographed on a florisil column. The methyl ester of 2, 4-D is quantitatively determined by electron capture gas chromatography and further confirmed by TLC. This method will detect 0.5 p.p.m. of the herbicide in oysters.

A. A.

16.14 Im p r o v e d  m e th o d  f o r  th e  d e te rm in a tio n  o f  e th y len e  b isd ith io  
ca rba m ate  residues in  p la n ts , f r u i t s  a n d  vegetab les, C h a r l e s  F. 
G o r d o n , R i c h a r d  J. S c h u c k e r t  a n d  W i l l i a m  E. B o r n a k , 

J .  A ss . o ff. a n a l. C h e m ., 1967, 50 (5), 1102.
Sample of frozen crop is blended in ice cold deaerated water and the homogenate is transferred to the apparatus containing hot 50 per cent H2S04. The dithiocarbamates are decomposed and give out CS2 which is removed by continuous air-sweep (average recovery, 70 to 103 per cent: sensitivity by different modifications of method, 1-10, 10-200 and 200-1000 Mg of MANEB).j. v. s.16.15 L a b o ra to ry  ev a lu a tio n  o f  m a la th io n  as a  p r o te c ta n t f o r  
a lm onds d u r in g  storage , G . H. S p i t t e r  a n d  P. L. H a r t s e l l , 

J .  econ. E n t . , 1967, 60 (5), 1436.
Malathion dust or spray afforded protection to almonds from 

P lo d ia  in te rp u n c te lla : and O ry za e p h ilu s  m erca to r for extended periods even at low levels. ;. v. s.
16.16 A  d ich lo ro vo s-m a la th io n  m ix tu re  f o r  in sect co n tro l in  

e m p ty  ra il cars, J o h n  H. S c h e s s e r , A m . M il le r  S f P ro c ., 1967, 
95 (9), 7.Empty rail cars were sprayed with 50-50 dichlorovos—malathion mixture using a commercial oil spray gun and with 100 lb. per square inch of air pressure. Application of the material with 2J per cent of insecticide into cracks, behind the liners and on to the interior surfaces of the car effectively killed insects within 15 minutes. In laboratory tests, the spray penetrated well enough into 3 in. of the compacted grain debris to kill 85 per cent of the lest insects. After the treatment, 10 minutes of aeration brought

the concentration in the air down to a level at which it was safe for workmen to enter.
A. a .

16.17 P ersis ta n ce  o f  S e v in  residues on som e vegetab le  crops a fte r  
va rio us  h a rv e s t tim es, M akarim Ahmed Elessawi and Abdel 
R ahman E l - R e f ai, J .  A ss . o ff. a na l. C h e m ., 1967, 50 (5), 1109. 
Sevin was applied to o kra , cowpea, tomato and egg plant grownin special plots at a level of 0.34 per cent technical Sevin (60g. of 85 per cent wettable powder/15 litre water). Maximum residues on these plants, 3 hours after last application were, 3.2, 5.03, 1.88 and 1.88 p.p.m. respectively; the residue level was reduced to0.5 p.p.m. in all vegetables within 8 days.

J. v .  s.

16.18 L a b o ra to ry  tests o f  5  n ew  insecticides as p ro te c ta n ts  f o r  
s to red  rough  rice, R o b e r t  R. G o g b u r n , J .  econ. E n t . , 1967, 60 (5), 1286.
Bromodan, Bay 39007, Amer. Cyan. CL 47300, Ciodrin and Shell 5D 7438 s, s—benzylidene bis were tested as protectants for rough rice with S .  o ry za e , T r . ca sta neum  and R . d o m in ica  as test organisms. The most generally effective compound was CL 47300 (0, 0—dimethyl 0-4-nitro-m-tolyl phosphorothioate). Bromodan (5-(bromomethyl)- 1,2, 3, 4, 7, 7—hexachloro-2-nor- bomene) could control only R .  dom in ica .

J .  v .  s .17. Nutrition and Biochemistry
17.1 S o lv in g  n on -tech n iq ue  p rob lem s o f  p ro te in  en rich m en t in  

d evelop ing  countries, A. S. Yohalem, C erea l S c i .  T o d a y , 1967, 12 (10), 421.Review.
17.2 P ro te in  fo r t i f ie d  g ra in  p ro d u c ts  f o r  w o r ld  uses, F. R. S e n t i , M. J. C o p l e y  a n d  J. W. P e n c e , C erea l S c i .  T o d a y , 1967, 12 (10), 426.Review.
17.3 P ro d u c tio n  a n d  m a rke tin g  o f  h ig h -p ro te in  fo o d s  in  L a t in  

A m e r ic a , H. W. B r u in s  a n d  J. W. M o n e y , C erea l S c i .  T o d a y ,  
1967, 12 (10), 418.Article covers: availability of local ingredients, processing techniques, product usage, product nutrition, price, merchandizing, etc.17.4 N e w  p ro te in  fo o d s  a n d  th e  f ig h t  a ga in st m a ln u tr it io n  in  
B r a z i l , J. E. D u t r a  a n d  d e  O l i v e i r a , C erea l S c i .  T o d a y , 1967, 12 (10), 449.Review.

17.5 E ffe c t o f  p ro te in  le ve l a n d  d u ra tio n  o f  te st on  carcass com 
p o s itio n , n e t p ro te in  u t il iz a tio n  ( N P U )  a n  don  p ro te in  efficiency  
ra tio  (P E R ) , J. E. Braham L. G. E lias, S. D e Z aghi and R. Bressani N u tr i t io  D ie ta ., 1967, 9 (2), 99.
The results indicated that NPU and PER were inversely proportional to both time and protein level. Two weeks and 10 per cent of protein in the diet gave maximum values for both variables studied. In all cases, the water content of the carcass decreased with time, but increased with protein level. Fat and ash content were inversely proportional to nitrogen content of the diet, while carcass nitrogen paralleled nitrogen intake.

a . a .

17.6 In v e s t ig a tio n  in to  th e  calorie a n d  n u tr it iv e  va lu es  o f  can teen  
m eals, W. K u n k e l , N u tr i t io  D ie ta ., 1967, 9 (2), 87.
Ten lunches selected at certain intervals from those produced routinely in a communal kitchen were analysed for vitamins B! and C, potassium, calcium, phosphorus, protein, fat and carbohydrate. The average values found were compared with the levels recommended by the German Society of Nutrition.K. M. D.
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17.7 E ffe c t o f  n u tr it io n a l su p p lem en ta tio n  d urin g  in fa n c y  on  g ro w th  

o f  ra ts , P. S. V e n k a t a c h a l a m , T. P. S u s h e e l a  a n d  P a r v a t h i  

Rao, J .  trop . P e d ia tr ., 1967, 13 (2), 70.Administration of a daily supplement to infants from the age of 4 weeks to 6 months in addition to breast milk did not show better gains in body weight, length, head and chest circumference. The supplement plus the breast milk daily supplied 2-2.5 g. of protein/kg. of expected body weight and all other nutrients in nearly enough quantities.
J. v .  s.

17.8 S tu d ie s  on low  cost b a lanced  fo o d s  su itab le  f o r  fe e d in g  w eaned  
in fa n ts  in  develop ing  countries. T h e  p ro te in  efficiency ra tio  o f  low  
cost ba lan ced  fo o d s  based  on ra g i or m a ize , g ro u n d n u t, B e n g a l-  
g ra m , so ya  a n d  sesam e flo u rs , a n d  fo r t i f ie d  w ith  lim itin g  am ino  
acids, V .  A. D a n i e l , T. S . S u b r a m a n y a r a j  U h s , B. L. M. D e s a i , 

S . V e n k a t  R a o , D .  R a j a l a k s h m i , M. S w a m i n a t h a n  a n dH. A. B. P a r p i a , J .  N u t r .  D ie te t ., 1967, 4 (3), 138.Low cost balanced foods based on: (1) 70:20:10 blend of ragi, groundnut flour and SMP and](2) 70:20:10 blend of maize, groundnut flour and SMP at 10 per cent protein level had the PER 2.63 and 2.57 which rose to 3.28 and 2.91 respectively on fortification with lysine and methionine on replacement of SMP by soya flour or Bengalgram flour, the PER values were 2.63, 2.20 and 2.31 and 2.10 respectively. On fortification with lysine and methionine these increased to 2.91, 2.61 and 2.85 and 2.48 respectively. The growth rate in albino rats fed (1) and (2) protein foods at 10 per cent protein level were 18 g and 13-18 g/week in albino rats as against 22 g/week with milk diet.
B. s . N.

17.9 T h e r e la tiv e  efficacy o f  p ro te in  fo o d s  based  on b lends o f  g ro u n d 
n u t , B en g a lg ra m , soyabean  a n d  sesam e flo u rs  a n d  fo r t i f ie d  w ith  
lim itin g  a m ino  acids, v ita m in s  a n d  m in era ls  in  m eeting  th e  p ro te in  
needs o f  p ro te in  d ep le ted  a lb ino  ra ts , M y n a  P a n e m a n g a l o r e , 

M a n e k a r n ik a  N .  G u t t i k a r , M. N a r a y a n a  R a o , D. R a j a 

l a k s h m i  a n d  M. S w a m i n a t h a n , J .  N u t r .  D ie te t ., 1967, 4 (3), 178.Two protein foods based on (1) 40:40:20 blends of groundnut, Bengalgram and sesame flours and (2) 40:30:30 blend of groundnut, soyabean and sesame flours (with and without methionine) at 15 per cent protein level on being fed to rats for 10 days resulted in increase of 37.5—41.9 g. in body weight. The PER of I and II in depleted animals were 2.81 and 2.98, whereas these on fortification with lysine rose to 3.11 and 3.24 in comparison with 3.86 for milk. Protein retention percentage with I and II were 44.16 and 50.17 whereas with protein foods with lysine fortification these were 47.68 and 52.35 as against 63.65 for SMP diet.
B. s. N.

17.10 T h e  re la tive  efficacy o f  som e d ie ta ry  p ro te in s  in  th e  syn thesis  
o f  p la sm a  p ro te in s  in  p ro te in  d e fic ien t a n im a ls  a n d  ch ildren , M. S w a m i n a t h a n , V .  A .  D a n i e l  a n d  S . V e n k a t  R a o , J .  
N u t r .  D ie te t ., 1967, 4 (3), 231.Review. 62 references.

17.11 R ic e  p o lish in g s con cen tra te  in  n u tr itio n , C . H. C h a k r a b a r t i , 

J .  N u t r .  D ie te t ., 1967, 4 (3), 252.Review. 58 references.
17.12 T re a tm e n t o f  d ie ta r y  defic iency o f  v i ta m in  B u  w ith  veg e t

able p ro te in  fo o d s , F. R. E l l i s  a n d  F. W o k e s , N u tr i t io  D ie ta ,  
1967, 9 (2), 81.Twenty-six cases of dietary deficiency of vitamin BI2 in vegetarians have been successfully treated by administration of vegetable protein foods fortified with this vitamin. In 24 vegetarians so far investigated, six had serum Bl2 levels below the normal range (140-900 pg/ml.).

17.13 A p p ro a ch es  to v illa g e  leve l in fa n t  fe e d in g . I I .  D e tec tio n  
o f ea r ly  p ro te in  calorie m a ln u tr itio n  ( P C M ) ;  I I I .  B re a s t fe e d in g ,D. B. J e l i f f e , J .  trop . P ed ia tr ., 1967, 13 (2), 67, 13.

17.14 E v a lu a tin g  the q u a li ty  o f  r e a d y - to -e a t p re se rve d  m eals,J. P o k o r n y  H a s h m iy a  Z w a i n  a n d  R u d o l f  K o h n , P ru m y s l  
P o tra v in , 1967, 18 (5), 253.
Organoleptic properties of ready-to-eat preserved meat meals depend largely upon the rancidity stage of their fat components. The tendency to develop quick rancidity is more marked with meals containing a higher proportion of unsaturated fat acids. Some sorts of species slow down oxidation processes; starch, on the contrary, accelerates it.

A. A.
17.15 S tu d ie s  on exp erim en ta l p ro te in  m a ln u tr it io n . I I .  E f fe c t  o f  

th reonine defic iency on som e aspects o f  g lycog en  m eta b o lism  in  
ra ts , G. W i l f r e d  a n d  T. N. S e k h a r a  V a r m a , In d ia n  J .  B io ch em ., 1967, 4(2), 111.
Rats force-fed for 3 days a diet devoid of threonine maintain normal fasting blood sugar levels, high liver glycogen contents and normal response to administered epinephrine indicating no impairment in hepatic glycogenolysis. Phosphorylase (EC 2. 4.1.1) is significantly decreased in experimental animals. The reduction in the enzyme activity, however, is not of such an order as to affect the hepatic glycogen mobilisation. Further, the data on the rate of incorporation of uniformly labelled glucose 14C into hepatic glycogen suggest that the accumulation of glycogen in the livers of deficient animals may be due to its increased synthesis rather than due to decreased mobilisation.

A. a .

17.16 In terd ep en d en ce  o f  d ie ta r y  p ro te in  a n d  v i ta m in s  in  m e ta 
bolism . V . R e la tiv e  in fluence o f  v i ta m in  A  a n d  ascorbic a c id  on  
p ro te in  d ep letion  a n d  rep letion  in  ra ts , G . C . E s h  a n d  S h y a m a  P .  

B h a t t a c h a r y a , In d ia n  J .  B io ch em ., 1967, 4 (2), 114.
17.17 P ro te in  l ip id  in tera c tio ns  a ffe c tin g  th e  q u a lity  o f  p ro te in  fo o d s , T. N. R. V a r m a , J .  F d  S c i. T echn o l., 1967, 4 (1), 12.Review. 14 references.
17.18 T h e  d igestion  o f  h ea t d am a ged  p ro te in , M. C. N e is h m  a n dK. J. C a r p e n t e r , B r i t .  J .  N u t r . , 1967, 21 (2), 399.Report of experiments with chicks.
17.19 A m in o  acids a n d  n u tr itio n . I . ,  Sisir K. Roy and R. N. 

Bhattacharya, S c i . &  C u l t., 1967, 33 (9), 389.General.
17.20 A v a ila b il i ty  o f  a m ino  acids in  processed p la n t  p ro te in  fo o d 

s tu ffs , S. S z m e l c m a n  a n d  K. G u g g e n h e im , J .  S c i .  F d  A g r ic .,  1967, 18 (5), 347.
Microbiological availability of amino acids has been estimated with different organisms after digesting the foodstuff with different proteolytic enzymes.

K. A. R.
17.21 G ro w th  o f  H o n g  K o n g  ch ildren  on d ie ts  co n ta in in g  rice  

or rice a n d  w h ea t w ith  a n d  w ith o u t n u tr ie n t sup p lem en ts , P. C. 
F r y , R. M. L e v e r t o n  a n d  S. G o k s u , A m . J .  clin . N u t r . ,  
1967, 20 (9), 954.

17.22 N itro g e n  re ten tio n  in  a d u lt m a n : a  possible fa c to r  in  p ro te in  
requirem ents, H .  F i s h e r , M. K .  B r u s h , P . G r im i n g e r  a n d  E .  A .  

S o s t m a n , A m . J .  clin . N u t r . , 1967, 20 (9), 927.
The study corroborates the observations that healthy adult subjects can retain relatively large amounts of nitrogen, from good quality, high protein diets without concomitant changes in body weight.

K-  M . D. A . A.



P O O D  A B S T R A C T S  S3
17.23 N itro g e n  balance stud ies  in  G erm a n  subjects on  va r io u s  d ie ts , 

U . D. R e g ist e r , H. I n a m o , C . E . T h u r st o n , J . B. V y h m e is t e r , 
P . W . D y sin g e r , J . W . B l a n k e n sh ip  and  M . C . H o r n in g , 
A m . J .  clin . N u t r . , 1967, 20 (7), 753.Study evaluates, by nitrogen balance method in human subjects, the protein quality of diets containing vegetable protein mixtures and compares the results with similar diets containing milk and meat,

A. A.17.24 N itro g e n  balances o f  a d u lt h u m a n  subjects w ho  consum ed  
opaque-2  m a iz e  as th e  p r in c ip a l source o f  p ro te in , H . E . C l a r k , 
P . E. A l l e n , S. M . M eyers, S. E . T u ck ett  and  Y . Y am a m u ra , 
A m . J .  clin . N u t r . , 1967, 20 (8), 825.The first experiment was designed to study the effectiveness of different levels of opaque-2  corn in maintaining N2 equilibrium and thereby to estimate the minimum requirements of individuals: the second to determine whether the single addition of certain essential amino acids would improve nitrogen retention. The data indicate that this corn is a valuable source of protein for men and women if energy needs are satisfied.

A. A.
17.25 T h e  e ffe c t o f  p ro te in  v a lu e  o f  d ie t on th e  neuro log ica l m a n i

fe s ta t io n  in  ra ts  b y  B ,  B - im in o d ip r o p io n itr il , S arby  R iad  
M orcas, B r i t .  3 .  N u t r . , 1967, 21 (2), 269.The landing and swimming tests have been used to detect the onset of neurological manifestations of toxicity of B, B-iminodi- propionitrile (IDPN) in rats. Rats on diets of net percentage of dietary protein calories (NDP cal. per cent) of 10.1, 6.2 or 4.6 developed the syndrome later than those on diets of lower protein value. L-thyroxine did not prevent development of the ESC- syndrome but only delayed the onset of the action of IDPN.

A. A.17.26 B lo o d  selenium  levels, a n d  the in  v i tr o  b lood cell u p ta k e  o f  
75S e  in  kw a sh io rko r , R. F. B u r k , J r ., W . N. P earso n , R. P . 
W ood  and  E. V it e r i , A m . 3. c lin . N u t r . , 1967, 20 (7), 723. The results of this study suggest that children with kwashiorkorhave reduced stores of selenium. Whether this contributes significantly to the clinical syndrome of this complex disease is not known.

A. A.17.27 H em a to lo g ic  response to  v i ta m in  E  in  th e  a nem ia  a ssoc ia ted  
w ith  p ro te in  calorie m a ln u tr it io n , J . A. W h it a k e r , E. G. F o r t , S. V im o k esa n t  a n d  J . S. D in n in g , A m . 3 ■ clin . N u t r . , 1967, 20 (7),' 783.The authors discuss the natural cause of anemia associated with protein calorie malnutrients in 41 children receiving a hospital diet adequate in protein.

A. A.18. Food Processing, Packaging and Engineering18.1 D evelop m en ts  in  c itr ic  a c id  processes, M. S c h o f ie l d , P er f. 
essent. O il  R e c ., 1967, 58 (8), 557.Review.18.2 P ilo t p la n t  f o r  flu id is e d  b ed  f r e e z in g  a n d  d ry in g , K. R. 
S c o t t , N. W. T a pe  a n d  M. M. A r ef , F d  T echnol. C h a m p a ig n , 1967, 21 (8), 1090.A batch fluidised bed drier was modified to add a freezing capability. Apples were dried to 10 per cent moisture in 1.75 hr; and potatoes in 4.5 hr. Both products could be frozen well but not dehydrofrozen due to insufficient cooling capacity.

J. v .  s.18.3 A m y lo g ra p h  V s. fa l l in g  num b er va lu es  (F N V ) com pared , 
B. E . P a tterso n  a n d  L. G. C r a n d a ll , C erea l S c i .  T o d a y , 
1967, 12 (8), 332.Alpha amylase activity in flour was measured by amylograph and FNV; both were found to permit satisfactory duplication of

results. FNV is quicker and less expensive and can be used as a valid guide for amylograph specifications.
J .  v .  s.

18.4 M a ss  a vera ge  s ter ilising  va lu e  f o r  th e rm a l process. I .  C o m 
p a r iso n  o f  ex is tin g  procedures, G o rd o n  E. T im bers and  
K a n - I c h i H ayakawa ; I I .  D ev e lo p m en t o f  a  n ew  m eth o d , K a n - 
I c h i H ayakaw a , F d  T echnol. C h a m p a ig n , 1967, 21 (8), 1069, 1073.

18.5 F la v o r  re ten tio n  a n d  h e a t tra n s fe r  d urin g  co n cen tra tio n  o f  
liqu id s  in  a  cen tr ifu g a l f i lm  eva p o ra to r , Y. M a lk k i and  J. 
V eldstra , F d  T echno l. C h a m p a ig n , 1967, 21 (9), 1179.
During the evaporation of aqueous solutions of diacetyl orcinnamic acid in a centrifugal thin film evaporator, the composition of a distillate is a function of evaporation temperature, temperature difference between heating steam and vapor from solution and feed rate. Sucrose in the solution increases the evaporation rate of most volatile components in model solutions studied. The flow of the liquid film has been found to be laminar with waves on the surface; there is evidence that the heat transfer is mainly due to conduction. Heat transfer data under the experimental conditions are presented.

A. A.
18.6 A u to m a tic  sew age w a te r  p u r ifica tio n  p la n t  f o r  dairies, O. 

T renda, P ru m y s l P o tra v in , 1967, 18 (7), 339.The purification system is based on a single-stage fermentation. To secure an efficient purification the plant must start working at the beginning of the morning shift and run 2, 5 hours longer than the other departments of the dairy. The management had to introduce the second shift to attend the plant. To solve labour an automatic system has been developed consisting of time switch, remote gauges level time relays and servo-motors controlling gate values of feeding pipe line and aeration channel. The system saves labour and maintains consistently optimum conditions for efficient purification.
K. m . d .

18.7 D eve lo p m en t o f  f le x ib le  co n ta iners f o r  ir ra d ia te d  fo o d s .
I .  S creen in g  o f  co m m ercia lly  a va ila b le  p la s tic  la m in a tes , J. J. 
I l lo r a n , J. D. Bryer  a n d  E. W ie r b ic k i, F d  T echno l. C h a m 
p a ig n , 1967, 21 (8), 1125.Five commercially available plastic laminates were screened for in-package, radiation sterilisation processing of bacon, ham and pork. One plastic laminate was transparent. The food containing materials were: medium density polyethylene, high density polyethylene, and polyvinyl chloride. Changes in physical properties of pouches did not affect their functional performance. Preference scores, obtained from an organoleptic evaluation indicated that the products were acceptable.

A. A.
18.8 S tu d ie s  on  th e  p ro tec tio n  f r o m  lig h t o f  tra n sp a re n t p la s tic  

bottles fo r  edible oil, H . H adorn  a n d  K . Z u r c h e r , D t. L eb en sm itt 
R d s c h ., 1967, 63 (4), 99.Refined groundnut oil in plastic (PVC) bottles and glass bottles protected from UV and shortwave light radiation with plastic filters were exposed to intense sunlight in the open. It was confirmed once again that only UV and short wave light is harmful to edible oils. If all the light having a wave length less than 420 nm is completely absorbed, then no harm is done even by intense solar radiation for 200 hours (4 weeks) in the open.Even minimal degrees of damage by short wave light can be detected by UV-difference-absorption-spectroscopy. A decrease of absorption was observed in the range of conjugated trienes (270 nm). Triene decomposition is always accompanied by a characteristic change in the taste of oil.

K. M . D.
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18.9 C o u n tercu rren t e x tra c tio n  o f  r a w  co ttonseed  fla k e s  w ith  the  

a ce to n e -h exa n e-w a te r  a zeo tro pe , V e r n o n  L. F r a m p t o n , A rm andB. P eppe r m a n  J r ., J o seph  S im m o n s  and  W. H. K in g , J .  agric . 
F d C h e m ., 1967, 15 (5), 790.Stepwise countercurrent extraction of oil from raw cottonseed and soybean flakes at room temperature with the ternary azeotrope (6.49°C) composed of acetone, hexane and water shown to follow the dilution law, and residual crude oil in the finished meals was reduced to less than 0.5 per cent in 3 minutes or less. Marcs and miscellas were separated by screening through a vibrating screen or by centrifugation. Analysis of finished cottonseed meals indicated low levels of gossypol.

A. A.18.10 A lco h o lic  ex tra c tio n  o f  o ilseed w ith  th e  a id  o f  u ltrason ics, W. F red  S c h u r ig  and  P edro  S ab, j f .  A n t . O i l  C hem . S o c .,  1967, 44 (10), 585.The work concerns the evaluation of the magnitude of the effects of ultrasonic waves on the rate of extraction and checking of the models which have been proposed to explain the mechanism of vegetable oil extraction. J. v. s.
18.11 A p p lic a tio n  o f  d eh yd ra te d  p ro d u c ts  in  d r y  fo r m  in  co n ven i

ence fo o d s , R. L. R oberts a n d  B. G. G r o ssi, J .  M i l k  F d  T echn o l., 1967, 12 (11), 481.Review.
18.12 In s ta n tis in g  process f o r  p o w d ered  m a ter ia ls , A. P. S tew art  

J r., C erea l S c i .  T o d a y , 1967, 12 (11).A description of Nodaway process (U.S. Patent No. 3,248, 226).
18.13 E va p o ra tio n  concepts a n d  ev a p o ra tio n  design f o r  m in im u m  

fo u lin g , A. I .  M organ  J r ., F d  T echnol. C h a m p a ig n , 1967, 
21 (10), 1353.Deposition of a burnt layer on hot surfaces is a serious problem in the concentration of food liquids by evaporation. A means was devised for measurement of heat transfer at the inner surface of evaporator. Since fouling decreases heat transfer, its progress can be followed by change in heat transfer co-efficient during evaporation. For tomato juice and puree, temperature of the wetted surface is the factor that most influences fouling. Fruit puree fouling substance is relatively rich in denatured protein; sugar, fibre, pectin and ash are present in amount similar to that in puree. Omission of fibre greatly decreases fouling. Desirable features of evaporator operation are deduced from the findings.

a . a .
18.14 D eo d o r isa tio n : p rin c ip les  a n d  p ra ctices, C. T. Z e h n d er  andC. E. M c M ic h a e l , J .  A m . O il C hem . S o c ., 1967, 44 (10), 478A. Review. 22 references.
18.15 Progress in  th e  ch illing  a n d  fr e e z in g  o f  fo o d s , E. C. Bate- 

Sm ith , J .  F d  T e c h n o l, 1967, 2 (3), 191.Review.
18.16 A  m an a gem en t p la n n in g  a n d  co n tro l system , J ames C. 

S n y d er  and  L arry  L. N e l s o n , F d  T echn o l. C h a m p a ig n , 1967, 21 (10), 1341.
18.17 R a w  m ater ia ls  y ie ld :  k e y  to  f in a l  p ro d u c t cost, G ly d eL. R asm ussen , F d  T echno l. C h a m p a ig n , 1967, 21 (10), 1305.
18.18 D ig ita l  co m putor p ro g ra m  fo r  ca lcu la tin g  se lectiv itie s  o f  

h yd ro g en a tio n  ca ta ly s ts , R. O. B u t te r fiel d  and  H. J. D u t t o n ,
J .  A m . O il C hem . S o c ., 1967, 44 (10), 549.Linolenate and linoleate selectivities of hydrogenation catalysts are determined by a digital computor programme which solves the kinetic equations of consecutive first order reactions. The described programme is applicable to any initial oil or degree of hydrogenation.

N o m o g ra m s w ith o u t E qu a tio ns , T. W . R ich a r d s , B r i t ,  
chem . E ng n g , 1967, 12 (10), 1587.
The method indicated here for the construction of Nomograms is very useful particularly to those who do not have much training in mathematics under the following circumstances:1. An equation is available but in a form not suitable fordirect monogram construction.2. Only graphed data for three variables are available withoutany equation.3. Tabulated data are available, showing the interrelationof all three variables.A few illustrations are also given.

m . c . b .
18.20 W h a t to  kn o w  abo u t hom o gen izers , L. H. Rees, F o o d  

E ng n g , 1967, 39 (8), 69.
Distinction between colloid mill and homogenizer is indicated. The principles involved types, operating characteristics affecting the performance are enumerated for both the equipments. Specific application of each of them in a variety of food industries has been described. •

« m . c . b .
18.21 E q u ilib riu m  va p o u r  pressure a n d  la te n t h ea t o f  su b lim a tio n  

f o r  f r o z e n  m ea ts, J. E. H il l  and  J .  E. S u n d er la n d , F oo d  
T echnol. C h a m p a ig n , 1967, 21 (9), 1276.
Experimental data on vapour pressure of chopped sirloin, lamb veal pork, chicken and beef fat for the temperature range —26°C to —4°C have been reported. Based on these and using claurius- calapoycon equation, heats of 'sublimation for various frozen meats have been tabulated for use in freeze drying.

M. c. B.
19. Food Texture and Flavour
19.1 C ha rac ter is tic s  o f  ch icken  f la v o u r—C o n ta in in g  f r a c t io n  e x 

tra c te d  f r o m  ra w  m uscle, H elen H. K oehler and M arion 
Jacobson, J .  agric. F d  C h em ., 1967, 15 (4), 707.
Water extracts of dialyzed raw white and dark chicken muscle had significantly stronger chicken flavour than non-dialyzed samples. Fractionation with Sephadex G-25 and ultra violet absorbance gave four fractions, the second of them on heating produced chicken aroma and taste. Glucose, fructose, ribose, an unidentified sugar, lactic acid, amino acids (white 16; dark 11) IMP, GMP, inosine, carbonyls and sulphydryls were present in flavour forming fractions.

B. S. N.
19.2 O ctadecad ieno ic  acids in  b u tte r fa t. I .  T h e  p recursors o f  4 -  

cis-hep ten a l, K . D e J o n g , F e tte  S e ife n  A n s tr m i t te l , 1967, 69 (4), 277.
It was found that the creamy smell of butter is due to an aldehyde, because of this finding, it was investigated as to which unsaturated fatty acids in butter cause the creamy smell after autoxidation. A micro-method for the determination of the position of double bonds in the substances which give rise to 4- cis-heptenal, is described. K . M . D.

19.3 O ctadecad ieno ic  acids in  b u tte r fa t. I I .  Id e n ti fic a tio n  o f  a  
f e w  non-conjugable f a t t y  acids, V an  D er W el  a n d  K . D e J o n g , 
F e tte  S e ife n  A n s tr m it te l , 1967, 69 (4), 279.
With the help of gas and thinlayer chromatography as well as by determining the position of double bonds with OsO, the following-iso-linoleic acids in the butter fat were identified; cis, trans (or trans, cis): 11, 16 and/or 11, 15; 10, 16 and/or 10, 15: 

9, 15 and/or 9, 16; 8 , 16 and/or 8, 15 and/or 8 , 12, trans, trans: 12, 16; 11, 15 and/or 11, 15; 10, 16 and/or 10, 15; 9, 16 and/or 9, 15 and/or 9, 13. k . m . d.
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A. A.
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19.4 Q uestionab le  va lu a tio n  o f  th e  hedonic scale in  sensory tests, H. S t r e u l i , Z .  L eb en sm itte l U n ters. u . F orsch ., 1967, 134 (1), 5. 

When different food samples are being compared by a tastepanel using the hedonic scale, or any other scale of marks or points, a comparison of the average number of points of marks is permissible only when the samples have been evaluated independently. This precondition is seldom fulfilled; the different samples are tested by the same person in most cases. In such a case, one must calculate the difference in marks given by each taster and test whether the average difference deviates sufficiently from zero. Further difficulties arise when the taste panel is homogenous or when the scale of measurement is defective.
K. M. D.

19.5 A cc ep ta b ility  o f  fo o d  item s designed  f o r  space f l ig h t  fe e d in g ,  
R o b e r t  A. N a u z  a n d  P a u l  A. L a c h a n c e , F d  T echn o l. C h a m 
p a ig n , 1967, 21 (10), 1361.
Preference ratings are reported for 15 dehydrated foods. Evaluations to determine acceptance were made under conditions of confinement, stimulation or testing of life support systems. Nearly all items tested were judged acceptable and, if adequately packaged, were considered to have a shelf-life at 100°F of over 6 months.

A. A.
19.6 A  cr itica l lo o k a t  tw o  o b jective  tests f o r  co ld  storage d eterio 

ra tio n , J. O l l e y , E. S t e p h e n , J. F a r m e r  a n d  I. R o b e r t s o n ,

J .  F d  T echn o l., 1967, 2 (3), 207.
Protein solubility in salt solutions and cell fragility are two possible measures of textural changes in cold stored fish. These measurements are discussed for a wide range of species. The discrepancies between the methods, the artefacts in measurement caused by proteolysis at higher temperatures and possibly by free fatty acid are considered. The effect of pH, horizontal and vertical strength of the myofibrils, and initial protein solubility on taste panel assessment are discussed.

A. A.
19.7 T h e rm a l decom position  o f  fe r u lic  acid , W a l t e r  F i d d l e r , W. E. P a r k e r , A. E. W a s s e r m a n  a n d  R. C. D o e r r , J .  agric. F d  

C h em ., 1967, 15 (5), 757.
Unsubstituted, 4-methyl-4-ethyl-and 4-vinylguaiacols were identified as products from the decomposition of ferulic acid in air and nitrogen atmospheres. Vanillin, aceto vanillone (4-hy- droxy-3-methoxyacetophenone) and vanillic acid were formed only in the air atmosphere. This work has relevance to the flavour in smoke cured foods.

A. A.
19.8 Iso -lin o le ic  acids responsib le f o r  th e  fo r m a tio n  o f  th e  harden ing  

f la v o r , J. G. K e p p l e r , M. M. H o r i k k , P. W. M e ij b o o m  a n dW. H. F e e n s t r a , J .  A m .  O i l  C hem . S o c ., 1967, 44 (9), 543. 
The hardening flavor that develops in hydrogenated linseedoil and soybean oils during storage was identified as 6-nonenol.

By means of oxidation experiments on 9, 15-, and 7, 15-iso- linoleic acids, it was established that only the first two iso-acids are the precursors of this typical flavour.
A. A.

19.9 F la v o u r  o f  p ea n u ts  g ro w n  in  p h o ra te - tr e a te d  p lo ts , J e n n i e  L. B r o g d e n  a n d  E l s ig  H. D a w s o n , J .  econ. E n t . , 1967, 60 (4), 1162.
Roasted peanuts and peanut butter from peanuts grown phorate treated plots were evaluated for flavour. Roasted peanut from phorate treated plots from one area showed the same flavour as peanuts grown in control plots. In another area, roasted peanuts from treated plots showed less off-flavour than those grown in control plots. Peanut butter from phorate treated plots from both areas had the same flavour as those grown in control plot.

J. v .  s.

19.10 P recursors o f  ty p ic a l a n d  a ty p ic a l roa sted  p e a n u t fla v o u r ,  
J o n  A. N e w e l l , M i c h a e l  E. M a s o n  a n d  R. S. M a t l o c k , 

J .  agric. F d  C h em ., 1967, 15 (5), 767.
The data presented in the paper together with the prior knowledge of compounds formed during roasting peanut, have permitted the postulation of a mechanism for the production of flavour components from amino acids and carbohydrates. A diagram is provided to show the postulation.

J. v. s.

19.11 A  sys tem a tic  chara cter isa tion  o f  th e  reversion  f la v o u r  o f  
soybean  oil, T h o m a s  H. S m o u s e  a n d  S t e p h e n  S . C h a n g , 

J .  A m .  O il  C hem . S o c ., 1967, 44  (8), 50.
Among the 71 compounds identified, I-decyne and 2-pentyl furan are of unusual interest. The latter imparts to an oil at concentrations of 5-10 p.p.m., a beany and grassy flavour remines- cent of that of a reverted soybean oil.

J. v .  s.

19.12 R ec o v ery  o f  v o la tile  com pounds f r o m  b u tte r  o il, D. A. F o r s s  

a n d  G w e n d a  L. H o l l o w a y , J .  A m . O il  C hem . S o c ., 1969, 
44 (10), 572.
Three methods have tested for isolating volatile compounds from oils and fats by using approximately 1 p.p.m. of added C3-I2 «-alkan-2-ones and C2-l° n-alkan-l-ols in butter oil: the combination of high vacuum degassing and cold finger molecular distillation proved to be the best method.

J. v .  s.

19.13 D ete rm in a tio n  o f  v o la tile  am ines in  f i s h  m uscle b y  G L C . 1., 
J u n s a k u  N o n a k a , H i t o m i  M i t a n i  a n d  C h i a t i  K o iz u m i , 

B u ll .  J .  S o c . sci. F ish ., 1967, 33 (8), 753.
The average recovery of TMA determined by GLC, was found to be 98 per cent. Estimations of TMA in horse mackerel and mackerel muscles stored at 1 to 4"C for 0, 2, 5, 8 and 11 days showed that the GLC method gave better values than the Dyer method, especially when the fish became unsound.

J. v. s.

A. A.—Author’s Abstract.
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Instructions to Contributors
1. M a n u scr ip ts  o f  p ap ers sh o u ld  b e  ty p e w r itten  in  d o u b le  sp a ce  o n  "one s id e  o f  th e  p ap er o n ly .  

T h e y  sh o u ld  b e  su b m itte d  in  tr ip lica te . T h e  m a n u scr ip ts  sh o u ld  b e  c o m p le te  and  in  final fo rm , s in c e  n o  
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can read ily  u se  it.
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6 . Illustrations: L in e  d raw in gs sh o u ld  b e  m a d e w ith  In d ia n  ink o n  w h ite  d raw in g  p a p er  p referab ly  
art paper. T h e  le tter in g  sh o u ld  b e  in  p e n c il. F o r  sa tisfa cto ry  rep ro d u ctio n , g ra p h s a n d  lin e  d raw in gs  
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7 . A b b rev ia tio n s o f  a ll sc ien tific  p er io d ica ls  sh o u ld  s tr ic tly  co n fo rm  to  th o se  c ited  in  th e  W or ld  
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