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RESEARCH PAPERS

Spectrophotometric Determination of Some Permitted Food

Colours Using A

quat 336

Viplava Prasad and C. S. Prakasa Sastry

U,
Department of Chemistry, Andhra University, Waltair-530 003, India

Manuscript received 18 October 1982; revised 13 June 1983

A new spectrophotometric procedure for the determination of microgram quantities of some permitted food colours
(Amaranth, Ponceau 4R, Fast Red E, Carmoisine, Sunset yellw FCF, Tartrazine and Erythrosine) based on their
ability to form water insoluble and chloroform soluble complexes with aliquat 336 (methyl tricaprylyl ammonium

Chloride) has been proposed.

Schemes. for the extraction and spectrophotometric
determinationsL 3 of permitted colours in food stuffs
have been described lﬁ/vanous workers. The proposed
method IS pased on tfe ability of food colours to form
water insoluble and chloroform soluble complex with
aliquat 336 (methyl tricaprylyl ammonium, chloric).
The method 15 advantageous’ as it involves direct extra-
ction procedure. for the photometric determination
of single colour in food-stufs,

Materials and Methods

Reagents:  All the chemicals andl reagents used were
G.R. grade. Food colours and aliquat 33p were recei-
ved from |dachem Industries Pvt. 'Ltd., Bombay an
general mills chemicals, llinois respectively and the
purity of food colours were determinedse. _

Préaration of solutions: A chloroform_ solution
of aliquat 336 (4xI0~2M) was diluted to obtain various

strengths. _

Aq%eous solutions of food colours (Amarnath,
Ponceau 4R, Fast Red E, Carmaising, Sunset Iyellow
FCF, Tartrazine and Erythrosine) were pr_ei)a ed b
dissolving 250 mg% of each in 250 ml of distilled water
and dilued to obtain the desired strengths. _

General Procedure:  Appropriate quantity of ali-
quat 336 and chloraform were placed In a 125 ml sepa-
ratm(t;_ funnel to make organic phase 15 ml. A 50 ml
quantity of food colour™solution and distilled water
were added so as to make aqueous phase 15 ml. The
separator was shaken vigorously by hand for a min.
The nonpolar and polar phases‘were allowed to sepa-
rate, The chloroform layer extract was run into a coni-
cal flask containing 2 ¢ fused sodium_sulphate. ~ Its
absorbance was measured at aé)propnate_ wavelength
against a reagent blank prepared in a similar manrer.

e food cOlour concentration was read from a

standard calibration curve prepared with the same
compound under dentical conditions. o
Recovery Experiments From Juices: To justify the
sujtability"of the proposed method for fruit juices, etc.,
a known' amount of smﬁle food_colour was added to
the known volume, of the fruit juice squeezed freshly
from the fruits. Suitable volume’of the 1UIC€ Was taken
in a 125 ml separater and extracted initially with chloro-
form £2XI5 Ig to eliminate soluble nattiral pigments,
The (t; neral Pr cedure was then adopted for the deter-
minafion of the colour and comlpa,red with the_recomr
mended method2. The results are included in Table 2

d Results and Discussion:

The \max (characteristic of the fopd colour) in ague-
ous and organic phase, the experimental conditions
established for complete extraction of each food colour
Into organic layer, Beer’s law limits, Sandells sensiti-
vity, standard “deviation_ and molar composition of
thé complex by slope-ratio method and Iog%-log method
are shown in” Table 1 Comparision of the resulfs

Yy ohtained in the estimation of single food colour in

{mc_es using proposed and reported methods reveal
heir agreement within 2 per cent. The results obtained
with the Present method are in good agreement g/\nthm
2 per cent) with those obtained by titrimetric methods6
In_the case of bulk samples.

The shght difftrence in Amax may be due to the solvent
shift and complex formation . between food colour
and aliquat 336. In the formation of these chlgroform
soluble compounds azo and carbonyl groups In food
colours are probably bound to the quatérnary nitrogen
of aliquat 3364, _

Interferences: It was found that the following
range of folds with respect to one fold each dye con-

centration of ions or compounds usually present in
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Table 1.

Max absorbance

Food colour C.l. No. Ag. phase Organic lity in organic
(nra) phase phase
(nm) (min)
Amaranth 16185 520 525 5- 20
Ponceau 4R 16255 505 515 5- 3%
Fast Red E 16045 505 520 5- 50
Carmoisine 14720 510 530 5-100
Sunset yellow FCF 15985 480 490 5- 45
Tartrazine 19140 430 440 5- 30
Erythrosine 45430 520 535 5- 20

rron FRUIT JUICES

Amount Amount
Food colour added  obtained

Table 2. recovery studies

% Recovery
Sample

o) A B
()
Lemon 1 Tartrazine 1336 13285 92 99.44
2 Tartrazine 1336 13334 92 99.81
Orange 1 Sunset
yellow FCF 1131  113.89 92 100.70
2 Amaranth 1511 149.70 90 99.08

fruit preparations (%ven in_parenthesis). did not cause
deviation of more than 2 per cent'in absorbance:
%Iucose (115-275), sucrose (90-275), sulphate (115
7_53, [ththate 110-200), citric acid (55-200), tartaric
acid (110-190), ascorbic acid (60-250), sulphur dioxicle
5170'-802 éexceptmns with tartrazing (35) and erythro-
Ine Interfered), benzoic acid Z-ng( XCeptions-Sunset

lel%o%/v and ervthrosine interfered) and saccharin

'Iucose, sucrose, Sulphate, phosphate, citric acid
ascor%m acid, tartaric acid ancP suIE)hur dioxice éio

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 20, NOV./DEC.

Colour stabi_

characteristics of the food colours

1983
Concn of  Beers law ~ Complex  Sandell’s % Relative
all%uat limits in ~ ratio dye:  sensitivity std
(10-3 M) organic phase  aliquat pg/ml/ocnl deviation
(ml) (Pg) absorbance
3 60-604 1:1 0.03329 06
4 60-604 1:1 0.03329 08
4 50-600 1:1 0.03347 03
3 37401 1:1 0.02726 0.7
3 45-585 1:1 0.03591 06
6 160-695 1:1 0.03949 0.4
5 88-792 1:1 0.04292 0.5

not interfere even when they are present in large excess.
Benzoic acid and saccharin” do_not interfere wnen they
do not exceed the limits prescribed in PFA Act. = How-
ever, sodium nitrite, sodium nitrate and salicylic acid
Interfere even when they are present in less than one

fold of the dye concentration.
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Incidence of Klebsiella in Foods and Water

D.
Defence Food Research Laboratory,

Vijaya Rao and K. R Gopala Rao

Jyothi Nagar, Mysore-570 011, India

Manuscript received 22 July 1982; revised 24 June 1983

A variety of raw and processed food materials and water from rivers, wells and city supplies were analysed for stan-

dard plate counts (SPC), coliforms and Klebsiella.

Klebsiella along with high SPC and coliform counts was
which had relatively lesser numbers.

present in all tested samples except the processed samples

Pasteurised milk was heavily contaminated with Klebsiella.

From a survey of 523 samples, 382 isolates were identified as K. pneumoniae, K. ozaenae and K. oxytoca. K. pneu-

moniae was the most preponderent species.

Klebsiella pneumoniae, a drug resistant organism has
been reco%msed a5 an opportlnistic gne involved . in
human pathogenesisl-8 and bovine coliform mastitisd,
Tt has been isolated from a wide variety of sourcesi9-17
?Pa%t 2|s18 a normal inhabitant of the “gastro-intestinal

Materials and Methods

Surface waters, raw milk and focds with gravy were
collected in sterile wide mouthed glass bottles while
solids were collected in ultraviolet light sterilized poly-
thene pouches. _ _
_Food materials: Filtered raw, milk ngcourtesy; the
city milk dairy), pasteurised milk from the vending
stall were analysed within 1 hr after collection.

Raw mutton samples were purchased from the
market. Fresh eg%s were samplegl in the melange form
(15 batches), each time made from several Aundred
e%gs which had been steeped and scrubbed clean’ in
chrorinated (5 ppm) water and rinsed in running

Varieties of fresh vegetables sampled at random from
bulk 9uant|,t|es (10 kg or more in 25 lots) obtained
for processing, Were “washed In running tap water
freg of coliforms, _ , ,

Cloves, cinnamon, cumin, . coriander, —turmeric
red chilli, etc were obtained from retail’ stores and
directly sampled. N

Dehydrated _foods containing cereals, - vegetables
and_spices (HTST 160°-180°C for 6-10 min in a gneu-
matic_arier followed by air drymg I a fluidizeq bed
at 60°-05°C for 2-2--,hrg egg owder, mutton chunks
and spiced mutton mince prepared by freezing at-30eC
followed by vaccum drying"at a plate ternperature

of 55(C to a moisture level of 2-3 per cent in a freeze
drier (Hull, USA), and pasteurised milk (HTST, 72°C
for 30 sec) a commercial product were used; One third

of the déhydrated instant mix were of commercial

origin,

alate_r: Water samples (100 ml each, in triplicate}
from rivers Cauvery and " Kapila were collected
6 points along their ‘course throu%h villages in Mysore
and Mandya™ districts of Karnalaka Sfate in South
India. ~ Water samples from three wells located in
different parts of Mysore city, and the city municipal
water were collected and tested between July and
December 1979,

. Sampling offoods and water: Foods were sampled
in the manner described earliers,  Water and milk
were diluted in sterile distilled water, Processed foods
were incubated at 30°C for 2 hr to allow recovery
8ﬁuﬁs$1nblethally injured  bacteria prior to  serial

Bacteriology: Al bacte_nolo%lcal medial9 were pre-
ared using hactograde. ingredlients of either Difco
Detroit, USA) or” Oxoid TUK) origin.
used, were of ‘AR quahtoy nd all dyes used n the
medlia were the products of British Drug House (India)
or E Merck (W. Germany),

Standard plate. counts SPC& \Were enumerated on
late count agar incubated_at 30°C for 24-48 hr, Coli-
forms were counted on violet red bile agar (VRBA)
Incubated at 37°C for_18-24 hr. _ _
Jsolation and identification of Klebsiella: ~Greyish
pink mucoid colonies picked from VRBA and showm%
no metallic sheen on eosin methylen(? blue agar wer
plochemically ~ characterised2l “and differentiated?
Into species.” Strains were maintained on soft agar.

Chemicals
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Table 1. occurrence of Klebsiella among total coliforms
in various raw food materials
~ Samples  Std. _ Klebsiella % samples
Raw material tested Plate  Coliform/g (as %_ containig
(No.) Count/g coliforms) Klebsiella
Fresh milk 45 104107 103-106 68 100
Fresh mutton 60  103-106 10a-103 13 100
Egg melange 15 102103 10-102 0l 66
Spices and
condiments 30 10-14 5-102 02 50
Vegetables 25%* 105107 104106 36 80

*15 batches each having contents of 100 eggs
**25 batches contained 10 kg of mixed vegetables.

Results and Discussion

Random sampling of raw food materials (Table 1)
revealed that vegetables, millk and meat contained
the highest numbers (104-1(F cells) of aerobic bacteria
per gram. Coliform content of these three materials
was also high (103106 cells/g) compared to other
materials such as egg melange and spices. Klebsiella
was most abundant in raw milk (6-8 per cent of coli-
forms) and vegetables (3-6 per cent of coliforms).
It was less frequently encountered in egg melange
and spices, the coliform content of which was not
generally. more than 102 cells/g and comprised mostly
of E. COll. Non lactose fermenting colonies from most
samples belonged to pseudomonads and/or Proteus
spp.
pghe SPC of processed foods (Table 2) ranging bet-
ween KT-KM/g comprised largely of gram positive
fgoru_lating rods. Air dried foods yielded few coliforms.
lebsiella was more frequently encountered in commer-

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 20, NOV./DEC. 1983

cial products. Coliform content of freeze dried meat
was generally low but in 11 per cent of the samples,
it was in greater numbers (102/g), 1-2 per cent of which
was Klebslella. There was lesser incidence of this genus
in egg powder.

Pasteurised milk showed elevated SPC and coliform
count. Onllz 3.3 per cent of samples were free from
coliforms, Klehsiella incidence being 2-4 per cent of
the latter.

SPC of water (Table 3) ranged between 10MO06/
100 ml and coliforms were present in the range
102-104/200 ml of which Klebsiella content was not
more than 2 per cent. The majority of river water
samples (13 out of 18 or 72 per cent) had high coliform
numbers, of which 44 per cent had low levels of Kleb-
siella.  well waters had lower SPC and no coliforms
except in one case where only coliforms were found.
Klebsiella was recovered from this sample. The city
water supply source had SPC of 102-104/100 ml. Coli-
forms were not more than 103/100 ml in 55.5 per cent
of the samples. KIebsiella was found in one samples.

From several hundred presumptive Klebsiella colo-
nies investigated, 382 were eventually confirmed as
Klebslella-3l(f7 from foods (100 from processed and
247 from raw materials) and 35 from water. Three
species were identified.

K. pneumoniag occured most abundantly in both
foods and water (Table 4). K oXytoca was the next
most preponderent species in foods but was not en-
countered in water. K. 0Za€Na€ was encountered more
frequently in water than in foods.

The distribution pattern of the three species in the
samples analysed is shown in Table 5. Raw as well
as processed milk and mutton contained all three
species of Klebsiella while the air dried instant mixes
based on cereals (mostly rice), vegetables and spices
contained only K. pneumoniag. - Fresh _vegetables
showed the presence of both K. pneumoniae and K.

Table 2. bacteriological quality of processed foods as expressed by spc*, coliforms and Klebsiella
Samples  Std plate , Klebsiella % of samp
Type of sample Process Source tested countly  Coliforms/g (as % coliforms) containing
(No.) Klebsiella
Cereal and vegetable based = _
instant mixes Air dried Laboratory 50 102-103 010  Occasional colony 5.1
-do- -do- Commercial 21 102- 104 0-10 21
Egg power Accelerated
freeze dried - 10 10 -102 0-10 -do- 47
Meat -do- — 10 102-103 10-102 1-2 157
Milk Pasteurised — 60 102 104 0-103 2-4 96.7
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Table 3. bacteriological quality of water from different sources
Sl. Sampling months Source of  Samples tested  Standard plate  Coliforms Klebsiella
No. water (No.) count
L June-July Cauvery 6 104-»)3 10M04 0-10
river 2) () )
Aug-Oct. Rapila b IOMO« 102-104 0-10
river 2) (4 (3)
Nov-Dec. Tributaries of 6 KB-106 102104 0-10
Cauvery u) (5 (2)
2 June-July well (a) 2 103 0-103 0-10
(1) 0)
Well (b) 2 103 0 0
Well (c) 1 103 0 0
3. Municipal
June-July treatment works 6 102404 ='© 0-20
= (1)
Aug-Oct. N 6 102304 0-103 0
(3)
Nov-Dec. *] 6 102-104 0-10 0
(2)
Figures in parenthesis show the number of samples exhibiting the corresponding counts of SPC, Coliforms and Klebsiella.
paenag. K, oraenae Was detected in river water and consls“ng of KIebS|eII or any other tho en are
treate Waters. specially” noteworth e ad itional se

to hstudles tElVEI mplicated K Jebsiela in clini-
ca con |ons an? Jsta 0|Bon|n§zs Its. role as
an Hdlcator of ut|on asn een Seriously consl-
ere P’r\é sovvrb at, m| mytton an
vegetables a] oured stant num oS 0
KIebswh are onta |n at sourced an
e are e ose tem eratures durt
oilin nd coo n the cts e usuall

rom Viable Ra erla The thus .0 lngestm KIeb

a througn these materials |s minima
o E?okene S contam rLet! with tptee hell florazs

erious prodlem in our S f becau
teeﬁ Borate Surface washing given tg t?te vm
eg9¢I|gh levels of bacterial contamination of spices:6.27

Table 4. percentage incidence of Kiebsietta spp in foods &
WATER

Samples K.pueunioniae K. ozaenae K.oxytoca
tested (No)

Foods-fresh &
processed 347

Water 35

Type of sample

65.7 8.9 254
81.3 18.7 Nil

cause of t
B? the cooked foods
Bs I tap, water will not d*slodge
evident. In the recovery

o Y
siella é ?558 arnls in madeW|t uncoo
cook%a \e etagfes expose the consu

or Inad (iuatel
mer to this an ce g
Process| mmatgd the bulk of vegetative Ibacterla

except In trie reeze drie meats were the Inital conta-
minates could not be washed away.

e fo gamis

Table 5. occurrence® of Kiebsiel1a spp in different
materials
Materials surveyed
Raw materials  Processed
foods

Milk, mutton, River, well,
instant mixes, treated water

Klebsiella spp Waler

K. pneumoniae Milk, mutton,
vegetables eqo,

spices egg powder
K. ozagnae  Milk, mutton,  Milk, mutton River,
vegetahles treated water
K. oxytoca  Milk, mutton  Milk, mutton not detected

*Percentage incidence individually was not established as the
strains were identified with source only.
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Coliform. contamination rn milk was shownzg' 31
to occur after PTOC ssrn aerrae K oxytoca
secres encoun ere he stu y are f&
5) Rao JFST %
11 resr nt, ps chrotro hrc an a ej
rso tes showed ositive es o se in t aI cor
orm test, Indlicating atoenrc rrons
Klehsiella N Water ma or ysnt e of aeca origin.
e reserf]tr (yestr ation show? {ha KIebsreII
% (fre ound In~severa ges 00d materra
erent Wgter sources a zﬂi K. pne niae
Was t ?taundants 185 In Whet erta
grauss ould be considere ngarwrthe coli IB f0o
wate[] sanrtat on magr en éo debate out Its
carriage through these Vectors IS evigent.
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Isolates of Klebsiella obtained from food and water samples were found to belong to three species.  All the isolates
exhibited good growth between 5-37°C and the majority of them also grew at 45GC.  About 45% of the isolates gave
positive reaction for the faecal coliform test. Isolates from food sources exhibited hydrolytic activity on starch, protein
na fat. K. pneumoniae isolate produced 2 types of Klebecin. Erythromycin, suiphonamides, nitrofurantoin, ampicillin
and furazolidone resistance was shown by 65-100% of the isolates.  More than 85% of the isolates exhibited
multiple resistance to 5 antibiotics. Four types of resistance patterns were noted for isolates from foods and water.
The former responded to lower MIC (below 100 f¥g/ml) among the four antibiotics tested.
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Table 3. incidence of resistance to antibiotics among klebsiella strains

No, Per cent strains showing resistance to indicated antibiotics
Source £8 S @ 0 - e e .
A C P St T Neo  Sulpha  Fx Fd Na  Step E
Food 347 65.0 194 100 89 59 47 940 403 866 58 nil 49.1
Water 3 100 62 100 il il 312 810 625 100 6.2 nil 100

Symbols of antibiotics as mentioned in text
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Table 4. multiple drug resistance patterns in Klebsiella
ISOLATED FROM DIFFERENT SOURCES
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Antibiotics (%)  Names of
Strains
K. pneumoniae
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APSuFdNaE nil

(%)
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6.2
125
nil
16.2

Water
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TABLE 5. MINIMAL INHIBITORY CONCENTRATION OF SOME ANTI-
BIOTICS AGAINST KLEBSIELLA ISOLATES RESISTANT TO NORMAL
TEST CONCENTRATIONS

% inhibition of isolates

Antibiotic

Ampicillin

Streptomycin

Chloramphenicol

Tetracycline

*No resistant strains found.

Concn.
(F g/ml)

40
60-80
100

40
60-80
100

40
50-80
100

50-80

@

Food Water
28.7 0
142 60.0
14.0 0
17.0 *
50.0

16.0

0 0
37.2 0

0 0

0 *
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Nintynine samples of pork products comprising bacon (27), ham (35) and sausages (37) from retailers’ shop were

examined for microbiological status.
samples which were found to be of substandard quality.
bers from ready-to-eat pork products.
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he countW|s fsa Ies

Table 1. source, number and types of samples collected for

BACTERIOLOGICAL EXAMINATION i] resent dﬁ |n Tabe Average €0 {Iﬁ) [PS
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Shop € oo b ’ # TabI88 taw%éd nﬁs a{n? n the ri) %
APT - - 8 8 me Sa e d psycnro
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selected at random and pooled together. fo S]y d O
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Results and Discussion _ C above 10k ng the sub-
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Table 2. microbial counts (range) in market samples of bacon
Sources Psychrophiles Aerobic Faecal S. aureus Coliform Cl. perfringens
mesophile Streptococci
Shop A 3.1X105-3.5X108 3.8X105-3.7X107  0-3.7X105 0-2X104 0-3.3x102 0-50
Average 44X107 31X106 8.7X104
Shop B 7.8x 10s—4.1X107 75X 105-8.9x 107  1.15X 103-1.L X105 0 0 0
Average 1.2x 107 18x107 3.1X104
Shop C 59X105-1.03x109  1.5X 106-2.83 X109  4.2x103-1.09x 106
Average 1.4X108 7.2x108 3.5x105

E. coli was absent
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Table 3. microbial counts in market samples of ham

Sources Psychrophilic Mesophilic Faecal S. aureus Coliforms ~ E. coli
Streptococci

Shop A 3.1x105-3.7x107 37X 106-39x 107 3.2X103-1.26X105 0-8.2XI04  0-9.4X102 0-1.6x102
(1.2x107) (1.7X107) (5.1X104) (2.4X102)

Shop B 6.0X10M.6X109 3.7X10M.0X108  0-1.67 X105 0-2.7x104  0-6X102 0
(1.3x107) (2.8X107) (2.9X 104) (5.3X10)

Shop C 1.1x106-3.9x108  6.1X105-2.89X109  S.IxI0"JO X102 0 0 0
(7.6X 107) (3.8x10s) (5.1X106)

“Uncountable o
Figures in the parentheses indicate mean.

0 e S o . e S o

F/? Table@
‘eré atve F
lelge 33% ms E conwasnﬂt fecte HE coli 1N numbers not f f(
n any of the bacon sa 1pes Contrary to the a sence o of samp es rom source B aso e
ofc |formsan E. cIr faeca Streptocqcci WETE resen coli N num ran In ﬁg
brit two sampes roms urce e m er t ameano e4 None of esamp
0 deCal Streptococci varle ‘WE rom fOUfCGCW&SfOU (?rprnate E. coli.
wrth te avera eS é lxIO4 an EaaiCESlanS]tJreegtococmV\Bre |soate rom all ecommer-
|

rsg %/el% rceﬁzands urce Bsh v\ed [ESENCe 0 colrfor 5, faecal streptococci, ande. : n
colifor samp & om source C jndicate in food |n Icates te contamination  reflectin
ororms TaI 3. €, col ound In sampes unhye NaItions ayring Various Stages o rces
rom source A(i xlOz ). Faeca treptococ | Were en er l0t9' menti coltfor s
OWeVer, reset in"al"the samples "Qut for two ead toc 00S & permissinle axrmum
samples’ from ource B Te aveaes o t e three cor rms In reay-to-eat foods. e
soré 08S vane fom 5, to somé e ené N raw foo&

ou
amples from APT De artment g dﬁvord of Eut not |n te dfehP/drate e Iprocesse
E. coIr an g%)g CO[I tococcr Ut the other three 0 ested [Imits

0005, 13- 14
sources  Indic orm- contamination, with the are unéerstan ﬁ/narrowgrgthan the colr{orms The

Table 4. microbial COUNT OF MARKET SAMPLES OF SAUSAGES COLLECTED FROM SHOPS AND APT DEPARTMENT

Sources Psychrophilic Mesophilic Faecal S. aureus Coliforms E. coli  CI. perfrin-
Streptococci gens

Shop A 9.8x106-3.0x109  3.5X107-1.7x109 2.2x105-1.0x106  0-1.6x105  0-1 X104 0-2.1x104 ¥
(4.0X 105) (3.3x10s) (5.3X105) (4X103)

Shop B 1.9X105-1.3X10«  4,9x105-1.5x 10s 1.2x 103-4.8x 10s  0-7x103 0-9.0X103  0-9.0x 103  0-150
(2.1x107) (25x10s) (7.7X104) (3.4x103)

Shop C 3.4X104-1.7x109  3.5x106-2.9x109 3x103-3x105 0 0-5.0x103 0 0
(3.3x103) (4.3x10s) (S.6x 104) (8.9x102)

APT 41x104-6.3x106 31X 104-4.1 XI06 0 0 0 0 0
(2.0x10s) (9.5x104)

‘Uncountable o
Figures in the parentheses indicate mean.
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Table 5. number of samples having different range of bacterial contents

Kinds of pork products

Types of organism Range of counts Bacon (27) Ham (35) Sausage (38)
No. Positive 0] No. Positive % No. Positive %
Psychrophilic Upto 104/g 0 0 1 28 2 5.4
105-10% 14 518 2 51.1 18 48.6
107-10% 12 44.4 13 31.14
10% 1 37 1 2.8 2 54
Mesophilic Upto 104/g 0 0 3 8.5 5 135
105-10<Vg 15 5.5 13 31l 13 3.1
107-10% 9 333 17 485 17 45.9
10% 3 111 2 57 2 54
Faecal streptococcus 0 2 1.2 2 57 8 216
F 8 288 9 25.5 8 216
104-105/g 17 62.9 19 541 19 51.3
106-107/g 0 0 5 142 2 54
Staphylococcus aureus 0 %5 925 28 798 il 837
102- 103/ 1 37 4 114 2 54
10% 1 37 3 8.5 2 54
10% 0 0 0 0 2 54
Coliform VRB 0 25 925 28 79.8 13 3.1
102-10% 2 7.2 I 19.9 22 59.4
10% 0 0 0 0 2 54
E. coli 0 21 100 32 97.2 28 5.6
102-10% 0 0 1 2.8 8 21.6
10% 0 0 0 0.0 1 2.1
Clostridium perfringens 0 24 88.8 3 883 21 129
20-150 3 Ul 4 114 10 211

Figures in parenthesis indicate total number of samples examined.

Rres nce of e, coIr in ha%bacon anfl Hausages in from so rce fb‘ anrt rom 2 and 5 out of 7 ar]d
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ser}/aft ns vvrth ready-to- cook rk ro ucts,  vation were made In sausages Isclated from

Aownc ecaI trepocqccrU rozen 2 sam ?o sourceAéa respectively. Saureus
rec rn re toe é)ro Ucts gr raW Too(s 1S coqs gred & Indicator Qr anrf
nsu ete b hamson resent  but .In rea -{0-eat 100 a?‘pathogen ere ore,

am am, 2 maximum tsug esteds  To 5“0 C00k ?or

"—(ﬁ

na\éeosﬁsgatr a ca treﬁtggogécet ltran the Sug- IS more om are ested
este rt confirmin est ndar8 sanitary conal-  [a -to-eg agot m ret an, eﬁ tt%%e authors
t‘bl(:‘

reva ling. T g OUﬂS 0 ' perfring Ipresen UIA er Syl at r0 ducts yi ore than 102
an SauUsage sampe? rang (f m 2o and less Tatt dl% rg eac rtp r Investl-
c are In e Ooested limit gatroitss ould be o eandr er cent of £ re‘Beat

the su
ot 10/g or 1ea to at cts mples show more t B %n 5. aureus, [ Pro-
. aureus we 150 ate rn out of 9 samples of hacon ~ duction has to stopped. I the present investigation
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Fluctuations in the Quantitative Predominance of Bacterial
Groups in Fresh and Stored M utton
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The aerobic bacterial flora of fresh mutton was largely made up of lipolytic or proteolytic psychrotrophs which in-
creased 2-3 fold in mutton stored at 25r20C. In mutton stored at[5 M 2°C, there was rapid increase in psychro-
trophic and the proteolyitc groups initially, while in later stages lipolytic [bacteria were predominant. At 20°C storage,
there was gradual decrease in all types over a period of 3 months.  Predominant aerobic bacteria were Staphylococ-
cus, Micrococcus, Bacillus, three genera of coryneforms, enterobacteria, "Acinetobacter, Pseudomonas and Moraxella.  Sta-
phylococcus were the dominant lipolytic bacteria followed by Micrococcus, whereas equal number of bacteria from both
genera were proteolytic. In exposed mutton, stored at 25 and 5°C, gram positive bacteria were predominant, whereas
in covered meat the number of gram negative bacteria were predominant. Moisture loss increased with the storage period.
Meat developed off-odour when the total plate count was more than 107~8 per gram, but the colour change was
independent of TPC.

The Indian armed forces bﬁrngf one of the singl les helqq at ambient and low temperature were
% %est V&)erocurer of meat In the Tresh and Brocess rnc d the ana YSIS _
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Materials and Methods i raH P n o 80 Pg(iop”a etﬁge Iunr]ra used \ver
Meat samples were collected from the butchers, Bsger stanga% pro edure325 which are summarize
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[
Six” hundred”isplates of aeyobic bacterral flora of o Bl count Age
fresh mutton and a total of 800-900 Isolates from
211
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0

Ing , storage., fime eratures
ago g%ffo ou deve ment f 4 Qe Drotenlytic counts, wes present | 45 per- cent
ampies.

oaTP nsﬁ (Qisstjctooa}vca%
etecteé: a\%tmr YS or Lanm odour deve

a‘ Table 3. changes in populations of the aerobic spoilage
Ope In t S rozen Sam eS -Le CO ur 0 flora at low temperatures
meat rango ngj e Initial 0. the fma g , acterial counts (xlodio]
red (at-20°C), reddish brown at 25 C) or very ar Storage  Period after  Bacterial counts (xlogiolg)
temp postmortem Psychro Lipolytic ~ Proteolytic
(°C) trophs  bacteria  bacteria
Table 1. elative increase in total microbial populations of 5i2 3-4 hr 4.4 4.4 34
FRESH MUTTON AT AMBIENT TEMPERATURES 4 days 54 43 40
Hr of Total counts (Xlogtp/g) 7 days 5.6 5.0 45
postmortem Nerohes A Psychhro- Lino Plrot_eo- Yea%ts 13 days 6.6 6.1 5.1
erobes Anae- trophs Lipoly- Iytics  an
robes tics moulds 2 days B & 4
34 500 36 45 43 40 21 20 i'e grth gf gg j;‘
mon . . .
24-36 8.0 50 71 7.6 11 41 2 months 40 49 40

48 8.9 82 93 8.1 80 66 3 months 44 4.2 35
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Table 4. effect of storage temperature on pH, moisture content,colour and acceptability of raw deboned mutton in relation

to THE TPC
Temp. Time TPC pH Moisture Odour Colour Overall
(°C) postmortem  (Xlog 10/g) (%) acceptability
25 3-4 hr 50 512 174 Nil Pink Yes
24-36 hr 8.0 5.90 69.4 Nil or barely Deep red Yes/No
detectable
48 hr 8.9 5.80 66.6 Present Dark red brown No
5 3-4 hr 52 5.92 775 Nil Pink Yes
4.4 51 6.01 67.8 Nil Deep red Yes
7d 54 572 65.3 Nil Dark red brown  Yes/No
13d 6.3 5.65 437 Nil Dark brown &dry No
21 d 14 5.92 26.7 Present Dark dry No
-20 5-6 hr 6.6 5.90 775 Nil Pink red Yes
Lni 53 6.20 75.3 Nil . Yes
2m 50 6.10 71.9 Nil Deep red Yes
am 44 6.00 69.8 Nil Yes
d=Days
m=Months

168 3 tﬁgutfon which showed hi httaL co1u8t8 Hgot ola/nc 'ggs were equal to TPC and greater than

bacten equalle
805 reater ?ﬁ]e proteo 8/“8 acteria \n @ora of fresh muFon with a TPC of
ercent of sam er ce hrg 25 xlé % le &) consisted ot 76.4 per cent Gram
ou svvere to be| tesame rder o magmtv %smv ? er cent r}]n\elgetwe acteria.
se to the Zﬁ5loer cent mfes multton P [oteo?/t actena 2x0 resent n
e e otﬁér'% 0 procotc backria syl e same o %“St?ve ‘pp eﬂ%e qa
?I action o% samples (5.2 per cen% however the anc acteria ?a x(i04/g WWere epresetrY dﬁ by an even

Table 5. correlation coefficients of relation between tpc (t), lipolytic (1) and proteolytic (p) bacteria in 67

BATCHES OF FRESH AND STORED (SPOILING) MUTTON

Observed TPC r values for % of  Explanation of categories
range Category T&L L&P P&T samples (counts/g)
Fresh mutton
103, 104 105 T=L=P 0.73 0.17 0.79 285 105T-105L-105P
104, 105 T=L>? 081 0.6 0.54** 285 105T-105L-104P
104, 105 T>L=? 0.55%* 0.79 0.65* 28.5 105T-104L-104P
105 T>L>P -Not done- 145 105L-104L-103p
Stored mutton (5°C and 25°C)
10T 10» T=L=P -Not done- 15.6 107T-107L-107P
106, 107, 108 T=L>P 091 0.78 0.85 40.6 107T-107L-106P
106, 107, 108 T>L=P 0.78 0.84 0.74 315 1077-106L-106P
107, 1GS T=P>L -Not done- 6.2 1077-107P-106L

AH significant between 0.1 and 1 per cent level "Significant at 5 per cent level

*Significant between 5 and 10 per cent level
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Table 6. composition of the aerobic bacterial flora of

FRESH MUTTON

% representation of genera
Genera and Gram nature

TPC Lipolytic ~ Proteolytic

Staphylacoccus (+ ve) 44.6 56.0 30.0
Micrococcus (+ve) 20.6 16.0 30.0
Aerococcus (+ ve) 1.0 _ _
Bacillus (+ve) 4.2 100
Corynebacterium (+ ve) 32

Kurthia (+ve) 12

Arthrobacter (+ ve) 120 -
Microbacterium (+ ve) 0.3

Enterobacteria (-ve) 9.2 4.0 100
Acinetobacter (-ve) 32 20 25
Pseudomonas (-ve) 35 3.0 35
Moraxella (-ve) 5.4 34 110
Unidentified 2.3 4.0 3.0
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Table 7. aerobic spoilage flora of mutton held at 25i_Z°C

AND 5+2°C
25°C 5C

Generaand Gram natire Exposed Covered Exposed Covered

mutton mutton mutton  mutton
Staphylococeus (+ ve)
S. aureus i 40 125 100 33
S. epidermidis ]
Micrococcus (+ ve) 10 125 575 20
Aerococcus (+ve) 25 = 25 -
Bacillus (+ ve) 25 9.5 40  —
Corynebacterium (+ve) (70.0)— (51.0)8.5 (82.5)35 (6.6)—
Kurthia (+ve) 15 2.5 —
Arthrobacter (+ve) 15 55  —
Microbacterium (+ ve) — 50 13
Enterobacteria (-ve)
E. coli, Klebsiella (+ ve)
Citrobacter, (ve) ~ p 90 125 50 400
Serratia, (-ve) J
Proteus (-ve) I
Acinetobacter (-ve) 6.0 120 40 400
(A. anitratus, A. lowff.)  (30) (49) (175) (933)
Pseudomonas (-ve) 15 125 35 250
(P. flourescnes, other spp.)
Moraxella (-ve) 2.5 50 20 33
Unidentified 50 7.0 3.0 -

Figures in parenthesis indicate the overall percentages of Gram
positive and Gram negative flora.
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Sorghum Quality Studies—Part 1. Rolling Quality of Sorghum
Dough in Relation to Some Physicochemical Properties

A cHANDRASHEKAR AND H. S R. DESIKACHAR
Central Food Technological Research Institute, Mysore, India

Manuscript received 18 November 1982; revised 19 July 1983

Roti rolling quality of 45 varieties of sorghum (Sorghum bicolor Monech), in relation to the physicochemical charac-
teristics of flours was studied. Varieties possessing good rolling quality showed lower gelatinization tempe-
rature, higher peak viscosities, higher set backs in the Brabender viscograph and higher water uptake at 70°C was
correlated to starch damage in flour. ~ Amylose, protein and prolamine content of flour had no relation to roti rolling

quality.

o RO R B
nleavene pancae (Bhakri, Roti) O A nP % ganca es th h. However, It hs known Iy
tudde kall, UggliL for ConSli(q]Rtlon 0 xerlence UhIS maewﬂ hot Wﬁe

ecentl dev 0 ed varieties have It gains adheswe 0 enabli |n it to
not comg popu?arp & t % X re reported f0 possess Thg present study @n@nﬁ% concern dW|t the re?atlve
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roIIrn% q’u lity of sor hum do hfom (ifferent varie- thfe dfrr bite of w rr@ i reéﬁa?ce 0 fI

tres N felation to s pys coc emical - properties t0 dr stic gtess o

of sorghum flour, ur%] Aclear nce 2mmwas marmtained Detween
r and plate.

Materials and Methods Vrgcogr hsp and at ptake: |0VISCO ra

MrIIrn (?r ns of 45 ure rzred sor hum varie- arrre out ont our sa t%le usi RaBa rﬁr@t
arne

Ies, 0 rom bre er's (International, Cro ovrc crrn

esearclla Intrtute for §e IN% 10 |c an arc 30Ke 8 t dof v%ole meafﬁo%r

nrversrg Agrrcu[tura Sciences, D rrrm farm, meshf our fro ors sor]qougt Was, Used or
und rn a pate type grinding m int

\iere gr 0 pass ﬁns ring reproducioili ? inferference b ey
throu BS mesh size. a per cent w/w condrtton Wat
Doug |xrn and roIIrrJ One hundrét offl Hptaeo ouri eter H J'Hg (13
Was a erT t IoLbor ater, mixe o our tlg water an r rente
dt a_unjtorm tto a co enc eratu ran mg rom C 3.hr, centri ?
ing cold water, S hatt hco rom” for 15 rn argj eter iNing moIsiu
seqlimented resicle by drying”at 105°C

Inqa%eR fﬁ't 0 ha%?rt rcgjle\genﬁ/ a Wgor?en pLJ Into tent]m !
ccua 1SS OS[GC lameter and zm[n ICKNeSS. Starc(q age: Starct} V\arﬁa e in éhe ﬂoirrswas
ro rn uat 8 waaeva ated b rts PSSR W errﬁtho P and Fe 3usrn
Eﬁ)l ? e an str h re the cE etpcngOWIt hstan %?ﬂ 0{} Sta? o aée V\elagreised r? : Orﬁrlnceai
h[t 1%e rgt!])i%% uall was61 pEtra Uated sub ectr dﬂttey éz atic met&odo Bar 54an that 0
ning numboe qFnd rouped [nto poor rﬁl ibons Wit rght dcatrons exten ﬁ
{8 0(;(9?& 8derate rolling Groﬂp 25 and goo rqu be rgr%r ra]teron for b rmrnerﬂ [) gg [s)tlrgarosaercatie
n%ir samrﬁes 14 varretres vvere aI 0 scored for roIIrng grd m thodW?s ?F R

a similar way, utte prepare An lysis: total_ protejn8 prolamined,
erng drﬁerent [ tros 0 rarlr_? %h 1 and - starches Viere deteymrnedr élefait)ted‘ ﬂoursp
e &/erae va ue re or e ere the scores Were

[ in |vrdua varleties Results and Discussion
Dough,. Texture: ure of do dvvasqh a[ed at Gelatrnrzatron of the starch which gives adh Sive
three o\rﬁerent water our ratios Lff uﬁfepends on t e nature 0 the

eneral  Foods Tei<tur meter USIHH ﬁ: ale ang g P% E%Sn%t?tr}eﬁtsdoéjgan estructure (ean te T
wger Average value for each sample has been recor- - ragure of heating and_the extent of its \w

The texture was measured as a ratio of peak in  grinding the grains. These parameters were, t ere ore.

Table 1. viscoamylogradhic and textural properties of sorghum in relation to dough rolling properties

Viscoamylographic data Dough characteristics
Rolling Amvlose Starch damage Gelatinization Peak Water
Group . (%) éWiIIiams & temp. viscosity Setback absorption  Adhesiveness
quality eGol) (OD) (°C) (BU) (BU) (%) 0ysj)

I Poor (1) 30.0171.03(9)  051;0.70 7471.5( 9 27M19( 7)) 425;40(6) "Mp2.2(8) 353,089
H Moderate (2) 30.8110.55 0.570.05 7270.8(18) 266;13(16)  572™21(16) 107 1.7(10) 4.63;0.8( 8)
[l Good (3) 30.61;0.83 063:0.06 7070.6(18) 396,18(13) 630;32(13) ";1.5(11) 5.3240.5(18)
Test of significance
Group | vs I * ** ¥
Group I vs it NS NS *

Group IT vs Til NS * NS

All figures are mean”kS.F.; Figures in parenthesis indicate number of varieties tested.
t Significant at 1% level, **Significant at 0.1% level: NS=Not significant
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Table 2. relation BETWEEN ROLLING SCORE, CHEMICAL COMPOSITION, STARCH DAMAGE AND WATER UPTAKE OF

Variety

SB 2401 K
SB 1079 R
SB 2401 R
SB 1079 K
SB 1066 R
CS 3544
SB 1085 K
SB 1103
LOCAL
SB 1079 K
SB 901

SB 1066 K
CSH-5

CS 3541
SB 1085 R

Correlation coefficient:

Rolling
score

25
3.0
35
15
4.0
1.0
35
4.0
4.0
1.0
35
4.0
4.0
4.0
3.0

Amylopectin
Amylose

191
1.46
|.f5
1.60
151
1.66
181
1.53
1.53
1.70
1.55

1.38
1.58

Starch damaged
(enzymic)
(%)

48
51
68
47
45
60
n
72
[
61
57
73
63
69
5

Rolling Score vs Water uptake 70°C*
Water uptake 70°C vs Enzymic starch damage*

*Significant at 1% level.
The other values are not significantly corrleated with rolling score or among themselves.

FLOUR IN SORGHUM VARIETIES

Total
protein

(%)

10.59
10.65
9.34
10.82
9.56
9.01
10.29
9.29
9.28
10.97
8.19
7.84
10.34

8.98

Prolamine

(%)

2.96
455
4.40
3.93
3.92
3.53
417
459
371
4.26
2.90
4.19
3.88
4.26

Water uptake at

60°C

(ely

2.00
2.86
2.44
2.32
2.12
2.70
2.88
240
211
2.46
2.29
2.10
240
2.63
2.22

70°C
(els
3.80
450
473
3.45
6.02
315
4.95
451
4.45

4.44
5.04
4.36
4.36
476
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Effect of Aging on the Fatty Acid Composition of Some Indian
Varieties of Brown Rice

. Ramarathnam and P. R. Kulkarni
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A study on the changes in fatty acid composition of ten varieties of India| brown rice indicated that there was
slight increase in linoleic acid, while palmitic and oleic acid levels declined during storage for 120 davs.

It |s1 common practice to B%e the fresh% harvested nan es in fatty acid composition of lipids of some

[1 t least Tor § months ore consumption. thie Tndlian rice varieties during storage.
e reporte that cerian chan X ur n t e
rrcg grﬁrn duré gstorage% S Br0s0 so nP 0 Materials and Methods
and "the enaosperm ~of brown rice containg Ricg: Ten varjeties of addy incl dr 'Basmatr
proteins -5 ?nd Ambemohor were co ecte att rvest |me
In addﬁron trie séarch fan Ie n hound I| rom the Rice Tesearch gtatron Kon an Ishi Vi t)(
marnlyfg osg‘no r1pr rgrrcu ar soe ithin5o. "The peeth, Karjat, fumigated and st re oos ed
crude’ fat conterlt of "orown rice en re orte unny bags, at room temperat re or our mo
between 18 and 4 per cent7|0 efa acr tron Lof the lipids: varl res wer
? osrci (i f orown rice ‘qgrds shows t rie usrn Rens ton S rrn Mac
olelC an |noe|c aclds ret mzyor constrtu nts h rown r|c roun mes
Terrce lipigs are ||a Iet |daiion and/or g Pred 8fanhof ourwas xtra?ted thrice Wrt four
P(srs urrn storae P ere contribute t the volumes oform: meé no mrxturﬁ
av&ur cha acterrst s of the stored rice. .In the gres nt In a Soxlet extractor at 70" rsh e Co brn
work, an attempt has been made 1o investigate the  extracts were evaporated to dryness In a rotary eva-
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orator.  The residu dissolved in Similar solvent  were marntarned at 300°C. The carrier gas. (nitr
tRo]ta gﬁ |hr?wrt Water to ontain purrfreé ow rae Wes 20 f/mm Th ?d ntrf?catrrgnltoo ?Hg

d ester was made on the basis of retention
Est |ca op of the Jipids: Two"h ndre and_fi te standar privatives. . Quantitative esti-

o the |ﬁrdwasrefuxe at 10C rrn 5 atron of the fa acr composition was done by
o per cent HCL In metha coo raserre

the peak area metnod
se ratrn unne an 20 m water

en WI

0 eum ether érvr Resilts anﬁi Discussion
?% Ly Aok | rr.r“trrsrerorrferr s o
U
untl ree of &l rre@ over an ?rou sodium su- o, erent Perrodso storage eIrsedarrr]r Ta Iel Tn%
e e G Wi ' e gt o Bl e
%e meth L %ters Were s(eparated from unserﬁronr r1ce in asﬁ the varretres m mé% Imost constant Burrng
(P a? Y esrlrcrcceﬁrx Acm§S P(t)hegt% C emr- eE'erce) Plcgtorage IS similar to those reporte
12, 8,16
nﬁtho du iy £ el ?17 ag ﬁ” %PELE major fatty acids of lipids of fresh harvested
E)out hr i rquetp r eltn er es ventwas and stored rice vrities are presented in Tadle 2 Only
eva oratgd er\(/)g]orta%re%uate Under reguced pressure
Srmr ar efdra lon and esterification of lipids fro , Lipid content (%) during different days of
0c&rred Wes carried out at reqular intervals of  Variety e e
Analysrs o ffat tly acr compo ition of the methyd esters  Taichung Native-1 237 236 235 235 230
of lipigs by GLC: emetg ester Obtalnri from Karjat-13-21-2 255 255 254 283 283
the Ir 5 of fresh harvested oed r1ce sa es vvere R 215 215210210210
4 Wlth a ame | nrsaton ector ?gss Karjat-1-3-A 165 162 162 161 L6
8 t Jaya 1.95 1.94 1.94 1.93 1.92
aCe i per (hené panke] 200 228 221 221 226
o ) ate rBSfL%% o B A R
mpemonor . . . . ,
98\/8“ v&nn] at e w marntarne§ |sothern¥ IIIBI Pusa-33 247 247 247 246 244
atl e both the detector and injector POrt  *Results average of three experiments
Table 2. fatty acid composition (per cen t) of brown rice varieties at harves t and during storage
At harvest 30 days 60 days 90 days 120 days

Pal. Oleic. Lino. Pal. Oleic. Lino. Pal. Oleic. Lino. Pal. Oleic. Lino. Pal. Oleic. Lino.

Taichun

Natrvegl 257 418 323 256 418 325 255 416 328 254 414 31 254 409 336
Karjat-13-21-2 285 461 253 284 459 256 282 458 259 281 456 261 280 454 265
IR-8 354 441 204 353 439 207 351 437 211 349 434 215 348 432 218
Ratnagiri-24 252 462 285 251 460 387 249 459 291 248 456 295 246 454 299
Karjat-7-3-A 275 471 252 214 470 255 213 467 259 211 464 263 21.0 463 26.6
Jaya 295 443 261 294 442 263 291 440 267 290 438 2711 288 436 275
Pankanj 322 461 216 320 460 219 318 458 223 316 456 227 314 458 230
Basmati-257 264 487 248 263 485 251 261 480 257 259 417 262 257 414 267
Ambemohor 253 456 290 261 454 294 249 450 300 246 448 305 244 446 308
Pusa-33 281 443 215 209 441 278 278 440 281 276 438 284 2715 436 288

Pal—palmitic acid;  Lino--inoleic acid.

4
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Table 3. minor fatty acids in brown rice at harvest and on storage
Variety Freshly harvested 60 days 120 days
c L M LO A C L M LO A C L M LO A

Taichung Naiive-1 4 ¥ & 4 b 4 4 - 4 o= = 4 _
Karjat-13-21-2 " " R O T - o+ - 4
1R-8 + + + + 4 + — + 4 . 4 — _
Ratnagiri-24 ¥ L TR + y -+ - - = = = =
Karjat-7-3-A 4 P b+ + 4 | 4 -
Jaya + + 4 + + + + + + — + 4 — —
Pankaj + + + + + 4 + 4 + — + + 4 - -
Basmati-257 + + 4 4 + 4 4 + — + + _ - _
Ambemohor + + + + + + + + - — 4 _ _
Pusa-33 + + 4 4 4 + + - - = ; + _

C—Capric acid;  L—Laurie acid; M --Myristic acid: LO—Linolenic acid and A-—Arachidic acid.

+ . detected, —: absent or not detected.

Results are average of three experiments
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Variabilities in the Dehulling Characteristics of Pigeon Pea
(Cajanus cajan L.) Cultivars

N, R amakrishnaiah and P. P. Kurien
Central Food Technological Research Institute, Mysore-13, India

Manuscript received 11 June 1982;

revised 19 May 1983

Milling (deliusking and splitting) characteristics of eighteen cultivars and one commercial variety of pigeon pea were
studied. ~ There were variations in dehusking characteristics, which were independent of size or husk content of the
grain, but was influenced by other varietal factors such as adherence of husk to cotyledons and moisture content. The
yield of dehusked split dhal and pearled grains also do not depend on the size of grains or the proportion of the
cotyledons, but are influenced by splitting and scouring losses in dehusking machines. Splitting during dehusking appears

to be a varietal character which is also influenced by moisture.

Moisture has an adverse effect on dehusking.  The

moisture level at which there is maximum dehusking is specific to each variety and is usually below the normal mois-
ture level. Appropriate pre-milling heat treatment enhances dehusking.
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100
Table 1. thousand grain weight, husk, cotyledon and
GERM CONTENT OF THE VARIETIES
o Variety/cultivar 1000grain  Husk  Cotyledon ~ Germ
wt %g) (%) (%) (%)
90 Commercial var. 70.9 125 86.4 11
BS. 1 76.8 145 84.2 13
& wsl: T.2 79.6 14.8 83.8 14
o S-8 84.2 141 85.0 09
“z" i S5 85.2 155 83.4 11
5:; 8ok C(:)m;,“"f-'?‘ ICP-722 1 90.9 12.3 867 * 10
5 P vagiety ICP-7118 956 140 85.0 10
w ICP-1 973 13.9 85.3 08
Qast G. Local 97.9 13.2 85.8 10
ICP-7120 98.9 141 85.1 08
70 Hy-1 103.1 127 86.3 10
B ICP-7182 104.7 135 85.5 10
Hy-A 107.2 141 85.0 0.9
65k Hyd-2 119.9 12.7 86.6 0.7
Hy-2 132.9 11.6 87.5 09
25 ICP-7119 1773 13.0 85.9 11
L L i Hy-3C 188.1 11.0 88.2 0.8
40 70 100 130 160 pjyan 109 105 889 06
TEMPERATURE,"C 5-141-31 1916 148 840 12
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on degree of dehuskir.g.
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Table 2. degree of dehusking of the varieties
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Table 3. apparentyield of splits and unsplits from different
CULTIVARS AND CALCULATED (TRUE) YIELD ON COMPLETE

DEHUSKING
Apparent yield (%) True cal-
Variety/Cultivar culated
Splits~ Unsplits ~ Total  vyield (%)
Commercial var. 35.9 44.3 80.2 76.8
BS. 1 503 216 779 76.6
T-21 3.1 46.1 79.2 78.2
S-8 48.6 295 781 76.8
S5 44 .4 35.0 79.4 76.3
1CP-1221 25.8 54.9 80.7 78.8
ICP-7118 43.6 3.1 78.8 78.1
ICP-1 445 338 783 75.0
G-Local 66.6 11 3.7 72.3
ICP-7120 205 58.9 79.4 774
Hy-1 67.8 11.6 79.4 13.2
ICP-7182 55.5 23.1 78.6 77.6
Hy-4 36.6 41.9 785 76.9
Hyd-2 728 2.3 75.1 73.6
Hy-2 69.0 10.9 79.9 784
[CP-7119 711 7.0 5.1 76.6
Hy-3C 75.6 36 79.2 779
H7-3A 75.0 48 79.8 788
S-141-31 208 61.2 82.0 82.0
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Deoiled, demucilaged and dehulled linseed meals were tested for various reported toxic factors.
nism was found to be the most prominent antinutritional factor.

promising in improving the quality of linseed meals.
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usitatissimumij as a Protein Source.

3. Comparison with Other Vegetable Protein Sources and a
Trial in Broiler Production

V. M. Mandokhot* and Narendra Singh
Central Food Technological Research Institute Mysore 570013, India

Manuscript received 22 November 1981;

revised 1 June 1983

Autoclaved, demucilaged linseed meals were found to be inferior to other vegetable protein sources in comparative

chick growth studies.

However, the wet autoclaved meals (Lm.WA) did not show any adverse effects in broiler

chicken when incorporated at 50% protein replacement of groundnut meal in rations.
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Table |. broiler diets composition®

Starter** Finisher**
Ingredients Control LWA+GN LmWA+GN LWA LmWA Control LWA+GN LmWA+GN LWA LmWA
C A B D = C A B D E

Groundnut meal

(GN) 24.60 12.30 12.30 — — 19.20 9.60 9.60 — —
Lysine mono-

hydrochloride 0.7 0.70 0.70 080 080 0.55 0.55 0.65 0.65 0.65
DL-Methionine 0.10 0.10 0.10 010 010 0.05 0.05 0.05 0.05 0.05
Ground yellow corn  57.00 53.00 53.00 49.00 49.00  62.60 59.50 59.50 56.30  56.30
Linseed meal, wet

toclaved (LWA) — 16.30 — 32.50 — — 12.70 - 25.4 —

Demucrlaged linseed
meal, wet autoclav-
ed (Lm WA) _ _ 16.30 _ 32.50 — - 12.70 — 25.40

«Common ingredients (%): lard 4.0, corn Pluten meal 5.0, fish meal 5.0, lucerne meal 1.5, dicalcium phoslphate095 calcium carbo-
nate 1.05; salt mixture 0.35, and the recommended vitamin and feed supplements
**A and B diets had 50% ground nut protein replaced by linseed meals, whereas D and E 100%.

In the test diets elther alf or totI roten of ground sults of ovvth tu?res are given in Table 2 _ Al
H replace ytre te Ir see etss o varrab 00d. Intakes, ght a]rns FF
chic vvere Plou or our d PER estrb éy uotients vvrtt\ est gues
then el a] r s r hute rnto i/e prot In and’ tfe lowest in linse Aets
treatments ea vgt Into ourr Ast ere Were no thrcr ?Xe srnc ICKS 0N (lgts
fes and reare op erent ret In stan contarnrﬂg tre%ted Inseedl meal, enutrrHon rnferro
roaders. At e end of fi hvvee ﬁhrcks were rity H be ole to other factors, sp en fotal
trﬁns rred, tri 00r pen an gé IS %r rations,  Vegetadle protein was derrved rom nsed materras
gestrb stu y vrras conducted I the second  Broiler production studies: cumuarve
exg)err ena] period. data qf chicks on the contra C& test étretsr
ét of the ex elrrment tg FOCEsSIN D, E) confaining . wet auto ir linseed ma eras
brrs or reay 0-C00k ¢ r! F stan [ twi Ievesare g| IC sh?
roce ures The Individual  carcasses e feen Ae fwo eves nseed the rep a0 ment
nol, | g IoP r]ebas(? con rrmatron f# ? % roun nut rotern at per cent. (A vrgrs 1@
r}eastar(t ck Tinis n pro esaed urt than at 100 e centge Demuci n |ed! to. cefi-
back fat was estrmate byt

of Moran  nite |mpr0ve ents over 'thé use 0 muc aec ntainin

et al2. meals. " A rfercnt %ou dnu otern e acemen
o the wet aut%ri ave age rnsee

Results and Discussion Was comparaple to contro e et of rntae

Comparative evaluation of various materials: 1he FER and PER, but s Ig |y error In respec

Table 2. comparative EVALUATION OF CHICK GROWTH RESPONSE ON DIFFERENT PROTEIN SOURCES

Group Diets Feed intake Gain in wt, FER PER Digestibility

(9) ) quotient

A Groundnut meal-control 6956« 3888* 0.56« 2.36« 60.33

B Cottonseed meal 5840« 3327« 0.57« 2,39 58.54

C  Sesame meal 4934* 213% 0.55«* 237« 55.28

D Leaf protein 7839« 46544 0.60¢* 243« 65.53

E  Soybean meal 6955« 3795* 0.54«* 2.28« 54.01

F - Demucilaged linseed meal WA 33554 14211 042« L79* 4135

Means with different superscripts differed significantly (p<0.05). All values are averages of 5 replicates of 5 chicks each.
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Table 3. cumulative feed intake and weight gains and other growth response values of chicks from

10-WEEK FEEDING EXPERIMENT

Group Diet Cumulative feed Cumulative wt Mean FER PER Digestibility
intake (mg)**  gain (g)**  wt gain (g) (%)
C  Control-GN 47360" 22920" 1910« 0.483" 2.121" 60.81
A LWA+GN 43830" 20388* 1699* 0.465" 2.065* 66.06
B LmWA+GN 46115" 21840* 1820* 0.474" 2.119" 64.20
D LWA 19268* 17440" 620" 0.386" 1.670* 54.00
E  LmWA 21792* 11820 985d 0.425* 1.896" 66.18

*For diet symbols see Table 1. A and B had 50% groundnut protein replaced by linseed meals, whereas D and E total groundnut
protein replacement.

**Means different superscripts differ significantly (P<0.05) values are average of 4 replicates of 12 chicks each.
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Table 4. weights at different stages of processing of chicks and losses occurring there of during broiler production

wt on Plucked ~ wt of warm evis-  wt after wt of wt of head and
Group Diets starving carcass wt  cerated carcass  chilling giblet legs
() () (0) (0) (b) ()
C  Groundnut (GN) 1386* 1673 1293 1383" 83" 135"
(4.54)" (15.38)" (22.79)" (1.10)" (6.46)"
A LWA+GN 1671* 1478* 1104* 1190* 76* 129"
(532)™ (16.26)"* (25.63) (7.95)* (6.93)*
B LmWA+GN " 1564* 1219" 1298" 1 134"
(605)* (17.17)* (21.69)" (6.60)* (6.33)"

Means with different supercripts differ significantly (P<0.5); Figures in parenthesis are per cent losses at different stages of processing
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Table 5. weights of different commercial cuts and analysis of back skin fat (",, of dry weight)

Groups  Diets Wings Thighs Drumstick Breast Buck Neck Back skin fat
(0) () () (0) (0) () ()
C  Control 174.0¢ 226.5" 214.8° 399.5" 290.9¢ 82.1" 86.53"
A LWA+GN 169.7° 196.8* 190.4* 321.5* 244.7* 1L7* 82.74*
B LmWA+GN 164.2° 2136° 198.8* 357.9¢ 212.3° T1.4% 85.04°

Means with different superscripts differ significantly (P<0.05)
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Studies on Extending the Shelf-life of Soybean Curd

Usha Grover. Surjan Singh and B KM

Department of Food Science and TechnologyN al(IBmBaIPant U%Egty of Agnculture and Technology, Pantnagar,
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The effect of different treatments like immersion in water or aqueous solutions of 2 per cent citric acid, 5 per cent
sodium chloride or a combination of both for 24 hr and daily replacement of the solutions with fresh water and deep
fat frying at 180°C for 4 min on the shelf-life of soybean curd stored at 5 and 30°C was studied.  The treated
samples were analysed for changes in chemical composition and microbiological status and were also evaluated orga-
noleptically. It was found that the curd kept immersed in water or 5 per cent sodium chloride solution at 30°C
was acceptable for a single day.  However, the curd preserved in 2 per cent citric acid or citric acid and sodium
chloride remained wholesome for 6 days at 30°C and for 15 and 18 days when stored at 5°C. Curd, deep fried in
fat and stored at 5°C was found acceptable upto 12 days.
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Materials and Methods
 Preparation of Soybean milk: Soybeans (varje
Bragy) was cleaned, washed and sgaked overnrght
in watér, (quantity used being three times, by weight
to that of seed) rinsed 2-3 timés with water and ground
In a colloid mill with hot water (85 90°C).  The ratio
of ary beans to water (Wl\/) was 1:10.. The resulting
suspension was hoiled” for * 10" min vvrth continuous
strrrrng and filtered through two la tyers of cheese cloth,
SOhleolssoy milk thus obtained contained 6-7 per cent
Preparation of soybean curd: Soybean milk heated
to 85"C. and calcium sulphate (0.4 per cent WIV) was
added while stirring vrgorously he contents were
left undisturbed for” 10-15 min“in a water bath main-
tained at 85°C. Later, the vessel was kept at room
temperature fill the setirng of the curd, and the whey
was siphoned off and the Cural was pressed by applying
pressure edurvalent to 10times the werght of ‘soybeans.
Preserva jon:  Freshly gre ared curd was clt Into
blocks of 5 cmx5_cmx3 ¢m and divided into lots.

One lot each was |mmerse In water or solutions of

5 rcent NaCl, 2 per cent crtrrc acid. and a combi-
nation of 2 rcen citric acid and 5 per cent salt,
After 24 hr. the curd was stored at 5 or 30'C. There-
after. the solutrons were replaced with tap water daily
throughoutt e storage period.

Pietes of 25 ¢cmX10 cmx 10 cm were cut from
fresh curd blocks and were dee frred in hyrdrogenated
vegetanle oil at about 180°C for 4 min. The surface
of curd Preces tou T%hened slrght and became brownish

during fried cur |eces Were cooled to
room te gerature packed in 5 gquantrty in polye-
thy lene bags and were stored at Hand 30

Samp Irn Approximately 50 g of the sample Was

removed usrng sterilized. spatula b}{ cutting the curd

without  breaKage. Morsture on he surface of the
CUt portion was remove with filter é) er, The sam
wag then macerated ase trca ean

and pestle and used for ang| ysrs Fat ried curd preces
were crushed and mixed well" to obtain a representative
samEIe for anaIYsrs

Chemical analysis: Proteln m0|sture fat, ash and
calojum  were  determined X OAC \Proc duresb.
Carnohydrate content was calculated by difference.

Non-protein nrtrogen was . Oetermined by Bha
and Frnalaysen7 rocedure with. a slight madification
using 10, per cent trrchloroacetrc acid to precipitate
the proteins. Free fatty acids were determined accord-
mg to the procedure of Davidd One
dissolved In"50 ml of 95 per cent heated d neutralized
alcohol and _titrated hot against 0.05N  sodium
hydroxide. Free fatty acids Were calculated as per
cént oleic acid.

ram fat was
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fy  was, macerated with 2
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For titratable acidiity determination, Zd of the sample
ml of dlistilled water and titrated
against 0.025 N sodium hydroxide to pH 8.49. Acid
was calculated by applyirg the equation:

Meq acid/g=
| t\?ormality of NaOH XVolume of NaOH, |, ,
Weight of curd sample

For microbial count. 1Irq
of the sample was, macerated aseptically usrng pestle
and_mortar.  Serial dilutions were prepared "using
sterilized 2. per cent sodium crtrate solution. ABD
priate dilutions were used in plating. Tryptone Dext
rose Agar was use for determining  standard pIate
count (SPC) and 8 sychrotro hrc counts Plates were
incubated & 37°C Tor 24-48 hr for the former and
at 7aC for 10 days for the latter. Coliform count was
dletermined usrng violet red bile agar. Tire plates were
incubated at 32°C for 18-4 hr otato dextrose agar
was Used_for the determination of yeast and mold
%%ur;tcn The plates were incubated at 22°C for 4-5

rganoleptic evaluatron For orlqlanoleptlc evalua
tion. “the taste panel consisted of I1 members of the
departmental  sfaff.  The samt) es were rated on
hedonrc scale usrng numerical values from 1to 9 where
va él of 1 on this sﬁale denoted extreme dislike and
enoted extreme likingL

Results and Discussion.

Composrtron of fresh and fat fried soybean curds are
presented In Table L Similar values have also been
reported by Schroder and Jacksont. Deep fat fried
curd contained moisture 25.87, protein 21.29. fat 3391,
ash 199 and carbohydrates (gbg qlfference) 1694 per
cent.  Omura et ali\ “reported & higher protein content
of 26.60 per cent and a lower carbohydrate content
of 1150 per cent for Aburage-a deep fat fried soybean
curd preparation.

Preservation in water: The moisture content of

é_o

Mrcrobrolo?rcal status:

Table 1. composition OF FRESH AND FRIED SOYBEAN CURDS

Constituent Fresh Curd Fried Curd
iy Moisture % 79.80 25.87
Protein % 1133 21.29
Fat% 5.16 391
Ash% 1.28 1.9
Carbohydrates % 241 16.94
Crude Fiber% 0100) Q00
Calcium (mg/l00g) 1975 450
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Fig. 1. Effect of various Preservrng solutions on standard
plate count of curd during storage.

soybean curd increased from 78.07 per cent to 82
per cent and 8247 per. cent at 30 and 5°C storage,
respectively, over a period of 3 days.  Similar obser-
vations hve been made by Pontecorvo and Bourne
The protein content of curd (on dry weight basis
decreased from 5445 to 48.48 per cent at 30°C and t
3 days storage the titratable acidity of curd increased
rom 15x10~6 to 83x10-6 megly at 5°C and to
"6 meg/y at 30°C.
The standard plate count and coliform count increa-
sed i nrfrcantly at both storage tem eratures (Fg
and 7). The psychratrophic count Of curd stored at
odC |ncreased from 731 x102 to  1.65x107q at the
end, of . easts and molds vvere not detected
|n fres grepared curd, but appeared after 1
3 days at 5° herr number |ncre e
e end o days at 30°C and
130x10%4g at the end of9days at o stor age. Earlier
reportsh, 4" have also indicdted similar changes In
garc&obral population of liquid surrounding soybean
Soybean curd remains wholesome for 10-12 hr under
tropical storage conditions,  Curd sample preserved
In water was found acceptable upto 24 hr stored at

5303 per cent at 5°C forthe sane Eyenod At the end of
g
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Fig. 2. Effect of various preserving solutions on coliform
count of curd during storage.

30@ as against 72 hr of sample. stored a 5°C. WU
and Salunkhef3 reported that in-packaged soybean
curd had sheIf Irfe of / daé/s stored at 4.5°C and it
could be extended upto 21 days by in-packaged micro
wave heat treatment,

Preservation in. NaCl solution: The, |ncrease in
mrcrobral Popu lation of curd preserved in 5 per cent

Cl solution was comparitively less than that oser-
ved or in-water preservation (Fig. land 2). Similarly
acid production” (53x10-3 med/g) In these samples
was less than that observed for samples preserved in
water (95x1 O'6 me Ig/g) and stored over 9 days at 5°C

The “soybean curd preserved In 5 per cent NaCl
squtlon remained acceptab eupto6 ays as compared

3 dlays stored in water at 5°C. owever the' curd
stored at 30°C was not acceptable after 1 day.

Preservation in citric acid solution: The absorptlon
of moisture by soybean curd preserved in 2 per cent
cifric acid solution” was in the ‘same ranrtre However,
after 12 days stora?e the protem content of curd pre-
served in 2"per cent citric acid was 46./8 and 52.52 per
cent at 30 and 5°C, respectively. Cltnc acrd de ressed
the growth of mrcroor anisms |g ,
extended the shelf-life of curd to 15 days at 5°C How
ever, the shelf-life of curd stored at 30°C was found
0 be only 6 days.

Preservation in a combination of citric acid and NaCl;
Lower microbial load was observed when a combi-
nation of citric acid and salt was used (Fig.l and 2).

The shelf-life of soybean curd preserved”in such a
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mixture was extended upto 18 days as comgared to Product increased upon storage (Fig 3) less at 5°C
the one preserved In 2 per cent citric acid at 5°C. How-  than at 30°C, . _
ever, shelf-life of the curd was 6 days stored at 30°C.  The microbial counts at diiferent intervals of stora%e
Pontecorvo and Bourne3 have claimed that the shelf- were lower than that observed for other treatments
life of curd could be extended to 10 days by using (F|rq.z%)2. The deeE fat fried curd was found acceptable
10 Joer cent lime juice and 4 per cent NaCl Solution upto 12 days at 5. Development of mold growth
unger tropical coriditions. o on_the surface thereafter decreased its acceptability.
De(le:o fat frymg\:_ Non Protein Nitrogen (NPN)  The results of this mvesﬂganon Indicate that préser-
and Free Fatty Acid (FFA) contents of deep fried vation of soybean curd In 2 per cent citric acid or 2
per cent citric acid plus 5 per cent salt extended the
shelf-life of curd at 30°C. The shelf-life could be
further enhanced upon storage at 5.

28 s 414
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Effect of Some Physical and Chemical Treatments on Cassava

Flour

Quality
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Cassava flour was subjected to treatments like oxidation, acid and base treatments, low levels of derivatisation, mild fer-

mentation, and autoclaving to reduce stickiness and improve the organoleptic quality.

It was found that orthophos-

phoric acid treatment and conversion to succinic ester derivative improved the quality, but the latter imparted slight
bitter taste to the product and hence only orthophosphoric acid treatment was found suitable.

Out of a total production of 5.2 million tonnes of
Cassava (Manihot esculenta Crantz), around 50 per
cent is consumed as a staple food in Kerala, India.
It is cooked and consumed along with some side-glish.
Because of inherent stickiness while cooking, cassava
flour Is not used in diifferent food preparations.  Sticki-
ness is considered to be due to the particle sizel3
higher amylopection content and weakness of the
starch grariuless.

Efforts to reduce stickiness by cross-linking of starch
molecules have been attemptéd in rice, potato an
waxy maize5 7, Bnd?es so formed result in' strengthen-
ing of the granular Torm of the starch and redction
of" cohesivéness8.  The most .common cross-linking
a%ents used are epichlorhydrin, sodium metaphos-
phate .and phosphorus oxychloride with appropriate
conditions of pH and temperature to reduce stickinessd,
The _P_h sical (Proper_tles_ of cassava starch have been
modiified by derivatisationt311 as well as by physical
treatment, Without affecting the basic structure of
tarch awd the c%nsumﬁnon of the modified starch
as no narmful effects.213

Effect of oxidation, acid and base treatments, low
levels of derivatisation, mild fermentation and auto-
claving on the quality of cassava flour and possible

effects on the stickiness and organoleptic quality were
stuéled genoleptc qually

Materials and Methods

Sun-dried chips of the cassava variety ‘H-1687°
was powdered and used without sieving. ~ Analytical
grade reagents were employed for the experiments.
Steam treatment; The flour was aufoclaved at
different pressures for var/ym% lengths of time in a
pressure cooker (0.35 kg/fem2 for™15 and 30 min,,
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d acids were used.

Judges.

0.71 kglem2 for 15 and 30 min and 1.06 kg/em?2 for
15 and”30 min.) and after cooling, was stored in poly-
thene hags.

Chemical treatment: Cassava flour was added to
an aqoues solution of OX|d|,3|nq agent, acid or base,
shaken continuously for varying lenths of time, filtered
washed and dried ‘at 50°C The details of acid and
bases added are given in Table L o

Preparation of derivatives: The ester derivatives
of acetic acid, propionic acid, maleic acid and succinic

Fifty grams of flour was adged to
200 ml water in a beaker and pH adested to 8.0 %A
adding 3 per cent sodium hydroxice. ‘Then 0.05 moldr
acid. anhydride was added penodmallg with vigorous
stirring raintaining the pH around 8.0, The partiall
esterified flour was filtered, washed and dried at 50°C.
The degree of substitution (D. S.) was obtained by
standard procedurel4, _ _

Fermentation:  After removing the rind, the tubers
were kept immersed under running water for 40 hr
to allow partial fermentation and then crushed, dried
and powoered, , _

Phosphorous content in samples treated with ortho-
Bos horic acid was, determined by phosphomoly-

date methogl. Reducmg values of the treated samples
were determined by Schochs procedurels

Treated samples were_ assessed for stickiness and
other organoleptic qualities by . steaming the flour
with minimum water for 10 min in a pressure cooker.
Puttu a traditional preparation from rice flour served
a5 control. The cooked procuct was evaluated. for
stickiness, flavour, taste and overall acceptahility
pased on_visible and organoleptic evaluation bg 5

Rice flour Puttu "was given maximum score
of 10 and untreated fapioca Puttu a 3core of 5 for
measurement of stickiness.  Taste and flavour were
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Table 1.

effect of treatment of cassava flour with oxidising agents, acids and bases for different lengths of time

ON THE ACCEPTABILITY OF PUTTU PREPARED FROM IT

Quantity of Treatment  Stickiness  Taste andl ~ Overall
reagentused  time flavour ~ acceptabi-
(%)* (hr) lity
Bromine
01 2 5 A A

6 5 A A
16 5 A A
02 2 6 JA NA
6 1 JA NA
16 I NA NA
0.5 2 8 NA NA
6 8 NA NA
16 8 NA NA
Hydrogen peroxide
0.25 2 5 A A
6 5 A A
16 5 A A
05 2 5 A A
6 5 A A
16 5 A A
10 2 5 A A
6 5 A A
16 5 A A
Orthophosphoric acid
10 2 6 A A
6 8 A A
16 8 A A
05 2 8 A A
6 9 A A
16 9 A A
10 2 9 A A
6 9 A A
16 9 A A

*Based on starch used.
A: Acceptable; JA: Just acceptable; NA; Not acceptable

?\lraded as Acceptable (A); Just acceptable (JA) and
ot acceptable (NA).

Results and Discussion

The stickiness . and or%anoleptic quality . of Puttu
obtained. by various tredtments are given. in Tables
14 1t is Seen that an acceptable Puftu with reduced
stickiness could be obtained when treated with ortho-
phg? horic_acid,

ment of cassava starch has been found to rearrange
the associative forces without_causing any degradation
of the starch molecules?.  Similar Thariges might be
expected In the flour also. The results Indicate that

ect of Steam treatment: Steam pressure treat-

Quantity of ~ Treatment Stickiness ~ Taste and ~ Overall
reagentused  time flavour  acceptabi-
(%)* (hr) lity
Perchloric acid
0.05 2 5 JA JA
6 5 JA JA
16 5 JA JA
010 2 4, NA NA
6 4 NA NA
16 2 NA NA
10 2 2 NA NA
6 2 NA NA
16 2 NA NA
Ammonia
05 2 5 A A
6 5 A A
16 5 A A
20 2 5 A A
6 5 A A
16 5 A A
50 2 5 A A
6 5 A A
16 5 A A
Trimethylamine
05 2 5 A A
6 5 A A
16 5 A A
20 2 5 A A
6 5 A A
16 5 A A
50 2 5 A A
6 5 A A
16 5 A A
Table 2. effect of steam pressure treatments on the quality
OF PUTTU PREPARED
Steam Heating  Stickiness Taste and  overall
ressure time score flavour  acceptability
Fkg/cmZ) (min)
0.3 15 5 A A
0.35 30 5 A A
071 15 5 A A
0.71 30 4 A A
1.06 15 4 JA JA
1.06 30 3 JA NA

Fermented flour had a stickiness score of 3 and just acceptable
W”T. regard to taste and flavour, but not acceptable in overall
quality.
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at higher pressures and longer duration of treatment,
stickiness gets increased. It may be due to the reouction
i granular. strength and probably due to weakentno
of assoclattve forces; hene steam presure treatmen
IS |ne ecttve n | Erovmg the texture,

Effect of oxid ng agents OX|dat|on of starch

can either cleave the™2, 3-glycol bond to give a dial-
dehyde starch or under milcer cond|t|ons convert the
primary hydroxyl groups to aldeh e or acid.
cond|t|ons used cannot bnn about the cleavage
only te |atter g/pe of conver3|on T e effect 0 substt
tutlon of CH.OH groups b )h roups may
fo strengthen the h dro en onds ut how far |t WI
help in strengthentng the granule is not clear. No
Improvement was obtained” on treatment with H.O.
solution, It may be due to mild oxidation or h drooen
bond might not, have, exerted enough strength to th
granule. ~ Bromine did not bring about any change
at lower concentrations, but at higher levels Stickiness
of the, flour was, slightly reduced  However, there
Was shoht reduction |n X'eld of flour and, taste was
acversely affected and he e bromine oxidation cannot
be considlered as a beneficial treatment.

Effect of acids:  Since starch undergoes de?radatton

t higher temperatures with higher Concentration of
actds the treatments were carriedl out at low concent-
frations at room temperature. Perchloric acid de-
composes starch to a large extent even under these
con Itions, as Indlicated by the increase In; reducing
values,  However, most of the treatments with ortho-
[():hosphonc acid gave flour of reduced stickiness.,

orrelation was_obtained betvveen phosphorus content

and quall aple ?] The improvement In texture
may De attributed to the formation, of phosphate ester
linkages in the starch.  Cross linking can also occur,
since “phosphate group can act as, trifunctional agent,
Thus, the' starch’ granules may be strengthened’ by

Table 3. effect of orthophosphoric acid treatment on the

QUALITY OF pUTTU PREPARED

Acid  Treatment Phosphorus Stickiness Taste  Overall
concn - time content  score  and  accept-
(%) (hr) (%) flavour  ability
01 2 0.019 5 A A
01 6 0.025 1 A A
01 16 0.032 9 A A
0.5 0 0.026 6 A A
0.5 6 0.030 9 A A
0.5 16 0.030 8 A A
10 2 0.033 9 A A
10 6 0.032 9 A A
10 16 0.034 9 A A
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Table 4. effect of dertvatisation on the quality of puttu

Anhydride Degree of Stickiness Tasteand  overall

uSed sut stitu-~~ score flavour  acceptability
ion
Acetic 0.045 5 JA JA
Propionic 0.042 5 JA JA
Maleic 0.033 5 JA JA
Succinic 0.037 8 NA NA

inter-as well as intra-molecular linkages which leads to
Improved flour character. The treatment IS also simple.

ffect of bases:  Ammonia or trimethylamine treat-
ment did not improve the quality. ThiS may be due
to the fact that no strong linkage can bé formed
between starch molecules and the weak hases.

Effect offermentatton Mild fermentation of cassava
starch has been found to breakdown starch molecules
|nterna ly throu t(hh enzymatic action. This is confirmed

lte re(sult fermented flour exhibited higher
stickiness

Effect of chemlgal derivatisation:  Four anhydrides
namely acetic, proptontc maletc and succinic anhyd-
rides were emcp %e The [atter two betng bifunctiopal
agents, can cro Itnk the starch, whergas the other
tvvo can form only. ester dervatives, The results
(Table 4) with, succinic ester confirms the assumption,
as the flour stickiness was very much reduced.  How-
ever, the product developed slight bitter taste and
was unacceptable Lack of improvement when maleic

g ride was Used ma'y e attnbuted to structural
rigidlity of maleic anhydricle.
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‘Kinnow’ and ‘Blood-red” varieties of citrus fruits can successfully be utilized in the form of comminuted squahses.

Nearly 50% of the peel and pulp can be incorporated into comminuted Squashes without sacrificing the quality.
noleptic evaluation has shown that there is favourable consumer acceptance.
There is nearly 50% saving in the cost of raw material compared to squashes prepa-

any deterioration in quality.
ed from juice alone.

Citrys fruits are commonly_processed info products
like juices and squashes. Recently much attention
Is paid to produce . comminuted, squashes. Investr
gatrons carried ot with two varieties of oran es name

Kinnow" and ‘Bloog-red’ are presente n

Braverman and Levil described a rocess o
paring comminuted paste from whole oranges a er
cooking them under ressure Accordrng to Charleva
these novel dnnks ade f rom the whole fruit have
a ncher more end unng] and sta Ie favour denser
and stable cloud and a heavy v due totepectrn
content.  The a vanta es carmed or the commrnute
beverages are: (1) ess labour In Prepann the base;
2) maximum utrhzatron of the uit; (3 reduction
I the quantity of disposable waste, be er colour,
flavour, cloud stability and keeping qualrty.

Orga-
Squashes were stored for 9 weeks without

Casimir and Chandler2 have recommended formu-
lations for canned comminuted orange and orange-
Iemon drinks. ~ Lime and ruse gbrepar drinks “of
satrs acto %r and cloud stahility from whole
fruit/pureg. rch Is et al 5 reported that whole fruit
dnnks received better ranking than fruit juices when
evaluated by 600 families in Texas and, Ohio

Rao et als. have _prepared commrnuted squashes
from Indian "Sathqucii” sweet orange and loose mJacketed
oranges Verma and Sastry2 have made a co paratrve
stu of the qualrty of “squashes and comminuted

ra ges, prepared “from Indian Coorg mandarin

Sat udr wetoran e and lime.  These comminuted

?s were rred to conventional = squashes

ggano eptically and gt ehad better keeping quality auring
storage.
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Materials and Methods

Fruits were dipped in one per cent HCL for one
minute to remove spray residues.  They were then
washed in running tap Water and utilized lor the pre-
paration of comminuted squashes hy the following
methods:

Comminuted squashes using different parts of fruit:
Fruits were peeled, the segments separated and juice
was expressed in a screw type extractor. Peel” was
cooked for 10 min in a pressure cooker, cooled, minced
in a blendor with an equal quantity by wt. of sugar
syrup (70° Brix) and sieved through 30 mesh sieve.
uice was pastelirized. by holding & 85°C for 2 min
and then for 10 min in boiling Water. Pulp and rags
were processed for 4 min_in @ pressure cooker, coole
minced in blender and sieved through 30 mesh sieve
In order to prepare the. comminuted sc}uashes, Kl
parts of such processed juice. 4 parts o Processed
peel and 6 parts of pulp were mixed thoroughly, More
sugar Syrup was adoed to raise the Brix "to 45"
ACidity Was maintained at 1.25 per cent,

_ Comminyted squashes using whoIF fruit; The

Kinnow® ruits were pressure Cooked for 6 min and
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“Blood red" fruits for 10 min. Fruits were cut into bits,
pul{)ed and sieved through 18 mesh sieve.  One Kg
of this pulp was mixed with 1 kg juice and 4 kg of sugar
syrup So that Brix and acidity” of the product were
°and 1.25 per cent respectively. (Control squash had
30 per centjuice, 45° Brix and 1.26 per cent amdlty%.
uashes' were filled in sterilized bottles and Stored
at 37°C for 9 weeks. Samples were analysed for chemi-
cal constituents and tested for their organoleptic quality
initially and after storagé. _ _
Colour of the products was determined by comfoan-
son with the Horticultural Colour Charts™ T If, Hr
and, VB, Acidity was estimated br titrating the sample
a?_?lnst 0.1 N NaOH using R_h,eno pthalein‘as indicator.
PH was determined with philips pH meter.  Ascorhic
acld was estimated titrimetrically by 2, 6 dichloro-
phenol-indophenol method.  Soluble solids were recor-
ded with a hand refractometer and corrected to 2CFC
Carotenoids were estimated by the method described
b¥ Rangannad and total flavonoids b\ the method
of Balhda etalgo cloud stability was observed visually.
Statistical analysis of sensory evaluation was macle
by Renksum method.

Table 1. effect of storage on the chemical constituents of comminuted squashes prepared from ‘kinnow’ mandarin and ‘olood
red’ oranges

‘Kinnow'/'comminuted squash

‘Blood-RetT/Comminuted squash

Constituents Juice alone  30% juice+6%  Whole fruit Juice alone  30%juice+6%  Whole fruit
pulp+ 4% peel  squash (pressure pulp+4% peel squash (pressure
processed) processed)
Initial ~ Final ~ Initial ~ Final ~ Initial ~ Final  Initial ~ Final Initial ~ Final Initial  Final
Colour Yellow Greyed Greyed Greyed Greyed Greyed Greyed Greyed Greyed Greyed Yellow Greyed
orange orange orange orange orange orange Yellow  Brown Yellow orange orange
2A° 165" 1638 164B  163A° 164B°  160B  199C  160A 164 1638~
Ascorbic acid
(mg) 1020 461 1516 1184 1425 1123 2799 1473 3133 2134 4309 2543
Acidity (as anhy-
drouscitricacid (g) 125 120 12 12 15 123 15 20 15 119 1% 120
°Brix 464 414 464 474 46.4 46.9 46.4 474 464 469 464 474
*Brixfacid ratio 371 395 311 B9 31 31 311 02 WL 04 ;L 395
pH 25 26 29 30 25 26 25 25 30 30 25 26
Total cartotenoids
(as /f-carotene) (mg) 040 022  0.63 047 074 055 0.05 o® 006 004 006 005
Total flavonoids
(as rutin) mg 033 027 067 054 080 062 045 02 25 171 308 247
Cloud Litle  settled  Moderate Moderate Moderate Moderate Moderate Moderate Dense  Dense  Heavy  Heavy
Unifor- fairly ~ unifor- stable  stable  surface  uniform more  no very = no
maly heavy  maly deposit surface surface slight ~ surface
spread surface  spread deposit deposit surface deposit
deposit deposit

*Values reported are for 100 g. Final values determined 9 weeks after storage at 37°C.
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Results and Discussion _ _

Comminuted, squashes contained higher amounts
of ascorbic acid, carotenoid pigments and _flavongids
as compared to control samples(Table 1) Thls_m|?ht
be dug to the inclusion of peel and oulp in comminuted

Sojuashes.
_qufect of Storage;  Change in_ colour was noticed
in the control as Well as communited s%uashes of both
the varieties (Table 1). _Retention of ascorbic acid
18 per cent) was significantly higher i ‘Kinnow
comminyted Squashes as compared to its control (45
Bgr cent). - Comminuted suashes are reported to e
tter protected against oxidative spoilade-. Verma
and Sastrv7 observed no difference in_the retention
of normal ascorbic acid . content of comminuted
squashes of Coorﬁ mandarin o,ranPes stored at 37[L
for 24 weeks. There was ,neg%hglbe difference in the
retention of ascorbic acid in thé control and commi-
nuted squashes of ‘Blood-red variety (53 per cent
retention'in control and 54-59 per cent in comminuted)
dunn\g storage. ~ Similar trend has been observed
by Verma “and Sastrv7 for ‘Sathqudi' orange

Stjuashes.

,an both the varieties decrease in acidity and increase
in pH and total soluble soligs were observed.  This
has' resulted In the chanﬁe of Brix-acid ratio. . Even
after 9 weeks storage, there was better retention of
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carotengid é)lgments in comminuted squashes of hoth
the_varieties. _ _ o
These findings are in agreement with the findings
of Verma and Sastry7 for Coorg ‘mandarin’ and
SaEtQPu I” oranges. _ _
ent of flavonoid retention was. practically the

same both in the control and i comminuted *Kinnow
squashes. However. ‘Blood-red’ comminuted squashes
had better retention (66-80 per cent) than control
(49 per cent). Verma and Sestry7 have reported similar
results for Coorg and ‘Sathgudi’ comminuted squashes.
Cloud stahility of commjnuted oranges were also
better than those of controls. _ _
Effect of storage on sensory characterstics: _Keepin
uality of the squiashes were good till 9 weeks (Table 2)
he comminuted squashes prepared by two different
methods were rated superior to their respective
controls. . However, the ‘comminuted squashes were
mgt bitter which was acceptable to consumers,
Flavour, colour and cloud stability of comminuted
squashes were better because of the utilization of the
whole or most parts of fruits.  Control samples deve-
|oped terpenoid flavour after storage. B
. Since 49-54 per cent of pulé) and Reel are utilized
in the squashes, it brings down the the cost of
raw materials. ~ This also offers protection against
deterioration of the product.

Table 2. effect of storage on organoleptic evaluation of comminuted squashes
_ , Overall
Flavour Colour Bitterness ~ Consistency  acceptability Remarks
Type of squash _
| n | Il | f 1 1 | Il | Il
‘Kinnow’
Juice 26 23 21 20 33 31 24 24 26 25 Terpeny  Terpeny
30% juice*, 4% peel and
6% pulp 34% 30 33 31* 30 26 3I* 30%  31*  29% Acceptable Acceptable
Pressure processed whole . .
fruit 35% 34%  36% 35¢ 32¢ 30 36* 34 35 I H|gh|¥ H|gh|¥
acceptable  acceptable
‘Blood-Red’
Juice 26 21 20 17 35% 32x 27 22 27 23 Terpeny  Terpeny
% juice, 4% peel an
DI LA e o am 3w 31 Al 200 A1 20% Auepuble Accepiabl
Pressure Processed whole . .
fruit 30x29% 37 35 27 24 31 30* 31 30 nghIY H|ghIY
acceptable  acceptable

Rank sums are average of 8judges; Dilution rate is 1.3;
I=Initial;  1=Stored for 9 weeks at 37°C.

Maximum marks 4 for each parameter.

*Significant at 5% level.
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Pasting and dough characteristics of hlended wheat and tuber flours (5-15%) were evaluated with the help of visco-
amylograph, farinograph, extensograph and texturometer. ~ There was wide variation in the damaged starch content
of the constituent flours (potato: 31.3%; cassava: 4.8% and wheat: 11.4%) and hence, significant differences were observed
in the rheological, textural and handling properties of the doughs. Because of greater difference in rheological
characteristics of wheat-potato flour blends, utility of blend containing higher proportions of potato flour was limited.

Though rice and wheat form the staple food of
majority of the world’s population, in many develop-
mgf_countnes agro-climatic conditions favour the
cultivation of miaize, sorghum,  cassava (tapioca),

potato, yam, etc. However, wheat based bake
R}rogu 0
al

a

ts"have gained popularity and efforts are bei
%(fr ar_tlaﬁ su%s #uﬁon of wheat with the Iocaﬂg/
avallable grains or tubers. ,

The use of non-wheat cereals and tubers jn wheat
based bakery products has been comprehensively
reviewedld. * Relatively higher levels of non-wheat
flour could be incorporated in bread by adopting
hlghI% capital Intensjve E)rocesses, such as” mechanical
dough gevelopment In place of conventional processes
of Straight-dough or sponge and dough wnere,  in-
corporation can be to a maximum of 10 per cent. Since
processes like mechanical dough development Involves
use of Imported machinery and high energy, the)( are
not of immediate aPphcatlon to, developing, couritries.
Hence, utilization of locally available non-wheat flours
at levels higher than 10 per cent by appropriate modi-

fications in the conventional methods would be of
|mPo,rtance. _
1t 1S however, necessary to assess the chemical, Past-
ing, rheological and textural characteristics of flours
Brocessed from tubers ysed nameéy cassava and potato,
lended with wheat flour at different levels, *before
uncertaking baking studies.  The results of such a
study are presented in this paper.

Materials and Methods

Wheal flour; Wheat flour_ of variety ‘WG-3ST
milled to an extraction rate of 71 percent in the Buhler
laboratory mill (MLU- 202) was used. . _

Cassava flour: A sweet commercial vaneL?/ of
cassava_‘H-2304" collected_from the Central Tuber
Crops Research Institute, Trivandrum was processed
into flour according fo Kaputob. The tubers were
washed, deskinned, “sliced, dried and the chips were
milled and sieved through, 10XX sieve (136_f|£ _

Potato flour; ~A high"yielding potato variety ‘Kufri
Chandramukhi”, obfainéd from Potato Research
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Station, Pune, was processed_into dried chips and
ground to flour according to Bhullari

Blending of flours: The flours processed from
cassava and potato were blended. separately at levels
ranging from 5 to 25 per_cent with wheat “flour in a
Hobart planetary mixer (C-300).

Chemical characteristics of wheat-tuber flour blends:
AOACT methods were followed for determining the
8rOX|mate composition of flours. Starch and stgars-

oth reducing and non-reducing, were determined
according to “the methods described by Kent-Jones
and Amos8.. Damaged, starch and_diastatic activity,
were determined according to AACCY.

Pasting characteristics of slurries of _wheat-tuber
flgur blends; V|,sco-amylogra hcharact%nsncs, like peak
viscosity, stability and”set-back for a slurry concentra-
tion at” 13.33 per cent were_recorded for wheat flour/
blends using 700 cmg sensitivity catridge.

Rheological characteristics of doughs of wheat-tuber
flour plends: . Farinograph characteristics at the desired
dough consistencies “were studied with reference to
watér ahsorption, dough _development . time, dough
stability, . mixing toleraniCe index and farinogram band
width Using Brabender farinpgraph, while résistance to
extension, “extensibility, ratio figure and area were
determined using Brabender extensograph according
to standard methods of AACCY,

Textural characteristics of doughs hased on wheat-
tuber flour blends: TNe texture profilesld of doughs
of desired consistencies were recorded on the Genéral
Fdogss Texturometer (Model GT)_(Q with the following
condlitions arrived at on the basis of the preliminary

trials,
Voltage: 05 V; Clearance between plunger and

atform : 2mm),

Plunger; Chrome-20 mm;  platform: meat cup-
40 mnt diameter and 13 mm depth. _ Attenuator: 1,
Bites: 12/min, Chart speed: 750 mm/min.

Results and Discussion

Chemical characteristics of wheat-tuber, flour blends:
(Cassava flour is a poor source of Protem unlike potato
flour which_had a protein content comparable o that
of wheat (Table 1). Cassava flour had the highest
starch content followed by LE)otato flour. Non-reducm%
sugars accounted for about /b, 66 and 50 per cen
of ‘total sugars In cassava, wheat and potato flours
respectively. _

or bread preparation, 7 to 8 per cent of damaged
starch Is desirable in the panaly fermentation. Becalise
of the low damaged starch content of 4.8 per cent
In cassava flours (ds compared to 11.4 per cent of wheat
flour) there was a reduction of about 0.25 per cent
for évery 5 g cassava flour added to the wheat flour

7
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Table 1. chemical composition of Wheatland tuber flours*
Constituent Wheat Cassava Potato
— (%).. flour flour** flour
Crude protein{ 108 17 81
Total ash 0.7 20 25
Ether extractives 13 0.7 08
Crude fibre 06 0.9 13
Carbohydrates (by diff.) 866 94.7 873
Starch 79.1 85.2 81.2
Sugars (reducing) 08 16 22
Sugars (non-reducing) 19 55 23

t Values exgressed on moisture free basis; moisture in wheat
flour; 10.5%, cassava flour 9.6%, potato flour; 9.7%

**Cassava flour sieved through 10 XX sieve (136p)

{Calculated as Nx5.7 for wheat and Nx6.25 for cassava and
potato

E)Fig. %} This agrees with the observations made
¥ Huason and Ogunsuall The reduced percentaﬁe
of starch damage in cassava flour may be due to the
easd-to-grlnd and crumbly nature of the dried chips.

se Of potato flour, with its high, damaged starch
content of'31.3 per cent, results in an increase of about
15 per cent damalged starch with every 5 per cent
increase of potato flour in the blends (Fig. 1I)h Higher
damage to potato starch may be due o {a) the partial

31 : » 1570
~ Damaged starch 7
A Cossava; ®@Potato - P
28r Diastatic activity P LY 1Y

AcCassavo; ©Potato J

Damaged starch (°)
- ~N ~
@w ~N o
1] ) | 1]

‘e\
r
I 1
» ~
N -
=1 o
°C torthr )

Diastatic activity

(mg maltose /10 g flour at 30

RES

1o

520 25
Tuber flour(%)

1
0 5 10

Fig. L Damaged starch and diastatic activity in wheat-tuber
flour blends.
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Flour/blend

Wheat

Table 2.

Wheat-cassava
(85:15)

Wheat-gotato
(85:15)

visco-amylograpr

Slurry

concn.

(%)
1333

1333
1333

charac

Peak
a.
870

940
700

ter

istics

of wheat, flour

Viscosity (B.U.)
Hot paste
bP
565
540
510
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and wheat-tuber flour

Col(g paste
1030
870
870

blends

Breakdown Set-hack
a-b c-a
(B.U) (B.U)
305 160
400 - 70
190 170

elatinization occyrring during blanching rendering
e dried chips to become hard™and hence more Susce-
ptible to starch damage durm%_ grmdmga, (b% larger
size of starch granules’ (mean Ciameter about, 100"
and (c) higher eqree of swelling during tgelatmlzatlon.

Because™of the Tow diastatic activity 0f cassava flour
F130 mz% maltose/lQg flour) as compared to wheat
lour (299 mg/10.9)" the diastatic activity cecreased
correspondingly with' the quantity used (Fig. 1). . This
necessitates USe of malt in the formulation for optimum
fermentation as reported b
and Rasper ei a1z On the other hand, the values
obtained” in the experiment showed that there was
3|Ign|f|cant increase in the diastatic activities of the
blend with the_increase in the. proportion of potato
flour inspite of its low diastatic activity of 160 mg.
This can be attributed to the high ddmaged starc
content of potato flour. Similar observation has been
reported by Mangels3 and Jonesi4

Pasting characteristics, of slurries of wheat-tuber
flour blends: Cnaracteristics of blepded wheat-tuber
flour mixtures, at 15 per cent level as recorded
visco-amylograph are presented in Table 2. The resulfs

Hudson and Ogunsuall

by at all levels,

indicate the relative susceptibilities of the, different
starches to gfelannlzauon breakdown and retrograda-
tion.. Even Yow levels of cassava flour caused & stee
rise in viscosity, steep. breakdown and a negative set-
back which indicates the ‘in-tact’ nature of'its starch
granules with a low amylose content. Inherent two-
stage swelling of wheat ‘and other cereal starches, as
reported by Whistler and Paschall’5 also gets tofall
masked by the inclusion of cassava flour. ~ Low level
of amylose in the cassava flour, ma¥ be helpful in
retarding the staling of bread as suggested by Raspera
Potatd starch haS been reported™to result'in viscous
paste, on heating because of large number of Bnhos-
phate groups present. Low peak Viscosity (700 B. U,)
observed in wheat-potato flour blend could be attri-
buted to the [oas,swe role played by the ruptured potato
starch granules in increasing the Viscosity by swelling.
Rheological characteristics of doughs, of wheat-tuber
flour_ blends: . Farinograph characteristics . presented
in Table 3 indicate “that, a dough consistency of
500 B. U. was optimum for wheat-cassava flour blends
_ In contrast, wheat-potato flour blends
yielded a sticky dough at a consitency of 500 B. U.

Table 3. farino graph ch teristics® of wheat-tuber flour blends
Cassava blends Potato blends
Level of twberflour  water ~ Dough ~ Dough  Mixing  Water  Dough  Dough  Mixin
(%> absorb  develop, time stab_lﬂty toler.index  absorp  develop, time stablﬁty toler. mgex
(%) (min) (min) (B.U) (%) (min) (min) (B.U)
0 67,4 3.50 750 30 67.4 350 750 30
5 67.0 200 600 40 2.0 100 3.50 70
10 66.4 175 5.50 40 174 1.50 2.25 90
15 66.2 150 5.00 40 82.0 200 175 120
(77.6) (200 (1.50) (170)
20 660 1.25 450 50 81.6 2.50 175 140
(83.2) (2.75) (1.50) (185)
25 65.6 1.25 4.00 60 92.0 2.75 175 180

# Values refer to 500 B.U. consistency of the dough, except those in parentheses, which are for doughs of 600 B.U. consistency.
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When potato flour was used at 15 to 20 per cent level,
a consistency of 600 B. U, was required for proper
handling of “the dough, while at 25 per cent, even a
hlgzh consistency of 700 B. U. resulted in a sticky dough
with poor han ||ng1 proBerty._ o

At the same levél of blending, the changes in farino-
ggaph characteristics, were gréater with Jotato flour

compared with those of cassava flour,  Because
of the variation in the extent of starch damage
a (radual decrease in water absorﬁatlon,was observed
with Increasing levels of cassava flour in the blenas,
Vﬁc"rlee aég the wheat-potato flour blends there was a steep
| .

Increases in dough development time noted with
doughs based on wheat-potato flour blends can be
attriouted to the preferential absorption of water
bPl the damaged starch component as compared to the
%,uten component.  This_corroborates the results of
Clacco and D’Appolonial7. At similar levels of blend-
ing, Rotato flour exhibited a greater _de%ree of weaken-
Ing than cassava flour. The band width of the farino-
gram, an index of mobility, was not affected in the
tase 0f doughs based on Wheat-cassava flour blends
50 B. U'I)' while the band width narrowed down
trom 50 0 15 B. U. as the level of potato flour
increased from 0 to 25 per %ent. _ N

The result- of extenso raﬁ studies followed a similar
pattern as with farinograpn studies, with potato flour

exhibiting more significant changes than cassava flour,
Even &t 5 per. Cent addition,” potato flour brought

Fig. 2. Extensograms for wheat-potato flour blends
1-100:0; 2-95:5; 3—90:10; 4—85:15

Rl

Fig. 3. Extensograms for wheat-cassava flour blends

1-100:0; 2-95:5; 3-90:10; 4-85:15; 5-80:20; 6-75:25

about, highly significant changes in extensograms b
lowering “the resistance to extension (R), area (AJ-
indicating the strength of the flour and ratio
figure (R/E) and ifcreasing the extensibili _(Eg
( _|%. 2). These values are comparable to those obtaing
with 20 per cent wheat-cassava flour blend (Fig. 3).
The high level of damaged starch in potato flour Neces-
sitates “requirement for more gluten to strengthen the

ough.

Tgxtural characteristics of doughs based on wheat-
tuber flour blends:  The effect of Dlending wheat flour
with varylnlg quantities of tuber- flours, “showed that
compressibility “and_cohesiveness of doughs remained
almost unaltered. ' This may be attributed to variation
in the quantity of water ddded to obtain doughs of

Table 4.

some textural characteristics® of doughs based

ON WHEAT-TUBER FLOUR BLENDS
Adhesivenes (cm2)

Level of tuber flour Cassava Potato
(%) blends blends

0 38 38

5 8.3 80

10 71 9.3

15 40 100

20 34 11.0

25 20 115

t Differences among values both for compressibility (kg/V)
and cohesiveness were ne%_llglble; average values fof cassava
blends: 8.0 and 0.87 respectively and for potato blends; 6.4 and
0.95 respectively.
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COMPRESSIBILITY

Fig. 4. A typical texturometer curve for interpretation
of dough characteristics

(A: Area) Aj/A;: Cohesiveness; -~ Az: Adhesiveness

similar consistency.  Increase in- adhesiveness with
potato flour can be attributed to the partial gelatini-
zation of starch in potato flour, which limits”its use
for blending at higher levels with wheat flour (Table 4).
The norms followed for evaluatgnq the texture profiles
of,doug;h are presented in a typical texturometer curve

Fig. 4).

( I% is" evident from the results that damaged starch
contents of constituents flours of the blend govern
(1) the level of blending, and (ii) the pasting rheolo?mal
and textural characteristics which are important factors
ngljurgncmg the quality of breads based on composite
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RESEARCH NOTES

BLENDING OF GRAPE MUSTS FOR
PRODUCTION OF RED WINES

Grapes from ‘Gulabi” variety was blended with grapes
of deep coloured varieties such as ‘Baily Alicante’ and
‘Rubired” in different proportions to improve the. Colour of
wines. Blending at 2:1 and 3:1 level gave wines with desi-
rable colour. White varieties, “Thompson Seedless’ and
‘Anab-g-Shahi’ were blended with ‘Rubired” in different pro-
portions to produce red table wines. The blending at 1:1,
2:1,3:1 and 4:1 levels were found suitable for making dry
table wines. A blend of 1:1 or 2:1 could be used for mak-
ing dessert wines, since these blends had sufficient intensity
of colour.

Blending of wines is an important cellar operation,
carried. out to develop specific types of wines and to
maintain uniformity in quality and character of tnese
winesl Qugh and Amerine2 Studied . effect of ante-
fermentation blending of ‘Cabernet Sauvignon™ musts
with white juice to improve colour and Wing quall
and found” some practical ad\_/anta?es. Recently,
Akopyan3 reBorted that the quality of red wines can
be improved }/proper_ blending of (t;rapes. The present
paper, reports the studies carried out {0 produce accept-
able quality red table wines by blending deep coloured
varieties such s, ‘Baily Alicante” and™‘Rubired” with
commercial varieties like ‘Gulabr’, ‘Thompson Seedless’
and ‘Anab-e-Shahi’.  The composition and qualities
cc)gt_tg\ne resulting wings are reported in this communi-

jon,

Two white varieties namelv, ‘Thompson Seedless’

and ‘Anab-e-Shahi” and three red varieties ‘Gulabi’, f

‘Rubired’ and ‘Baily Ali cante’ were used In this investi-

8at|on. They were grown at the Ex?erlmental Farm  plend

f the Indian Institute .of Horticultural Research,
Bahgalore and harvested in Feb.-April, 1980. Blends
Were prepared 0
(wEfwt). About2k%o the Dlends as well as individual
varieties were crushed in the presence of 100 El)pm
of S02_ and subgected to fermentation at 20+1°C
after adjusth%th sugar. content to 20-22° Brix with
cane sudar.  The white"wines from “Thompson Seedlless’
and ‘Anab-e-Shahi” were prepared from pressed juice.

The procedure for J)reparatlo_n of wine_has been des-

cribed In an earlier communicationd.  The must and

Contribution No. 75/82,

ty  wine

by mixin ﬁrapes In different proportions  mal

wine samples were analy?ed according to the methods
of Amerine and Qugh8. The wing sam?les WWere organo-
leptically evaluated™ by a panel of three udﬁes on
té]gkepgsls of score Card described by Qugh and

The variety ‘Gulabi’ is a light coloured grape with
muscat flavour, but gives wing with light colour. I
orger to improve the”colour, it was blénded with deep
coloured ~varieties such as ‘Baily Alicante” and
Rubired’, The composition of musts and wines from
different blends are Eres_ented in Table L It is evident
that there is a marked improvement in the colour of
wines in all the blends. Based on the chemical composi-
tion and. organoleptic evaluatjon, the wines obtained
by blending “Gulabi” with “Batly Alicante” or ‘Rubired”
in the Rroportlons of 21 and 3.1 were proved better
than other” samples. _

_The colour of wines from ‘Rubired’ was deep, but
wine was highly acidic and astringent.. To_overcome
this defect, “RUbired” was blended with ‘Thompson
Seedless” and4 Analb-e-Shahi’ grapes, while making
The composition of musts and wines are show
In Table 2.~ As a restlt of blending, the high acidity
and tannin content  of ‘Rubired” Wine was requced
considerably. - Chemical composition and organoleptic
evaluation Suggested that the combinations of "Rubired”
with, “Thompson Seedless’ and ‘Anab-e-Shahi” in_pro-
Porﬂons_ ranging from 11 to 1:4 were found suitable
or making red"dry table wine, . However, wines from
blends of 11 and "L:2 had sufficient intensity in colour
for dessert wines. - The wine colour in the blends of
colourless varieties was more fhan that of ‘Rubired-
Gulabi’ blends, This trend was not observed in wines
rom ‘Baily Alicante-Gulabi’ blends, probably due
fo some oxXidation. The results obtained suggest that
lending can be adopted to improve the quality of
wines from the varieties geficient In colour and posss-
sing. chemical composition not suitable for wine

ing.
T egauthors_ are thankful to Dr. K. L. Chadha
Director, for his interest in_this work and for rowdmg
the necessary facilities. T_h,eY are also thankful t
Dr. Rajendr Sl_n?h, Geneticist (Grapes[) for providing
the grape material used in this investigation.

E. R Suresh
S. Ethiraj
H. Onkarayya

Indian Institute of Horticultural Research,
255, Upper Palace Orchards,
Bangalore-560 080, India.
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ANTIBIOTIC RESISTANT COLIFORMS IN KHOA

One hundred and eighty seven samples of khoa Were tested
for the presence of drug resistant coliforms and enteropatho-
genic . coli. Ten different serotypes of e. coliwere isolat-
ed, of which 9i.7 % were resistant to one antibiotic or other
used in the study. Most of the members of coiiform group
were resistant to penicillin and erythromycin, but sensitive
to streptomycin and chloramphenicol. Many were also
resistant to a mixture of antibiotics.

Presence of coliforms, specifically E. coli are Olgenerally
used as an index of sanitary quality of food. Somge
?nf rggteu rseerotypes of E. coli ‘are also enteropathogenic
. Antibiotic resistant coliforms are being isolated  in
increasing numbers from _diifferent  foods12; which
are of ecological and epidemiological significance3
However, there IS no report on the presence of antibio-
tic resistant coliforms from Khoa, a processed milk
product used as such or in the preparation of sweet-
meats and. other food products, This note pertains to
the Investigation with' the resistotypes and Serotypes
or}‘ (c:célllcfotrtgs obtained from markét samples of khoa
| utta.

One hundred. and eighty seven samples of khoa
were collected_ in sterile” containers from vendors in
and around Calcutta over a period of three years.
The samples were immediately brought to the ‘labo-
ratory, homogenised in sterile” buffer"of pH 7.2, ino-
culated into MacConkey broth and incubated at 37°C
for 48 hr. From the tbes showing bacterial growth,
loopful of broth was streaked on™ MacConkey agar
plates and incubated at 37°C for 16 hr. Coiiform
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colonies were isolated and identified on the hasis of
cultural and biochemical characteristics4h.  E. coli
strains. were sent to National Salmonella and
Escherichia Centre, Kasauli, India, for serotyping.
Antibiotic resistance of the isolates. of coiform” was
studied against penicillin, ampicillin, st[eptom¥cm
erythromyCin and tetracP(cIme by disc diffusion method
as gescribed in an earfier reportb. Reference grade
antibiotics used In the stuY Wwere obtained from
Central Drugs Laboratory, Calcutta.

Coiiform Was detected"in 85.6 per cent of samples
and in 128 per cent of samples confirmed as E. coli
on the basis of biochemical ang serological reactions.
Coliforms are heat labile and their isolation from
large number of samples indicate_postprocessing conta-
mipiation from food handlers, equipment andl présumbly
unhygeinic environment.  Presence of E. coli Is undesir-
able’ In khoa and Is of consiclerable public health signi-

icance.

Out of 350 isolates, 33 were identified as E. coli,
3 as Klebsiella, 12 as Enterobacter and 11 as Citro-
bacter. Ten different serotypes of E. coli namely 01,
017, 022, 025, 029, 059, 060, 084, 0119 and 0125 were
isolated.  Eight isolates could not be gped serologically.
More than One serotype was detected in three samples.
Among the different serotypes isolated, four namely
022, 025, 0119, and 0125 are reported to be entero-
pathogenic/s. _

Antibiotic _resistance_ patterns of coliforms are
presented in Table 1 Basically, most of the strains
of all the genera are resistant to penicillin and erythro-
mycin, but sensitive to streptom}/cm and chloram-
P enicol. More isolates were resistant to tetracycline
han to streptomycin_and chloramphenicol. . It was
noted that isolates of E. coli were more resistant to
antibiotics than isolates_belonging to other genera,
The data presented in Taple 2”exhibited by most of
the strains belonging to all the Pener_a tested, indicate
the pattern of resistance to multiple antibiotics. Out of 12
enteropathogenic strains of E. coli. isolated, 3 were
resistant 10 a combination of 5 antibiotics, 3 isolates
to 4 antibiotics and 5 to 2 or 3 antibiotics. Multiple
resistance to penicillin,_ ampicillin and er¥thromyC|n
constitituted more than 54 per cent of the total number
of coliforms studied.

COLIFORMS IN KHOA

Table 1. resistance of conforms to antibiotics (expressed

as % of the total numbers)

Organisants Pen. Amp. Strep. Ery. Chloro Tetra
E. coll 91.1 606 242 818 212 606
Klebsiella 895 684 132 789 132 316
Enterobacter 66.7 25.0 8.3 75.0 8.3 8.3
Citrobacter 818 636 9.1 636 91 363
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Table 2. multiple resistance of coliform strains to
ANTIBIOTICS

No. of strain resistant
Klebsiella  Enterobacter Citrobacter

1 0

Antibiotic
combination
PA

PE

PT, PS, PCT
PAS

PET

PAT

PAE

PSE, PAEC
PAET
PASE
PACT
PECT
PAST
PSEC
PASET
PAECT
P-=Penicillin, A=Ampicillin, E=Erythromycin, T

cycline,  S=Streptorriycin,  C=Chloramphenicol.

E. coli

~ENOORRPRUITOWO o w—
N, OOOFrRrF,r INO0DOR - O W™
[cNeoNeoNoNoNol NoNeol NeoNoNeNelk

2
0
0
0
2
2
0
1

0
0
0
1

0
0
l

=Te

fra-

The genera inclyded in the study were normal bene-
volent ‘Intestinal flora, but E. coli and Klebsiella can
cause infection under certain conditions, = But they
may constitute an |m?ortant source of R-factors and
may transfer the resistance factors to more dangerous
organisms like Shigella%L2 It has been reported that
multiple drug resistance can be transferred to almost
any genus “of the family Enterobacteriaceael3*1
E. coll or other intestinal mitcroflora can be induced to
drug resistance b%/ Injesting R-factors containing E.
coli” In such an rdividlal, intestinal, . pathodenic
organism may be converted to drug resistant Types
due to transfer of R-factors, However, the transfer
of R-factors normally occurs less readily in the intestine
than I vitrole.  The results obtained in* this study
Inicate the presence of a large number of antibiotic

resistant bacteria in khoa.

Authors are thankful to Dr. P. G. Roy, Central
Drugs Laborator%h Calcutta, for generous qift of refe-
renc ?rade antipiotics and to Dr. S. N. ,
Central’ Research Institute, Kasauli for serotyping
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ACID PRODUCTION BY YOGHURT STARTERS .

AND THEIR EFFECT ON PROTEOLYSIS AND
LACTOSE UTILIZAT:\SI)INLKIN BUFFALO SKIM

The rate of acid production, increase in ceil number, lactose
utilization and proteolysis by yoghurt starter bacteria when
grown in buffalo skim milk individually and in combination
at 40 and 45°C were investigated. The results indicate that -
the highest rate of acid development, lactose utilization, in-
crease in viable count and proteolytic degradation and
uptake of T.C.A. soluble protein fractions were at 45°C
and with the mixed cultures when they were in combination.

Yoghurt is a fermented milk derived using

Strepfococcus, thermophilus and Lactobacillus bulgaricus,

uality of the prdduct depends on the rate of acid

avelopment and controlled proteolysis.  Buffalo milk

has been used in India for yoghurt P_reparanon but
information on the rate of acid production, proteolysis,
lactose utilization and changes In viable cell numbers
during the product manufactlre is scanty. Work carried
out t0 elucidate the information are reported here,
Streptococcus thermophilus isolated In the depart-
ment and Lactobacillus bulgarlcus_ LBW procured
from National Dairy Research Institute, Kamal, were
used In these experiments. The cultures were main-
tained on sterilized buffalo skim by weekly tranfers
and stored In refrigerator.  Inoculim was’ prepared
after activating the Cultures by three successive trans-
fers on sterilized buffalo skim milk and- incubation
at 40 and 45°C for 16 hr. The inoculum from each
bacterium was utilised as such_or mixed in_the ratjo
31 (viv) for mixed culture cultivation. Sterile buffalo
skim milk was inoculated at 5 per cent level, mixed
well and distributed in 18x150 mm sterile test tubes
in 10 ml quantities, Each set of tubes were incubated

at 40°C and 45°C.  Duplicate samples were drawn .
from each set of tubes af random at hourly Intervals

and analysed for acid development and viable count.
Lactose Utilization was determined after 4 hr and
proteolytic degradation after 8 hr. The titratable

with NaOH using phenol_?_thalem 8 Indicator.
Viable count was assesséd by utilizing lactic agar and
lactose utilized was estimated by Fiona™ Fraisl
method usm% 1 g sample for each estimation. Five
g|1ram samples were used for estimation of 4 per cent

. C. A and 125 per cent T. C. A. soluble protein
fractions which are ex r?ssed as tyrosing2.

Rate of acid deve oBment and viable _counts
of yoghurt cultures incybated at 40 and. 45°C are
ivénIn Fig 1and 2. 1t is observed that acid develop-
ent and viable count were better in cultures incubated

aC_IdI% ﬁx%essed as lactic acid was estimated by tifration -
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Fig. 1. Rate of acid development and increase in viable
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at 45°C. The increase in acid production was Propor-
tionate to the increase in viable counts in all cases.
The fastest increase was noted when mixed culture
was used at both the temperatures studied. Among the
two cultures at hoth the temperatures, S. thermophilus
showed a faster rate of growth and acid production,
till 6 hr of growth, after which L. bulgaricus gave hlqher
values, The hlgher rate of growth and acid production
by the mixed Cultures may”be due to their symbiotic
association,  Lactose utilization by these, cultures are
alsq indlicated in Table 1 There was maximum lactose
utilization by S. _thermophilus and mixed cultures
within 4 hr, while in L. bulgaricus utilization was faster
after this period. _ The ‘Utilization of lactose b
S. thermophilus and in the mixed cultures runs almos
parallel upto 4 hr which indicates that lactose is consu-
med |n|_t|all¥ by S. thermophilys. Kroger3has observed
that acid development is a hasic réquirement_for a
good flavour in" yoghurt,  Several workersd-7 have
Studied acid development by yoghurt cultures, but
the mode of production has not received any attention.
The cata clearly indicate that (.8 per cent ‘acidity can
be obtained by usm% mixed cultures at 5 per cent ino-
culum level by incubating at 45°C within'three hours,

Table 1. changes in lactose content Of milk (per cent)

INOCULATED WITH 5 PER CENT YOGHURT CULTURE AT
DIFFERENT INTERVALS

Time (hr) £. thermophilus L. bulgaricus Mixed culture of
after (1) (2% (1) & (2)

inoculation
40°C  45°C  40°C  45°C  40eC  45°C
420 412 534 520 398 385
407 400 397 38 364 358

The lactose content of milk was 5.55%and at the time of addition
of culture was 5.6%.

The values are average of 5 samples.
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Table 2 shows, degree of proteolysis determined as
rosine in the filtrates after 4 and 125 per cent
. C. A treatment of the curd.  Soluble protein content
was markedly lower in all samples after the growth
of lactic cultures. This decrease was maximum with
S. thermopilus followed by the mixed culture,  This
may be due to lower proteinase aCtIVIt?/ and slower
utifization of soluble proteins. by S. thermophiluss.
Aspergerd has also reported similar results wherein
tyrosine content of yoghurt was used as one of the
Criteria quality tor it$ eValuation. Miller and Kandlerto
observed higher release of free amino acids jn milk
b¥ different” strains of L. bulgaricus and utilization
of tyrosine and a few other amino acids by all the
strains tested when they were aqtlvel}igrowmg. o
The increased cellular activities like" acidity rise, rise
I in T. C. A soluble protein
comgonents observed with the mixed cultures in the
present study Indicate that buffalo milk 15 equally
suitable as cow’s milk for the preparation of yoghurt
within 3 hr at 45°C using the inoculum at the’rdte of
b per cent. It is interesting to note that at 45°C with
the mixed culture, 125 per Cent T. C. A. soluble protein
fractions were higher than when L. bulgaricus was
used alone.  This"is attributed most probably to the
higher peptidase activity of S. thermophiluss.

in viable count, and erE)
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BIOLOGICAL EVALUATION OF WHEAT
VARIETIES

Four varieties of wheat, viz., WH-147, WH-157, WH-283
and WH-291 were evaluated on the basis of proximate com-
position, chapati making quality and protein efficiency ratio.
Moisture, ash, crude protein, ether extract, crudofibre con-
tents and nitrogen free extract ranged from 7.88-8.96; 1.43-
1.79; 10.11-11.77; 1.74-2.93; 0.98-149 and 74.03-78.24
per cent respectively. Calcium and phosphorous contents
ranged from 88.78-119.10 and 224.35-349.41 mg/100g
respectively. Chapati making quality of these varieties
were also studied. PER ranged from 1.99 to 2.46. The
variety ‘WH-283" had higher PER and good chapati making
qualities. The quality characteristics of “WHrl47",
‘WH-157" and ‘WH-291" were also satisfactory.

Protein efficiency ratio-2 is the most practical proce-
dure for monitoring protein quality on a routine basis.
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Havln% overcome the problems of quantity, as a result
of high yielding varieties of wheats there has been an
increasing awareness about the nutritional quality,
both among growers and consumers. ~Recently, two
new varieties "WH-283’ and “WH-291" have heen deve-
loped and identified. The quality characters of these
two wheats are evaluated and compared with those
of ‘WH-147" and WH-157".

Grain samples of ‘WH-147", ‘WH-157", ‘WH-283’
and ‘WH-291" varieties of wheat grown at Haryana
Agricultural University, Hissar were collected. =

AOAC4 methods "were followed for deterr_mnlng
Brommate composition.  Phosphorous was estimate
y the method of Fiske and Subba Row5. PER was
determined according to AOAC6 method.  Chapati
maklng unalltle_s were studied as described by the
method of Austin and Ram?7. N
_ The data on the Prpmmate comP03|t|0n are presented
in Table . Moisture content of the varieties ranged
from 7.88 to 8.96; total ash from 143 to 1.88; crude
Proteln from 1011 to 11177; ether extract from 1.74
0 2.93; crude fibre from 0.98 to 1.49; NFE from 74.03
to 78.24 per cent. Calcium and [l)hos%horous contents
(m IIOO%franged from 88.78 to 119.10 mg and 224.34
10 349.41" mg respectively. The variety ‘WH-283" seems
to be superior because of its higher calcium and phos-
phorous contents and lower ash content. Protein content
of the varieties was found to vary depending upon the
i)ace_. Such differences may be attributed to the
ocational effect and to various agronomic practicess.

Table 2 presents the gain in weight, food intake
grotem intake and PER. PER ranged between 199 and
46 as compared to 2.84 for casein. ‘WH-283" was
found to have maximum PER (2.46) followed by ‘WH-
291, ‘WH-157" and ‘WH-147". PER value of 1.3
to 2.00 in some pre-released high yielding wheat varie-
ties has been reported by Sangeethad. While Narayana-
tSwgmsg et al.19 have reported a PER range of 189
0 2.38.

Data on chapati-making . qualities presented in
Table 3, show that the varieties had water absorption
ranging between 64 and 72 per cent. Rattan _mgih
and Bailey1l observed that Indian wheats have relative %
high water absorption which may be due to their hig

Table 1. PROXIMATE COVPOSITION OF WHEAT VARIETIES

Variety Moisture Ash Crude Ether Crude NFE Calcium Phos?horous
(%) <) protein (%) extract (%) fibre (%) (%) (mg/100 g)  (mg/100 g)
WH-147 7.88 1.65 1011 174 0.98 78.2 1147 304.0
WH-157 7.98 179 11.29 2.74 1.36 75.1 91.2 224.35
WH-283 8.61 143 10.77 2.93 149 740 1191 349.4
WH-291 8.96 188 1nn 1.95 127 742 88 2981
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Table 2. effect of feeding wheat VARIETIES ON RAT GROWTH
Body wt.
Vairety Intial Final Gain in wt. Food intake Protein consumed PER
© © © (©) ©
Casein (conrol) 319 84.9 45.9 179.50 16.15 2.84
WH-283 326 705 3.9 166.0 14.93 246
WH-291 3.0 69.6 3.6 170.8 1537 231
WH-157 308 635 319 169.2 1521 212
WH-147 34 64.6 295 164.5 14.80 199
SE. — — 28 34 0.30 —
C.D. at 5% — — 111 135 22—
Table 3. chapati-making quality O THE WHEAT VARIETIES AND THE SCORES FOR CHAPATI
_ Water absorption Texture of chapati
Variety capacity (%) o Taste score
Initial After 4 hr
WH-147 64 Full/? 6 8 Soft-7 1
WH-157 65 Full/7 T 8 Soft and 6
pliable-8
WH-283 [/ Full and 6 8 Soft and 4
rapid/8 pliable-8
WH-291 10 Fulland 6 8 Soft and 7
rapid/8 pliable-8

All the varieties had cream colour oough which gave cream coloured chapati. The handling property of the dough of all varieties was
medium strong, non-sticky and the texture of chapati obtained was soft and pliabie in all the varieties.

starch damage during milling.. Higher water. absorption

1S Penerally Inglicative of godd chapati making quality.
All" these “varieties are suitable for chapati” making.
Austin _and_ Hanslas1? reported the bread making
proPemes of ‘WH-263" ‘ .

Itt n(}ay bef concluded thﬁ\t,th WH-|_2t83 IS _thg
utstanding vafi'ety possessing all the qualities require
?or both b?ead as%vgﬁ as cnapati mak%g. i
Dept, of Chemistry and Biochemistry, Shashi Taneja
Haryana Agncultur_al University, Kaushal Gupta
Hissar-125 004, India. D. S. Wagle
Received 18 October 1982 K. S. Dhindsa
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A STUDY ON DISTRIBUTION AND QUALITY OF DIFFERENT SIZED KINNOW

A STUDY ON DISTRIBUTION AND QUALITY
OF DIFFERENT SIZED ‘KINNOW9 MANDARIN
ORANGES HARVESTED AT OPTIMUM
MATURITY

‘Kinnow’ mandarin oranges were harvested at optimum
maturity, during 1980 from a 11-year old tree and graded
according to the size and quality. Out of 1844 fruits,
maximum number (44.75 percent) belonged to B grade.
Peel thickness and vitamin C content were found to increase
with fruit size. There was no appreciable difference in rag
content among fruits of different grades. The highest
soiid/acid ratio was recorded in B grade fruits. Higher
percentage of juice and total soluble solids were obtained
in medium sized fruits belonging to grade B.

‘Kinnow’ mandarin orange (hybrid between *King’
and “Willow-leaf’ mandarin) “is becoming popular
with citrus growers jn North India due to ifs perform-
ance and good eating quality, . Large acreages are
being brought under “this frdit in Punjab Haryana
Rajasthan "and Himachal ~Pradesh.
recommended that the hest time for. |ck|n frurts |s
from_the middle of January to the middle of February
I dliiferent regions. ~ However, variations in the siz
and quality of the fruits are noticed as The fruits of
outer periphery are of better quality than those borne
in the Interior of the canopy which are still greena ,

Harvesting of citrus fruits at proper stage and their
grading is 0f almost importance for mérketing the
produce and obtaining maximum returns.  Present
Investigation was carfied out to grace the frurts
a00or n? to their size and to assess the quality of
fruits falling in each grade.

AN

One thousand erght hundred and fortyfour fruits
from a 11- ;fear ol heaIthK *Kinnow’ tree (grafted
on Rough. Temon (Jatti Khatti) rootstock) growing
in the Regional_Fruit Research Station, Abohdr, wer?
harvested on 17 January, 1980 and sorted jnto five
grades A through E, on' the asis of skin colour and
1ze as given in Table L

Twenty fruifs were taken at random from each
group and their characteristics worked out.  The dia-
meter of the fruits, peel thickness and the weight of
the fruit, peel and rag (waste material after extracting
juice) were recorded” Fruits from each %rade Were
evaluated for organoleptic qualities by a panel consist-
ing of four judggs, based on general appearance, taste

and flavour (10 points each),  Fruits were rated
farr 5.5 - 6.4 points), ood 514 points), very 1q
(7584 points and exce ent (851 ornts otal
soluble solicis SS were measured wrt hand refracto-
meter.  Acidity was determined by titrating a known
vqume of frurt uice _against lN Na H usin

phenolphthalein & Indicator.  Ascorbic acid Wi
measured fitrimetrically by using 2, 6-dichlorophenol
indophenol dye.

Maximum number of fruits were found in grade B
(44.75 per cent) whrle n %rade C, there were 40L fruits
and n gra e A 35 fruis. The fruits beIongrng to

which accounted for o4 per cent, had
ora dqe colour. and the most accentabl by consumers.
Grade D consisted of 11.7 per cent fruits while 2.66 per
cent belonged to grade E,

There was a lot™of variation in physical characteri-
stics hetween the fruits in each Iqrade

Peel thickness was higher In farger fruits.  Maximum
quantity of peel was found in grade A fruits, whereas

Table 1. distribution and physical characteristics of graded ‘kinnow’ fruits

No. of
Grade Fruit size Colour fruits
A Big Deep orange 352
B Medium Deep orange 825
C Small Deep Orange 401
D Medium small  Light green
Orange tinge 217
E Very small Light green
Orange tinge 49
C.D. at 5%

V & % of 1844 fruits taken for observations

Distri- Fruit Fruit Peel Peel Rag
bution*  dia Wt thickness (%) (%)
(%) (cm) ) (cm)
19.08 846  254.66 0.44 3153 20.11
4475 724 200.80 0.36 24.98 22.25
21.74 617 14833 0.35 25.80 22.30
1 693 17467 0.34 26.56 20.86
2.66 586 12953 031 28.88 19.93
0.18 10.60 0.04 2.35 NS
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Table 2. characteristics of ‘kinnow’ fruits belonging to different grades

Grade Palatability rating Juice
(%)

A 8.00 48.35
B 8.62 52.17
C 8.25 51.89
D 7.00 51.88
E 5.62 51.19

C.D. at 5% 2.66

minimun quantity was found in grade A fruits, Similar
observations have been recorded by Jawanda et al.2
with *Kinnow’ fruits. There was no significant difference
in the quantity of rags obtained from fruits of different
?ra_des. The"data on the characteristics_of ‘Kinnow
ruits of different grades are presented in Table 2.

Fruits belonging™to B grade was, adjudged ‘excellent’
after organolepti¢ evaluation, while “thdse belonging
to A and C graces were rated as very good. _Fruits
5)3 g{g(}l,e was evaluated as good and those of E grade

I,

Maximum yield of juice was obtained from fruits of
[ ,%ra e, Jawanda et al.2 have also reported. that
Kinnow’ fruits of 8-9 cm size yielded maximum juice.
The yield of juice from C. D and E grades wes
moderate while the fruits of A %rade_ %ave |owest yield,

TSS was the hlg[g\est In grade B fruifs (11.24 per cent
closely followed Ty C grade (11.08 per cent),. TS
content of gwces from Other %rades viere significantly
lower. ~ Josan et al2 reported that green “fruits of
Kinnow' located inside the canopy of the tree had
lower TSS content.  Chundawat et al1 also have made
similar observations, _ _
The acidity of fruits rogr_esswe_ll){ dncreaged with
the ?ecrease In size of the friit.  Findings of Jawand
ct al2 are also similar, _
 TSS/acid ratio, 15 considered. as good index for
J[udglng the maturity of citrus fruits.: 1f'has been repor-
ed"that ‘Kinnow’ fruits should be picked when they
attain a soligiacid ratio of 12:1 for fruits horne qn the
open side of the tree and 14:1 for fruits found in the
inner side of-the tree2 The_highest TSS/acid ratio
was recorded In_grade B fruits cIoserr followed by
fruits of grade C and grade A. The TSS/acid ratjo
tecreased rogresswe(ljy with fruits of lower gradg,
minimum em? recorcied with fruits, of Egrace.

It was_also Tound that larger fruits cortained more
vitamin C. Chundawat et alA also have reported similar

TSS Acidity TSS/acid Vitamin C
(%) (%) ratio (mg/l00g)
10.12 0.840 12.05 27.84
11.24 0.871 12.90 2118
11.08 0.880 12,59 26.67
9.86 0.905 10.90 24.24
9.07 0.982 9.24 23.07
0.45 0.018 247 2.29

findings. . The vitamin C confent decreased with
decredse in Size of the fruit. Fruits belonging to grade
B were_ the best based on peel thickness, juiice, Vield

Ralatabilit)? 1SS and TSSfacid_ratio.  Number. of
arvested Truits falling in grade B was also the highest
(44.75 per cent).

J. S Bal

Regional Fruit Research Station,
G. S. Chohan

Punjab Agncultural University,
Abohar-152 116, India.
Received 17 November 1981
Revised 17 May 1983
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EFFECT OF DIETARY INTAKE OF HEXACHLO-
ROCYCLOHEXANE ISOMERS ON SOME
HAEMATOLOGICAL PARAMETERS

Dietary intake of £—and \—isomers of hexachlorocydo-
hexane in rats (at 800 ppm level) over two weeks period in-
creased the blood clotting time considerably. The blood cell
counts and other parameters like erythrocytes sedimen-
tation rate, osmotic fragility of erythrocytes were not affect-
ed, while blood cel) volumes were sligthly elevated only by
Y—hexachlorocyclohexane treatment.

Although technical hexachlorocyclohexane ,(HCH%
and lindane (7-HCH) have been”employed in pes
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controI for a number of years, their effect on the blood
ce parameters are not reported. These may be affected
¥ changes erther |n the' blood forming drgans or in
oher t|ssues of the body. Dietary intaké of --or

HCH at 800 ppm level for more than two weeks RBC (million/cu.mm)

5 known to result in severe toxrcrty symptoms culmi-
nating in death of majority of animals’, o<-and

o= 1omers of HCH at “similar concentrations in the

diet have been demonstrated to be ineffective2 In
the plresent study, the effect of dretarY - and - -Isomers
on Some haematologrc parameters was
mvestrgated |n albino rats,
Young male albino. rats (Wistar strain) wer&hrnlg
65 70 \Viere fed with drets conta nrng 800
CH for two weeks. The basal dre contained
 casein, 18; cane sugar, 10: com starch, 55.1:
ro nut oil, 10: mineral salts3 4; vitamin mixtured,
5 choline chloride, 0.4 and fat soluble vitaming as
solution In groundhnut oil. The animals were sacrificed
at the end 0Of two weeks. For heamatological studies,
bIood was collected m tubes coated with EDTA. ~ For
%t rocytes preparatron blood was centrifuged. at
xg_for 10'min and plasma was separated by aspira-
tion., T ee hrocytes were washed with 0, per cent
saline, centn ged and frnaIIy suspended in 09 per
cent saline. Serum samples for calcium were obtained
b Ieavrn% the blood to clot for one hour and then
céntrifuging it
The mean corpuscular volume, packed cell volume,
e hrocyte se dimentation rate and total counts of the
en(t rocytes, leucocytes and differential counts WWere
determiried b the methods described by Ko mer and
Boemer5* B ood cIottrng time was measure ca |
lary tube method”, The osmotic fragility
cytes was determined by the method descnbed
rkert?. Serum calcium was estimated according
to Baron and Bell8
Data on the blood cell concentrations, viz, RBC
WBC and differential counts i HCH treated and
contrql rats are presented in Table 1 The RBC counts
were in the ra oe of normal values in HCH treated
rats. WBC counts were decreased, but not srgnrfrcantla/
Differential counts on_leucocytes glid not ‘sh ow a
marked differences. Data on blood cell vol ume
erythrocyte sedimentation rate, hemoglobin. content
and blood clotting time are given n Table 2. Mean
cor uscuIar volume an acked cell volume were
sig ||canty higher only with - HCH treatment
hemorh]o In content of blood as well as the hemo Iobrn
content per erythrocyte viz, mean corpuscular hemo-
?Iobrn were in'the range of normal values in the HCH
reated rats.  But thé mean con uscular hemogo in
concentration which expresses the hemaglobi 8er
unit volume of erythrocytes was lower |n --HCH

Table 1. blood cell countsin 3— AND =HCH treated rats

Parameter Control  3—HCH  Y—HCH
8.37+0.12 8.14+0.38 7.93+0.47

WBC (thousands/cu.mm) 10. 1+2.13  8.37+0.71  8.50+1.49
Differential counts (% total)

Neutrophil 16.542.6 14 1+ 18 15 1+ 13

Lymphocyte 79.0+2.4  80. 9+2.7 79, 8+2.5

Monocyte 37403  4.0+04 43404

Eosinophil 08 02 10+03 0802

Basophil 0 0 0

Valuesaremean.i SEM of 6animals in the control group and of
9 animals in the experimental groups.

treated .animals. Blood clotting time was significantly
|%her in both the groups of treated animals. Dietary
' |s%mer shoived no effect on serum calcium

The effect 'of ingestion of HCH isomers on the
0smotic fraﬁr ity of erythrocytes is shown in Frg
In all the three groups; hemolysis began in hypotonic
saline at 0.5 per cent concentration’ and completed
at (.3 per cent concentration with mean cell fragility
(50 per cent hemolysrsz being evident at 0.4 per cent
sodium chlorice coricentration. There was no difference
in the pattern of hemolysis between control and HCH
treated” groups.

Table 2. haematological parameters and serum calcium in
3— AND V—HCH TREATED RATS

Parameter Control  ft—HCH  V—HCH
Mean corpuscular vol.

(cu. microns) 645+ 24 724+ 32  78.8+2.1«
Packed cell vol. (%)  54.0+2.0 52.7+¢3.0 ~ 631+ 30*
Erythrocyte sedimentation

rate (mm/l hr) 17402 2.0+0.2  2.0+0.2
Hemoglobin (g/100 ml) 16.140,2  155+0.4  15.3+0.6
Mean corpuscular hemo-

globin (nanogram) ~ 19.140.3  19.240.4  19.4+0.3
Mean corpuscular hemo-

globin conen (%) 30.041.2  26.9+1.0  24.3+0.5«
Blood clotting time (sec) 27.041.6  47.1+2.8« 44.3+4.4*
Serum calcium

(mg/100 ml) 13.9+40.1  12.5+04 13.040.1

P values: a:<0.001; b:<0.005; ¢:<0.05

Values are meant SEM of 6animals in the control group and of
9 animals in the experimental groups
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Fig. 1. Erythrocyte fragility resPonse insodium chloride
solution (Each point represents average of 6 values.)

The haematological _parameters are studred here
as they constitute “certain health indlices. r?/t roc¥t
sedimentation ra'e IS a Specific parameter fo gene
health. .Other, measurements vrz hemoglobin,” RBC,
WBC, mean and Pac cell volume ~disclose, the
oossrble reactions of blood and blood forming tissues
0_the pesticide treatment,

The present stuay, has demonstrated that the animals
are able to maintain the concentration of erythrocytes
and leucocytes in normal range dunn% HCH isorers
treatment. © Further, the relatively Insensitive para-
meters on erythrocytes like, mean corpuscular volume
and packed ceII v Iume did not respond to /3-HCH
treatment  although these arameters were sIr htly
elevated in 7/-HCH treatment.  The lowered rmean
corpuscular hemoglobin concentratron observed here

S due to the increased mean cor uscular volume b

H H treatment. The nemolytic study has reveale
that fra |I|Ity of ergthro g/rtes |s compdrable to that
of normal rats, which Is arr indication that membrane
composition ofe hrocytes IS not much altered. In
conditions  of hemoI iCanemig, erythrocytes are
known to be deficient in the. activity o the enzgerge
|ucose-6-phosphate _aehydrogenased, n

own that during fi-and 7-HCH treatment ﬂlucose
6-phosphate dehydrogenase activity of the erythrocytes
is.either normal or even h| herl “This is in consrstence
with the result of hemol |c stu g/ presented here,

Increased blood cIottrng timé observed in HCH
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isomers treated animals could be associated with
the liver damage caused by these compounds] resuItrng
in low blood prothrombrn levels, The fact that bloo
calcrum levels are normal in HCH treatec rats elimi-

nate the ossrtirlv\ty 0f Increased dcottrn time
resu trng caIcrum evels. BarselyantsK) has
reported prolonged blood cottrng time N humans
su gected to Iong term exposure fo HCH and other
pesticicks. been claimed that abnormalities
|n blood coa uI ation and frbnnolysr may. lead to or
oa y a art n the deve ooment o renal ama?e]l
t IS to be noted here that pro onﬁed dretary intake

-0r 7-HCH resy ts in krdney ma unctron

e authors wish to egress their.  gratitude
to Mr. C. P. Ramasundaram for his help in haemato-

logical studiies.

Drscrphne of Biochemistry & K. Srinivasan
Applied Nutrition R. Radhakrishnamurthy

Central Food Technologrcal Research Institute,

Mysore-570 013, India.
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Food Proteins: by Box P. F. and Condon, J. J. gEds)
Applied ~ Science  Publishers, New York, 1981
p;g]: 361, Price: £ 38.00.

The proceedings of the International Symposium
on Food Proteins sponsored by Kellog% foundation
and held in 1981 at Cork, Ireland has”Deen brought
out in a book form. Ninteen papers have been included
in the bopk and they are on'world food supply, hasic
aspects of Protelns, Chemistry and _technolo?y of three
important food proteins namely milk, cereal”and meat
proteins, and some unconventional proteins.  The
papers have not been arranged in any logical order
which is a distraction, _

Irish people consume more than three times the
recommended level of proteins, and food proteins
per se have an important place in Irish economy. There
15 good scope to start meHor protein-based industries
since raw materials and expertise are available
in Ireland.  The increase in protein/food sugrply has
been rather marginal and there is a need for world
community to have, economic integration for rational
distrib tl?n of proteins. However, this idea may remain

only 10eal.

Fyood, proteins have their own unjque functional
pro?e,rnes. The possibilities of texturising some seed
Rro eins to optain meat-like_or cheese-like products
ave been well recognised. The need for more basic
studies into the physical properties of proteins has
been stressed. A comprehensive list of references has
been given on this topic, _ _

Establishing the optimal level of protein-calorie
requirements “has been a topic of endless debate; it
is a complex problem and IS as controversial as the
protein gap. The Issues have been elaborated once
again without offereing any solution, _

Inspite of the reliable correlation between chemical
score” and biological value, researchers prefer only
PER, NPR etc. a5 the best method of nutritive evalua-
tion.. The need for a change to other methods has been
convincingly brought out. ,

Milk" proteins have been dealt in three chapters
which “include chemistry and physics, manufacture
of milk protein and textired food from milk proteins.
The details on these are very comprehensive with
extensive citations from Ipub_llshed literature, Extrusion
i unsujtable for milk protein texturation; dry spinning
of casein apBears to he a better alternative. Processing
of skim milk powder jnto textured protein and prepa-
ration of whey syrups have been sugoested as profitable
propositions.

Meat proteins as a fopd component have not received
as mych attention as milk or vegetable proteins. Muscle
proteins and _ their importance in meat technology
and proteolysis of meat_have been discussed in three
chapters.  Muscle proteins are not merely important
In rigor, but also for the tenderness of nieats and In
copking.  The discussion on the Rropertles of myofi-
brillar ™ proteins_ and collagen has, been  limited.
References cited in these chapters are few.

Leaf protein preparation on. domestic scale to
augment” proteins in- protein-ceficient diet has been
particularly discussed. "Too much optimism for practi-
cal application, has been expressed without taking
into_consideration the reality of the situation, The
chapter on hiological nitrogen fixation and its import-
ance to food industry briefly catalo%ues, the soi| orga-
nisms that can symbilotically or otherwise fix nitrogen
In agricultural plants, The ’\PO_SSIbIhty of_?enetlc engl-
neerlngasatool to fix freg N i also"cletailed. _

_RecOvery of proteins from food factory wastes is
discussed in the last two chapters. One chapter details
the potential from meat industry discharges using
Ilgnosulphanates and ion exchange Tesin for Separatio
of proteins,  The economic gaifis by such a recovery
are apparently Impressive and makes one wonder
why these projections have not been realised in practice,
Obviously, . stich a diverse array of topics cannot be
discussed ‘in detail in the briéf reviews presented at
the symposium.  However, researchers in the area
of food proteins will find the book a good addition
singe recent nformation on the status on the varied
topics of food proteins is provided by the book.

L. V. Venkataraman

.S Narasinga Rao
C.FTR.L, Mysore

Refrigeration of perishable products for distant markets:
tE);y International Institute of Refrigeration, 177,
oulevard, Malesherbes-F 75017 Paris, Erance,
1982(1), Pp 461; Price: 160 F. F.

This. ook is proceedings of the meeting of the
Commissions, C., Dj, D. and D3 of the IR which
met at Hamilton from January 26-29, 1962. |

It comprises. 56 research paPers, fogether with the
essentials of discussions constitute the” 52 volume of
the IIR series on refrigeration science and technolo%y.

The proceedings comprises of 9 sections: Sectio'|
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has 3 articles—() The food/energy dilemma, what can
refrigeration__technology do? "hy. G, Lorentzen,
Norway) (il Ener?y consumPtlon in the cold chain

L. Mattarolo (Italy) and (ili) Refrigeration in New

ealand by R, L Edrle (Nevvzealandg WWere presented.
The rest 0f the sections’ were devoted to Individual
commodity/aspect. ,

Section”2, ‘on Meat, .comprises 12 research papers
on (1) electrical stimulation on, meat quality, 12) practi-
cal considerations In the freezing of electrically stimu-
lated lamb carcases, (3} The intricacies of freezér chain,
4) Misconceptions of meat and fish chilling, (%3)f effect

processing Variables on the storage _stab|||(tjy of frozen
lamb, (6) on the. ice growth mechanisms, during beef
freezing, (7) Micrabidlogical considerations I cold
storage of meat, (8) frozen and refrigerated comminuted
meat” (peef & pork] miciobial and physicochemical
proPe les evolution™ during storage (In” French), (9)
a large capacity. plate freezer for  meat cartons

0) stirvty of weight loss from lamb in cold storage,
11) weighit losses 0f Newzealand lamb carcases from
slaughter to market and (12% vacuum rPacked telescoped
Iamk: .an innovative fechnigue In whole car
ackaging.
,p Secgon 3 has 5 research papers on fish: (/) the
importance  of . appropriate” refrigeration  to " the
Newzealand fishing industry, (i) A model for fish
freezing and storage on “hoard” small Newzealand
fishing ™ vessels, (i) New prospects for. refrigeration
a?plled to fishery "products in developing cOuntries
of the Asian and Pacific regions, (Iv) The Importance
of chilling in producing toja quality ~ snapper
chr}/]soph,s_s aurantusg for ‘the Japanese market and
V) the_chifling of Southern blue tin tuna. _

Sectjon 4715 devoted to quality and packaql_ng,
comprises. 4 research papers, () Influence of chillin
and freezing on seed quality and viability (french),
I1) Human “anxieties_about persishable food"progessin
nd distribution, (iti) Evaluation test in packaging 0
perishable products to, be transi)or_ted In refrigerated
media and _(iv) prediction of shelf life of stored"foods.

Section 5 on " storage congits of 6 research, papers
on O) Developments” of reflective insulation in refri-
gerated warehouse construction, (it) The application
0f mechanical refrigeration to cave _stora?e of fruit,
i1i) controlled atmosphere storage. using plastic tents,
V| the refrigerated stora?e conditions” necessary for
he export of cheese, (v) alternatives for meeting” peak
cold storage demand in Newzealand seasonal incstry
and (vi) The time_ temperature relation on chilling
Ijury to"cucumber in refrigerated storage.

Section 6 on. transport covering, 11 research cé;)z?oers
3_on commodity_ basis-factors arfecting the carriage
of meat in containers, transport of oranges in reffi-
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gerated containers under high ambient temReratur_es
and container transport of banangs in the South Pacific,
the rest are of general nature like heat transmission
through ship strictures, export of woody ornamentals
under”. refrigeration, dockside refrigerafion, shipping
conditions Tor butttr. cup squash exports, from
Newzealand, consumption and predetermination of
dry ice _quantity depending on the boundary values
for cooling perishable, goods in air-transport, refnPera-
ted transport of perishables from Isreal to Europe
problems and solutions and evalutatmg_ the thermal
r?gerty of refrigerated transport medlium through

IK method.. _ .

Section 7 ig on ‘container testing’ with 4 reserach
papers-Australian container test facility: description
and test-A numerical method for determining the
overall heat transfer co-efficient for containers, measure-
ment of gas-tightness with an_automatic pressure
decay timer and measurement of air_circulation rate
In Integral refrigerated shipping containers,

Section 8, IS on current Interest tOPIC ‘Energy*
covering 6 papers, .one on estimation of power st
for quick frozen minced steak, and the other on_ mini-
mum Chl”lf(llg costs .to maintain raw milk quality on
the commodity basis, and the rest 4 are of general
nature concerriing energy (Two of the six are in French).

The last section 15 On" ‘calculation and modelling’
comprising 4 research papers. o

Some gt the methods Suggested like storage in plastic
tents and. cave storage are very useful for adopting
In developing countries with immense benefits.

This booK will be a good addition fo any libra
and serve as a useful réference book for researchers
In the field of refrigeration of perishable products.

P. Narisimham
C.F.TR.I, Mysore

Fire prevention and safety in cold stores: _ International

Institute of Refrigeration, Paris, 1982, Pp., 18/,
Price: 100 FF

This book is.a record of the 27 papers presented
at a joint meeting of Commission D 1 of the Inter-
national Institute 0f Refrigeration and specialists from
hh? Eur%oean.Assouatlon of Refrigeration Enterprises
eld in Panis in 198

. Although fires in cold stores are less frequent than
in many “other inglustries, in the present day safety
consclods industrial world, cold stores cannot be exclu-
ded from the applicability of fire prevention and fire
fighting measures.  The Stores by the very nature of
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their design aie sealed buildings which means that
fire even in its initial stage can Quickly spread. Even
If the fire IS contained in one place the smoke emanating
from It can taint and make unfit for consumption
the entire stock of meat. _ , _

Tne Foreword contains the major conclusions arrived
at the Paris meeting. _

Detailed papers are presented on the cause-wise

analysis of major fires in cold stores in some of the
couritries in Europe and in Newzealand.
, Re?ulatlons for constructions and fire test methods
in cold stores in Norway and Newzealand are also
given. A number of papers deal with newer con-
Struction materials and layout of modem cold stores
which have aI_read¥ been put into service. ,

France, being the host country, has contributed
the maximum ntimber of papers dealing with all aspects
of fire proof construction, fire . reventlon/wamm%
systems. ~ Among the latter are foniC detectors, carbo
foxide snuffing system, fire breaks equipped with
fire proof doors, sprinkler systems and water curtains,
Proper training of personnél manning the stores and
the firg flghtln? staff have also been“emphasized. A
paper from Poland deals with the physiological effects
otforceold environment on the workers inside the cold
stores.

Of the 27 papers presented, 18 are in French and
9 in English. " However, the Editors have thoughtfullﬁ
included” a summary in English at the end of ea
paper in French and vice versa.  Most of the papers,
are printed in too small print. A few minor spelling
mistakes have crept in, pr_obabl¥ originating at the
authors” end and being continued through reproduction
of the papers. _

The ook should be useful 1o those who build and
run cold stores and to all those who are interested
In refrigeration.

L. A Ramanathan
Defence Food Research Laboratory, Mysore

Mogem Techniques of Raising Field cro&s: by Chidda
Singh, Oxtord_and IBH Publishing Company, New
Delni; 1983; Pp:  524; Price: Rs” 34.00

The improvements that are being witnessed in the
production of crops is a continuolis one, which are
mainly based on our greater uncerstanding of the
basic ‘aspects of crops coupled with the results of field
experiments conducted all over the country. = Our
agncul,tural system influenced by soil and agro-chmatlc
condition 1S 'so varied that stch experiments are of

20

utmost importance to draw definite conclusions appli-
cable to each locality. .

The book under Teview incorporates all the results
of latest findings on various aspects of crop production
covering 38 cr_oFs grown In our country. These Include:
cereals and millets (rice, wheat, maize, sorghum, bahra,
harley. meer millet, proso. millet,  barnyard  miflet,
khodo millet, and Italian millet), pulses (éram, lentil,
peas, arhar, %reen ?,ram, black gram, cowpea, rape
and mustard Seecs, Yinseed, safflower, sunflower) fiber
cro‘%s, (cotton, jute and sann hemp), forage " crops
(oats, berseem, Iucerne, quar, and napier g_rass?, sugar
Crpps su?arcane and’ Sugarbeet) and riscellaneous
crops (pofato and tobaccg).  Edch crop IS discussed
under well reco?_nlsed Sections coming, under the study
of cron production which inclyde origin. and history,
area and distribution, botanical description, varieties,
soil angl climate, rotation, seed and sowing, cultivation
methods, manures and fertilizers, water_management,
weed control, diseases and pests, harvesting and yield
The space devoted for each _croP in the book 15 accord-
ing to their mg,ortance in the Indian _aFrlculturaI
syStem.  Information on high yielding variefies, crops
stitable to different agro-Clintatic zones, identifying
and control of pests and diseases are not exhaustively
treated although attempts have been made to cover
the entire country. Today the Information on field
crops has accumullated so much_ mainly due to varia-
tions in sail and climatic conditions of our country
that a book of this magnitude will hardly meet the
demands. In fact, book™of this magnitude is needed
on each crop, which | hope the author will be able to
do_in course of time. ,

Recently after the starting of Food Technology
De?artments n marg/ of the agncultural UNiversities,
post-harvest  technol gy has assumed a part of the
study of agriculture and there are many Interdiscipli-
nary areas where technology has also got to play a
very important role in aﬂrlcultural programmes. ~ It
will be of gireat value, if the author, In the future ed-
tions cevotes a section to discuss the - post-harvest
technololgy 0 crov%. _ , _

_In our"country, where agriculture is the main profes-
sion, the books Rubllshed on a&;(nculture are very few
and | am sure the present book will be of gredt use
to both students of agriculture and extension workers.
It Is realle/ unfortunate that the publication which
will be a constant source as a reference book has been
brought out usm? Sup-standard  paper with poor
binding which will indicate that the book may not
physically lost long.

K. A Ranganath
C.F.T.R.I, Mysore
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Blug-green Alga-Spirulim: by L. V. Venkataraman,
Central Food _Technological Research Institute,
Mysore, 1982; Pp: 100; TDrice: unpriced.

This booklet purports to be a monograph on the
Bio-technology and™ Applications of the,"blue-green
alga Sprirulina platensis. The author in his introguction
fates that the current knowledge on the subject is
etailed therein with emphasis on'the work carried out
at the CFTRI. Howevei, the emphasis is almost wholly
on the work done at CFTRI and hence it reads more
like a project repart than a monograph, down to the
statement 0f experimental results inthe past tense.

The author has summarized. the results of nearly
ten years of his research on this valuable alga, under
the sections Cultivation, Outdoor cultivation, Process:
ing, Algal Proouctivity Measurements, Yield, Chemcal
Composition,  Contamination,  Nutritional ~ Studjes,
Metaholic Studies, SuPpIementatmn Studies, Toxico-
logical Studies, Animal Feed and Therapeutical uses.
HE then lists, the Centres engaged in Simailar work
within and outside India—with brief comments_on the
nature of work—and to. detail the potentialities and
possible application of this alga. _

The studlies described are exnaustive and have yielded
valuable  information on various aspects of the
biotechnology of mass production of 'this alga for
better vield, while at the same time cutting down the
cost of production by the use of cheap_and locally
avallable” substitutes for raw materials. ~ The author’s
efforts at cutting down on the energy input for the
operations involved, are most commendable. _

According to the author, the most important aPph-
cation of this work would be in environmental control-
specifically, sewage and waste disposal, with the inci-

ental production of a valuable “animal feed supple-
ment that is nutritious and without toxic effects.

On the whole, this would be a_valuable reference
work for those interested in environmental control
and_biomass proguctign.  As such, this book would
merit wider reading It presented In @ more readable
form.  The microscopic offset rmtmg, though ve
well executed, is the main deterrent. The mattér coul
have been presented unger fewer headmgg with a wider
%eneral coverage of each topic and surtable numbering,

he references may also be cited in the text o as_fo
enable readers to seek further information on specific
topics, instead of merely being listed at the end. The
animal ?tud| s could De supplemented with photo-
grapns Tor direct evicence. _ _

he illustrations leave something to be desired.

o w

The taxonomic account under the head The alga’
Is inadequate, photographic reproduction is. rather
poor, the cartoons aré out of place in a scientific work
and the poem that follows™ ‘Acknowledgements’ is
clumsy; in fact these detract from the rerit of the
work that is presented. K

University of Madras, Madras

Dietary Fibre; By G, G. Birch and K. J. Parker (Eds),
Aggu iled Science Publishers, London and New York,
1983; Pp: 304; Price: £28.00

This book comprises of sixteen gapers Jpresented
at the 13th Annual Interpational Symposium held
at the_University of Reading, National CoIIe(l;e of
Food Technology, Weybridge, Surrey from 29th to
31st March 1982, "under ‘the alspices of & joint indlustry-
Unlversltx Or%anlsmﬁ Committee. ~ Each paper s
dealt with a comprefiensive and up-fo-date, review of
an aspect of dietary fibre by an expert in the field.

. The role of dmtaR/ fibré is traced in this book, start-
ing from the testi Tg of the. h¥pothe5|s,that dietary
fibre is a protective factor against many diseases prevé-
lent amongst Western Communities, Recent advances
on the chemical characterisation of fibre components
of different foods-including heat treated products-
and the performance and agplication of dlifferent analy
tical procedures is presented in one chapter. . The
interactions between dietary fibre and nutrients infly-
encing bioavailability_has™ been discussed in depth
with ecent findings,  The role of fibre in the aetiology
and management of clinical disorders such as diabefes
mellitus and intestinal diseases is a very useful chapter.
Nutritional importance of qut micro fldra, the influence
of fibre on Xenobiotic metabolism by qut bacteria
and fibre and chronic intestinal diseases are dealt elaho-
rately in three separate chapters, Each chapter carries
a list of up-to-date and relevant references tor further
study, illustrations and tables with data. The book
as d whole is directed to the, food technologists, but
will also be of value to nutritjonists and. physicians,
lT_Q}gr_\e/glume would be a welcome additiori in all
ibraries.

S

Sri Avinashilingam Home Science College,
Coimbatore

P
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Manganese:  Environmental — Health . Criteria  17;
ublished_under the {omt sponsorsh|ﬁ of the United
ations Environmerit programme, the International

Labour organization and the World Health Organi-
E)atlol% Woild Health Organization, Geneva, 1981;
p 110

The document is one among the Seventeen documents
published so far in the Environmental Health Critena
series and has been prepared by a WHO Task group.
Manganese is an essential trace element for™ both
animals and man. ~ The daily requirement for adults
15 2-3 mg/day and, that of pre-adolescent children, atleast

25 mglday. It is necessary for the formation of conne-

ctive tissue“and bone, and” for growth, carbohydrates
and lipid metabolisim, the embryonic development
of the inner ear, and reproductive function, _

Higher levels of man?anese 15 toxic to man, It is
chardcterized b% psychological and neurological manj-
festations. ~ Chronic, manganese pajsoning” which is
a hazard m the mining and processing of” manganese
ores, In the,manqanese alloy and dry-céll battery”indu-
stries, and in welding, leads to lesions of the “central
Nervous system. _Organoma,ngianese compounds which
are used In fungicide in edible crops, ana manganese
tricarbonyl comipounds which are used as additions
%8xi%?t5y0“ne are also poten ial sources of manganese

The’ document consists of ten chapters dealing with
properties and analytical methods, Sources of manga-
nese In the envirdnment, environmental levels and
exposure, transport and distrubution in environmental
media, metabolism of manganese and its defi-
ciency, experimental studies on the effect of manganese,
humén epidemological and clinical studies, and évalua-
tion of the health risks to man from exposure to
manganese and Its compounds.  Each chapter gives
a comprehensive account of the known knowledge
on the particular aspects, The first chapter gives sum-
mary and recommendations for further studies since
there are many “grey’” areas in.our knowledge especially
on metabolism “and emdemmlggg. Thé  documenit
contains 407 references, and Is based_ on oanaI publi-
cations listed in the reference section. [n addition
useful _information has also been obtained from
authoritative reviews. ,

In view of the diverse areas covered in the document
research workers in a var_lety of disciplines will find
It useful. . It should specially Interest” those _vvorklng
In analytical chemistry, biochemistry, nutrition an
tct)xmology, medicing, énvironmental pollution control
efc.

M. S Narasinga Rao
C.F.T.R.I., Mvsore
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Advances . in_Biochemical EnPineerin%: Space and
Terrestrial B|otechn_olo?_)(,_ Vol 22y A Fiechter,
ISjonn -\Ver] g Berlin, Heiclelberg, New York, 1982,

D 230; Price:  Unpriced

The twentysecond volume in this series is devoted
to reviews of recent advances in space and terrestrial
biotechnology. The present volume covers the following
chapters: |ote_chno,lorqy In sPace technology; . basic
concepts in microbial” aerosols and characterization
and performance of single and multistage tower reactors
without_loop for cell mass production. _

The first chapter deals with b|otechnolog¥] in space
technology. With the advent of the space shuttle and
of the space lah, we are at the begining of a new era
In space technology. Material sciences: and bioprocess-
Ing are becoming new importanct dIS_CIi)hneS in. space
sciences,  This “review discusses mainly experiments
and technology dedicated to the study of the benaviour
I space of microorganisms and animal ¢ells cultured
in vitro. The effect of stress of space flight_ on the
organisms and _the effect of oxgen on thé biological
s¥s em is investigated. The survival and proliferation
of mammliam c&lls in altered ?rawtatlonal fields 1s a
challen mH agpect of space technology. ~ Biostach,
one_ of the first sophisticated experimental . deviges
carried out In space, Studied the effect of cosmic radia-
tion on a vaiiety of biological gbjects: microorganisms,
eggg and plants. The effect of Space-flight on” human
em gyoonlc lung cells WI-33, studied during the 56-cay
Skyla-3 mission, indicated that cells ﬁrowmg in sus-
P_ensmn, and the possibility to induce_them to"differen-
late, are better ob{ects for investigation in space,

One of the most Important achievements of Soviet
activities in space biotechnology was the finding that
artificial gravity restores favourable conditions . In
space for ‘the adoption at development and survival
of higher plants ‘and animals. ~ However, artificial
gravity has never been tested on humans. = Specelab
is a manned orbital laboratory Prowdmg 2 pressurized
module and an unpressurized ?atform With a number
of ftgndar facilities, . In contrast to its prede%ess?rs
skylab and Salyut, It is a reusable system.  The [ife
sciences projects of Spacelab-I include physiological
Investigations on humans and_biological  experiments
on plants, microorganisms and cells in vitro. — Only
a great multinational. and multi-disciplinary _ effort
can quarantee an optimum and fruitful exploitation
of thé space resources. . , .

The second chapter coptains information pertalnmg
to bacterial aerosol viability and electrostatic surfac
charges of bacteria.  The “variables involved in the
survival of bacterial aerosols include the method of
droplet formation and intrinsic characteristics of gas
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in which the bacteria contammgodroplets are suspended.
The factors involved in microoial aerosol studies are
bacterial strain, incubation  medium, temperature
cellular. physiology, oxygen concentration, light and
irradiation angd jon transport disruption. Thg review
also contains information on overall microbial aerosol
assa%/ techniques. , o
There are many stresses acting on the viability of
aerosolized microbes which may act collectively or
individually deloendmg on the ‘environmental condi-
tigns. A “small part of the study deals with survival
of mycofr])_lasma, L-forms and fungal spores in aerosoles.
Thie third ch%}oter reviews the oench-scale towerloop
reactors under different operational conditions. Stirred
tank reactors are the most impartant reactor types
employed in biotechnology.  But other types of reactors
are also developed for special manufactlring processes
Ie., large-scale” single-cell protein, plant and animal
tissue culture production. - Comparison of (ifferent
systems have been carrieq out using the same hiological
sytem, 1.e., strain, medium, growth conditions, "etc.
s hiological system is complex'in nature and numerous
arametérs effect the product formation, it is a difficult
ask to characterize and predict the performance of
towerloop reactors. The performance of various types
of reactors Is supPorted with mathematical derivations
and adequately illustrated with figures,
This 15 a very valuable compilation of review articles
written by the” renowned scientists in their respective
fields.  With the successful flights of space shuitle
and spacelab, it has opened new Vistas in space biotech-
nology. The exploitation of space resources and the
establishment of ‘space colonies is becoming a realistic
goal of the next decades. This book will bé a valuable
addition to the libraries.
M. S Kalra &
Ajith Singh
Punjab Agricultural University, Ludhiana

Ad(\éar\]ncest in hBiOChE'rgE:%atLr En ineeEn \/Sol.r . g?
romatography:  Fi . . inoer-
Verlag, ggrliﬁ >f—leidelberg, New Yorgk, 082: FF]’p.Ig45; d
Price™ § 27.0.

This volume, has ‘Chromatograph ' a5 its subject
of review, which is one of the most important analytical
techniques used for analyses in almost all branches
of science based on chemical and hiochemical techno-
logy. ~ The first_one of the four articles, contributed
by“Yang and Tsao, deals with _adsorption theories
and théir application to affinity chromatography.
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They have reviewed the basic theories of chromato-
raphy and their application to affinity chromato-
raphy. ~ The theories dealt are:—The "plate theory
Irst introduced by Martin and Synge, the rate theories
of chromato?raphy, the rate theorieS of frontal analysis
and the rate theory of elution development. The
authors conclude that very little theoritical work has
been done on_affinity chromatograph¥ which 1S aftri-
buted to the difficulty encounteréd In the mathematical
treatment.  The second chapter written by the same
authors pertains to the general characteristics, Prmuples
and ?Pghcanon aspects of affinity chromatography.
Five desirable qualities of solid matrix supports ™ are
enumerated first.  Then the authors discuss characteri
sties of the commonly used solid matrix materials,
namely, cellulose, a?ar,ose dextran and ﬁpo_l acrylamide,
Recerit'levelopments in the field of affiniy cliromato-
graphy like high performance liquid affinity chromato-
graphy (HPLAC) and magnetic affinity chromatography,
are also discussed.  Other areas covered in this arficles
are; chemistry of adsorbent preparation and ifs
chaiacteristics,” the atfached ligand, the spaces-arm-
(leash) structure, interfaces in affinity chromatogf_raphy,
and 3|?n|f|cance of gel-capacity " and equilibrium
constants.

Third chapter of the book refers to ‘Large scale
chromatography of proteins’, wheiein the basiC theory
of chromatogiaphy and its implication in scaling up
are discussed”in detail ~ After dealing with the advan-
tages and cisadvantages of different” column designs,
the aythors compare the properties of various column
materials and also, describe the procedures for their
maintenance. Enqmeermg aspects of the construction
of large-scale columns, ~the operational behaviour
of bed Packm s and the design of column end pieces
are treated exfiaustively. The Choice of equipment and
fabrication of the column automation of chromatg-
graphm processes are also mentioned.  Industrial ag li-
ations, of gel filtration, ion exchange c,hromato?r hy
and affini chromat_o?raph with particular reference
to_some pharmaceuticl pioducts are reported,

The last cha?ter of this book reports the survey
on Cibacron. Blue F3G-A and related dyes used as
ligends in affinity chromatography. After 4 brief intro-
tction, the authors discuss the historical aspects
of the application of Blue Dextran in afhmtg chromato-
gr%f)hg. Chemical structures of Cibacron-Blue F3G-A
nd rélated dyes, nature of the, dye-protein interactions,
procedures for dye immobilization and agtphcatmn
of the technique,in the purimication of proteins are
discussed in detail. A summary of the experimental
condlitions adapted by various warkers for. a successful
Eunﬁcaﬂon of enzymes, application_of Cibacron Blue

3G-A and related dyes for the purification of plasma
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P,rotems are Presented in tabular forms. The authors
maIII)B grogec the outlook for the use of dyes as affinity
adsorbents for isolation and purification” of enzymes
and other proteins. _ N
This volume contains useful reviews on affinity
chromato%raphy ana therefore, will be a useful referencé
book for the researchers in the field.
K. CR. Sreekantiah

Rl Mysore

B|otechnolog>é3 International  Trends and Perspectives:
Alan T.“Bull, Geoffrey Holt Malcolm D. L|II¥,
Oxfoid & I1BH Publishing Co, New Delhi-110 001,
1983; pp 84; Price: Rs. 30

This hooklet published onqmally by the organi-
sation_for Econgmic Co-operation and” Development
(QECD) deals with the current knowledge in the field
of b|otechnoloﬁ;y emphasizing important. trends and
issues.  Both 11" the forward and In the, introduction
importance of the definition and the acivities covered
In the area of Biotechnology have been brougnt out.
Conclusions and _recommendations of the ~experts
who met at the OECD meeting on L7th and 18th March
1982 are presented prior {0 presentation of actual
papers.  These recommenations reveal the present
status of biotechnology and also suggest the priorifies
that have to be provided for its dévelopment. The[);
are: 1 The need for common definition, 2. R and
gnorl les, 3. Training, 4. Industry-University links,
. Culture collection and data banks, 6. EConomic
conditions of biotechnology, 7. Economic impacts
of biotechnology, 8. PatentS'and 9. Safety regulations,
The main réport consists of three chapters, the first

3l

of which is titled, “Potential of Contiiuting Sciences
and _Technolo?Les to Biotechnology”. TopiCs covered
In this chapter’ include Microbiology and Biochemistry
wherein the importance of organisms, ph S|olo%y and
chemical activities are discussed. . The Other  aSpects
gﬁes,ﬁggdn In this chapter are genetic manipulation and

Inegring,

?n the _gsecond cnapter, some major scientific and
techn,ologmal resource constraints in" the development
of biote hnologg, have_been enumerated.  First, the
authors have “cealt with raw material-both energy
and fermentation feed stocks. ImRor,tance ol basmg
them on renewable sources 15 empnasized.  Problem
peculiar deyeIoRlng countries have been identified
and included in this”chapter. _Role of water and
problems associated with its utility both during fer-
mentation and in product recovery have been” well
outlined. Importance of product recovery, strain
improvement and extending the_use of biocatylists
have also received attention. The last chaptér is
assglned to the Issues. concerning the developments
In Biotechnology. - The impact of governmental policies
on R and D, education and.manpower, finance and
husiness aspects, safe rerqulatmns and patents on the
development of biotechnology have been well presented.
The book also contains a nmber of appendices which
high light the present status of biotechnology in several
countries .and examples of applications™of _genetic
manipulation in b|Qtechn_oI0ﬁy. JImportant publications
relevent to the subjects in the field are included in the
b|b||ogragh%. , ,

This book is a very useful document for all the Insti-
tutions engaged in R"and D activities and who contem-
plate planning research in Blotecwnolo%.

K'C'

Sreekantiah

1., Mysore

Proceedings of the
AFST(I) INTERNATIONAL FOOD CONFERENCE HELD AT BANGALORE IN MAY 1982
Proceedings of the AFST(1) First International Conference is under print and will be available for distri-

bution in Décember 83/January 84, It will

be posted to partici

ants and delegates free of charge.  If there

are_changes in addresses sincé registration, the pmﬂupants/de?egates will kindly intimate the’ Conference

Office edrly.

Copies of the proceedings are also available for sale. 1t is priced at Rs. 30 or $ 3.00 (plus § 2.00 towards
) ;

air mail charges

per copy. Those who need the copies m

y please register with the' conference Office.

_University libraries and_other Institutions and bonafide students/research workers can send their requi-
sition throuigh the Institutions.  Tfiey will then get a discount of 20 per cent on the cost of the book, but

postage is extra.
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municated for publication anywhere else. Review papers are also accepted.

Short communications in the nature of Research Notes should clearly indicate the scope of the
investigation and the salient features of the results.

Names of chemical compounds and not their formulae should be used in the text. Superscripts
and_ subscripts should be legibly and carefully placed. Foot notes especially for text should be
avoided as far as possible.

Abstract:  The abstract should indicate the principal findings of the paper. It should be about
200 words. It should be in such a form that abstracting periodicals can readily use it

Tables: Tables as well as graphs, both representing the same set of data, should be avoided,
Tables and f|%ures should bg numbered consecutively in Arabic numerals and should have brief
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ing columns,

Illustrations: Graphs and other line drawings should. be drawn in Indian ink on traging Pap_er or
white drawing paper preferably art. paper. eIettermg should be in double the size'of printed
letters. For Satisfactory reproduction, graphs and liné drawings should be at least twice the
erted size 16ems (ox ‘axis) x 20cms éogfeams%; photographs mdist be on glossy paper and must
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