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RESEARCH PAPERS

An Improved Method for the
Nitrite In Fresh and Canned

W. E. Eipeson, M. Mahadeviah, R.

Central Food Technological

Determination of Nitrate and
Fruit and Vegetable Products

V. Gowramma and L. V. L. Sastry
Research Institute, Mysore

Manuscript Received'. 18 April 1974

The interference by natural constituents of fruits and vegetables as well as tin in canned products in the 1-naphthyl amine method

for the determination of nitrate/nitrite are studied. Animproved method to eliminate the interferences is described.  This enables

use of Iarger quantities of samples therebg increasing the sensitivity of the method. Further, it makes it possible to estimate
u

nitrate and nitrite separately in canned products also.

Nitrate accumulation in foods has attracted attention
of hoth medical men as well as food fechnologists since
the mid 1950's. Nitrate accumulation in food is due
fo the excessive use of nitrogen fertilizersl- 3 Nitrate
has been shown to cause” methaemoglobinaemia in
infants4 and nitrate found in foods may combine in
the body with secondary amines to. form” carcinogenic
nitrosaminesa

The interest in nitrate accumulation in foods arises
out of the possible role of nitrate in rapid detinning
tinplate containers. Culpepper and Moon§ as, early
as 1928, concluded from their studies that the det!nnlng

f pumpkin and beets might be attribute
relation of nitrate in foods to tinplate container
corrosion, concluded that pH is the determmmﬁ factor
In nitrate-induced corrosion. Lambeth et al'6 have
reported the acceleration of corrosion by nitrate in
canned spinach. Request et al9 Thomias et all0,
and Massani1] also have shown the role of nitrate in
tinplate container corrosion. Britton2 has studied
the role of nitrate on hot-dipped and electrolytic tinplate
can corrosion and concluded that the difference in the
extent of corrosion Is due to the tin crystal size.  Horio
etal13 have reported nitrate corrosion in the case of
canned orange {ulce soft drinks in Japan. Due to the
importance Of this corrosion problem an  extensive
research programme was initiated inthe United States14,
Sherlock et™al1h have shown the corrosive effect o
nitrate and nitrite using polarisation technique.

A number of methods for the determination of nitrate
and nitrite in foods have aPpeared In the published
literature. The method on?ma ly developed by Grau and
Mirhalb and subsequently madified by Kamm et al 17
involving reduction of nitrate on a cadmium column

Pro#_emes of_pun [
0 nitrates,  Stroditz, and Henry7 who studied the b

f Moreover, we have found that tin interfe

f amm

and subsequent _coupl_m%| of nitrite with 1-naphthvl
amine, and’ colorimetric Tetermination is a convenient
one for the determination of nitrate in foods, However
man%/ products give low recoveries of added nitrate and
nitrite when more than 2 g per 200 ml sample is taken17.
This makes it difficult to Oetermine low levels of nitrate
and nitrite. Further, there is the draw-back that in
many products, nitrate or nitrite, which may be present
alreday can be masked by the mterferm? substances.

! e In nitrate
determination in canned foods.

In the present study, interference by some of the
constituents in nitrate and nitrite determination has
een_ investigated and suitable methods suggested to
eliminate them. These studies were und@rtaken to
enable the use of larger quantity of samples thereboy
increasing the sensitivity of the method, formation of
stable emulsions durmgochloroform extraction and to
make the method suitable for canned products.

Materials and Methods
The following reagents were used

L Buffer (PH 9.69.7):  The huffer consisted of 20
ml concentrated hydrochloric acid and 50 ml con-
centrated agueous ammonia per litre of waterl?.

2. L-naphthyl amine : ~ This reagent consisted of
0.5 gﬁllraﬂcent 1-naphthyl aming”in 1+3 aqueous

3. Mgthanol-hxdrochlorlc acid solutiop: This, was
prepared by mixing 17 ml concentrated hydrochloric
acid with 2°Lof methanol17.

4. Alumina cream:  This was [%regared_t%
precipitating aluminium hydroxide from alyminiu
potassium sulphate with aqueous ammonia/washing the
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precipitate with water to free it from sulphate and
suspending it in an equal volume of waterd/

5., Cadmium reductron column : This was prepared
| mg 1.2 cm glass columns with 20-40
mesh cadmium7.

6. Cation exchange resin column : Dowex 50-X8
was filled |nto allcm X 12 cm glass chromatographic
cqumn to a out 6 cm_height.” The resrn Was_con-
verte to the h ¥]ro en form b Cpassmg about 50 mI
of 5per cent hydrochloric acid and™ washing the
cqumn with distilled water till the pH of the eIuate
came up to about 6.5,

7. Tinsolution : ~ Stock squtron oftm Was pr epared
by dissolving 0.7969 g of analytical grade nC2
anhydrous) in water with addrtron of HCL till a clear
olution was_optained and the solution. made u8 to
one litre.  This gave a solution containing 50
tin per ml.

Interferenceb trn in canned roducts and its removal
T ernter erenc fin was st dre overaran eof 10to
0 Mg tin by adding it to 00 ml puffered solutions
contammg 20 Mg nitrite N and developing colour wit
1-naphthy! a mine (Frg 1).The in terference was also
studied using clarified extracts of some canned fruitand
ve%etable roducts (2 g per 250 ml) with known tin
content, To remove dissolved tin, the solutions
containing tin were passed through a cation exchange
resin column in the h drogzen form, The eluate from
the column along with water washings was taken for
nitrate estimatio FTabIe 2). . Tin wasestimated by the

lodate method of McKenziel8
The

Interference by ascorbic acid and its removal:
mterference by ascorhic acid was studied over a range
0f0.1to 1 mg by adding it to 100 ml buffered solutions
containing 20 mg nitrite'N and developing colour  with
1-naphthylamine (Fro 2). Ascorbrc acid was destroyed
by heating . the “solutions with copper sulphate.
Ascorbjc dcid was esfimated by the indophenol xylene
extraction method of Robinson and Stotz19,

Interference by contitients other than ascorbic acid
resent Infresh fruits and vegetables and their removal:
omato aste was taken for this study as it is a
ypical p oduct which interferes in the nitrate/nitrite
es matron Th e mterference was studied over a range

7cm X

0 ml with, respect to 20 Mg
nrtnte N Ifqg 3). The interfering substances were
removed by activated charcoal

Recommended procegure for_ nitrate and nitrite esti-
mation In canned products : Blend the product in a

Mg 80C
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Waring blender and take a sample ?1 t0.25 g de endlnri
on nitrate/nitrite content), transter into™a 250 m
vqumetrrc flas kusmgl ml drstrlled water Add 5
e( and 50 ml alumina ream, shake for 5 min

an ma e up to volume. Frltert rough Whatman Ho. 41
f| ter ,oaper Take an aliquot of about 100 ml from
the filtrate add 5 mg of activated charcoal, stir_and
filter through, hatman No. 42 filter paper. Take
40 ml of the"filtrate ina 100 mI volumetric flask, make
up to volume with acetone, allow to stand for 5.min
and filter through Whatman No. 41 filter paper. Take
50 ml of the filtrate in & 100 ml separating funnel and
extract thnce with 20 ml portions of ether'and combine
th eet er layers. Extrac the ether extract with 20 ml
drstr led water and com |net e agueous layer with the
ear |er aqueous l;(/er and quantr atrvelg transfer to a
00 ml conical as Add 2 mg C HA, heat to
keep at that temperature for 5 min and cool _to
room temperature. Pass this solution through a cation
exchan%e resin column which has been converted fo
hydrogen form as explained earlier. Wash down the
cOlumn with two 15 ml portions of distilled water.

h Combine the eluate and Washrn%s Pass the combined

eluate and wagshings from cation exchan%e column
through a cadmium Teduction column after adding 5 ml
buffer. Collect the eluate in a 250 ml conical” flask
and wash down_the column with two 25 ml portions of
drstrlled water into the same flask, Add 2 ml of the
nap hth Oy amine reaoent and mix. Place the flask
in the dark for 2hrtor colour development. Trans-
fer the solution to a 250 ml separating funnel. - Rinse
the flask with about 5 ml chigroform™and add to the
separating funnel. Shake until most of the colour Is
transferred to the chloroform layer, Transfer the
chloroform layer into a 50 ml volumetric flask. Repeat
the extractiont with 10 ml portion of chigroform until
the chloroform layer is colourless which indicates
complete extraction of the developed colour (ftotal
volume not to exceed 40 ml). - Transfer the chloroform
layers to the 50 ml volumetric flask. Add 10 ml
methanol/HCI mixture make up to volume and shake.
Measure the_absorbance of the chloroform extract a
55 nm against a suitaple blank. From a standard
curve for Titrate, the nitrate value for the aliquot is
calculated. This gives the value for nitrate N (A).
For nitrite estrmatron the sample is taken through all
the steps as above except assin trou tecatron
exchange column.  From a standard curve for nitrate
the standard_ curve for nitrite and nitrate is the same
or all practical purposes) the nitrite value for the
aliquot Is calculated. This gives the total value for
nitrite N and nitrate N (B).” Subtracting (A) from
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SB) the value for nitrite is obtained. The calculations
re done as follows :

. . 5N
Ppm nitrate N in the product = -
2 W

When N = My nitrate N in the sample aliquot taken
for’ colour development.
W = Weight of the Sample.

Results and Discussion
Fig 1 shows the interference ,brx tin in the l-napht_h)(l
amine nitrite reaction.  Tin N canned foods exists
artly in dissolved and partly in undissolved forma)
nly'the dissolved tin interferés In the estimation as the
undissolved tin Is removed ,
the extract. Table 1 gives the qUantities of dissolved
and undissolved tin in~some typical canned fruit and

Table 1. total and dissolved tin in various

CANNED PRODUCTS
Ti
Canned product Total 'BPSESW/ed*
omajo juice LT
matorJPaste
0 riectar

an
i%aé]?:@?gﬁcegrin sru ar syrip
oA, .
' gro qu rlg Pn”gﬁne ) L
m%%%. %
paragus in brine .
AR AR i

nitrate and nitrite in canned foods

during the clarification of
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Table 2. recovery of added nitrate in the presence
OF TIN

Added _ Recovery of added nitrate %
Product gn forehpa%nﬁ ﬁfter Rassmign
(ms) trou(gj1 catio  through catl
exchanger exchanger
oo 1000
extract ..
aﬁs% extract 2 1

vegetable roducts. The results show that inmost of the

cades more than 50 per cent of the tin I present in the

dissolved form. This means that even in the initial

stages of tin dissplution, sufficient tin will be present in

te@? r%%?%end product to interfere in the nitrate/nitrite
imation.

_Table 2 gives the recovery of added nitrate from

different fruit and vegetable extracts containing 1000 yug
tin, before and _after passmﬁ t rou%h cation exchanﬁe
resin cojumn. ~ The results show that in all the cases the
recoveries are about 9 per cent as compared to
9-15 rPer cent for samples before passing through
catio exchan%e resin column. — Iron des not interfere
In the estimation of nitrate and nitrite even up to
Img in the solution taken for colour development
which is far higher than the quantity found in
canned foods.

Fig 2 shows the extent of interference by ascorbic
acid’in the nitrate/nitrite estimation.. Organic, acids
like citric, malic, tartaric, oxalic, succinic, etc., which are
commonly found in fruifs and vegetables do not inter-
fere in the estimation of nitrate and nitrite even up to
0.1 g in the solution taken for colour development.
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Fig 2. Interference by ascorbic acid in 1-naphthyl amine-
nitrite reaction.
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Fig 3. Interference by tomato paste in  L-naphthyl amine-
nitrite reaction.

0

Treatment of extracts containing ascorbi¢ acid with
copper sulphate g_z mg per 100 mI% and warming to S0°C
almost quantitatively removes the inhibitory “effect of
ascorbic acid.  The”recovery of added nitrate/nitrite
was 99 per cent as compared to 21 per cent for samples
without this treatment,

Fig 3 shows the extent of interference by tomato
pasté in the nitrate/nitrite estimation. . In the method
of Kammd a/I7the c%u_ann of sample is restricted to2 %
per 200 ml because of interference by some congtituent
Present In the products.
he method as well as results in the possibilit
nitrate or nitrite already Rre_sent ma¥] be masked
interfering substances, ~ Activated charcoal (5 mg_per
00 ml)”removes the interfering substances. " The
recovery of added nitrate/nitrite in"tomato paste after
charcoal treatment was 95 per cent as compared to 33
9\% cent in the case of samples without the treatment.

en samples Iarger than 2 g per 250 ml are taken,
durm? the chlordform extraction of the coloured
comP ex of L-naphthyl amine and nitrite, very stable
emulsion is produced, which makes it almost inpossible
to separate the aqueous Iag/e_r fromthe chloroform [ayer.
This can be avoided by précipitating the foam produ mg
copstituents at 60 Per cent acetonF concTntratlon f\n
subsequent removal of acetone before colour develop-
ment, using ether.

\When solutions containing nitrite are passed through
cation exchange resin column, the nitrite is destroy&d

hat
y the

This limifs the sensitivity of

Journal of food science and technology vol. 1l september-october 1974

completely, as nitrous acid is unstable. When solytions
confaining tin are passed through cadmium_column,
tin is deposited on cadmium even'though the life of the
cadmium column is reduced and th hIow IS affected,

These two facfors were made use of in the estimation of
nitrate and nitrite separately in samples containing tin.
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Colorimetric Estimation of Tryptophan Content
of Pulses

M. V. Rama Rao, M. R. Tara and Chandra Kutty Krishnan
Defence Food Research Laboratory, Mysore

Manuscript Received: 14 November 1972

The colorimetric procedure of Spies and Chambers (1948, 1949Lfor determination of tryptophan contentof proteins has been
examined in its applicability to proteins of pulses. It is observed that the amount of sodium nitrite to be added for the reaction
needs to be increased to 0.1 mlof 0.02 per cent solution as agarnst the recommended 0.1 ml of 0.05 per cent solution. This
increase brings out hrgher amount of colour. With this modification, the tryptophan content of the pulses investigated was in
the range 0.7-1.7 g/16 g N asagainst the literature valuesof 0.5-0.8 g/16gN

Conditions for chemical determination oftgptophan depending on the prices, quoted for each were used.
by using its colour forming reactions with. p-dimethyl- For urgose of comparison, freshly harvested whole
amino Penzaldenyde (DMAB) and sl e grain samples (with fusk) in triplicate of green gram
In sulphuric_acid were exhaustrvelé Investigated by and Bengal gram were also obtained from the University

Spies and ChambersL In a subsequent paper? the
saene authors described the chemical deteerRatr%n of %é%},%‘v‘é%‘r%%} tOS %SQSC%%m%aﬂgS'%% mesﬁhseevseamples

the amino acid in various Intact proteins and inthe
presence of several added substances such as other  Protein content:  The nitrogen content of the samples
amino acids, and carbohydrates and recommended a was determined by the micro-Kjeldahl method, The
eneral procedure for t (otop an_ determination in gercentage protein_content on moisture,free basis was
roteins. It was also récommenged that for the calculated using 0.25 as the conversion factor.

?reatest accurac each type of protein must be analysed

Tryptophan content: The general procedure of Spies
or. It ”ygﬁo USHS COrent By using pre-detertined ryBhgtmbersZ for deten%rnatlonpof tryptophanp n

optimurm & rote|ns was foIIowed efatted material containin
Tryptophan is often reported as aI|m|t|ng amino acid b 8 proxrmate ryptophan was d|550|\,eg

in the' proteins of the usest at orm an |m ortant r? 10'ml of 1 Nsu huncacrd i 25 ml alass stopnered

protein e of the ” ian. dietary3 DUSE. Eyienmeyer flasks And o the solation 40 m SR/I

examined by us recent hindicated Ptlr her tr to han
content than/ hitherto r/eported wheng the c%?rdr?rons %a(smademd erTart‘Sr‘céo ““gntﬁgagolﬁ‘}t,g,tevrvfg'sg*;tdfggdl%hf at

for tryptophan determination by the Spies and
Chamgelr rﬁethod were suitably mo/drfred Itpneeds no v 0 res é/orﬁ)cee ﬁgenoﬁg’ u&rgg Oolf osgdg#”égnger}t%en%{
emphasis that an accurate “determination of the an temrxture all owed to react in the dark for 2 hr
tryptophan content in foodstuffs is necessary for assess- as™ner the modification of Miller7 The colour

g the protei score by FAOMHO procecured” In cydloped s measured using Filter No. 56 09 a Klett
gp]lsl p%per e report tWPtOPhand content of a tev(\jr Sommerson Photoelectnc co?onmeter there being no
s the ﬁo %rrmletrrr]c ronsure Od 15 20 need to filter the solution aIIthe matenal be|n soluple.
Chamfers wit It e slight modification described by A hlank was run sy [taneously for each eter Ination,
them for special cases. wrthout a}ddrtrog of DMdA%t accounttor arn nﬁer

ering colours developed by components othér than
Materials and Methods trypt%p%an resent | the yraw atena? Standard
Samples of the commonly used dhals,. viz., toor dhal curve  was . constrycted _using  DL- trOyTptO phan.
(Cajants cajar)), Bengal gram (Cicer arietinum), green Sul hunc acrd and sodrum nitrite Used were of A grage
%ram (Phaseolus, aureus) and lack %ram aseolus an oth ersc emical g/pure Absorption curyes of the
fungo) procured from the |ocal market, were utilised colour complex weré determined on a Hilger UV
in the’study. Three qualities graded as A, B and C spectrophotometer
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Results and Discussion

The final blue coIour developed for measuring the
amounts of tryptop an uantrtatr\ely IS @ tw step
reactron the “initial  one being "the reactron
etvveen the trydotophan presentw hadded MAB

d the secon one is the oxidation of
Ieuco -complex  formed

nitrate.  Spies  and

the
by the addition of soduim
Chambers'2 investigated the

sary for complete and maxrmum colour develo ment
from the oxrdatron of ryptophan complex,

using pure tryptophan so utron asw Ias roteins. The
authors recommended that 0 05 per cent
freshly prepared squtron ofsodrum nrtnte Was adequate
for maxrmum col our eve %pment for samples contain-

various molar ratios of njtrite to tryptophan neces-

Journal of food science and technology vol. 1] september-october 1974

Table 2. tryptophan content estimated with
THE ADDITION OF SODIUM NITRITE IN VARYING
CONCENTRATIONS

Sample size Klett readings*
(mg) [% of NaN02 (0.1 ml) added]
0.05 0.1 0.2 0.3
% .. % 101 106 96
5 .. 150 190 188 187

* Average of at least three determinations.

In Table 2 are given the data on the determinations of
tryptophan content using increasing amounts of sodium
nitrite, viz., 0.1 ml each 6f0.05,0.1,0.2 and 0.3 er cent
solutions added for the reaction._For gurpose of easy
comparison, Klett readings are grven nd'it s seen

Ing 50 Ran Exceptin ze|n which that for maximum cologr devBlopment, 01 ml of
15 devord oft ptophant &y had not mves“? ated any 0.05 per cent nitrite solutiop js not adequate. urther
Veg eta le protein, However, they demonstrated i there s no appreciable diiference i the readings

mo el systems of mixtures of protens with acded
carbohydrates or fructose as reducing substance, an
interference in the amount of nitrite added needs to he
correspondrndly Increased for reacting with extraneous
reducing maferials also ; optium conditions for the
maximym colour development have therefore to be pre-
determined for any new material,

The tryptophan content of toor dhol has been investi-
ated b varrous methods including that of Spies and
hamb rs an teva ues re orted fall In th e range of
to 0 ? . 1 is given the value
obtarnedb us oIIowrng the eneraI rocedure wherern
0.L ml of Per cent™nitrite is added for the colour
development. It will be seen_that the value of 0.5 g/
for the sample size of 50 m g analysed is in the
expected range.  When confirmation of “this value Is
sought b¥ workrng with half samBIe size (25 m) the
vaIue ob arned falled to agree, ein 0 8 gL

|m| arly, when trypto anwasa ed, erecove
erycent wrthy% r[r)tg sample but with 50mg s rmele
the recovery was 85 pér cent.

Table 1. f tryptoph t
VARG A s O DA B S

OF SODIUM NITRITE IN' USUAL AMOUNTS *

Sample size Tryptophan  Tryptophan % Recovery of

?mg) ypadged ypt‘OLFtJnd tryptopha)n
(ms) (ms)

25 40

25 10 50 100

25 20 59 )

50 62 .

50 10 il 85

50 20 79 85

* Other conditions of the estimation were as described in methods

obtained using the three hrdher concentrations of nitrite

solutions, although there istrend towards slrtfhtdecrease
with 0.3 per cent nitrite solution. This Jeads onto
the problem of finding out how much increase in
the addition of nitrite IS _desirable and whether the

Increase  beyond a limit will affect the colour
development:

In Table 3 are given the results obtained with the
addition of the Various amounts of _nitrite usrng
standard solutions of tryptophan. 1t will be observe
the amount of colour ‘developed decreases with the
Increasing amounts of nitrite. However, at each
molar concentration of nitrite added, thet tog an
solutions follow *he Beer-Lambert law, It would
therefore, mean that nitrite addition should be increased
0 the minimum amount necessary and also that
standard curve needs to be made oUt using the same
amount of sodium nitrite.

The_other reaction conditions such as, ratio of
DMAB to tryptophan, concentration of suIRhurrc acid
time of reaction for formatron of tr%/ t

complex were mvestroated 8/ |esa ambers an
the optimum conditions recommenceq by them have

been tollowed excepting that the reactron was allowed

Table 3. effect of addition of sodium nitrite
on optical density with standard tryptophan
SOLUTIONS

NaNQ 2 solution, cone Klett readings

% ml of 0.6 m M solution of
tryptophan

2m 4ml 6ml 8 ml

05 62 126 181 252

1 50 115 175 230

2 50 112 168 225

3 50 112 165 225
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Table 4. effect of reaction time for formation of

DVAB-FRYPTOPHAN COMPLEX ON THE FINAL OPTICAL
DENSITY

Klett readings

Reaction time* ml of 0.6 m M solution of
tryptophan
2m 4ml 6ml 8ml
62 126 181 252
60 118 178 193

t Reaction time after adding 0.1 ml 0f0.05% of sodium nitrate
was 2 hr.

for 18 hr instead of 12 hr to facilitate working
schedules.

Effect of various reaction times on colour develop-
ment: Itis refoorted that during the reaction period of
12 to 24 hr for the formation of DMAB com[r_)lex
starting with pure tryptophan solutigns, a  slight
destruction was observed; this is confirmed by the
data_reported in Table 4. It is therefore necessdry to
restrict the reaction time to 2 hr for pure tryptophan
solutions in constructing the standard"curve.

Next, the time of reaction after the addition_of the
predetermined amounts of sodium nitrite was investi-
?ated. Half an_hour was recommended as sufficient
or complete oxidation but Miller7 re-investigating
the method In its apé)hcat_lon to determination of free
tryptophan after hydrolysis has shown that 20 min
réaction time is adéquate. In Table 5 are gjven_the
values obtained using 30 min and 2 hr reaction time.
Though there is no change in the readings obtained after
either”period, the two hour reaction time was adopted
to ensure complete development.

Absorption curves of the coloured complex . The
absorption curves of the coloured complex obtained
using Rure tryptophan (A, B) as well as dhal EC, D)
are “shown in Fig. 1 It will he seen, that with
Increase in the nitfite concentration from 0.1 ml of
0,05 per cent I§|Curve () to 0.1 mlof0.2percent(CurveD
theOD has Increased from 165 to .32 without alterin
the absorption maximum of the complex at 590 mM o
the general characteristics of the ‘absorption curve.
Curves A and B for pure tryptophan solutions indicate

Table 5. effect of reaction time for oxidation of
TRYPTOPHAN COMPLEX ON THE FINAL
COLOUR DEVELOPED
K lett readings

Reaction time ml of 0.6 m M solution of

tryptophan
2m A4m 6ml 8ml
30 min 62 126 181 252
2 hr 62 126 181 252

2]
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700

500 600

mpu

Fig 1. Absorption curves of Tryptophan-DMAB complex
obtained with (L) using pure tryptophan 100  (A)
and 50 pz (B) and adding minimum amount of Nitrite ;
%) using 50 mg dhall and adding same amount of nitrite

) and dhal with higher amount of nitrite (viz., 0.1 ml
0f0.2% solutlonz (D%; and ES usm% Casein and adding
minimum amount of nitrite (E). Ot

400

er details as in text.

similar trends. In the same flgure are plotted the
absorption curves for the complex obtained by using
casein (E) as an example of isolated protein. 1t may-
be seen that in this case also the absorption maximur
at 590 mM s the characteristic of the complex.

Tryptophan content of various dhals: Table 6
gcolumn ) glves the values of the tryptophan contents
f the pulSes determined after mcorporath the
modifications discussed so far. Toor dhal ?ave a lower
range of values £0.65-0.73r)]ascom ared 1o the others
(11. -1.55); _black gram dhal gave the highest value of
40-155." For gur%ose of Comparison the range of
values compiled by Orr and Wattd as well as those
accepted by the FAO are also indicated. 1t may be
noted that"the values for the t[jy‘p_tgphan conterit as
obfained by the present modified procedure are
uniformly higher in all cases than the average values
recommended by FAQ. They are however within the
range of values reported inthe literature. 1t would
appear that the inherent defects in the different methods
adoFted for tryptophan estimation may have contributed

to low values. _
No marked difference was_seen in the trt}/]ptophan

contents of the different quality of each of the pulses
investigated. However, the tryptophan contents of the
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Table 6. trk//&t)o han content of the pulses
IFI

FOLLOWING ED PROCEDURE ALONG WITH
VALUES REPORTED IN LITERATURE
Pulse Protein Tryptophan (g/168 N)
% Found Reported values
Toordal A 24.8 0.73 0.2-0.9
B 24.9 0.65 0.5 (FAO 6)
y C 23.9 071
Bengal gram A 24.6 1.26 0.2-1.2
> B 22.6 117 0.8 (FAO 6)
., C 22.8 113
Green gram A 25.3 1.40 05-1.4
B 23.0 1.39 0.8 (FAO 6)
> C 26.2 1.23
(Fresh) 1 21.0 1.11
I 2 26.3 1.72
3 253 1.08
Black gram A 26.1 1.44 0.3-1.3
M B 25.3 1.40 0.8 (FAO 6)
0 23.4 1.55
(Fresh) 1 24.9 1.30
) 2 23.9 431
3 26.2 1.36

Details of procedure given in text.

Journal of food science and technology vol. 11 september-october 1974

samples of the %een gram and black gram(whole grains)
were nearly in the same range as that'of market samples.
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Studies on the Protein Content. and Electrophoretic
Analysis of Various Protein Fractions of High Yielding
Varletles Of BaJra (Pennisetum typhoides)™*

Randhir Singh and Sarla Popli

Haryana Agricultural University, Hissar
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Seven high yielding varieties of bajra, viz, HBi,HB4 T-55 HB 3, S-530, A 1/3and R-559, grown innorthern partof India
were analysed for total proteins and their fractions like albumin, globulin, prolamine and glutelin. Prolamins and glutelins

were the major endosperm proteins accounting for about 50 to 60 per cent of the total proteins, whereas, aloumin and globulin

fractions, contributed about 13 and 10 per cent, respectively. Remarkable variations were observed in the relative proportions of
various protein fractions in different varieties. In general, the amount of total proteins as well as of albumin, prolamine and

glutelin was comparatively much higher and globulin content lower in hybrid varieties. Polyacrylamide gel electrophoretic

patterns as revealed by various protein fractions of different varieties were also different at least in certain respects.

Bajra (Pennisetum typhoides) is an important millet
crop”in dry and semi-dry, regions of northern and
peninsular India and occupies about 12 per cent of the
area under cereals. In recent years, consideraple
Interest has been shown in breeding cereal qralns with
high protein content and goqd nutritional qualityl
AS shown earlierZ 6 the natritional %ualltey ot cergal
grains in terms of amino acid make up Of thélr. proteins
is largely dependent upon the relative distribution of the

* The work forms a part of the thesis submitted by Sarla Popli
of the requirements for the M.Sc. degree.

various, protein fractions like albumin, globulin
rolaming and glutelin. The present investigation was,
herefore, undertaken to studg/ the distribution of protein
fractions in some high ¥| |ding varieties of " bajra
Electrophoretic analysis of various protein fractions of
these varieties was also carried out, This knowl_ed%e
could be of value In evolving new varieties having higher
protein content with superior quality,

to Haryana Agricultural University, Hissar, in partial fulfilment
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Materials and Methods

Grain samples of high yielding varieties of bajra, viz. Table 1. distribution of proteins in different
HBL HB4 T_PSS, HB&gS- 30, A 13 and. R-559 olbta_ined ol TOTENFRACTION

from the Bajra Breeder, Haryana Agricultural Univer-  variety protein ~ Albumin  Globulin  Prolamine Glutelin
sity, Hissar, were thoroughly cleaned, ground to pass 1 % Jo 0 "

through a 100 mesh sieve and preserved in air tight
polytfiene bottles. P _ A He, (1%2%2 (%Igi (3%’.%2 (2321'.%2
Total protein (NX6.25) wes defermingd by AOAC HB¢ . 1448 20— Ly AIb - 36
methods7 The gran flour was defatted b¥ shakmlg s oy gAY &) @4
20 g of the flour”with 60 ml of n-butancl for 2 hr’ (128 (107) @8N (58
Aftér keeplng overnight at room temperature, the HB3 .. 1378 2.13 1.15 4.63 3.43
solvent was rémoved by centrifugation and the powder (15-22 6.) (33-43 (24-83
was air dried. Buffer soluble proteins from this ar %% . 842 Ll L@ 28 17
dried powder were extracted by 005 M trishuffer 45 1030 33 Uff) Gl @A
pH. .7.6) .containing 5 mM of */3-mercapto ethanol. S ) () @) (28s
Solubility fractionation of the proteins was done usmg R559 .. 9.42 1.13 1.03 2.93 1.75)
a modification of the classical procedure of QOsborn (1L7)  (108)  (13)  (186)

and Mendel§ as employed by Sastry and Virupakasha9 .. . . - .
At ; Figures in the parenthesis indicate protein in each fraction as per
for fractionation of sorghum proteins. The solvents "t ota Frceing P P

used for extraction of albumin, rTqlobulm, rolamine and

gl_ut_elm protein fractions from defatted flour were 88-530 2.64 (S-530) t0 5.10 (HB4) and L7 (R-559) to
istilledl water, 1 per cent sodium chloride solution, 60 368 (HBA) per cent, respectively. Albumin, prolarnine
per cent ethanol ‘and 0.4 per cent sodium hydroxide and ql_ute In contents were corhparatively higher and
solution, respectively. The protein content ‘in these %obu in content lower inhybrid varieties when ccmpared

fractions was again determined by AOAC methods, the other varieties. The data further demonstrate

i i that prolamine and glutelin were the major proteins of
e gl Sl OpOTEC, TS A¥TS the b snoser ecountin o abot 4t 60 e
following the proce ur% %f ngislo A suitablg cent Of the total proteins. Albumin and globulin
i lavered on 75 Ivacrvlamide el fractions on an average contributed about 13"and 10
a|guot was layered on 7.0 per cent polyacrylamide gl 2-tn® B S
O e e (O 0 O e IR et 3 el stalised gt that alunin e
(X&C)ﬁ%r% min a%curqrentode_ edr ePci%Iumn. Atth? 8|f0bbua|slpcp£?rt1?rllgs %Eilégjrgu%%ntgénlhgngr cgrrlclerr]}tnreatg)g\é
end ofthe run, which was indicate e movement OF Da 1ysine, [
of the tracking d¥e methyl green), %e gels were re-  histidine, as well as of sul huram|r¥o acids, cg/steme and
moved and stained for 30 min in 1 per cent amido black methionine, as compared fo the other two fractionslL
In 7 per cent acetic acid (by vol.),  The excess of stain the relative deficiency of lysine and sulphur aming

lys Ioh
was removed by repeated washings of the gels in 7per acids_ in this millet ‘as reported earlier12-13 ma
centaceticacid,y P ’ J P therefore, solely be due to gthe relative abundance %’T

The mobilty of protein bands re referred to that of [rOlamine and glutein fractions.. Earlietstudies on

the quantitative dlistribution of various protein fractions
methyl green taken as 1 In cgrn_lzl-_lSand sorghumehave also _Ehown a similar
its and Discussion trend_ indicating thereby a  similarity between the

Res ¢
The data on the quantitative distribution of total Proteins of pearl milet ‘and these ceréals. However
proteins and var_iousq rotein fractions, viz., albumin, sgrlkmgd differences in certain other respects may not

globulin, prolamine and_qlutelin in_cifferent varieties D€ ruled out _

of baHra are Included In Table 1 The protein content  The electrophoretic patterns of the buffer soluble
which ranged from 8.42 to 14.49 per cent was ccmpara-  proteins and various ‘protein fractions of different
tively much higher in h[ybn _varigties.  Similarly Varieties represented in - Figs 1-5 show remarkable
remarkable variations were noticed in the relative variations in the number of hands observed in each
roportions of variqus protein fractions, The valugs Case. The buffer soluble proteins separated intg three
or albumin, globulin frolamme and glutelin varied groups of bands on the gels arbltralllr Classified, as
from 110 (R-559) to 216 (HB,), 1.02 (R-550) to 124 Slow'moving bands having relative mobifities less thna
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!

HBt HB4 T-55 HB3 5-530 A 173 R-559
Fig L1 Electrophoretic patterns of buffer extracted proteins of different varieties.

0.50, bands with intermediate mobjlity %oe_tw,een 050 $530. Protein band with relative mobility 088 was
and 0.75) and fast moving hands with"mobilities more  detected only in HB 3and HB3and another” band with
than 0.7 rTgF|g_l). In slow, movin regmn, four bands mobility 0.8 could te observed only in HB3
were commor) in'all the varieties, whergas, a band with o _ _
relative mobility 0.19 was detected only in $530 and ~ Varietal differences were ohserved in electrophoretic
another band with mobility 0.22, was observed in HB? ‘patte_rns of albumin, globulin, prolamine and glutelin
B3, $530, A 13 and R-559 and was. absent from fractions also. . The viater soluble proteins (albumins
HB4 and T-55. . Similarly in medium reﬁlon one band  vereseparated intothree distinct slow movm% ands an
was _common in all the varieties, The band with two bands with intermediate mobility inallthe variet es
mobility 051 was detected only in R-559. Another (Fig 2). However, one Slow movmlg band__with
band With mobility corresponding to 0,61 could be  relative mobility 0.35 was observed onfy_in T-55 and
detected only in H E) FIB3and $530. Similarly two  HB3, Two fas movmg bands with mobilities corres-
more_bands with mobilities 0.70 and 0.73 were observed  ponding to 085 and 0.91 were detected only in hybrid
oply in HB3  In fast movin reglon, no hand could he  Varieties (HB3 HB3 and HBA). The protein fraction
observed In T-55, A U3 and R-559. A thick band with  extracted ih sodium chlor icke solut on (globulin) showed
mobility 0.92 was present only in HBI5HB4, HB3 and  two bands with intermediate mobility and one slow

(S
o =
o @
(= =1
-

©
©

N

L

)
2
{

e
HB, HB, T-55 HB, $-530 A3 R-559
Fig 2. Electrophoretic patterns ofalbumins of different varieties.
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HBI

HB4 T-55 HB3 5-530
Fig 3. Electrophoretic patterns of globulins of different varieties.

moving band in all the varieties éFig 3. However,a  The albuming and

slow moving band with mobility
and'HB3 and two other fast movin
les 0,91, and 0,95, respectively were o

In H_B_{ and
mobili

prolamins) exhibited one slow moving band and two  with similar. mobilities. Elton and Ewart1b analysed
wheat proteins electrophoretically in starch gels “and

4). Another slow movm% band with suggested that fast moving components are” due to
Ies except in  glabulins, the Intermediate components to the albumins

and slow moving components to  gliadins. Wht tlﬁ not

ether a

the three h}:bnd
ands with, intermediate mobility in" all the seven

varietles ng
mobility 0.3;
A 13, “Similar
and 0.84, res

0.76 and 0.94 were detected only in )
fraction separated into three slow _movm(t; bands in HB1 electroghoresm.
@ 52 In other varieties,

and HB4 (Fig

i

varletles.

was present in all the varieties. ¢
other two bands with mobilities 0.75
Ively were present. on

A 13

R-559

219

\ lobuling seem to have certain
41 was detected only  components with similar mobilities in the cationic
g bands with  buffer system used in the present investigation. It was
servedinall not clear whether the bands having same mobility

he alcohol soluble proteins  represent the same components or différent components

he band with ~ Soly

I%/ In hybrid very clear fromthe results reportéd here
varieties, Protein bands corresponding © mobilities similar relationship exists in the mobilities of various
BX Glutelin  protein-fractions of bajra during the polyacrylamide gel

mobility 0.20°Was missing.

Rf.

05 bz H ==
0 R  —

‘0.75': : b

0.847

'0.94
T HBi HB4 T-55 HB3 5530 A 13 R-559

Fig 4. Electrophoretic patterns of prolamins of different varieties.

ility fractiopation of defatted ba%'jra proteins
and their quantitative estimation have indicated that
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HB! HB4 T-55

HB3 §$-530 A 13 R-559

Fig 5. Electrophoretic pattern of glutelins of different varieties.

prolamines and glutelins are the major endosperm
proteins. Howevér, the results of “electrophoretic
analysis rePresented here indicate only a few bands in
case’ of glutelin fraction. This indicates the poor
resplution of these E)rotems in cationic puffer s¥stem
which may be due to the poor mability of these proteins.
As quite a large number. of buffers have been tried b
different workerso'18 in electrophoretic analysis
cereal proteins, there is every possibility of ?Fttmg better
resolution of these proteins in other buifer sKstem_s.
Sine this was the first attempt on electrophoretic
analysis of bajra proteins, we could not go into, further
details. However, studies are in progress In this
laboratory, where _&B-alanme acetic acid buffer (pH 4.5)
will be replaced with buffers like tris-glycine (0H 8.3),
Plyc_me acetic acid (pH 4.6) and alumiinium” lactate-
actic acid (pH 3.1) and_their effect on the resolutions
of various protein fractions.

. The results represented here show varietal difference
inthe protein make up of different bajra varieties.
Earlier studies have also demonstrated the protein
composition to be influenced by varieties of éh same
specieslo’'23.  The Importancé of varietal differences
I electrophoretic patterns of various protein fractions
of cereals is. still controversial: . some authors report it
to he of little significancel®'19, others as' very
significantl/.
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Studies on the Stabilisation of Calcium Sensitive «-Casein by
Jc-Casein Isolated from Fermented Milk in Making Curd

R. K. Baisya* and A N. Bose
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Sialic acid content of whole caseins and fc-casein decreased as the fermentation proceeded in making curd. The stability of calcium
sensitive a,-casein in ¢-casein (one of the major sialic acid containing milk protein) gradually decreased with the progress of
fermentation. The ;-casein can stabilise the "-casein better when both are isolated from same fermented milk than when ; -casein

from fermented milk and a ¢-casein from fresh milk. Also ¢-casein from fermented milk was less susceptable to rennet action
and there is less release of sialic acid compared to fresh ;-casein.

Considerable amount of literature are available
on the mechanism of rennet dotting of milk.
Marrier et all rer?orted that proteose-peptone  and
k-casein_ are the only two marj]or fractions. containing
sialic acid. They postulated that the stab|l|sm?
of fc-casein (E)re arations seem to be relateq to their
sialic acid. contents, ~ Zittle2 made an investigation on
the stabilisation of calcium sensitive ~ascasein. by
k-casein.  Interaction of aacasein with k-casein in 3
model system before and after freezm%was also observed
bX El-Negoumy3  He showed that the stability of ds
casein increased directly with the increase in k-casein to
«;-casein ratio in thé presence of 0.02 M calcium,
Addition of 0.2 per cent citrate along with calcium
caused a 14 per cent increase in solubility of a,-casein,
whereas addition_of citrate plus 16 pef’ cent lactose
increased 1t by 45 per cent. . Again addition of 0.035
per cent phosphorus along with “calcium resulted in 1
Per cent loss in «-caséin solubility. More drastic
05ses (about 18 per cent) resulted from the_ addition
0f 0.14 per cent chloride with calcium.  Freezing of the
above System caused a substantial loss N «-casein

solubility except in case of those containing Ca+
Citrate+lactose.

In, the absence of calcium jons k-casein stabilised as
casein to an extent dependent upon the other ionic
species present,  Again Joshi et al4 showed that cow
milk fc-casein has reater ability to stabilise cow and
buffalp milk «;-casein compared to buffalo  milk
k-casein.  They fave also shovied that other sialic acid

containing fraction proteose-peptone does not appear
to stabilise as-casein.

DOWET

*Present address: C/o Bisleri (India) Pvt. Ltd., Western Express Highway, Chakala,

The present,knowledqe on the mechanism of rennet
clotting of milk revedled that rennet reduces the
stabilisin caé)acny of k-casein bg releasing sialic acid
In bound, form, “from the casein .co Eonen_t &S
glycopeptide5"8 and thereby conve_rtmg -Casein o
insoluble para k-casein.  Proteolytic ~ &nzymes like
Pepsm, chymotrypsin are also cgpable of destroym]%
he stab|l|zm(t; property of k-casein69 Gupta et al.
showed that trypsin cdn also release sialic acid both in
bound and free form from casein.  They differentiated
a proteolytic enzyme_ from rennet by’ the fact that
proteolytic enzyme will release more 0f sialic acid in
free form than 1n boungd form whereas a rennet type of
enzyme will release stalic acid in bound form only.

But no information is available as regards the
mechanism of the formation of curd b[)(] fermentation.
Hence, It is worthwhile to study whether any change
of fc-casein is taking place with regard to its sialic acid

ontent durin fermentﬁtmn the inoculated culture
lactic acid acteria) have also certain amount  of
proteolytic activity1”

Materials and Methods

Fermentation of milk : Buffalo milk was fermented
and curd was_prePared by inoculating 5 per cent (viv
Inoculum having total acid ranging from 0.80 to 0.8
ger cent (as_lactic acid) usm?_ ure andl actjve cultr re of

.thermoBhnus rown In stefile milk £5 psi for 3) min)
3nd Incupated at 40°C for various lengths of time as

escribed beforell

Whole casein: The method adopted for the pre-
paration of sample was essentially that of Dunnl2

Andheri (East), Bombay-400 093*
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using isoelectric precipitation of casein from raw milk ~ The stabilisation studies were conducted with as-
Bt & ey oM B T
o ajuCasen. asCasein was prepared folowing: e iyt from fermented milk and the restts ere

. : . expressed as per cent a”-casein in solution and shown
k-Casein : ;-Casein was prepared from whole casein XD
& In"Figs 1and 2

according to the method of Zittle and CusterZ5.

Determination of sialic acid;  Warren’s thio- 5 |
haroityric Fmd method16 was employed for the estima- L,
tion of sialic acid. g s

Determination of sialic acid in casein :  The procedure < -~
adopted was same as described by Marier, Tessier and < /Qiﬁ
Rosel £ 25J / e

Assay system for stabilisation of a.;casein by k-casein’ 3 / =
For the stabilisation_ study assa _sycstem of Zittle2was % - ///44/4
followed with certain modifications as suggested by & ¥
Joshi et al4,

Estimation of protein: The protein estimation in assa *
tube was carried out by the method of Lowry et a/ &
using Folin-Ciocalten reageut o b A

Assay system for rennet action on k-casein isolated : . :
from 1 rm%nted milk ‘and"subsequent analysis of the ~——— ===t ot latle
released sialic acid:  Cow rennet (E. MeerX Was Used. Fig 1 Stabilisation of as-casein by ;-casein. <vCasein from
The method followed was same as described” by Gupta fresh milk and ¢-casein from fermented milk.
and Gangulid of fifest YUK

__|A_ fr 21 Cvrs Tt WR
Results and Discussion %‘ W f

Sialic acid content of buffalo milk whole casein and —B—0f 8 Lrs {er-mewied wdn.

¢-casein sofated at djfferent stages of fermentation are
given In Tables 1and 2

) . b2
Table 1. SIALIC ACID CONTENT OF FERVENTED BUFFALO :S 30 Jf
MILK CASEN E //?///A
Fermentation  Sialic acid coptent Total sialic acid S s : / — 1 .
time hr. mg/g casein released % \é /ﬂ///
0 2.98 %%
3 260 128 N g =
5 1.59 46.6 e
6 1.23 58.7 )
! 0.98 67.1 15
8 0.91 69.5
T
10 SRS TR S — ——
Table 2. SJALIC ACID CONTENT OF BUFFALO ;-CASEIN ° e e 002 o
ISOLATED FROM FERVENTED MILK e~ Ratio of k Gstinyk; Casein
Fermentation  Sialic acid content Total sialic acid Fig 2. Stabilistaion of a*.casein by ¢-casein when both ©s
tlmghr mglg ifléégase'” released % ¥ and ¢-caseins were isolated fromysafne fermented milk.
2 10.23 14.0 ~0—of {rest, -mU<-
; i 2 o G ot
8 1.32 63.7 —9-0@( J
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The rate of release of sailic acid in the bound form as
the glycopeptide from the buffalo milk k-casein isolated
at ditferent stage of fermentation when treated with cow
rennetwas also |nvest|?ated The results were expressed
as per cent release of total sialic acid present in the
respective casein samples and was shown in Fig 3,

From the results shown in Tables Land 2 it apﬁears
that there is release of sialjc acid from casein witn the
rogress of fermentation cue to proteolytic activity of
he Inoculated culture.. About 69.5 per cent of fotal
sialic acid of whole casein and about 63.7 per cent of the
total sialic acid of k-casein were released by the time
(8 hr) curd gel is formed.

McKenziel§'19 su t%sted that the casein micelles
are spherical and tha e k-casein exists niainly near the
surface of the micelle anda- and (3-caseins are protected
rom thep reC|E|tat|on by ( caIc|um that occurs In absence

k-casein.  He also rejected the view of Waughd)
that the constituents of the micelles are in equili-
bnum with their counterparts in_ solution”. It ‘was
also reported21D22 that the k-casein interacts with the
(ﬁlacto |obulin durin é; heating. Also Kannan et al&S
sowed hat in heated” milk actogilobu in .can react
with casein mlceIIes sufftdently to de gcotttng of the
milk by rennin and the maximum sta I|I% of milk to
heat was usually in the pH range of 6.6

Keeping the above observations in mind it ¢an thus
be concluded that due to removal of sialic acid from

/L

i
T

h:

% Release of Sialic acid.
:

20 o
— »Incubation time in minutes,

Fig 3. Rate of release of micro-glycopeptide'by rennet from buffalo
¢-casein isolated from fermented milk in making curd.

Tlﬁ Vtﬁ-mw K-Gﬂ«"“
VO Sl K

£7_A-) NB

3]
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kcaseln during fermentatton it gradually loses its
stabilising Power and at certain acid concéntration it
cannot pro ect other casein fractions to precipitate out
in presence of metal ions such as calcium. ~ Also curd
Is usually prepared from boiled milk and the tempera-
ture IS sUfticient to cause Interactions hetween k-casein

and (3-lactoglobulin making other casein fractions very
susceptable to micelle formation.

From the results (Flﬁ 2) it appears also that the
k-casein can stabilise the Oc-casein better when hoth
were 1solated from the same fermented milk than when
k-casein from fermented milk and as-casein from fresh
milk,  These findings obviously indicate that not only
the k-casein_but alSo a-casein have undergone some
change during fermentation. Thus ~unlike rennet
destabilisation here in cultured acid triilk both a- and
k-casein take important part in the formation of curd

gel.

The changes of k-casein (Fig 3) during fermentation
are further established by studlying the Action of cow-
rennet on fresh k-casein and k-casein of fermented milk
as regards the rate of reIease of sialic acid in bound
orm as mmrogfycopeptlde It is observed that there
|s ess re £ase 0 % a/copeptt e from k-gasein of ferment-
ed milk than when it is from fresh milk. ~ This proves
that the k-casein from fermented m|Ik 1S Iess SUSCEp ta le
to rennet action. This mlo due to the p rotoam&
action and denaturation dufing fermentation, the bodn
sialic acid still remained with’k-casein s not open for
the rennet action.
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Effect of Thermal Oxidation on the Fatty Acid
Composition of Ghee
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Analysis of companent fatty acids of heated cow and buffalo ghee by gas-liquid chromatography showed that there was a decrease
in10:1,14:1,16:1, 18 :1, 18:2and 18 3 and an increase in 14 . 0, 16 : 0 and 18 : 0 fatty acids.
Spectrophotometric estimations by alkali isomerization technique showed that there were significant decreases in the poly-

unsaturated fatty acids, viz,, dienoic, trienoic, tetraenoic and pentaenoic acids. The losses in the polyunsaturated fatty - acids
depended upon the degree of unsaturation, hrgher the unsaturation greater being the loss.

Ghee heated at high temperatures, as is done in
cooking and fryrn operations, can undergo considerable
chan e |n it at)(] acid compositign.™ Studies_have 6

been ma e on the anges in fatty acid composition of
different vegetabeors and fats durin heatrng at
high temperaturesl' 5 Very little informationl s
available ahout the changes” taking. place in the fatty
acid composition of gheé under Similar conditions”.
Therefore asystematrc study Was carrieg out to knowthe
changes taking place in the att)(1 ac;d composition of 1
grhee during ItS heat-treatment at |%h temperatures and

e results‘obtained are presented here.

Materials and Methods

Cow and buffalo ghee samples were preBared by the
creamery-putter method from cow and obuffalo “milk
respectively.. Two hundre grams of each ghee sample
were taken in %ne litre cgrpacrtg stainless Steel beaker
and separately heated and mairitained at 150, 200 and
225°C for 2 hr These heated ghee samp es were

anaI ysed for fatty acid composr lon gas liquid
c romato raphy % L.C) and rgo r‘h unsaturatd a |ds
ethod_ of

F%r the dlkali-isomerizatio
emenschneider? as adopted by AOCS8 usrn CarI
Zeiss spectrophotometer. -~ Fatty ‘acid methyl esters of ¢

%hee were prepared by the method of deMand The
C ana Iysrs was carried out using an F and M model
f¥ en ame lonization 7as, chromatograph.
T e5 X3M16 in column was  packed with 20 pér cent
diethylene glycol-succinate (Lac 728 F and M Corpora-
tion) on Didtoport-P (F and M Corporation). Three
M of the methyl ester mixture was injected at a column
temperature of 80°C. After 3 min“run, the column
temgerature was raised at the rate of 18°C/min to
The temperature of both injection part and
detector were 250°C. -~ The rate of flow of carrier gas
nrtrogen was 70 miimin.” The ge ks were measured
bg frian uIatron |t was assymed that the area Under
edch Proportronal to the weight of the
correspondrng fatty acid methyl ester.

Results and Discussion

Three samples each of cow and buffalo Ighee in
duplicate werg studied and average values are R esented

here The effect of therma oXi atron on emajor
atty acids of cow an buffalo 1g ee a Q0 and
C for 2 hr is shown in Table |s Table

mdrcatesthat infresh ghee the initial fat y acid composi-
tion of buffalo ghee Was found to dliffér from that of
cow ghee. The buffalo ghee was higher in 4:0 and
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Table 1. effect of thermal oxidation at different teéné)eratures on the fatty acid composition

OF COW AND BUFFALO GH

Falty acids (%) at indicated temperatures of heating

Fatty* acid
Cow ghee
150°C

Control 200“C

w
o

P NCYIIY LY JC)
PEY NCYEIN Ty

[N
—_

[NS)
[N

RO rO O = O ro RO

._\
o
[NCYIN [N
N —
RO —

o
~
o
i

*The first number refers to total carbons and second to the number

lower in 6:0 to 12:0 fatty acids than those in cow ghee.
Another difference between the two species “was
observed in the case of 10:1 fatty acid. It was not
detectable in buffalo ghee, whereas it was found fo the
extent of about 0.3 per cent in cow ghee. Similar
differences in the major fatty acid composition of cow
and huffalo milk fats"have afso been reported by Rama
Murthy and Narayanan?”.

On thermal oxidation of both cow and buffalo ghee
(Table 1), there was no afpreuable effect on the lower
saturate fatt}/ acids (4.0 to 120). However the
li%s%t%a(}ed. fatty acids such as 10:1,"14:1 161, 18:1
inthe correspondlnﬁ saturated fatty acids was observed.
In %eneral higher the temperature”and unsaturation  in
the atlZ acid‘greater was the reduction in the fatty acid.
The av rage percentage decreases from the Initial value
in 18:1, 18:2 and 18:3 acids varied, from 2.7 to 74, 8.3
t0 38.6 and 23.1 to 49.7 respectively irrespective of the
fwo species. The corres ondmg Percentage Increase
In the 18:0 acid varied from 7.1 to 151" Similarly
slight decreases were also noted in 141 (43 to 179
per centland 16:1 (2.0 to 107 %er centz and increases
In 14:0 (1.6 t0 9.3 per cent) and 16:0 (0.4 to 4.0 per cent)
acids. During thermal “oxidation of ghee, Its un-
saturated fatty acids may get oxidised and result in the
decrease of these fatty aids.

18:3 were found to decrease and an increase (3

Buffalo ghee

225°C Control 150°C 200°C 225°C
3.2 4.2 43 43 4.3
2.2 17 17 17 17
1.3 11 11 11 11
02.28 1.9 1.9 1.9 1.9
29 1.8 17 18 1.7
12.3 108 10.8 10.8 10.9
15 11 11 1.0 1.0
1.2 11 11 11 11
29.4 325 32.8 32.9 33.8
1.7 2.1 2.0 1.9 18
0.2 0.6 0.6 0.6 0.6
12.7 12.5 13.3 14.4 14.3
26.0 25.8 25.0 24.4 23.8
1.9 2.6 1.9 1.6 1.6
03 0.5 0.4 0.3 0.3
of double bonds in the fatty acid.

The effect of thermal oxidation on the poly-unsatu-
rated fatty acids of cow and buffalo ghee shoived that
In |gzhee samples of both the  species,”. conjugated and
no -con{ugated types of dienoic, trienciC, tetraenoic
and pentaénoic acids were detected and estimated. ~ All
the grl;ee samples used for the studlies were also analysed
for phospholi P|d content. These ghee samples contained
only traces of phospholipids (4-6 mg/100 g of gheg).

The initial values showed that among the poly-
unsaturated fatty acids, in both cow and buffalo ghee
the dienoic consfitued the maximum (7275 per cént),
followed by trienoic (18-21 per cenp, etraenoic

-4 per cent? and pentaenoic (2-3 pe _centg acids.
n all the polyunsaturated acids non-con%u ated acids
were higher than the conjugated ones of the corres-
Pondm acids.. In ghee samples of both the species,
he bulk of trienoic, tetraengic and pentaenoic acids
were in the non-conjugated form, ~Similar results. in
poly-unsaturaged faté acids of milk fats from Indian
cows and buffaloes have also been reported by Rama
Murthy and Narag/an nil, Howgver, thel){ could not
detect the presenceé of conjugated pentaenoic acid In
any of the cow milk fats,

Heatin% of ghee for 2 hr at the various temperatures
studied showed that there were considerable decreases
Inall the acids. Generally, higher the temperature
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and unsaturation in the fatty acid, greater was the effect
However, within the limited number of samples studed
no definite trend in the changes of fatty acids with
re?ard to species and form of fatty acids could ke
established.  The average percentage decreases in
dienoic, trienoic, tetraenoic and pentdenoic fatty acids
from the initial value, irrespective of the s?emes, varied
from 224 to 37.9, 22.6 to 44.0, 186 to 61.8 and 37,0
to 70,0 per cent respectively. The decrease noticed. in
dienoic "and Penta noic . polyunsaturated fatty acids
during thermal oxidation is also, in general, agréed with
the résults obtained in the fatty acid com?osmon by
gas-liquid chromato?raphy (Table ‘1) It can
concluded, therefore, that considerable decreases in the
Polyunsaturated fatty acids are taking. place durmgi
hermal oxidation and this may affect”itS nutritiona
properties.
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Relative reactivity of malonaldehyde with amino acids at pH 2.8,4.2 and 7.0 has been studied by measuring the percenta?e decrease

in primary amino groups and the absorbance at 390 m,u. Basic amino acids and cysteine have been found to react

aster than

acidic amino acids. Various amino acids have been found to have maximum reaction rates between pH 4.0 to 4.6. Fluorescent
derivatives of various amino acids have been separated by paper chromatography and their Rf values in three solvent systems

are reported.

Malonaldehyde (MA) originates from the oxidative
degradation of polyunsaturated fatty acids and its
concentration in foods like meat, fish, poult an? dai
products has been W|delf)( used as a measure of lipi
eroxidation and ~off-flavour development durlng
t?ragel 3 However, in @ complex food system, th
relationship between lipid peroxidation and accumula-
tion of malan aldehyde is not simple as MA Is known
to interact with other food constituents like proteinsd,
amino acidsb,7, phospholipidsgand nucleic acidsd 10
Although the exact mode of binding. of MA in
foods “is. not well establishedll, "in
systems it has been shown to react _
free amino groups of proteins and amino acids

tion with another amino group. forms jmines havm9
N, N- disubstituted-I-aming-3-imino-propene linkageT
In a particular food system, extent of MA interaction
with,different food conistituents will depend upon their
relative reactivity, concentrations, PH and temperature.
Studies have been initiated in this laboratory about the
relative reactivity of mal_onaldehg/ earéj othér carbonyls
with nitrogenous constituents of foods and their role
in taste and flavour of foodstuffs. The g)resent paper
describes the relative reactivity of malonaldehyde with
amino acids at different hydrogen ion concentrations.

agueous
WﬂH tHe Materials and Methods

Reaction condition!::  Malonaldehyde was prepared

forming an ‘enamine, which on further condensa- by mixing of 1, 1, 3, 3-tetraethoxypropane (0.66 g) with
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0.0IN hydrochloric acid (100 m(l? and heating the
mixture in a stoppered flask at 50°C for two_hours,
Amrno acid-ma onaldehyde reactron was carried out
treatrn? hydrolysed” tetraethoxypropane _ solution
0 ml) with, the respective amino acid (0.002 moles)
|n 0.2° M citric acrd disodium _hydrogen phosphate
buffer (50 ml)[ at pH 2.5, 4.2 and 7.0 respectively.” The
reaction mixtures were incubated at 40+1°C” Both U
malonaldehyde and amino acid blanks were run anng
with the reaction mrxtures at each h ro en |o
concentration. For studying relationshi rp etvveen
and reaction velocity, the reactions were aIso car e
out in buffer solutions havranr EH ranging from 34 to
or 2 hrat 40°C.  The refative ratés of reaction of
malonaldehyde with _different amino, acids  were
measured by determining the concentration of primary
amino group and the dbsorbance at 3%0 mu of the
reaction” mixures against malonaldehyde blank. The
fluorescence Intensities of the reaction_mixtures were
measured In Klett fluorimeter using 5970 and 3389
Alters for lamp and photocells res?)ectrvely Instru-
ment was calibrated using quinine-sulphate s reference
standard. Primary amirio groups were determined by
the tﬁnrtrobenzene sulphonic acid method of Satake

of reaction products : ~ The reaction products fro
above reaction mixtures were separated by employrng
both ascending and circular paper chromator[;raphy
using Whatmann No. 1 filter paper and n-butanol
acetic acld : water élZBI) Isobutanol : acetic acid
water (27:3:75) and ethyl acetate : n-butanol: water

ChromatoPgra hic separatron and  absorption sectra

REACTIVITY of malonaldehyde with amino acids
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(1 1:1) as irrigating solvents. After development, the
chromatograms. were dried at room temperature and
seen undei” UV Jight (254 m() in a ch-gmatoscan cabinet.
The bands which ‘gave “intense fluorescence were
accurately marked, cut into small pieces and extracted
with distilled water. The absorbance of the water
extracts were measured in a Perkin-Elmer model 124
fromsgee oBhot\r}lmeter against distilled water blank

Results and Discussion

The reaction of malonaldehyde with amino acids has
been reported to result in the Tormation of an enamine
which further condenses with_another molecule of
amino acid'producing a simple fluorgchrome structure,
the I-amino-3-imino-propene system (RN H-CH=CH-
CH=NR) having an absorption maxima near 390 vl

Since, in hoth these reactrons rimary amino rouBs
are involved, the overall reaction Velocity g
measuredl by determining the congentration of primary
amino groups and_the concentrations of fluorochrome
Irnkage by measuring the absorbance at 390 my of the
malona )ide amino acid reaction mixtures, which
has been followed in the present study.  The relative
reactrvrtres of malonaldehyde wrth different amino
acidls expressed as 3Bercentage ecrease N primary
amino groupsa er Amin, and 1, 2, 4 and 24 hr
atpH 2.8, 4.2 and 7.0 are resented in Table 1 It |s
seen that overall reactrono prrmarjy aming groups of
different amino acids with malonaldehyde is fastest in
case of cysteine and slowest in aspartrc glutamic and

Table 1. Percentage decrease in amino groups in amino acidl—malonaldehyde reaction mixture

Amino acids 30 min Lhr

pH 28 42 10 28 42 70
Glycine 70 137 75 143 191 167
Alanine 75 117 50 150 150 1L7
Phenyl alanine 50 217 6.7 100 333 133
Valing 50 100 50 83 167 83
Leucine 25 117 117 50 2L7 167
Serine 8.3 250 8.0 142 333 107
Threonine 56 217 56 89 256 8.9
Aspartic acid 24 6.0 12 6.0 238 24
Glutamic acid 40 96 22 111 234 44
Histidine 133 433 200 217 517 26.7
Arginine, 9.2 133 100 208 36.7 133
Méthionine 6.7 167 6.7 100 233 100
Cysteine 56.7 625 645 67.7 734 79.0
Crstercacrd 33 142 33 6.6 21.7 6.7
Glutathione 81 135 115 136 221 273

Reaction period

2 hr 4 hr 24 hr
28 42 10 28 42 1.0 28 42 70
234 317 209 258 476 25.0 391 64.2 433
16.7 25.0 16.7 300 40.0 25.0 450 56.7 407
16.7 433 200 350 633 36.7 50.0 76.7 63.3
125 333 142 233 492 242 400 60.2 40.0
83 308 217 167 433 350 333 583 533
200 375 170 300 492 218 433 601 333
16.7 333 178 256 500 244 444 645 400
95 26.2 6.0 167 322 155 28.6 441 310
139 330 89 189 383 155 311 50.0 322
333 63.3 35.0 46.7 66.7 56.7 60.0 733 66.7
233 575 233 334 66.7 30.0 49.8 733 56.7
16.7 433 167 26.7 55.0 308 433 66.7 650
733 774 822 80.0 83.0 920 80.0 86.3 920
13.3 267 133 233 333 233 40.0 533 40.0
181 29.7 529 270 406 59.4 351 46.0 61.7
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cysteic acids, Basic amino acids like histidine and

arginine reacted, much faster than neutral and acidic

anino acids |nd|cat|n that_addigional -NH or -NH2
grouPs |ncrease t e eactrvrty of aming acids while
ditional roups decrease their
reactivi towards malonaldeh owerg H&t&
valuesI3of histid |ne(7897r2 an ar |n|ne&90 %compare
to glutamic acrdF]96 d aspartic acid. (9.60) may be
responsible for their mcreased reactivity because the
proPortrons of unronrse 2 rol rns responsrbe or
nucleophilic attack will behr her In case of
and arginine than in case ofas artic acid and glutamic
acid under the reaction conditions employed in the
present study. Histidine has also been folnd previ-
ously . to. undergo maxrmum degradative changes in
peroxidising syStem14. It may also be seen that
except in cdse Of cysteine, fercentage decrease In aming
group was more at pH 4.2 than”at p ang
indicating the pH dependancy of the rate determrnrng
step .in “amino acid-malonaldehyde ~reaction.  The
reaction of amino groups with mannaIdehyde registers
a maxima in the pH range of 40 to 46" and ~then
commences to decrease as the h%drogen lon concentra
tion is changed from pH 34 . CrawTord
et ale have also reported the maxrmum reactron rates
at pH 4.2 in glycine-malonaldehyde reaction. These
workers have explained that protonated enolic form of
malonaldehyde “ (1) will be most susceptible to
nucleophilic attack of amino group of glycine as
malonaldehyde in cyclic chelated”enol (I1) or enolate

—o—o— ABSORBANCE
—A—A— PERCENTAGE DECREASE

ABSORBANCE AT 390 MM

- —

3 3 o S
PERCENTAGE DECREASE IN AMINO GROUP

n
o

46

—_—

4-2
PH

38

Fig 1 Effect of pH on the reaction of malonaldehyde with
amino acids: 1, Histidine; 2, Methionine.

histidine  f

0 solutions probab gethe nucleophilic addition ot/
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jon form &III) would tend to stahilize the enolic hg/dro Xyl
%&05& and make it drfficult to displace by nucléophilic

0 .

t) heem M | o (jro)

However, at pH below 4.5, malonaldehyde has been
reported 0 exist mainly n the cyclic chelated enoI
orm15 and therefore reactron maxima. at P
not he PI due to the |g er susceptipility of proto-
nated eno towards nucl ophrlrc addition” of amino
grou The reactron of carbonyls with  amino
ompounds has been regorted f0 proceed via two step
mechanism, nucleophilic addition of amino ?roup and
the removal of water1, In neutraI and mildly acidic
amino
hyde is fast and the rate determining
step |s removal cfwater molecule. But asthe acidity
Is Increased dehydration becomes very fast and the
nucleophilic adcition step becomes the rate Irmrtrng
This along with the appreciable hydrolysis rates Of
imines and enamines in' strongly acidic solutions may
also be responsible for the Teaction maxima in the
pH-reaction rate profile.

The changes in the absorbance of aming acid-
malonaldehyde reactron mrxtures at 30 mM and
fluorescencé |ntensrty which are the measure of
N, N'-disubstituted-l-amino-3-imino-propene  linkage
produced. by the condensation of two molecules of
amino acids with one molecule of malonaldehyde are
shown in Tables 2 and 3. Among the amrno acids
studied, histidine, argrnrne IYsrne and phenyl aanrne
gave comparatrve Oy Igh er fourescence |ntensrt¥ ang
absorbance at 390" mu-. It may also be seen Ig
that even though maximum decrease in the amrno
groups were near pH 4.2, the flyorescence Intensity
and absorbance at 390 mVi were higher at pH 7 after
2 hr_of reaction at 40°C. HoweVer, duri ng initial
reaction periods (30 min and 1 hr) the absorBance at

U Were comparatively lower at pH 7 than at pH
4.2. This Indicates that even though the formation
of fluorescent clerivatives. is fasﬁer at pH 4.2, their
instability i strongly acidic solutions " leads to t e
overall decreased Téaction rates. In the cysteine-
malonaldehyde reaction mixture, though the absorbance
at 390 mu was very high after 30 min at 40°C, the
fluorescence mtensrtg was very low and the reaction
mixtures did not show absorbance maxima at 390 mu
|nd|cat|ng the negligible amounts of - -amino-3-iming-
ro ene “lin ages in the reaction products. Both
ysteic acid and glutathione (reduced) gave appreciable

group to mal ona
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Table 2. absorbance at 390 mjj. of amino acid- malonaldehyde reaction mixtures
, _ , Reaction period
Amino acid 30 min Lhr 2hr 4 hr 24 hr

PH 28 42 70 28 42 7.0 28 42 70 28 42 70 28 42 7.0
Glycine 023 0335 024 0375 0475 029 10 0805 1.01 16 122 21 110 121 134
Alanine 003 0.09 016 009 0.215 0205 03 0635 036 0815 126 159 6.6 106 135
Phenyl alanine .. 0.355 0.57 059 057 11091 134 21 95 144
Valine 0.09 019 053 0165 036 0535 0475 0.65 069 106 109 168 6.65 9.35 145
Leucine 0085 0.165 0435 0155 036 0.465 0475 075 1.05 09 116 21 83 9.7 152
Serine 017 0183 027 028 0365 031 059 068 084 117 106 2.02 85 107 138
Threonine 0195 023 038 031 041 0385 0615 081 0.735 0995 108 2.05 6.7 675 134
Asparticacid .. 020 0.13 0225 0345 0.265 0245 0.75 0.66 064 14 107 2.0 75 118 142
Glutamicacid .. 022 027 037 035 0555 0405 0.65 113 0635 123 147 182 635 11.7 126
Histidine 068 1.05 039 095 12 052 129 136 177 174 145 411 101 075 114
Arginine 034 04 0265 05 068 034 110 112 06 18 144 188 87 91 120
Methionine 029 0635 042 0435 092 0535 083 128 119 154 134 167 75 104 141
Cysteine 164 119 035 194 139 0575 194 141 084 176 119 08 133 0.9 0.69
C}(stelc acid 012 0135 037 0235 0275 041 051 0565 094 102 106 208 48 9.0 136
Glutathione 0395 034 0.605 052 055 088 0.82 096 116 132 114 134 555 745 24

Table 3. fluorescence intensity OF AMINO ACID-malonaldehyde REACTION MIXTURES
Amino acids 30 min Lhr 3hr 4 hr 24 hr

pH 28 42 70 28 42 70 28 42 10 28 42 10 2.8 4.2 7.0
Glycine . 63 62 6 65 68 34 9% 23 132 208 135 173 164x102 326X 102 408x102
Alanine %2 2 3% P 1B 67 9B 8 110 9 8 113XI102 210 X102 312X102
Phenyl alanine B 2 60 19 94 105 98 105 - 176x 102 348 X102
Valine .38 16 2 38 % 78 80 67 113 8 8 101xio2 230X102 404XI02
Leucine 20 4 3038 55 W4 78 100 147 122 104 151 130X102 230x 102 424XI02
Sering 33 4 46 52 20 8 9% 143 131 9% 145 118XI02 220x 102 572XI02
Threonine .3 28 4 45 51 19 69 92 12 107 92 127 105XI02 200 X102 440 XI02
Aspartic acid % 28 3 4 40 2 97 88 122 139 90 124 125XI02 250X102 512X102
Glutamicacid . 38 37 3 50 68 19 8 117 122 108 118 124 141X102 242 X102 448 X102
Histidine 179 6 8 8 37 109 124 92 155 124 135 141X102 272 X102 336 XI02
Arginine. .48 36 6 50 5 14 103 104 136 137 106 136 143XI02 222 X102 452x10-
Methionine .28 46 0 34 4 5 80 83 93 8 94 108 68X102 98X102 170X102
Cysteine o 0 0 2 0 0 8 0 0 3 0 0 300 0 0
C;{stem acid . 3B 42 18 119 93 X102
Glutathione A 0 30 4 0 8 9% 46 91 95 66 42X102 8x102 20X102

flugrescence intensity on treatment with malonaldehyde
and the reaction mixtures had absorptign maxima riear
390 mu. In cysteine the reaction of both primary
amino and sulghydryl groups was very fast but in
?Iutatmone there was slow decrease in their concentra-
lon. Since the amino groups of cysteic acid also
reacted very sbwly compared to that cysteine, the
amino and” sulphydryl ?roups In cysteine somehow
influence their reactm? owards malfn Ideh%/_de. The
same eg)ect has been observed previously by Shinetall/
who observed that reaction of -SH group in N-acetyl
cysteine was very slow compared to that in cystemne.

The R}, values of the fluorescent derivatives of varjous
amino acids in the solvent systems are given in Table 4
The fluorescent derivatives Hiad higher R» values than the

parent amino_acid and none of them gave colour with
ninhydrin.  These . fluorescent  compounds  had
absorption maxima in the vicinity of 240. 260 and 3%
mu indicating N=C-C=C-N _chrcmophoric linkage,
However, fluorescent derivative of ~cysteine ~ had
absorption maxima at 325 mviand. also migrated slower
than cysteine on paper chromatogram in the solvent
systems employed.

It is therefore evident from the data presented
above that relative reactivity of malonaldehyde with
varjous amino acids deeen S upon the natyre cf the
aming acid and the hydrogen ion. concentration cf the
reaction system. Basic amino acids and cysteine react
faster thah acidic amino acids. All the amino aids
react with malonaldehyde forming fluorescent deriva-
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Table 4. rf values of the fluorescent derivatives References

of amino acids 1. Wethein, J. H. and Proctor, B. E., J. Dairy Sci., 1956, 39, 39.
R f value 2. Sinnhuber, R. 0. and YU, T. C., Fd Technol. Champaign>
Amino acid 11958, 12, 9.
1 2 3 3 B|g%s,1el?é A. and Bryant, L. R., Canad. J. Technol., 1953’
Glycine 077 078 0.34 ford. i
é‘rl]gnin|e| | 082 088 040 4, Crsaﬂf,oig'egD,ézEéa\z(.U' T. C. and Sinnhuber, R. 0., J. Fd
oleny. alanine 0 s % s Buttkus, H., 1. R Sei, 1967, 32, 432
Leuine 0.95 0.96 0.85 6. Crawford, D. L, YU, T. 0. and Sinnhuber, R. 0., J. agric.
Serine 0.72 0.69 0.29 Fd Chem., 1966, 14, 182.
/T\hreotﬂ.me ’ 8;% 0.81 0.38 7. Chio, K. S. and Tappel, A. L., Biochem., 1969, 8, 2821.
Aopartic acid o by ML 8 Bidiack, W. R. and Tappel, A. L., Lipids, 1973, 8, 703
Histidine 050 C37 0.16 9. Brooks, B. R. and Klamerth, . L., Eur. J. Biochem., 1968>
Ari?inine 0.60 0.51 0.17 ), Lo,
E\:llseiemnme 8%9 8%’13 88‘2 10. Reis, U. and Tappel, A. L., Lipids, 1973, 8, 199,
Lyysine 05 010 096 11 qulgaYCZIT,B\é\{.ngl, Kwon, T. W. and Snyder, H., J. Fd Sci.,
1. n-Butanol : acetic acid :water in 12 3 :5, 12. Satake, K., Okuyama, T., Oheshi, M.and Shinoda, T, J.

2. Isobutanol : acetic acid ;water in 27 :i 1 Biochem., 1960, 47, 654. . .
3. Ethyl acetate :n-butanol :water in 1:1: 13, Greenstein, J. R. and Winitz, M., Chemistry of the Amino
Acids, John Wiley & Sons, Inc., New York, 1961, 486.

tives having N, N - L-amino-3-imino-propene chromo 14 Tjhio, K. H. and Karel, M., J. Fd Sci., 1969, 34, 540.

phoric linkage. 15, Sa%ggSers, ). and May, J. R. K., Cherny Ind., London, 1963,
Acknowledgement 16. Paula, Y, S.and Martin, R. B. in the Chemistr% ofthe Amino,
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by Solvent Partitioning and Chromatography
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Fats and oils interfere in the detection of oil-soluble colours in foods by chromatography. The methods of separating fats and
oils from colours usuallg practised are either by alcoholic potash digestion or by silica gel adsorption: both sometimes pose
Problems in extracting the colours fully. ~ In this communication fats and oils and other interfering substances are removed
rom the colours by solvent partition technique using dimethyl formamide and hexane (3:1), followed by alumina adsorption.

Finally reversed phase paper chromatography detects the colours. This method is rapid and simple and can detect minute
quantities of colours in foods.

While some of the oil-spluble natural colgurs are detection will therefore be helpful inasmuch as these
permitted for use in certain foodstuffs, use of oil soluble  will ease the work of requlatory analysts In detecting
synthetic d gs arf Erom ited under the provisions of  permitted as well as nop-permitted oif soluble colours
Indian Fodg RulesL There being a tendency to use infoods in the course of their routine analysis. =~
such prohibited da/es in different foddstuffs, Joartmularl_y _There are a few preliminary sorting tests for detecting
In prepared foods, some quicker methods for their oil soluble colours2 spot tests on dyd silk3also give &,
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preliminary idea about the oil spluble coaltar dyes chromatography is carried out using one or more of the
resent in” foods, - But for confirmatory identifica- following solvents: (a) Diethyl ether : ethanol: water
lon the method has to be comprehensive. —Less 55'3'2) %b) 80 per cent ethariol in water ; (c) isoamy|
elaborate methods have been used for fat soluble dyes alcohol’ ethanol: water : ammonia (4:4:2:1).

In some specific foodse,/. ~The usual methods of iy Detection of natural colours; The natural
nlemﬁvrlng s hagd oils trombcolours alre delther bg C0 ou)rs adsorbed on the column are eluted from the
genolc pfotas Igestionaor by silica gel.adsorptiond  cojumn by the solvent methanol : ammonia (9:1) and
thOt or W 1LC” somet]rmes osejgro lems in extractrng then examined for natural colours. Turmeric and

e colours fu yt ISt ta er %SWH %ﬁlp' dC eabn annatto are tested as described by Jacobsdwhile others
up using sol \ﬁenf P%“ 10n tecl ”"ﬂugl 0 |0W9 ¢ V' de endrnﬁ on surmise, .compared with known natural
oo romatograpy or detecting oil soluble colours from- cofoirs chromatographically and by chemical reactions.

Results and Discussion

Materlals and Methods The method |nvoIV|ng solvent- partrtronrn

g
i) Extraction of colours from foods ;. About 2-3 ¢ adsorption and paper Chromatography or” TLC
of()food materials are taken in a conical fask ang eent%und ) eErnﬁ:Peand rap |dg Brlsoluble coIours
shaken with hexane_ (approximately 50 mi) for about (both artlfrcral and natural trred are Sudan 1V, Butter
10 min in a mechanical shaker, ~It'is then filtered and  Yellow, Cres Orange ON ress Yellow 3 Gtg Cres
filtrate concentrated to about 10 ml. In the case of Yellow GRN type: and turmericand annatto. These
samples of fats and ofls, 1to 2 ml are dissolved in are Isolated from the food materials andl subsequently
hexane (10 ml). seprarated and identified by this method.

frg Separation 0f colours from inferfering materials : Advanta[qe of this solvent partition method over the
Three volumes of dimethy| formamide (DMF) with one cIassrcaI acoholrc notash digestiond is that while there
volume of concentrated”hexane extract are shaken ; s a chance of missing some of the colours which are
ftwo operations of part|t|on|n% are %enera %’ suff|c|ent amenable to saponr%catron such possibilities _are
DMF ‘layer is separated and Shake Wlt exane and eliminated in the present method. In case of silica
water,  Saturated sodium  chloride solution is also gel aqsorption6 natural and artrficial colours cannot be
added o, help the seﬁaratron of layers In case any adsorbed srmuItaneousIV further it has been observed
emulsion is formed, Tnen the hexanelayer Is separated that sometimes natural colours are co-exracted with
and concentrated to about 20 ml. artificial colours and confuse the subsequent_ analysis,

Though this technrque removes fats and oils, it is not  These difficul tres are removed by solvent partition and
|ntende to se arate the oil soluble natural colours from subsequent alumina adsorption and hence this Is more
the oil soluble synthetic dyes. To separate the natural advantageous.

o e S)%rragtergohuerg(nanne !%errﬂlrsapassgmct UM e o alumina of the exactl desired activity ad
activity 1) is activated at 10f Aot o b fhen cooleq (Teament as prescriped et i essential,  Thotign It

i a gesrccator A chromatographic tube is camped separates natural and artificial colours, broad (e lisa-
and e friedgless ik cover ot annyclous soelum tion, It may be 2 %Betﬂa(tgctieggsnggtlspsooss\llgreegecauslg
sulphate {about 1 in ayer ACtivated aIumrna S expected that this. method Wil also work for similar

t§8n45",|.ﬁ|) lo.2 e of rlelvr\]/etV\tlne apping. HeAane o' related colours in addition to the ones mentione.

t|s had just sunk in, g beaker 1S Paced under the It must have been noticed that the clean-up procedure
col umn a d concentrafed hexane ext act 1S transferred ofth|s method has been |nf|uencedb ideas.of general
to the column.  The oil soluble coaItar Jyes ass down of clean- up ysovet artitiorling S0
through the adsorbent and collected in the ea ker WI e use%yrn pesticice analysis10. Banerjee etalll
while the natural colours are adsorbed, on the column. usedasrmrlar method to examine carotenoids.

The solution collected in the beaker is concentrated,

and the concentrated solution and some known oil- References

soluble colours are spotted on .the reversed phase

chromatogram reoare soakrnp Whatman No, 1 1 Prevention af.Food Rules, 1955, Rule 26, Government of
f"ter In o per ten Bra in in pet Oleum ether (b D 2. Mitra, SN, Senl upta P. N and Roy, B.R., J. Proc. Inst.
40-60°C) "and subsequent drying8  Ascending Chem., 1961,33,

aIumrna

4
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Variability for Cooking Characteristics in_a Collection
of Green Gram (enaseorvs aureus ROXD)
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University of Agricultural Sciences, Hebbal, Bangalore
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Out of the 60 green gram cultures screened ML-6, VS-10, P-30,10045, 10106 and 10509 were found to cook within 36 min and
also increase in volume by more than 200 per cent after cooking. The increase in volume after cooking was found to be positively
associated with the specific gravity of seeds and increase in weight after cooking. But specific gravity (particle density) of seed
was negatively associated with the weight and volume of 100 seeds (before cooking).  Specific gravity of seeds and increase in
volume after cooking was proposed as important criteria in selection programmes.

Many of the high yielding varieties recently evolved Wt. of 100 seeds in g
in various cropsd. hav§h drawn I'tcritiCTiShm 'mTa tr}e Volume of 100 seeds in ml

onsumers regarain elr allty. .. 1N1s 15 large . - . . .
becalise the OBJECUV% {0 f)ree%u va|y|et|es a_ccordmg? 0 Each variety was triplicated in the experiment. Cooking
the consumers preference is no% gw n due _|m[e)or‘t e, tesés \Were ;%erfogmed mhtest tubes Wlf]h 10 ml of water
In Ereen gram,” consumers Pre_e the varieties which and 2.5 g of seeds, In a hot water bath at % C, and the
cook early and expand greatly in volume after cooking, following observations were recorded.
This calls for breeders to consider these characteristics ~ Time takm foj. cooking . [ntermittently, with the
in addition to high yielding abilities while breeding for help of a long needl6) seeds were taken out and
new varieties. Therefore with the object of providing «...... . in between fingers. When the seeds were

information regarding the cooking characteristics in compieteiy soft and became a homogenous mass, the
green gram, the present investigation was undertaken.  time taken for cooking was recorded.

Materials and Methods ST Al AL %[}ﬁ{ﬁf&%ﬂﬁ@r'am%&%u%%iagsia%

The material comprised of 36 cultures from the germ- and the weight of the cooked seeds was recorded. The
plasm and 24 elite varieties from all over India.  The increase in weight after cooking aver the initial weight
weight and the volume of seeds were recorded and their of seeds was expressed in per cent.
ratio and specific gfrawty _(particle = density) was _ ,
computed. The specific gravity was determined from  Increase in volume after cooking : The voI%Jme of
the We|ght_and_ volunie 0f"100 seeds. The volume cooked seeds was recorded as the volume of water
Was determi eﬂl in ﬁ gradua ed flask %onﬁmmgg.lo m, disPlaced by them %Pd the Increase over the mitial
of water and .he difterence between final and ™ initial voaume was expressed In per cent.
readings gave the volume. The specific gravity was  Simple correlation co-efficients were worked out for
then computed as all the possible character pairs,
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Table 1. correlation co-efficients among various characters along with mean values and range for
60 CULTURES IN GREEN GRAM
. . % . Sp.gr. of
Characters 100 seed Cooking Increasein Increase in seeds Mean Range
vol time cooking  cooking ((fartl.cle
wt vol ensity)
1100 seed wt 0.9644** 00184 01242 —0.1335  —0.6168*  3.37¢ 2.06 - 5.09
2. 100 seed vol 0.0547 00978 —0.2155  —0.4404** 2,51 ml| 150 - 3.88
3. Cooking time _ — 0.0457 —0.0416 —0.1747  39.01 min  29.7 - 55.0
4. %Increase in wt after cooking .. 05979+ 01222  141.48% 73.2 -~236.0
5. % Increase in cooking volume 0.3978** 176.77% 1000 -311.8
6. Sp. gr. of seeds (particle density) . 1.35 1.192-- 1470

** Significant at 1 per cent level.

Results and Discussion

The mean values of various characters studied for 60
cultures of green gram are presented in Table 1. The
cultures ranged from 206 to 5.09 q and from 1.50to
3.88 ml respectively for weight and volume of 100 seeds.
Variety Kopergoan had the” maximum seed weight an
seed_ volume, and P-244 had_ the lowest values. The
specific grawg (particle density) of seeds rar;%ed from
1.192 to™ 1470 with P-23 havirig the maximunm specific
gravity and Madira Mung having the minimum. The
Cultures took 29 to 55 min to cook.  While the cultures
10,870 took 29 min to cook followed t})g 10,381 (29.7
min) and P-37 (30 min) the varieties Khedda-10"and
PS-1 needed 55 mm to cook. The percentage increase
In weight of seeds after cooking was maximum for
ML-6 (236 per centg. In comparison to_these, the
Increase was only 73.2 per cent for P-152. - There was a
lot of variability for percentage increase in the volume
of seeds after "cooking .among the varieties. While
in the culture P-30 thé increase in volume was 3118

r cent, it was only 100 per cent in P-105 and P-28.
Such varjetal dlifferénces in time taken for cooking and
Increase in volume after cooking were also reported b
Kurien et allin rice, Sankaran and Srinivasan2 and
Rathnaswamy et al3in red gram.

From the consumer’s view point, it is very important
that the maximum volume of cooked praduct must be
achieved with unit weight or volume of seeds. 1t s
also important that the time taken for cooking should
be_minimum. Therefore the varieties ML-6, PS-16,
P-30, 10045, 10106 and 10509 which are seme of the
hest among the cultures studied, could be utilized in
?Jregg}g]g programmes to meet the needs of the con-

The correlation_co-¢fficients among various characters

are presented in Table 1 Very close positive correla-

d volume of seeds

tion hetween the weight and volume of 100 seeds. was
observed. These two characters were. negatn/_el
correlated with the specific _?rawty (particle ensﬂyi
of seeds. Significant positive “correlations  wer
observed peweén gercentae, increases in weight and
m fter cooking and also hetween the
specific gravity of seeds and increase in volume after

cooking.

Sankaran and Srinivasan2observed that medium and
small sized dhals (red gram) cooked easily and expanded
in volume more_than b|% sized ones, ‘and the_latter
Increased in weight morg than the former. Similar
trend was also shown by the correlations in the present
work, but the co-efficients were not significant.

. The correlation co-efficients revealed that the increase
in volume_after cooking was positively associated with
the specific gravity g)artlcle_ density) of seeds and
Incregse in weight after cooking. This indicates that
specific ?raw%y and_ increase in weight after cooking
could also form important critefia in  selection
programmes.  The correlations of weight and volume

of Seeds with specific gravity of seedS indicated that

' smaller seeds would _havee higher specific gravity and

thereby would help in getting maximum ‘increase in
volume of seeds after cooking.

The reason for the undue increase in volume of
seeds after co?(km In certain varieties. needs explana-
tion and work In this direction 1S in progress to
explain — this phenomenon.
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reversed phase partition chromatography with the following results:
he mixed fatty acids ofthe oil had an iodine value of 1232 and were estimated

The six seed oils have been examined bY
renigera, Seeds yielded. 3.8 per cent oil and

1 July 1974

Cassia

to.contain mostly linoleic (67.7 per cent) and palmitic (18.7 per cent) acids.  Dolichos biflorus Seeds yielded 8.0 per cent oil and the

mixed fatty acids of the'oil had an ioding value of 73.8 and  were found to con5|st mainly of palmitic,
aclds. pavopia spinifex and TheéJesm populnea Seeds Yielded 140 a

e mixed acids had 1odine values 103.8 andd

(286, 3LI and
200 per cent oil _respectively and t

many p

21.2 per cent resHectlver

were found to be rich i
tained 3.2 per cent oil and the mixed aci
and linoleic (34.3 per cent) acids.

la our search for new industrial 0|Is and oils contain-
ing acids of nqvel structure, we have exammed SIX
sedl oils for their component acids by the  application
of reversed phase partltlon column chromatography.

Cassia renigera, LinN ENO Leguminosae) is a ve
handsome, - quick ?row cassid. It has' the most
ornamental habit of growth among cassia. There are
no reports on the component acids of this seed oil.

Dolichos biflorus, LinN %NO Leguminosae) (Horse
gram)is a native of India and is also distributed through-
out the tropical regions. Horse (iram 15 extensively
used in South India as feed for cattle and horses in the
same way as gram. The seeds are astringent, diuretic
ang tomc an areanch source of urease The pl t§>ant
15 used as a valuable Protem supplement to bulky
straw foddersl Recently this seed oil has hee
analysed by Dube et a12

Pavopia spinifex, Cav and Thespe5|a populnea, Soland,
both belong to' the family ~ Malvaceae. ~payonia
spinifex 15 & Shrub, not indigenous, to Ind|a3 There
are 1o reports on the co onent acids of this seed oil,
Thespe5|a populnea IS known for Its medicinal value,
The root of this plant 1S %ood for heart d|seaﬁe and
throat trouble.. 1T 15 also used as a tonic.  The flowers
are employed in the cure of itch. The fruit yields a

almitic (29.2and 31.6 per cent); oleic (16.9and 15.0 per cent)
Thevetia neriifolia Seeds yielded 57.0 Der cent oil and the mixed fatty
palmitic 5245 per cent) and oleic (39,6 per cent) acids,

s of the oil weré found to contain mainly of palmitic (23.9 per cent): oleic (32.2 per cent)

oleic and I|no|e|c

& respectively and were found to contaln
I|n0Ie|c(f 8 and 45.6 per cent) acids respectively.
acids ofthe oil hadan' iodine value of 75.4 and
Wwhile zizyphus oenoplia Seeds con-

yeIIow viscid Jmce which forms a valuable local
To |cat|on In scabies and other cutaneous  diseasesd

he general characteristics and the fatty acid composi-
tion ofthe0|lhave been studied by a féw workerss~7
The latest available report Is that by Raikar et als
who used gas-liquid chromatography as a method of
analysis. The results obtained by the above authors
are compared with the results reported in the present
Investigation (Table 3).

Thevetia neriifolia, JUSS I;NO Apoc naceae[) IS g
Iarg[e evergreen, glabrous shrub or small tree, native of
Anterica.~ The plant 15 hitter, pungent, acrid
hot, astringent to the bowels, useful 1 urethral
discharges, worms, skin diseases, Iucoderma wounds,
lles, eye troubles, itching, fevers, etc._ The oil from
he seed is emetic and purgatived The seeds are
chewed as a purPatwe he “seed also_ contains two
glucosides, thevafin and thevetidin. There are. two
reports10'11.on the component acids of this seed oil,

Zizyphus,.oenoplia, Mill BNO Rhamnaceaer)] This
IS a stra qlm shrub distributed throughoutt e hotter
parts of"India, Ceylon, tropical Asia’ and Australia.
A decoction ofthe ark IS used to promote the healmg
of fresh wounds. The rU|t 5 use asan Ingredient |
the preparation of stomach-ache pillsl2, “There are
no reports on the component acids of this seed ol

Laborame FR@%%% H{ﬁ E%Bh Anntial7 4Cenventlon of Oil Technologists Association of India held at Regional Research
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Materials and Methods

The air dried seeds%bout 100 g each) were powdered
and extracted thorou ly with lig tpetroleum at room
temperature.  The solvént was removed from the clear
filtered extract |n arotary frlm evaporator under reduced
pressure to yield the oil” A portion of the oil in each
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column chromatogra hy the oxygenated acids usuaIIy
elute in aqueous acetorie fractions ﬁ35 43 and 53 pe
cent respectively) when mrxed and hydrogenated acrds
are being chromatographed.  Since no SUC ox%/genate
acids were detecte b}/ TLC, the eluates of thé above
fractions were characterised as lower saturated fatty

case was h droI sed by allowing It overnight at room aclds

temp erature wrt per cent “ethanolic.” potassium
hydroxrde solutign and the non-saponifiable matter
and mixeq! acids free from non-saponifiable matter were
recovered.

The mixed acids free from_non- saponrfrable matter
I). without any treatment; ( ||)nafterh ydxogenaticn ;
i) after oxi atrrfn13were each examined b reversed
dgs ge eadrﬂltron column chromatograpny as E;revrous

|

OIerc and Irnolerc acids |so|ated from the appropriate
c romatogra Ic ractrons when the mixed acids were
ern c omatographed, were characterised as 9:10
Iy stearic  (mp, 129-130°C) ;. 9:10:12;
tet abromostearrc (mp. " 113-414°C) "acids ~ respec-
tively5.

When thin layer chromatodrap of the mixed acrds
and the esters”of the samples of oils, examined in
this investigation was carrred out on Silica-gel G plates

using petroleum-ether-ether-foimic acid (70:30:1) as the

developing solvent system, it did not reveaI the presence
of any oxygenated acids. In reversed phase partition

Table 1. extraction data and ch istics of

content
§-8

o

Source of ol

Cassia renigera
Dolichos biflorus
Pavonia spinifex
Thespesia populnea
Thevetia neriifolia
Zizyphus oenoplia

i3 (rhe values reported by us for the seed o

mixed acids free

u%([)nrﬁ(gble ObéOdme w.g
85'

:

Results and Discussions

Of the six seed oils reported in this work, two belong

to the family Leguminosae (cassia_ renjgera an
Dolichos biflorus), WO t0 the family Malvacea

{Pavonra spinifex and Thespesia opulnea) and one each
0 the families Apocynaceae ()Thevetra neriifolia) and
Rhamnaceae (Zrzyphus oenoplia).

Palmitic, oleic and lingleic acids are the major
constituents of all the seed oils except the seed ol of
Cassia renigera, WhiCh IS very rich in linoleic acig.

per cent) and poor in oleic acid 152 per cent).

§ Of Thespesia,

populnea and Thevetia neriifolia agree closely with ?hose
reported earlier by Raikar et als and Qazi et a/ll,
except that we have been able to detect also; the presence
of myristic, arachidic and behenic gcids in these seed
oils. “ The presence of epoxy acid in the seed oil of
Thespesia populnea, aS Ieport rted by Ho kanS and
Chrsholm7D was not found in the samrfle of oil analysed
in this investigation. As expectedl6, the seed ‘fats
belon |n to the famrlr Malvaceae are

found to be rich
In pa mr Ic, oleic and inoleic acids.

from non-saponifiable matter

%e%riﬁcatidl (g%v

*These values are measured on mixed acid free from non-saponifiable metter and calculated from the composition cetermined in

this investigation.
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Tante 2. CHROMATOGRAPHY RESULTS ON PARARFIN COLUMNS (MOLE PER CENT)

Eluting solvent (per cent g acetone)
Treatrrent Load  Recovery [perent
my % 35 43 53 62 67 73 78 83
5sia renlg]era
aﬂ%d ation 12.2 100.0 2.4 176 745 2.2 2.3
nPnt 12.7 97.3 69.0  25.2 2.8 1.1 1.9
Oxi at|0n 75.7 1.4 201 4.6 1.2 1.5
hos b|ﬂorus
Hg r(r)gapa Inp 1.5 100.0 1.7 1.2 0.9 2.4 301 608 1.0 1.9
12.2 99.9 1.6 0.5 0.9 28.6 59.8 5.7 1.4 16
OXI ation 82.5 0.8 12 331 5.4 0.7 .
Pa pinifex’
Hg(f%apatlnp 17.4 99.3 04 312 67.0 0.9 0.5
15.1 98.8 41.6 47.6 1.9 0.2 0.4
OXI ation 60.2 . 29.1 3.2 0.8 0.9
Th ds 8 opuinea:
Natlon 12.4 97.4 1.5 33.7  61.7 1.4 1.7
reatment 12.7 100.0 45.9 483 3.0 11 1.6
atlon 86.2 05  32.9 4.2 6 2.7
Th a neriifolia.
1at|0n 11.2 100.0 1.8 24.2 688 3.3 1.9
ITETT[ 12.2 99.0 25.0  65.0 6.8 2.0 1.2
aI|0n 86.5 1.6  26.3 8.0 0.8 0.3
Zizy dps oenoi]ha
Zk& mﬂp 13,9 100.0 1.1 25.7  69.8 1.5 1.9
13.1 97.9 348  57.2 5.0 . 1.7
OXId[allon 75.6 08 283 3.9 jlﬁ 1.2
Tavre 3. COVMPONENT ACIDS (NU.EPE?CEI\lTN\D)V\HG‘lTPERCEl\ﬂ')
ACldS 8:0* 10:0 12:0 14:0 16:0 18:0 20:0 22:0 18:1 18:2
repjgera:
W% & 2.4 201 2.8 1.1 1.9 5.1 66.6
2.0  18.7 2.8 1.2 2.4 52 67.7
Dali )’loso/llorus
O{Xﬁ) 0 0 1.6 1.2 0.9 2.4 301 5.7 0.7 1.5 29.7 262
Yo 0.9 0.8 0.7 2.0  28.6 6.0 0.6 1.9 311 27.2
Payo inife
b@le %D 0.4 31.2 1.9 0.2 04  16.4 495
0.4  29.2 1.9 03 05 16.9 50.8
Th iSI opulnea'.
eO 0 1.5 337 3.0 1.2 1.6 14.6  44.4
/) 1.2 31.6 3.2 1.4 2.0 15.0 456
(i 33.8 3.2 13.6  49.4
Thevetia periifolia .
6@%% 1.8 26.3 6.8 2.0 1.2 38.7  23.2
/0 1.5 24.5 7.0 2.3 1.5 39.6 23.6
WE gpre 25.9 7.1 1.1 41.6 24.3
Ziz Wusooenoplia:
6&)90/) 11 257 5.0 1.3 1.7 337 315
0 0.9  23.9 5.1 1.5 2.1 32.2 34.3
fioures, Ingica WUW of carbon atoms and the number of double bonds in the acics.
Tk rEJ)[
UES[(:‘JU[ letalll.
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RESEARCH NOTES

A COLOUR REACTION FOR ASSESSING
RANCIDITY IN COCONUTS*

It was found that_coconut gives a pink colour with
hydrochloric acid. The mtensﬂy of this colour dle%f\ased
with the deveIoPment of rancidity as indicated by
carbonyls as also by organoleptic evaluation.

Daring the course of experiments aimed at deter-
mining etotallrﬁrds In coconut by different methods,
it was observed that a characteristic pink colour was
Rroduced when coconut reacted with concentrated
ydrochlonc acrd V\Ihrle the formation of such a
colour ma¥ not b eas ecia |t¥o coconuts, pre| |m|nar%
experiments |nd|cate that the intensity of the pin
colour was less w'th rancid samples o coconut
fherefore 1t might serve as an index of rancidity n
cconuts,  This communication summarizes the results
of experiments demonstrating .a correlation between
rancidity in coconut and the intensity of the colour
ormed With hydrochloric acid.

Mature coconuts were Rurchased from the local
market.  After removing the, shells, the nuts were
pared with stainless steeI knives, cut into smal| bits
and put through a Fryima mill. The fine shreds so
obtained were divided nto_two equal portions. QOne
Portion was, freze-dried in a Stokes freeze drier,
Another portion was autoclaved at 5 psi for 15 min and
then dehydrated in a through-flow drier at 60 °C, Each
batch onsrsted of 10 nuts 50 that the kernes from 5
were token for freeze d %an an equa uantity was
Use for dehy ration. a batch cons |tute one
san%o The moisture content of these samples was
350,60 per cent in the freeze dried and 0.8-0.9 per
centin the dehydrated sample.

For storage studies, three samples of freeze dried
ane_ three gles of dehydrated. coconuts were
equilibrated to 2 per cent moisture in a Gallenkamp
humicifying oven. ~ They were immegiately transferred
toscrew cap. bottles and Stored in an incubator at 37°C.
Atdesired time_ intervals, samples were withdrawn for
the determination of free fatty acid, peroxide value,
forKrers testland for carbonyls by Hennick’s procedure
as described &/ For measunn the
Intensity of pink colour wrth drochloric acid| 8
sam Iewas ixed with 10 ml 0f8.8 N hydrochloric acj
In stoppered test tubes. After occasidnal mixing, the

solution was filtered after 21- 28 min. The absorbance

Was, determined at exact;r_ min (after addition of
a5c2|(d) In a Bausch and TLomb spectrophotometer at
nm.

,the _FFA increased from an
initral value of about 0.14 to 0.75 per cent at the endl of
9 weeks or to 11 per cent at 12 weeks storage, At 5
weeks, the samples showed clear signs of rancidity as
indlicated or?anoleptrcally The intensity of colour
with_ hydrochloric acid, decreased rather sharply durin
the inftial stages of storage and then platéalied off
The point of inflexion of this curve was very close to the
storage periog at which the samples were found to be
organoleptically rancid.

With a view to having parameters other than FFA
for the Indication of rancidity, the peroxide valug,
Kreis value and the TBA value as also the carbonyls
were determined. - With the exception of the carbonyls,
the other indices of fat deterioration showed no change
as expected for coconut fat which has such a low degree
of unsaturatron The changes In carbonyls dunno
storage are shown in |g The concentration 0
satur ted carbon Is drop dmarkedly in the begin nrng,

becoming negligi eat weeks of storae nte
other han unsaturated carbonyls which were absent
to begin with started increasing at a point close to the

As is evident from Fro

fé ‘z& A //,AFFA- 0 VO
é‘j’ c-8 i: <A z’loFFA 480 g
}i o %ﬂ ,{'/%:\7& BLM
o F S Her coorn 4 40 &" ;
.:E 0-2
Weeks at 37 €
0—+&
Ap  EXPL: .. Erpt
ol ‘?‘a“z%?%net] e %%om 51 ?ie e i
mination on SaI'TP
ciality organoleptical yperceptr

Preliminary results were presented at the Annual Scientific Meetings of the Society of Biological Chemists (India), November 12,1973,
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N

-

4 8
Weeks at37C

0— 0 Saturated Carb s
A— A Unsaturated]' arbony

Fio 2. Changes in carbonyls on storage of freeze-dried coconut.

Micromoles carbony! /g fa
(= ()

Arrow mark indicates rancidity organoleptically per-

ceptible.

time of storage when the samples could be pronounced
rancid. . Though Rasper3found that very low degrees
of rancidity inf cocgnut butter could he  detecte

the determination of methyl ketones, there is no repo
reg|rd|n? the changes in the satyrated and unsaturated
carbon?/sdurmg estorage of coconut. This point
15 0f refevance bécause of thé coincidence of appearance
of unsaturated carbonyls with the onset of rancidity.

At 10 weeks of storage, samples were plated for
microbial countsd  Therg was no significant change in
the microbial population thereby ruling out " the
possibility of rancidity due to microbial action. This is
In agreement with the observation of Rasper and
Rasperovab who concluged that microbial rancidi
occurred when desiccated coconut was stored at 20°
at a moisture level higher than 2 per cent, While the
data presented here are only for freeze dried coconut,
5||m|lar results were obtained for dehydrated coconut
also.

The chemical methods that are in vogue for evaluation
of rancidity are involved and time co summ%. “Onthe
other hand, because of its relation to rancidity in
coconuts, the colour reaction with h)(drochl_onc acid
offers an easier and more convenient alternative to the
methods now available. The mechanism of this colour
reaction, why the intensity of the pink colour with
hydrochloric” acid decreases on the development of
rancidity and how far this colour test would"be appli-

5]
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cable toother.mdaterials susceptible to become rancid
are being studied.

The authors are thankful to Mr B. S. Ramachandra
for help In the preparation of the coconut samples and
to Mr J. V. Prabhakar for valuable suggestions.

Central Food Technological
Research Institute

Mysore
22 July 1974

M. N. Krishna Murthy
N. Chandrasekhara
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EFFECT OF FRESH EGG YOLK AND LECITHIN
FROM EGG ON THE WHIPPING ABILITY
OF ICE CREAM MIX

A study on the effect of fresh egg yolk and lecithin from
egq on'the whipping ability of ice"cream mix showed that
the mix having thé fresh’ eqg Yolk whipped much more
as compared t0 one containing the lecithin from egg.

The function of an emulci _mP agent in the manu-
facture of ice cream lies mainly In improving the
whipping quality of the mix, the production of a smooth
texture, giving a dry stiff product at the time it is drawn
from the freezer and a more exact_control du_nng the
various manufacturing rProce_s_ses. The beneficial Effect
of egg solids on whipping ability has been demonstrated
by DePew and DyerL SommerZ Martin and Caulfield3
Ueller and Buttond and Petteeb

Bassett6 showed that when eggs were used in
sufficiently large amounts they™ did exert some
emulsifyirig effect on the ice creanyand the onl%eﬁectwe
art of the qu olk was lecithin while Sommer and
Horrall7 conclided that egq lecithin alone did not
improve the whipping propéfty of the ice cream mix.
These controversial observations induced the authors
to conduct the present study to observe the effect of
fresh eg Yolk_ and lecithin from egg on the whipping
ability 0t the ice cream mix.
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The following base formulae were prepared and
processed in thé series of mixes prepared:

Constituents Mix-1 Mix-2 Mix-3
Fat % 7.0 10.0 14.0
Serum solrds % 12.0 115 10.0
Sugar % 15.0 15.0 15.0

In additjon to these | 6gredrents each sample of mix
also contained ert er 0.6 per cent fresh edg yolk or
04 per cente ecrthrn The quantrtY ecrthrn n
ercent res e% k corresponded o 0.04 per cent
ecrt |n ence rcente lecithin was taken,
e e% lecithin, used was rom Germany Cantrol
mixes (having nerther fresh e %yolk nor % ecrthrna
Wwere also prepared. Ice credm mixes were prepare
from fresh cow milk obtained from our Instifute.” The
cream was obtained hy separating cow_ milk by De-
Laval tri-process machine. The spra¥ dried_skint milk
was optained from the Institute. To, avoid
difficulties in mixing _ pre-calculated quantities of
dry mgredrents e, milk powder and sugar were
mixed n.a lof Simifarly " the ~liquid mgredrents
namely, milk. cream and frésh egg yolk or ey fecithin
were mixed separately in a container, The mrxture
was incorporated within the liquid ingredient mrxture
radually with constant strrrrn% and_heating to the
omogenization temperature of §5.5°C.  Aftr proper
mixing it was filtered through muslin cloth and homogen
|zed N two stages frrst at'a pressure of 2500 psip a
t en at 5 3nsrr% The mixes were then pasteurrzed
C or 30 min, and subsequently coled to 20°C
by first dipping the cans contarnrng mix In tap water
and then immiersing the cans in Chilled water, Al
the mixes were prepared in the same manner. Three
trials were conducted with each sample.

Schlagsahne-Prufgerat . (Dr Mohr’s) whrpper Was
used to determrne t ewhr p|n g ability of the Ice cream
mixes, The mrx samlp es were kept in the refrigerator
for “about 1 . The whipping cupwsalso
chilled easured quantities of mrxes \iere transferred
|nto th cu[p and the blades were fixed; hpperw

allowed 10 run for min. The volime 0
thewhrpped mix in the cup was measured and the
Increase 1N volume of mix after whipping due to
Incorporation of air was observed.

Itis seen from the Table 1that the average ner cent
values orw |p|orn ability obtained n case of Mix-L
for fresh e% EY ande lecithin were40and
26 respec |veg |m|ar|y te average whrpprn%
values |n case of Mix-2 for FEY ande lecithin wer
0. and 3.2 per cent respectively an the average
whipping valugs for FEY and egg lecithin in Mix-3 were

| 10t
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Table 1. Whipping ability of mixes

Mix-1 Mix-2 Mix-3
Fresh egg yolk (0.6%)
| 35 ggsy Uy
2 45 6.8
3 40 52 6.4
Mean 4.0 5.6 6.5
Egg lecithin (0.04%)
1 3.0 3.6 3.8
2 2.6 2.8 4.2
3 2.2 32 4.0
Mean 2.6 3.2 4.0
Control
1 25 33 3.9
) 2.8 3.3 4.4
3 2.6 3.3 3.8
Mean 2.6 3.3 4.0
6.5 and4.0. Itis clear fromthe above results that in

all the three mixes the one containing fresh egg yolk
whipped_much more as compared to' one havrnq eqq
lecithin. The average whipping valugs for the control mix
samples and the mix samples Containing e ﬂ lecithin are
almost same, confirming that lecithinalone did not
improve the whipping ability of the ice cream mix.

The results obtained are in agreement with the
earlier findings of Sommer and Horall7. who observed
that the eg Iecrthrn alone did ot |mﬁrove the
wherrn g adility of the ice cream mix. This Is due

e disruption of lecithin protein combination hy
ether alcohal which is esse, tial for increasing the
whipping ability of the mix. However, the rasults
do. ot “agree with the Bassett’s6 observation that
lecithin is "the only, effective part of egg yolk to
Increase the whipping property of mix,

Natlonal Dall'y Gyanendra Kumar
ReSGaI'Ch |nStItUte M R Srinivasan
Kamal, Haryana

24 October 1973
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SUPPLEMENTATION OF BERSEEM LEAF PROTEIN TO WHEAT FLOUR DIET

effect of supplementation of leaf

PROTEIN EXTRACTED from BERSEEM
(TRIFOLIUM ALEXANDRINEM) to wheat
FLOUR DIET

Supplementation of wheat flour with 3 ﬁer cent leaf pro-
tein extracted from berseem improved the protein quality
compared to whole wheat flour |nd|t_:at|n(};1 the possibility
81(‘) grllé?gttéon of leaf protein to fortify the nutritionally

Leaf proteins, are considered to be nutritionall
superior o grain proteins on account of their hig
lysine ang tryptophan contentsl2 Therefore, these
can provide ‘an excellent source to fortify the poor
(wahtly diets. Various workers34 have “established
that feaf E)rotelns could be beneficially used as a
supplement to cereal diets. In the presént investiga-
tion the effect of supplementation of wheat flour with
berseem |eaf protein concentrate, rich In essential
amino acids2 was studied by feeding to rats.

. Protein from_fresh gi_reen leaves of herseem was
isolated as gescribed earfiers  The leaves were crushed
In a domestic meat mincer and the juice was squeezed
out through a thick cotton cloth. ~ After coag_ulaﬂon
and filtrafion, the wet cake was dried In an air oven
at 60°C and ground to a fine powdery form. . \Wheat
flour and berseem leaf protein concentrate (LPC) were
found to contain 12.12 and 56.88 per cent of crude
protein, and 340 and 8.40 per cent of ether extract
respectively. Albino rats, about four weeks old, were
individually weighed and * randomly divided into three
groups of Six edch and maintained on diets at_ 10 per
Cent protein level with acequate amounts of vitaming
and_minerals. Diet D5 a control diet, containe
casein whereas diet D 2 contained, 3 per cent berseem
leaf protein and 7 per cent protein from wheat flour
and diet D 3had wheat flour ‘only.  The diets were fed

Table 1. body weight gain, food intake, per and w

OF rats fed on various

_ Wt gain  Food
Diet** intake ~ PER

© ©
4650 19400 237
Cortol (D) r38 1067 +077
LPC+ wheat flour (D2 ) 1610 12800  1.26
Wheat flour (0> +09%% Il%'gg +88§
et flor +047  +480 +006

*Mean + S.E. of mean. ** As given in the text.

d §

eights of liver
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ad libitum for a period of four weeks. Gain in body
weight and food intake of individual rats were recorded
weekly. At the end of the experiment, the animals
were “anestnetized with solvent ether. Blood and
different organs were removed and analysed for total
nitrogen, fat6 and g(ljycogen7 contents. “Haemoglobin
content was estimatéar by acid hematin method8

The mean gain in body weight of experimental rats in
various groups, quantity of fopd consumed and protein
efficiency ratio (PER) are qlven in Table 1 The
%rowth rate in the LPC supplemented group (D2) was

etter as compared with the wheat flour diet (D3,
PER value 0f D 3 rou? was lower than that of control
D 3 but was significantly improved from 0.82 to 126
_t|>_}/1 the addition of 3 per cent berseem leaf protein,

e improvement in the PER value of the, Tortified
wheat flour diet might be partially due to improved
Elrotem quality. with abalanced amino acids make up,

owever, the “improvement In the nutritive valye of
LPC supplemented wheat flour was comparatively
"ess than the reported valuesd

The weights of total liver, spleen and n%ht gastro-
cnemius muscle of the animals fed on D2 and D3
diets were apIpremabll_)( smaller as compared ~with
control Dx group. However, when the weights of
these organs “were expressed in terms of 100 gram
boay we|%ht, the difference was not 3|g|n|t|cant. The
data on Total nitrogen, %Ifycogen and Tipids of liver
and haemoglobin coritent of blood are given in Table 2
The nitrogen content of liver was 0bserved to be
comparatively less in D 2and D3 diets than the control
Dj diet. However, the nitrogen content of liver in D 2
roup was higher than that 0 DB%rou . The Perusal
f the data indicates that the supplementation of wheat
flour diet with berseem leaf protein has considerably
increased the nitrogen whereas ljver lipids are requced
when expressed on er gram basis.  The increase in the

, spleen and right gastrocnemius muscle*

diets

Right gastrocnemius

Liver wt Spleen wt muscle wt
oot Qg e g o re Bog
BW BW BW
3.74 3.93 0.25 0.27 0.46 0.49
+0.18 +0.16 t9.02  10.03 +0.03  to.02
2.11 4.13 0.14 0.27 0.27 0.48
+o0.12  +0.97 to.01  10.03 to.01 0.0l
190 435 027  0.63 017 039
+005 to12 to01  +0.04 to.02  10.04

BW = Body weight.
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Table 2. liver total nitrogen, glycogen, lipid contents and nitrogen of spleen,
AND HABVOGCRIN CONTENT OF RATS FED ON VARIOS DIETS

Journal of food science and technology vol. 11 september-october 1974

right gastrocnemius muscle

. . L gasFte[toc- Haemo-
e o TR i R IR PN

wt wt wt wt " mg/total
ol 0 CERE i s W L
G . QTR R RN O
weter) S e B8OE B8 b a8

*Mean + S.E. of mean.

nitrogen content of muscle and liver, and haemoglobin
contént of blood indicates an improvement in the
nutritive value of wheat flour with leaf protein supPIe-
mentation. It may, therefore, be concluded that leaf
Protem concentratés could be used as a su‘p_p_lement to
he nutritionally poor cereal diets with heneficial effects.

B. L.Kawatra
. Garcha
. O Wagle

Department of Chemistryand Biochemistry
Pur(lfﬁ_b Agricultural University

Luahiana

9 April 1974
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EFFECTS OF COMPLEX NUTRIENTS, VITAMINS
AND  AMINO ACIDS ON THREONINE
PRODUCTION BY MICROCOCCUS
GLUTAMICUS

Different nutrients like com steep liquor, yeast extract
malt extract, rice bran extract, wheat bran extract lowered

the production of threoning by M. glutamicus C, where as
tomato extract, padd% soak " liquar, beef extract and
soybean meal were without effect. Of the different amino acids
tested only L-lysine increased the production of threonine.

Complex nutrients, vitamins and amino acids are
required for the production of many amino acids. One
or more complex nutrients are required for the produc-
tion of glutamic acidl, valine2and lysine3 Vitamins
like biotin and thijamine are required for the production
of glutamic acid4’> and  valine6 =~ Udaka and
Kinoshita7 _reported that the addition of certain
or?amc nuitrients in appropriate concentrations favours
valine production and helps in the stahilization of the
fermentation.  But data available on the effect of
complex. nutrients, vifamins and aming acids on the

roduction of threonine are limited.  Hung8 reported
hat the production of L-thregnine by auxotrophic
mutants of E. coli was increased with the adaition of
corn steep liquor. The effects of single vitamins and
amino aclds and combinations were studied on growth
and threonine accumulation by a variant of B. subtilis8

In our previous paper we reported the effect of carbon
and nitrogen sources. on the production of threonine by
MicrococCus glutamicus10. ‘In the present work, a
study has beer made to assess the individual role played
by complex nutrients, vitamins and amino acids on the
growth of M. glutamicus and threonine production.

n the course of mutation studies with ethyl methane
sulphonate and gamma rays (60 Co) of a glutamic_acid
gl)roducmg strain of . Micrococcus” glutamicus ATCC

3032, thie amino acid threonine Was found to. be
P:r_oduced by a b|ot|n-d_er|c])endent mutant M. glutamicus

. This mutant strain M. glutamicus Cx was used
thr_oughout the study. The stock culture was
maintained on a solid medium consisting  of glucose,
|; urea, 0.2; KHP04, 01: MqS047HD, ™ 0.25;
FeS04.7HA)', 0.002 per cent; biotin; 1 Myiml; and agar



THREONINE PRODUCTION BY M. GIUtCmiiCUS

3 per cent at pH 7.2 and was subcultured at 27°C at
monthly intervals,

The effect of complex nutrrents on threonine produc»
tion was studiied |n the s}ynt etic medrum consrstrrlr?mo
8Iucose b, urea 0 H%D

025; FeSO47H20 00005 ZnSO47 0.0t

r cent; |ot|n 10 Mg per mlat pH 70. To the

ynthetic medium was added a complex nutiient ( east
extract beef extract, soybean_meal, malt extrac

1 per cent concentration. The nutrients like orn
steep liquor, paddy soak liquor, rice bran extract,
wheat bran extract, tomato extract were each adoed to
the medium In such amount as to make 0.1 per cent
solid (WIV), ~ Vitamins  like  riboflavin,  inosifol,
thiamine,. nicotinic acid, pyridoxal hydrachlorid, folic
acid, choline, p-amino henzoic acid and vitamin B §
were each tested In concentrations of 0.2, 0.5, 10 and

rml or their effect on aming acid productron.

For stuge Ing the effect of aming acids on threonine
roductron |nd|vrdual amino acid was added to_the
ynthetic medium at a level of 05 mg per ml. The
medium was dispensed in 30 ml in 100" ml ErIenmeyer
flasks and was ingculated with 1 ml of cell suspension
containing 109cells. For the preparation of inoculum,
the culture was Prown in 30 ml of synthetic medium
consrstrnﬂ_lo é;ucose 1 urea, 027 KHP04 0.1

MgS0 rcent; and biotin, 0.5 Mg per ml,
atpH 7.0 in 100 ml flasks for 24 hr at 27°C on’a rotary
shaker. (240 rpm). . After harvest, the cells were washed
34 times with sterile water and_ then suspended in
30 ml of water.  The fermentation flasks were incubated
at27°C on arotary shaker at 240 rpm for 3 days.

After fermentation, the concentration of threonine
in the. broth was determined by the paper chromato-
graphic method of assay, usrng a solvent system
N-butanol-acetic  acid-water (2:1: and “Klett
Summersonphotoelectric coIorrmeter with a green
filter ?540 mM) 12 for the measurement of colour. ™ The
Identification and concentration of threonine was also
checked Db gerrodate assay13'14.  Cellular growth
was determined by measuririg dry weight of thé ells
After centrifugation, the cellS were washed 2-3  times
with distilled Water and dried at 70°+5°C for 24 hr,

It was observed that complex nutrients like corn
steep liquor, yeast extract, malt extract, rice bran
extract and wheat bran extract lowered the production
of threonine and stimulated the cellular growth of
M. glutamicus Cv  Tomato extract had ng effect on
the productron of threonine but increased the cellular
growth, addy soak liquor, beef extract and = soybean
meal were without any effect on qrowth but lowere
amino acid synthesis.” The complex nutrients used

b %e@g %fmiood Technology &
d i Aotz
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Table 1. effect of differen
GROWTH OF M. glutamicus c! an

ids on the
d threonine

t amino ac

monochlorice

onrne
e
- cacid
- anine

- cadl
[-C\ktine
-Histidine
[-O\steine
-Prolipe

. T

were either sources of amino acids or of vitamins and
amino acids.

\/itamins tested VIZ, rrboflavrn Inositol, nicotinic
acid, foli |c acid, ﬁ‘amrno benzoic acid, vitamin B12 had
no srgnr ficant effect on the synthesrs of threonrne by

GglutamrcusClathough olf cacrd p-amino benzoic
acr vitamin BT increased the cellular  growth,

Biotin, was required both for the ~production of
threonine and the cellular growth,

The effect of biotin on threonine bigsynthesis may be
due to the |m80rtant role played by thé vitamin in'the
fixation of C 02, resulting in the farmation of asRartrc
acid, an intermediate In trireonine biosynthetic pathway

Data given in Table 1 show that out of different
amino acids tested only L-lysine increased the production
of threonjne, while “amino acids like L-methionine,
DL-phen IaIanrne L-aspartic_  acid,  DL-valine,
L-arginire, L-histidine, L-prolire, L-tyrosine . and
DL -threonine lowered the yield of the amino acid to
different extents.

We thank Prof. A. N, Bose, Vice-Chancellor, for his
kind advice andl interest in this work and the University
Grants Commrssron for a Research Fellowship to one
of the authors (A

e

4 February 1974
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BOOK REVIEWS

Industrial ~ Uses of Cereals, American Association
of Cereal Chemists, St. Paul, Minnesota, 1973,
pp. XXIl+483.

|

This massive volume.is a record of a Sympasium on
the same subject held in St, Louis, Missouri on 4-8
November 1973 in conjunction with the 58th Annual
Meeting of the American Association of Cereal Chemists.
Interes |r(llgl, the material was neither edited nor
proofread but directly reproduced from the typescripts
as presented by the Contributors, Y. Pomeranz acted
as the Chairman of the Symposium.

. The objectives of the Symposium were to provide the

first comprehensive survey on industrial F]non-food)
uses. of all cereals. Traditionally cereals have heen
considered only as food and feed grains—unlike cotton,
flax, castor, jute, beetand many Other cultivated crops
which were” developed primarily for industrial use.
However, man¥ recent gevelopments have caused a
rethinking in this matter. Already starches, cereal
flours and proteins have found “diverse industrial
agphcanpns. Starch is ofcourse a major indusgrial
commodity. Various Physmal and chemical modifica-
tions of these materials are adding to their potential
industrial . uses. Never challenges and economic
considerations are also opening up newer possibilities
of other uses.

However, it is probab!}/ other consideratiqns of more
far-reachln? |mEort, and of more recent origin, which
are primarily at the root of such rethinking on industrial
uses. of agricultural commodlities Incltding cereals.
As is alreddy evident from the contributions In this
volume, the hewer awareness about the fast depletion
of non-renewable energy sources and other raw materials
and the hazards of gy_ollutlon_ arising from industrial
applications are causing serious réthinking in the
industrialised countries ~ for a different context of
Industrialisation. - Agricultural commogities, including
cereals, fit in well in this context. Cereals can bg

paper additives which are completely retained in the
sheetand thus do notpoflute [he effluent water or which
%lve good wet strength to paper but at the srme time
reak_down easily on repulping thus enabling the
r_eca/clm of waste paper. " It'is Feally such considera-
tions wilich are directing attention to” more widespread
Industrial use of cereal trops and their by-products.

While such discussions, of industrial use of cereals
ma aé)é)ear a little paradoxical at the moment for the
underdeveloped countries, traditionally ~desperately
short of food including cereals, the principles and ideas
are no_ doubt of general applicability, particularly the
newer ideas of a rational basis for industrialisation.

The papers presented in the Sympasium provide an
overview of the current status of the industrial utiliza-
tion of cereal crops, the grains as well as the residue
components, discussing, the current as well as potential
applications,. The funtamental composition, Structure
and properties of cereals and their components as
related to such uses are also discussed in much detail.

The proceedings are diviged.into 4 parts. In Part |
are two Eapers "~ 0ne reviewing the” economic  con-
siderations, in Industrial ytilization of cereals, and the
other the physical properties,ofcereals and their products
as related to their potential industrial use.  Incidentall
the first paper, on a subject of much potential interest,
If probal I%/ the weakest In the volume containing some
routine stereotypes but little intrinsic information.
The second paper however deals its subject with
thorough comprehensiveness.

Part Il contains 4 papers dealing with the structure
and composition of the major cereal comﬁon_ents—wz.
yroteins, starch, non-starch _ polysaccharides, _and
Ipids—as related to their potential industrial use, These
papers provide wealth of basic data concerning the
subjects.and a solid background on which the sulbse-
quelnt discussions as well"as the potential uses can be

uilt.

roduced in very large quantities and in wide geo- built

raphical areas. “Ceréal crops convert and store SOlar-
energy and can provide a source of renewable industrial
energgf as Well as renewable raw material for other
purposes. Furtner, the concern for  environmental
pollution has given impetus to more efficient disposal
of agricultural' wastes, 1.e., other than by open burning.
The same concern necessitates, for example, newer

Part 111 also contains 4 IJ@a ers which discuss some
eneral industrial uses covering all cereals, viz., produc-
lon of furfural, certain specific uses of cereal Protems,

and the use of cereal grains as a source of  Indus-

trial energy. The last paper Is of considerable interes
where thé potential production of energy from cereal
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and cereal products either directly or via their fermenta
tion to produce ethyl alcohol and/or fuel (I;ases are
discussed.  The paper (by Dtvight L Miller) ends
with the following prophetic lines:

“The development of industrial energy sources
has been as follows: First, after wood, Wind and
waterwheels, it was coal. Gas came next, then oil
then hydroelectric power, and a half century elapsed
before” another new spurce of energy was discovered
—nuclear fission, If hlstor¥ continues, to repeat
itself, another new source of energy will begin to
become important yet this century. Agricllture
could possibly havé an essential function in the
future U.S. industrial energy supply.”

Part IV contains as many as 11 papers dealing in
much detail with specific commoglities, their structures
composttions and properties, and current and potential
Uses.  These include ‘corn cobs, corn starch, corn
proteins, dry-milled corn products, sorghum grain,
Wwheat starch"and gluten, wheat byproducts; total utliza-
tion_of wheat, barley, oats and rice hull. "From an
Indian standpoint, rice stands out as the cereal least
discussed, but this is probably a reflection of the paucity
of literature on the Industrial use of rice and rice bP/-
products, no doubt because over 90 per cent of world
rice Is grown and consumed in the" poverty-stricken
south, gast and south-east Asia.

The volume ends with an annotated bibliography of
selected publications of the last 25 years {1947-72)
on the industrial utilization of cereals, other than starches
prepared by Chairmar _ be well
%pPreuate , this bi I|ogr_z;11ph will be of tremendous
elp to research workers in tne field,

All inall, this massive volume will be of great help
to all concerned with cereal researches and cerea
industries. It is a new-Jook symposium which not
only collects to?ether existing information on the funda-
mental properties as well as current industrial uses of
cereals, but also projects itself into the future bg.anal 5
mo%t qt%asm roperties and trends and visualising the
passible futur
1l

USeS,

Another very interesting feature of the volume, one
which struck the present Feviewer greatly, IS the gr_eat
changes It portends about the philo o?hy and practices
8m§g§tnahsatlon inthe highly industrialised countries

The theme not always articulate rxe
runs through almost the entire volume

Chairman Y. Pomeranz. As can

t present, that
IS the concern
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other raw materjals and pollutjon of the environment
through current industrial practices and in that light
to vv_elgh future trends ang search newer alternatives,
An interesting point made was about the efficiency
of modern agriculture, While we in the poor countries
have been <0 long suitably overawed by the supposed
great efficiency of modern agriculture, for the first time
eoBIe are_hecoming aware, as mentioned In passing
D. S. Miller in his Pa er on cereal grains as a Source
of Industrial energy, that modern agriculture, i r frem
being a means for trappm% eneroy, possmI%/ USes up
morg energy in the form of Tossil fliels than the energy
equivalent™of the cereal- grains produced. A féw
years ago when prodigeous Waste and . giganthm were
till in arrogant fashion, such discussion” would have
invited condescending laughter. But what is more
significant, whereas discussion on exhaustion of energy
SOUrces Ipollut|on, ecological chantge, efc., has petn
raised for' a few years,now, so long ithas been confined
only to_the social scientists and what _rmght be called
the”social scientists among natural scientists. Bit a
measure of the speed with which these ideas are pene-
trating the societies in their entirety is the fact that
such.ideas are now affecting even thé “hard * scientists
and infact are explicitly discussed even in such formal
Symposia as the present one and in which they actually
form the background on which the discussions rre
projected. Cledrly a revolutionary change in the sccial
economic and, industrial organizations Tn the affluent
countries are in the_offmq i the near future, of which
the present volume is a clear straw in the wind.

K. R. Bhattacharya

| Food Chemistry, by L. W. Aurand and A. F. Woods,

The AVI Publishing Company, Inc., US.A., 1973
pp VI+363, Price%gm Pary

A book on *Food Chemistry* has appeared after
a considerably Iong time. “The intent of the aythors
of this book Was t0' present various principles cf Bio-
chem|_stryt09ether with such other factsthat were deemed
most important to an effective_grasp of the subject of

Food C em|str)(”. Even a qui¢ readin% of the” hook
shows that at least in seme chapters, the pnnugles
the main theme

of Blochemistry have overshadowed
oft:aE)ook.I Y A o "

The first three chapters give a physical chemistry
background and deal with writer, solutions and colloids,
\Whil£ the special properties of weater and the nature of

for the exhaustion of non-renewable energy sourcesand  the hydrogen bond and its significance have been pre-



BOOK REVIEWS

sented ade% ater, no mention has heen made of “ bound
water different ways of expressing concen
trations have been covered, orie of the most common 3/
used, units i Food Analysis—ppm is not include
ThermportantporntthatpHvaIvescannotbe average
which |s rarer mentioned n other texts, has Peen
Eornte out and explained well, The term mrceIIe

hould_ have been explained. Good examples have
been given for coagulation and syneresis.

The next three cha ters deal with the bulk constitienls |
carbohydrates ipids roteins, In eneral, cover-
ageo material |nt esec apters |sa e%uate Tables 3

4 and42 figure 4.5 are of partr ular relevance
to Foo Chemrst echnol 08 The section on Rela-
tionship between structure ancswestness is apt and well

wntten However the statement ° Molecules possessing
an asymmetric carbon atom exist in two mirror |ma%es
Is misleading. A serious lapse under carbohydrates is
the ahsence 0f any reference to non-enzymatic” browing
partrcularly becatse of its relevance to clour and flavour
of foods. “The section on I|B|d metabohsm IS more
extensive than is desirable in a bogk on Food Chemistry.
An attempt has been made at  different way of defrnrng
proteins. - Under the section on denatura lon, a goo
example of its relevance to the dairy industry—Cchieese
making—s mentioned.  Whereas sg much of the text
is. devoted to discussing DNA, RNA and protein
b|osYnthes|s there js no mention of any food protein
say ke gluten, and its relation to the functional pro-
perties.

‘Enzymes”is a very good section providing sufficient ook,

hack-ground as well & tonsiderable amount of informa-
tion rélevant to Food Chemistry.. Table 7.3 and textual
matter on pages 195-206 are particularly worth mention-
Ing In th|s regard It IS a pity that in such an other-
Wrse ood chapter, there is an erroneous statement;
g se oxrdases which catalyse the breakdown of
/3-D-glucose to gluconic acid” (p 2C0).

The chapter on vitamins is a good example for the
enera comment that ro er halance Is Jacking between
|oc hemistry and Foo hemistry, resulting in an over-
whelming abundance of biochemical detalls. Thrs 13
clearly séenin: ([R a). the detailed presentation on page 209
of the role of thiamine in carbohydrate. metabolism
gbd the_ stereospecificity of the feqluction of NA

n2i,(c E the pathway of conversion of tryptophan
{0 niacin, p 218 and (dJ thé biosynthesis of FH4onp 228
and Its.role descnbe on.p 229. Whereas so muc
emphasis IS laid on biosynthetic pathways, even
adequate structural representation of ascorbic acid,
dehydroascorhic acid and diketogulonic aciql 1s absent.
There are factual errors in addition. The vitrmin

6]
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(B12) contains a porphyrin nucleus (p. 230); 3 keto-L-
ulonolactone is not the precursor Of L- ascorbrc acld

shown on p 234, fig8.6. The vitamin A potency
of /3-carotene is, 1.6 and not 1 as stated: “ but this
d, symmetrical molecule 15 only one-half as active as
vitamin A" (p 236

While the presentation on minerals is unique because
of the inclusion of an account of atomi¢ absorption
spectroscopy and flame photometry, it Is %nevously
ackrnq in describing the roIe of mingrals in the texture
and colour of foods. Photosynthesis and Fermentation

Glycolysis are brief but could have been further
abrrdged without any loss to the textual value.

The a%)roprrateness of a chapter on Respiration
in a Foga Chemistry book would be to point out the
manner Inwhich m tofthe organrc acrds of |mportance
In foods are pro uced This is totally obscured by
such a detailed resentatron of the é)lyruvate dem/dro
genase complex, oc-ketoglutaric d ey ogenase C0

gtc. This is to be contrasted with the very little mfor
matjon given regarding the role of organic acids in food
qualify.” Yet ™ information on pages 205-308 is a
redeeming feature.

The ast three chapters in the book “Food and
Energ J ‘Food G cosrdes and FIavourrng Com-
ounds " are good exa ges of a judicious blend of
lochemistry and Food Chemistry.

A chapter on carotenoids is consprcuously absent in the
Carotenes are so . important as”food colours
and the technology of makrng water soluble *beadlet’
carotenoids i Very well developed. Yet ‘the big-
synthesis and function of the carotenoids is st|II
under investigation " is almost all that the authors
have said about the carotenoids.

The textis not terser written in severaI places. Some
examples are: Glycogen Is one of the most important
bigchemical substance 832) the occurrence of vrtamrn
B6 Is s wide-spread (p.220); metal ion- |?an inter-
actions and. therr roIe in_Biochemical Nutrition (title
on p 249); in the metabolic enzyme xanthine dehydro-
enase (p'267); the reaction takes place in the soluble
ortion of the extramitochondrial cytoplasm of cells.

Biblio vgirath IS adequate and the get up s is usugl
with ublications, 1s good. In spite of the defi-
ciencies mentrone d above,_the book will be a good

h and useful addjtion to any Food and/or Home Science

Department Library or any Food Research Institute
Library.

N. Chandrasekhara
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Establishi@ a Manufacturing Plant in Europe: Noyes
Data_Corporation. Mill"Road at Grand Averie,
New Jersey 0765, U.S.A., 1974 pp 373, Price: $28!

The aim of the book is to provide factual information
regarding the_investment climate in the twenty-two
countries of Europe. The countries covered aré not
only those with backward economies which are t mg
to. catch up with the rest, but also the h|gh|¥<|ndust_r|a Ise
countries like Germany, France and UK., which are
trying to develop their backward re?mns and have
comprehensive system of incentives finked to their

regional development plans.  These nationa lauthorities ; . .
Jone o oft e reci ' h gleronc heart disease, diabetes mellitus and osteoporosis

?ret mg to level off the regional discrepancies throug
Iscal incentrves, mvestment%rants, low-priced industrial
sites, employment premiums, etc. The new nations
like Malta, Yugoslavia and Cyprus are giving various
incentives_for industrial development to “any‘one who

wants to invest in these countries.

The hook ?n_/es valuable information regarding the
recent industrial development, forms Of hbusiness
organizations, taxation and tax concessions, cost
factors, like land, labour, etc., infrastructure like power,

communications, repatriation of capital and remittances

of Rr_oﬁts to, foreign countries and agencies, concerned
with industrial ?rovvth, banks and financial institutions
for each of the twenty-two countries.

The book maK not be of any interest to the Indian
entrepreneurs who may be corisidered as minors com-

ared with their counterparts in America or Europe.

he methods and systems of incentives for industria
growth, adopted by the European governments with
capitalist economies where free play of private comRetl-
tion IS the order of the day, may not be suitableto those
nations of thé third world who are t mg
to evolve & new strateqy for soIvm? their socig-economi
problems. The hook may be of much value to, the
American investors in Elropean markets and it i
mainly intended for them only.

A. Narasimha Rao

develo mg

Food and the Consumer, by Amihud Kramer, The AVI
Publishing . Co., Inc., \ e§t Port, Connecticut, 1973
pp 256, Price domestic $6.50 ‘and foreign "$7.50.

According to the author the main purpose of his
modest effort js to, sort out food facts from food fancies
In the field of food science and nutrmfon and provide
goﬁgﬂnnr]garlry of educational material for the general

| dehydration to
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First chapter ﬁwes, the ge_neral outline of historical
aspects of growth of population and foods and related
E_roblems in developed and developing countries emIpha-
ising the concepts of labour reduction, efficient trans-
Portanon and newer pa_ckagm% developments for the
ormer and waste reduction ‘and efficient management
of water, sea foods, vegetable proteins and foods based
on micro-organisms for the latter fo obtain the over
all objective of human survival and meeting the global
food Tequirements for the coming century. Chapter
two discusses the nutritional requirements of Americans
and conclydes that major malnutrition and health
roblems like anemia, obesity, defective teeth, atheros-

are amenable to dietary treatment combined with
appropriate exercises. Chapter three discribes various
aspects of quality control of foods from the sta?e of raw
material production to the final consumption of process-
ed item. ~ In Chapter four, consumer. protection aspects
bysuitable nutritional [abelling, ensuring correct quantity,
rained weight, identity, wholesomenéss and_ freedom
from toxicants enforced thr_ough Federal Food and
Drug Law and standards laid down by Industry and
Agricultural Marketing Service are discussed. Chapter
ive deals with food. Codes and habits and possible
reasons for their origin and evolution through the ages.
In Chapter six principles of food preservation based"on
control of microbial action, enzymatic degradaﬂon and
chemical and physical chan?es are discussed along with
development of technigues fike canning, pasteurization
|_on|sz radiations, ref_ngeraﬁon, freezing,,
ow moisture and intermediate moisture
foods, chemical inhibitors, fermentation, gas exchan%e
by controlled atmosphere storage and. control of . no
enzymatic browning food poiSoning and food infec-
tioris. Chapter seven describes the Convenience, foods
like bread and wine, processed juices and drinks, cereal
snacks and starches, instant coffee and tea, processed
fruits and vegetables, eqg, milk, meat and their products
prepared specialities, imitation foods and nutritionally
complete _foods. _Chaptgr eight. deals with  various
fi

Use 0

|
aspects of packaging and marketing and describes tin,
glass, paper, flexible films and préssurized containers
nd disposal problems. In Chapter nine, problems
like minimising wastes, manufacture and preservation
of by-products, conservation of food by minimising
animials that compete vith manand short-cuttmg nature’s
cycle and disposing of residual wastes are dgalt with.
In the last chfﬁ)ter, predictions of foods of the future,
are made based on existing knowledge and past trends
Science fiction predicted fopd pill is ruled out, though
more and more of future foods will be concentrated,
weigh less and occupy less space than today. Reduction
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of form, transportation and packaging.costs, automa-
tion of processing and ware housing, efficient marketmg
and distribution”of food, utilization of fish and wil

life, efficient control of insects, diseases and other pests,
efficient water mana(t;ement, farming the seas and evoly-
ing overall ?Iobal strateqy to conserve foods are likely
to"solve the Tood probler to the satisfaction of futurg

generations.

The book gives a general overall
status, of fopd problem a1“fect|ngf he consumers all
over the world and speculates onfuture trends.

The general get up of the book is excellent. 1t will
be a useful addition to the libraries of Agricultyral
Universities and Food Science and Technology m stitu-

tions.
B. S. Bhatia

Picture of present

European Food Processing Industry: Noyes Data
Corporation, Mill Road at Grarid Avenue, New
Jersey 07656, U.S.A., 1973, pp 263, Price: $36.

. This book deals with the position of food industry
in seventeen selected countries of Europe. So far,
there is alack of adequate information on Food Process-
ing industries in Europe and this ook tries to fill up
this gap now. Complete information has been gathered
in this book regarding the structure of the industry
statistics of production, consumption and. trade and
specific features of the industry for which certain
countries are famous. It gives the export and import
Potennal of the concerned. countries_in- processed
oodls. There is an exhaustive list 8|vm? the names
and complete addresses of about 2,000 feading food
processors of Western Europe.

_ This book will be of much interest to the American
investors, who may try to deveIoP super markets, self-
service stores and Well-organized restaurants in Europe.

A Narasimha Rao

Health Hazards of the Human Environment:. World
Health Orggnlzat_lon, 1211, Geneva, 27, Switzerland,
1972, pp 387, Price $ 1100 (SW. Fr. 44).

The publication includes a wide range survey of
environmental hazards to human health for the benefit
of health authorities and others concerned with envirgn
mental problems. The contributors and reviewers in
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the book are_drawn from the list of 100 well-known
exponents.  Their review has made the content of
the ook .not only suitable for a generalist but also
specialist in the field. - Some of the"chapters aIthouPh
controvercial in content but due to the highly complex
inter-relationships between the environmental factors
and health, the results may pose aé)[{)reuable uncertain
on many issues on which judgements and decisions are
required by health authiorifies. It ag ears from the
book that in %eneral, prescription for action to protect
human well Peings will have to be adapated to the
conditions existing in different countries, Nevertheless,
the areas covered in the book offer sufficient information
fo contribute to the development of a rational and
integrated approach both short-term and long-term
to, énvirgnmental health problems in individual “coun-
tries and also at international level. The chapters
in the publication are distributed in 4 parts, (i) The
Community Environment: (ir) Chemical Contaminants
and Physical. Hazards; ||q Surveillance and _Moni-
torln(t;; and_glv) Public Health Principles and Practice
of Intervention.

The environmental hazards from the standpoint of
the media such as air, water and food have been appro-
priately discussed comprehensively. The role of in-
sects and rodent vectors, the home environment, the
work environment, climate and altitude, transport
hazards, environmental influences on mental health
are important aspects of the problem. The sources
and type of pollutants have heen discyssed in a general
waI){. Even the air borne hbiological a?ents slch as
oflens and micro-organisms have been freated as the
nvironmental factors that may have agverse health
effects along with other pollutants dealing with the
chemicals which are potentially hazardous,

In Part 11, the chemical contaminants and physical
hazards have heen presented in six chapters such as
laboratory toxicity tests; selected environmental pollu-
tants; spécial problems mutagens, . carcinogens, and
teratfe%e/ns; |on|smé; radiation, “non-ionising “radiation
and UV waves and lastly the noise.

The inter-relationships of the parasite and environ-
ment and inter-relationships between the host and
environment air% treated from the ﬁ)omt of view of the
effects on healtn, physical, chemical and social factors,
Because of the special problems, the environmental
contaminants which act muta%ens, carcinogens and
teratogens are dealt at great length.

In the selected environmental pollutants—arsenic,
cadmium, lead, mercury and other metallic contami-
nants, ashestos, carbori monoxide, ozone and photo-
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chemical oxidase; oxides of nitrogen, fluorides, nitrates,
nitrites and nitroso compounds DD and related com-
pounds, polychlorinated bi hen¥]l have been cited as
examplesand relative literature have been reviewed.

. Chemical teratogenesis like chemical mutagenesis
IS an emer(t;mg area of pharmacological investigation.
The present understanding of mechanism of action in
this Tield is inadequate. There is profound ignorance
as to the mode of action of terato?ens. Large number
of teratogens listed in the chapter 13 could’ form the
basis for” further knowledge to be acquired on their
biochemical events in normal embryogenesis and better
understanding of teratogenesis.

In the Part 111 a prime need for the development
of a system of integrated surveillance and monitorin
on man’s health and well being in relation tothe enviror-
mental fagtors, so that advance action may be taken to
avert major dangers that. would otherwise take him
bﬁ/ surprise. In'the text it has been emphasised that
the fundamental requirements of any such system is
built in flexibility so'that both orderly change“and un-
expected developments can be readily and profltablg/
accommodated without comprisingthe entire structuré,

_The Part IV, standpoint of public health opera-
tions, the principle and practice of intervention an
chemical control procedures, some approaches to
evaluation and control environmental health hazards
have been discussed. It has rightly reco%msed that the
political, economic and culturaldifferences by themselves
make it difficult to formulate criteria and stancaic's
that could be universally applied to problems such as
air and water pollution”and food contamination.

The environmental health standards acceptable or
ermissible limits of concentration have been established
0. protect a defined population from the undesirable
effects of a specified exposure to one or: several environ-
mental hazards. This has, been admirably treated in
this Publlcatlo_n. The primary protection standard,
acceptable daily intake and “maximum permissible
Intakes, are some of the important proposals which form
components of requlatory measures.” Many countries
are now tending t0. consolidate their variols items of
legislation of pollution control and to introduce Laws
with wide scope therebg coverm% the environment
as @ whole. The environmental Protection. Lawr of
Sweden; the Basic Law for Control of Environment
Pollution of Japan and Sln?apore Environmental
Public Act are the examples of Such a procedure to
achieve hetter standard of environment. The Clean
Air Act of U.K. and Environmental Protection Agency
of QS.A,, have alreadyachieved significant improvémerit
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in the fast deteriorating environment. The subject
like air quality, water quality, occupational exposures
have been treated in this publication at depth of
quidance particularly of the developing countries.

The last chapter in the book deals with the sanitation
technology. It is. indeed that_filariasis, hookworm
infestation, enteritis, amoebic infection are so common
are needed fo be controlled by systematic application
of the sanitation technology.” Sanitation technology
is well established and provides protection against
disease transmitted by contaminated water or food,
or Dy Insect vectors,  [n this chapter apart from dealing
with. the advanced technology In the field of *Com-
munity water supplies’, *EXCreta ™ and ‘ Waste water
Disposal’, also cquers “Solid Wastes’, “Vector Con-

0 trol” “Food Sanitation’ and ‘Air Pollution .

In general, this book is a comprehensive treatise on
the subject of topical Interest.
S. K. Majumder

Toxicological Evaluation of Certain Food Additives with
a Review of General Principles and of Specifications;
Seventeenth Report of joint FAO Expert
Committee on Food Additives, World Health Organi-
zation, 1211, Geneva 27, Switzerland, pp 40, SW. Fr. 5.

This is the Seventeenth Report of the Joint FAQ/
WHQ Expert Committee meetlnp on * Food Additives
held in Geneva from 25th June {0 4th July 1973, This
covers a review of the (1) principles of evaluating
the safety of food additives; (2) toxicological re-
evaluation of the food additives; (33 the Specifica-
tions of some common additives; and'(4) the approach
to the re-evaluation of ﬂavourlng_su stances. The
substances included in this re-evaluation are anticaking
agents, antimicrobials, antioxidants and synergists,
emulsifiers and stabilisers, thlckenmq_ agents and other
?roqu of substances unrelated functionially and struc-
urally.. The Committee_examined under each of these
categories acceptable daily intake in the light of new
data’; the recommendations are compiled, in a tabular
form. In addition, procedures for " testing additives
Rartlcularl% for short-term_and long-term ™ toxicities

ave also been outlined. For those eng-aged in toxi-
coI?T%;y of foods this Is a very valuable book as it keeps
theni"abreast with the currént information on various
related topics and

growdes valuable %wdelmes t0 assess
the safety or oth

rwise of common food additives.

V. Sreenivasa Murthy
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Menu PIannm bly Eleanor F. Eckstein, The AVI
Publishing o nc., West Port, Connecticut, US. A,
1973, pp."318
Menu

[anning is of %reat |mPortance in providing
a nutritious and” acceptable diet to the average. con-
sumer. It helps to make the best use of avarIabIe
food supplies for feeding the different categories of the
opulation both in food deficit and food Surplus coun
ries.  The book under review gives an excellent account
of the subject. The book is divided into four sectrons
namely, (£) Mechanics of menu Iannrng| Menu
planning for. sub-groups, (3) Menu™ planning  and
computérization, ﬁ Food ways of American sub-
8roup cultures.  In ‘the first séction, the author has
ISCUssed various aspects of the mechanics, of CPanmng
menus such as nutritional requirements, food habifs
number of persons to be served funds available, avoid-
ance of monotony, accepta llity of the menus, availa-
bility of foods, menu IE)anmn g, casting, etc. In the
second section, the author has drscussed the scientific
aspects relating to the pannrnd of menus for various
groups such as hospitals, patients, home resrdents
Children, college students, |ndustr|aI workers  and
restaurant customers. For annrn menus for atrents
Inhospitals various factor sych Ps ch oo ical_or
emotional condition of the patient, nutritional Tequire-
ments and meal pattern, adequate service facrhtres
etc., have to be taken Into consideration and  these
are discussed in detail. The various problems  involved
In providing suitable menus for geriatric patients in
nursing homes and retirement_homes are discussed
inthe next two chapters.  Inthe following two chapters,
the nutritional and acceptabrlrty considerations . in
plannin surtable menus for ch| dren |n NUISeries,
elementary second ar% schools, adolescents__in
colleges and handrca ped children are discussed.  The
next three chapters d|scuss the various aspects reIatrnci
to the planning of suitable menus for —industrid
canteens, for adults in state institutions and restaurant
customers. I the third section, the author has dis-
cussed the use of compuiter n menu planning and com-
puterizing the menu Blannrng system.  The first fwo
chapters “discuss the basic concépts made by various
workers in using the computer for menu annrn
In subsequent chapters, coIIectron of various tyg
data programme techmques and test| pro ures
are discussed. In Section four, teau or has dis-
cussed the food habrts and attern of diets .consumed
by the various sub Proup cu ltures settled in USA,
such as Native Americans, Puerto_Ricons and Cubans,
Jews,  European-Americans,  Chinese Amencans
Japanese Americans, Russian Americans, Indians and
other orientals settled in US.A. The data will serve
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as aquide in planning menu to meet the needs of various
sub-group cultures.

The book will prove hrghly useful to Dietians and
Administrators i planning “suitable menus to meet
the nutritional needs of various categories ofthe roopu a-
tion and in the management of catering establishments.

M. SVAVINATHAN

Food Analysis Laboratory Expenments X‘Chfton E
Meloan and Yeshajahu Pcmeranz, T Publish-
ing Co., Inc., WestPort, onnectrcut USA 1973
pp’ 143, Price: Domestic, $24, Foreign, $25.

This Manual plans practical experiments in food
anIaysrs andisas ]pplement to the authors"earlier hook
“Food Analysis: Theory and Practice ”. |t is divided
into thirty-thiree chapters, of which the first twenty-
three exc usively cover various instrumental methods
of anaryﬂsrs currently in vogue, viz, visible spectroscopy,
turb|d| . fluorimetry, Infra-red spectroscopy, flarme
p otometry atomic absorptron spectroscopy potentio-
metry, condluctivity, pelarography, disc electrophoresis,
cqu n, gel frItratron lon exchange, thin layer and gas
C romatograo Iy i eCrar apParatus dialysis, floata-
tion, molgcular distillation, polarimetry and refracto
metry. Chapters twenty-four to_ twenty-nine ~are
devoted to proximate analysis, . viz, moisture, ash,
carbohydrates crude fibre, Tipids and  nitrogenous
compotinds. Chapters, thirty 'to thirty-three nclude
enzymatic methods, vitamin “assays, determination of
chemnical oxygen demand and mycotoxins.

Methods drven are Well tried ones or those recom
mended by weéll-known orgamzatronsan need ar 'y
comment.” In afewchapt rs, alternative method

given and the meth o to bechosen |s neraIIy deben ent
Upon the food sample to be analyzed.” The princi escope
andapplicability ofthe methodare frrst utlingd and' s
succegded bye Uipment and chemrcals needed for each
experiment. T |s epg)roac greatg/ simplifies the work
ofthe student The samples need dan the rocedure
then %ow Review questrons asked 3t th e g
eac chapter ascertain the overall understanaing of
the expenment by the student. References grven
suggest the source(s? for further study.

The manual includes a number of frdures usefuI
tables and abbreviations and symbols Tollowed Cy
Agtencan Chemical Society Journals and a subject
Index

umbe

f

r of general review questions are given at
the ook whi

the end oft ch stimulate the Iinterest of the
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student in food analysis and justifies the need for the  The summary onputritional aspects of the vitamins
Same. etc., are brief and lucid.  The Tist of references listed

Simplicity and direct approach to the experiments at the end of each chapter, however, is mostly restricted
are the keynote of the methods followed. The Manual to Publications up to the years 196062 It is hoped

deserves t0_be read and followed by students taking ~at in subsequent editions of these volumes, recent
courses in food analysis and food technology. ubhihed wo?k WI#. l%e agdeo{. Some an}plgs oi
ecent work of great interest In the area of nutritiona

S Ranganna researcp are 82 e trans org.ofwtammAi plasma b
a specific protein (retinol bindin ,protem?, (||a) activ
metabilites of Vitamin D, and ?m) studies_on - signi-
ficance of zinc defmency In_humans. The ahove

"ot SR oy SRR, ™y e
, VOL Z, ADDII , QY M, oWall . Volume 2 covers a very wide range of interest, The
Ganesh and pompagn(}/, Madras-l\Y/ India, 197% first seven chapters are otnterest 0 Food Technologists.
Price: Vol. 1: Rs. 30 ($10.00), Vol. 2:Rs. 20 Food preservation and storage aspects. and fortifiction
($8.00). of foods tailored to meet specific nutritional needs and

The above volumes entitled “ Essentials of Food standards for food hygiene and quality are discussed.

and Nutrition” have beenjust released for publication. _ The application aspects of Food Science and Nutri-

r M. Swaminathan is ari established Nutritionist in tion particularly of interest to paramedicalpersonnel
India and Is well known for his contributions in the workers in the’ applied nutritional programme_s and
area of nutrition for more than two decades. Volume 1 students of public health are also adequately indicated,
deals with Fundamental Aspects of Food Science and The chapters on diet surveys, methods of assessment
Nutrition and Volume 2 deals with the Applied Aspects. of nutritionalstatus and nutfitional education should be
These volumes are intended to be an introductory of particular interest to field workers in the public

B?Olléogodr Lérégeenrcgraﬂﬂ%ﬁ% g\r?d elleggdforT &ﬁsgoqgagugaeé heaﬁth and nutritional welfare programmes.
i A Wi e of i i It is my opinion that these two volumes fulfill the
H%Wgsesﬁ;fg“@%|un‘}e§“de range of Interest is civered much n_ee_%le introductory books or gwdes to students

- . o 0f nutrition and food sciences and o field workers in
The fundamental aspects of Food Science are briefl it
summarised in Volumepl. Abrlefhlstor)(ofNutrl_tl_ong/I nutritional welfare programimes
Sclences followed by a discussion of the nutritional P B Rama Rao
sqmﬂcance of dietary constituents such as proteins C
fats, carpohydrates, vitamins and mnerals 1’ covered
in the first'ten chapters. A brief account of the
cheml_strx, metabolism  requirement and nutritional _ _
significance of these constituents has been appropriately Proteins from Hydrocarbons : The Proceedings of the
given, é97% ?ympos]!um at GII)\(I EB Ptrqver'loc\g and (eE!evant
A comparative view of recommended allowances — PYICENNES O TOE. LN, TTOLEIN AVISORY \oTop,
fo VaoUs. TN IS proviged. . Recommendators E(ﬂtedLby dH' Ggul\rlleIIeYDek Pont2a8r%elpr%\cagegc
made by the Nutrition experts graup, of }he Indian eSS, London ana New York, pp 2oo, Frice = o
|

883%%“,OEJ.y/g\qi%ar!dﬁ%seeaeﬁgé&hgrou 8?aFAFE§/S\?\/a|[|Coh The Symposium was designed to review the work done

p .
are listed.” The nutritional requirements. of different 00 proteins from single cell organisms (yeasts) on hydro-
age 8'rOUpS are adequately summarised. In particular car%l?n 1:substlrates. OIThe 0ccasion W ? u_se)d to " take
the discussion of the nutrition of infants, pre-school SOCK OT TeSults, and to carty out preliminary experi-
children and expectant and nursing mothers who form Ments on.their use in human food ynder the supervision
themost vulnarabe ecton ofouF populaton, i mast of qualified nutritionists and biologists.

Use The proceedings largely falls under two broad heads,
The use of proc?ss(ﬁgicfood and other s_gplements namety,

for infants Is well discussed. An appendix on the (i) Papers presented on the topic of ‘Proteins

chﬁmdcal com osﬂioq of food materials in India is from Hydrocarbons’ covering about 230
Included in both volumes. pages ; no[
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(if) Protein Advisory Group Guidelines, covering

the rest of 50 pages and a short subject index
of 5 pages.

The main contributions of the Sympasium centre
round the papers presented on the following topics :

Single cell proteins, the nutritional value of the
east, sarety evaluation of the yeast, conven-
jonal an unconventional fopds, Yeasts
grown on alkanes and food  requirements, the

psycho sociological  problem " involved i

relation to new foods alkane grown yeast, the

future outlook for feeding the hurhan race.

We have relevant drscussrons at the end of each ga
and conclusrons at the end. In addition to the b
roceed n s We ave relevant %urde Ines of the UN
rotem dvisory Group, which includes; Statement

4.0n smdle cell protein, No. 7 for human testh
ofsupplemen ary food mixtures, No. 8 on protein ric
mixtures for use’as weaning foods ; and No. 12 on the
E)roductron of single cell protein for human consump-
lon

The present Symposrum held in 1972, brmgs to ether
the Problems involved in the commercial production of
pro ems from hydrocarbons with a view to their use in
animal feeds and human foods. Consrdered from the
nutritional point of view, the paper presented
Shacklaay and Gatumel on the nutntronal vaIue of the
east and the companion paper on safety evaluation o
he yeast by Engel are of great interest ahd importance.
The'tvo factorswhich limitthe immediate use of protein
from hydrocarbons relate to () margin of safety which
can e Telated to the residual gas oil n the bjosynthetic
ﬁrotem and (b) the high level 'of nucleic substancesin
e yeast.

The present publication contains. useful and well
documented_ information. on ‘Proteins from Hydro-
carbons’. The PAG Guidelines would form a ready
reference material to all those who are Interested In
using _.new ty) Ees of protems in human nutrition.
Somgtime back, high hopes had been raised about the
Possrbrlrty of frflmg the protem% p by this source but
he current trend in respect of the cost and var ab|I|t
0 hydrocarbons at economrca rates would
problem for which no easy solution is m sigh

(=x
<

ublication is welcome as . a useful and up-to-date expanded
0 i from fal‘[rly complete Irst of organisms responsible for food

resentation of - information on * Proteins
ydrocarbons”.

T. N. Ramachandra rao

Pose a Increase due to communal feedl
The bulk distribution, importation of hew foods and
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The Mrcrobrologrcal Safe of Food: Edited hy
etty Hobbs and J Christian, Academic
Press, 1973, pp 487, Pnce £ 150,

This publicationi |s arecord ofthe Ejghth International
gm}oosrum on Food Micrabiology wit specral reference
Mrcrobrologrcal Safety”of Food”, This was
organised_by the Committee on Food |crob|olog¥
and Hygierle of the International Association 0
Microbiological Societies” and held at Reading
England, in. September 1972, The main objectrves of
the” Symposium are as follows :—

(i) The_ microbial safety of the food, or more
specifically the prevéntion of food poisoning.

(if) To compare the prevalence and tyge of food
poisoning in different countries, to” analyse the
dlfferences, and to studly the ways in whrch the
disease may be prevénted.

(ill) To consider what ma lfe done—tTchnrcaII

educationally, or by Iegrs ation—to lower tre
incidence of food borng disease.

(iv) To pooI the knowledde and
workers—medical, veterinary an
in their various  fields.

Inallforty-one papers were presented inthe foIIowmd
five Sessions. At the end of each paper the relevan
references are given followed by a cussron Finally

Fhaia

§ We have summing up by Sir Graham Wilson :

of Various Commodities in
od Poisoning. Part 1and Part2
. Ingram and E. Hess respec

L Bactenolog%
RelationtoFo
Chaired by : M
tively.

2 Epr emroIorTry of Food-borne Infection in Man
Anima and Part 2. Chaired
by Graham erson and B. Weitz respectively.

3. Special Laboratory Techniques. Chaired by :
etty C. Hohbs,

4. Legislation and Non-legal Specifications.
Chaired by : M. Ingram.

5. Education. Chaired by : F. A. Aylward.

The incjdence of food poisoning is generally on the
pre-cogkd food

laboratory " services. We now have a

certain

oisoning, . though the “mere presence of
prove

I anrsms in enormous numbers in the food ma

toxrc The symposium brought out the fact that Food
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Egldemlology has lagged a Ionq way behind food who presented the papers are the leading workers in the
bacteriology” and before we can learri the full extent field and this lends a stamp of authority and urgency
of food p0|son|n?, we shall have to institute a thorough to the prob'ems of food safety. e should congrafulate
system of surveillance. . Measures for the prevention of  the editors : Betty C. Hobhs and J. H. B. Christjan for
food poisoning were discussed at Iength. The Institu-  bringing_the Proceedings of the Symposium in this
tion ftrammg courses for all classes of food workers form. One need _hardly emphasisé that the publica-
was considered desiranle. tion ynder review is a valuable document on this topic

and deserves the serious attention of Scientists and

The paPers é)resented, and the discussions that followed ~ Administrators interested in * Microbiological Safety
are Well documented, The various facets of the of Food”.

%Boblem “Microbiological Safety of Food have been
vered in depth as Well as inrange. The scientists T. N. Ramachandra Rao
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Australian Scientists See Vegetable Protein as Substitute mechanism of autoxidation is_ helpful in the practical
for Meat tasks connected with the stabilization of fats and fat

Seientits jn Australia are jnvestigating large-scale 10005 during processing and storage. - AS regarcs
use of vegetable protein as a substitute for meat;

They believe it may be more efficient to convert
vegetable protein seeds into human food through a
factow eprocess than by feeding an animal for eventual
slaugfiter and the dinrier table.

One of the economic arguments supporting this
theory is that meat productiort requires at least 10 times
ag much land as is needed_to produce a similar guanu
of soy ,ﬁ)rotem product.  This means more land woul
be available for growing other crops.

Textured vegetable protein (TVP) is made by
extruding h|ﬁh-prote|n plant materjals such as soy
flour through @ small nozzle at high pressure and
tem{)erature. . The sudden release of pressure makes the
protein fluff into an open-textured product.

Several Australian firms will begin production of TVP
from sok/)be_ans within a few months, Prevlouslg such
meat substitutes were imported from the United States,
supplying mainly a small vegetarian market, and
Proandmg an ingredient for a variety of manufactured
0ods.

_ Among the advantages of TVP foods is  their
indefinité storage life, rou%h either refrigeration or
dehydration, and the fact that there is n0 waste In
Preparaﬂon for cookm’%. TVP foods are also virtually
ree of cholesterol. Nutritional properties sugh &
amino acids, vitamins and minerals can be adjusted
during manufacture,

.Extruded TVP wil| look like ground meat, meat
pieces, or meat chunks. According to the scientists,
it will be ideal for making stews and casseroles.
Eventually they expect to manufacture meat analo%ues-
vegetable” protein that looks like chicken or steak
{:rc]) plete with plastic bone and taste to match the real

ing.

Seminar on Antoxidation and Stabilization of Fatty
Foods delivered by Dr M. K. Kundu, D.Sc., Dept, of
Applied Chemistry, Calcutta University, Calcutta-9,
at CFTRI, Mysore, on 7 October 1974,

The mechanism of autoxidation and stabilization of

fattK foods has been reviewed. ~The importance of the

ro

1]

(3) the kinetics of autoxidation reaction and 'qts

lem of efficient storage of fats and oils has been
how with special referenice to the Indian context, It
has been shown that a basic understandirg cf the

d
rqadq”sm 0T autoxidation the following aspects have

scussed

(1) the key steps involved in autoxidation;

(2) reactions invalving secondary  degradation
products of lipidS which InClude “cleavage
of . the hydroperoxy radicals—the first
ma{or group of oxidation  products
of the unsaturated fatty acids—to alkoxy

and hydroxy free radicals and the

subsequent reactions of the alkoxide radicals
to form a host of compounds some of which
are of the same, higher or lower molecular
we|ﬁhts and some of which contribute to the
off-flavour and off-odour associated with the
autoxidized fats;

de?endence on the reaction condlitions and the
nature of the substrate moleculess:

(4) the various tests such as peroxide values,

benzidine values, acid values, etc., available
for determl_nln% the progress of autoxidation,
l.e., measuring the fat stability;

(5) reactions of oxidized lipids with proteins;

detection and determination of the various
fractions formed by gel permeation chromato-
%r%ﬁ)hy us_mg a ~ double ~detector system
datel, differential refractometer and UV
etector;

(6) nutritional value of the lipid-protein interaction
products;

(7) a possible reaction sequence involved in lipid-

protein interaction; and finally,

(8) the factars cletermining the rate and course

of autoxidation have been summarised.

As regards the problem of stabilization the following
aspects have been discussed :

(1) Role of antioxidants in retarding or preventing
autoxidation;

(2) Inversion of qutoxiglative activity of antioxidants
to prooxidative effects at high concentration;
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(3) the mode of action of the antioxidants;

(4) the effect of synergists and their role;

(5) determinatjon of protection factor for evaluat-
Ing the antioxidative activity of an antioxicant;

(6) desirable qualities expected of a food
antioxidant;

(7) classification of antioxidants based on their
usein various iIndustries such as food,
petroleum, rubber industries;

(8) relationship between antioxidant activity and
structure of the antioxidant compound:

(9) determination of the redox potential of an
antioxidant as_a criterion for predicting the
antioxidant activity;

(10) comiarative prooxidant effects of metal traces
in oils; and"finally

(1) the mechanism of prooxidant action of the
metal traces and Inactivation of the metals by
binding them Into inactive compounds.

Seminar on Mew Development in Analytical Methods :
Direct Determination of Metal Traces in Oils by
Monflame Atomic  Absorption SSectrophotometry
delivered by Dr M. K. Kundu, D.Sc., Dept, of Applied

Journal of food science and technology vol. 11 september-october 1974

Chemistry, Calcutta University, Calcutta-9, at CFTRI,
Mysore, on 9 October 1974,

The influence of metal traces on the development of
rancidity leading to sgm_la e of fats and oils has been
well documented.. Quantitative analysis of metal traces
in fats and oils is therefore of importance for quality
control. In this context, studies were made of severdl
effects to enable direct determination of metal traces
In oils at ppb levels with improved accyracy by atomic
absorption”  spectrophotometry,  using~ nonflame
atomization. The results show that an ijprovement of
the sensitivity level of the method IS possible by proper
adjustment of the nltro?en flow rate durmg atomiza-
tion and that complete destruction of the orrqanlc
matrix (lipid materials) can be achieved at fower
temperature, within,500°C in less than 2 minutes under
an atmosphere,consisting of 2 volumes of oxygen and
1volume of nitrogen flowing at 0.9 Umin. Determina-
tion of iron preserits a special complication in that its
atomization 'is usually accompanied by a number of
secondary peaks due perhaps both to Chemical inter-
action dnd to optical interference. However, the
problem of interference due to secondary peaks can be
eliminated or minimized by proper adjustment of the
Inert ?as_ flow rate, Incase of cq%Jer, the absolute detec-
tion Iimit attained was 20x10 P representing .20 M
of | EE)pb c%%per In 40 per cent sofution of oil ini-amyl
acelate. The relative standard deviation data _deter-
mined for 100, 25 and_15 ppb of copper in 50

r cent solution of oil in l-amyl acelate were
b, 15 and 130 per cent. réspectively. The
absolute detection limit attained " for iron  was
10X 1011, representln?, 0 M of 10 ppb iron in
20 per centsolution of oIl in i-amyl acelate.
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Annual Genera] Body Meeting of the Eastern Regional 9 Mr P. K, Bose Committee Member
The Annual General Meeting of the AFST, Eastern 1o - & " Ghool

R_e?ional Branch, was. held or?_ L3th July 1974 at the %32 Bﬂrr F? H Bﬂ{?gn' Bg

Birla Industrial and Technological Muséum, Calcutta. 17 pr R K Rag Do
Mr N. C. Ray, took the chair. Secretary’s report 15 Dr G. C. Bhattacharyya Do

and audited statément of accounts were passed in'the  Aqdress by the Chief Guest, Shri Shankar Ghose, Minister.
meeting. The following members were elected as in-Char{;e, Finance, Development and Planning, at the

office-bearers for the year: Inaugural Session of the 14th General Body Megting
1 Mr K C Dé President. of the Eastern Regional Branch of the Association
2 Prof Sunit Mukher{ee Vice-President, held in Calcutta, on 13th July 1974, _
3 Mr S K Das Gupta .. Hon. General Secretary.  The rolﬁlem of sho_rtage of food in our countr%/ IS
4, Mr A K. Banik Hon. Joint Secretary. ~  not new.. Snortly after indgpendence it was realised that
b. Mr P. Chattopadhyay ~ Hon. Treasurer. with |imited agricultural land and increasing popula-
6. Prof A. N. Bose Committee Member. tion there was no other alternaive but to take recourse
7. MrN.C Roly Do to more intensive cyltivation of crops.on scientific lines
8. Mr B. S Narayana Do for increasing the yield from land. Since independence

Dr B. L Amla, Director, Central Food Technological Research Institute, addressing the gathering as quest speaker
at the 14th Annual Ceneral Meeting held at Calcutta on 13th July 1974
Sitting (Middle) : Mr N. C. Roy, Branch Presicent.
Mr K. C. De, Vioe-Presicent.
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dynamic chanﬁes have taken place in a?nculture The
discove %h y|eId|nﬁ varieties of seeds and the 136
adoption of modern technology of production have 1

brought. about these chan%es The level of cereal
product|on rose by, nearly 110 per cent from about
980m|II|on tonnes'in 1950-51 to 96.6 million tonnes in

It is the pioneering, research and hard work of food
scientists, agncultural scientists and technolog|sts that
have given Us high y|e |ng vanetly Seeds, pest|c| es and

| fferént ’t\Yges of fertilizers. [n Punéa and qther

aceso th India the introduction 0f new varieties
o wheat and certain high yielding strains bread out of
them were resRonubIe or ushering in the revolution
In regard to wheat

In re%ard to rice also, certain h|gh F%neldlnﬁ varigties
deveIoP d by the Internat|onal Rice Research Institute
as well as our Indian Council of Ag ncultura Research
are now peing used extensively throu hout the country
But in the case of rice the success as not heen &s
spectacular as in the case of wheat. The all India
average production of rice rose from 6.7 quintals per
hectare in 1950-51 to 115 quintals per ~hectare in

y|eId|nP variety seeds can

Journal of food science and technology vol. 11 september-october 1974

the same penod rose from 6.6 quintals per. hectare to
umtas per hectare. The likely achievement in
n rggard to areas under highyielding varieties
o w eatan pad y|nt e country may be of'the order
of 108 million hectares and 95 million hectares
resPectwer In West Bengal the total area under high
lelding variety of cereals in 1971-72 was 1.09 million
ectarés producing 28 lakh tonnes.

In order to bring about the fuII potential of these
hi hy|eld|ng vanet?/ seeds It Js also_necessary to apply
new tt%c nig uets cuItlvatlon FlrsE) of “all Iartge

uantity of water supply accompanied, by proper wafer
gontrol techniques |I?(%)I/I‘I‘I atlo?\ drain %E rﬁ) proper
management is essential. Fleavy dose of ert|I|zers and
pesticides are also indispensable. This necessarily
Implies that the new varieties demand not only modern
technology but also much more capital to finahce. The

food scieritists, agricultural scientists and technolo%nts

will now have to devise suitable means o that the

be utilised with the m|n|mum
possible amount of chem|cal ferullzers Wi |ch |s
|ncrea5| gy becoming & scarce commo |t}/
ordinated effort of suitable crop rotation wilf also have
to be introduced In order to Increase our food

1971- 72, Inthe case of wheat the average yield during production.

Gathering of the Members and te invtes at the 14t Annual General Meeting feld at Caoutta.on 13t July 1974,
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We have introguced various methods for increasing
oar foad production with some Success in certain areas,
and we will have to continue to make our best endeavour
In this direction. - But production alone is not enough,
we must also be careful about the extent of wastage
between “the stalk and the stomach”. Certain losses
occur dyrin reapm%, threshlr%;,_wmnowmg and trans-
port to the r@ace of Storage. nage along accounts for
a loss of one per cent.  Transportation from the farm
site to the local market also causes some wastage.
There has not been any firm estimate of wastage and
whatever figure that iS available. seems to be ased,
more or less; on guesswork. - But it is believed b mang
that wastage from all causes may be_as much as 5 to
per cent of the gross production.  The all-India total
?ross roduction of cereals in 1972-73 was 85.7 million
onnes and 5 or 6 per cent of thisis quite asubstantial
amount. We have to find out means for preventing
this wastage.

Marketing, warehouses, cold-storage, etc.  are yet to
be developed on modern lines. A stbstantial amount
of foodgrains can. he saved from bemP wasted if proper
warehousing facilities are made available. During the
Fourth Plan period certain measures have heen
taken to improve storage facilities af the farm level,
During the Fifth Plan Perlod reater efforts will have to
be made for glvm? storage Tacilities to the farmers,
Post harvest technofogy would have to be developed for
each area and should™e tested and demonstrated in the
pilot project areas so that the farmers can easily learn
and adopt the techniques to their advantage.

1 wish this Session all suiccess.

Symposium on “Fish Processing Industry in India

. The above sympasium beir(lgFor anized under the

joint auspices of AFST and CFTRI is groPosed to
be held on 13th and 14th of February 1975 at Mysare.

Papers pertaining to different areas of fish_and fish

%rocesmgg will bé presented in the following Technical
essions:

1 Raw Material-Resources, availability, poten-
tialities and handling.

. Freezmg of fish.

3. Processéd fish IE)rodu fs.

4. Traditional fish products, by-products.

b, Machineryand equipment needs of fish industry.

6. Quality control and marketing,

The organizers are overwhelmed by enthusiastic
response received from the industry, R.°& D. workers
and other agencies, A Technicl Committee with
Dr M. N. Moorjani, Project Coordinator, Meat, Fish
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and Poultry Technology Division, CFTRI, isscreenin
the papers received s far and the final technical pro-
gramme is expected to take a firm shape by the end
0f December " 1974,

A Souvenir containing invited articles from a few
leading experts is bemg_brou%ht out on the occasion
of the” symposium,  ASsistancg. from the industry for
conducting the above %/_mposmm Is expected f0 be
channelled through advertisements that can be  inserted
in the proposed”souvenir. Members of the Associa-
tion are requested to assist this_ venture by personal
influence and persyation of their coIIeagues_ln the
Industry in extending their support. AgQvertisement
materidls are_to be received at this office by 3lst
December 1974,

Proceedings of the Seminar on Protein Fortification
of Foods

The Seminar was organized by the Eastern R%glonal
Branch of the Association in Felruary 1969 at Jadavpur
University. Few copies of the Proceedings are available
now for ‘sale. It contains articles on ngredjents of
fortification, vehicles of fortification, sociological and
econgmic aspects of fortifiction. The copies can be
had from the Hon. General Secretary, AFST, Eastern
Regional Branch, Dept, of Food " Technology and
Biochemical Engineering, _ Jadavpur,  University,
Calcutta-700032, ™ India.™ The price for —members
s Rs. 5 and for non-members "Rs. 20 per copy.
Foreign $3Plus postage

Hew Members

Mr San;ay Keshao Parmanand, Clo Dr L R
ﬁggﬁ) , Zenda Chowk, Dharampeth, Nagpur-

Dr K. Bajakrishna Rao, De ?rtment of Chemist
and Soils, Agricultural College, Hebbal, Banga-
lore-560024,

Dr Ranjan Bhadra, Department of Food Techno-
logy ‘and Biochemical Engineering, — Jadavpur
University, Calcutta-700032. L

Powar, Gandhi Gunj, Bidar,

Mr Regen ra Singh
Karnataka.

Mr Poul Ermer Andersen, 57, Hasleddet, DK2840
Holte, Denmark.

Mr_ Tarasankar Saha, 7, Allenby Road, Top Floor,
Calcutta-700020. _

Mr Kazi Abdul Malek, BL. No. A3, 58, Raja
Dinendra Street, Calcutta-700006. .

Mr Rupsankar Chakraharti, 191 Ganesh Manji
Lane, Howrah-1, West Bengal.
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Mr Chandan Gur;ta 3B, Hatibagan Road, P.O. Dr_ C V. Seshadri, Krishna Flour Mills, 19,
nta y, Cal CC014, Platform Road, Bangalore-560023.
AK C hakraber‘n 30/1 Kala Chand Nandi ~ Mr Mohd. Sadiq Nargal, 19, Afgana, Jammu Tawi-
Lane Howrahl en? 180001 Jammu an Ka7 mir }ate
Mr_ Sukumar C ow ur,)/ 11, Kali Charan Dr C, LFpendra Prasad. Slo Challa. Subbarayudu,
Ghosh Road, Cal cutta 7005 Minister for Munrc 5naIAdmrnrstratron Raj B avan
Mr Raﬁn dra G. Ku karni 95 Southern Avenue, Road Hyderabad
0. 5A. Calcutta-70002 L'G. Bane 1, Indran Standards Institution, 5,
r Krrshna Kishore Bhattacha a, P.O. Garla, C ownnl% r():oroac Calcutta 700013,
am an 24 Para anas, West Bengal, Mysore-570013,
OJ&% Kumar Bhadra, Vill-Nangi Chak Chandul, Mr Pramo Khandelwal C/ n R. C. Khandelwal,
P.Q. Batanagar 24 Paraganas est Bengal El\)/iSFg 4Panchayat and Welfare Officer, Rajnand,

Mr Dibya Jyo Ban gopa hyay, 31, Harifath De
Road Calcutta-70 Mr Haridas Bhandary, CoIIe?e of Fisheries, Hoige
MrChandra Nath Mukhyopadhyaya 140, Central Bazaar, Man%alore -57500
Road, Anandapuri, Barackpur, 24 Paraganas,  Mr’Ramesh Chandra Srivatsava, Clo Shri Mewa Lai
West Bengal. Snvatsava Retd Police Head Clerk, House No.

Mr Sa aR%n{an Ray, 71, Sadar Buxi Lane, Howrah-1, UP’ 27'\3/|6)0ha -Jagarnathpur,  Dist. ~ Gorakhpur,

Mr J Victor  Emanvel, M/s  Joy lce Creams  Miss Grace Mathew, CFTRI, Mysore-570013.
(Bangalore) Ltd., Whitefield, Bangalore. y
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Guesswhd's
een doing™aplum |

Here's who.

Right now somewhere, a can of of their over $ 20,000,000 annual research

delicious fruits is fast disappearing. and development programme are available 3
You don't even realise it butour cans to canners and consumers in India. i
have been helping to bring you the things W hich means, better and more cb r
you use every day' fruits and vegetables, for you, nattirally.

baby foods, cosmetics, fish, ghee and . .
vanaspati, pharmaceuticals, paints, motor- r@w t OW m

oils. All with their quality intact.

Our way of doing it is with the most
y g <% m >
modern technology.
d

W e are an associate of the world's Bombay *« Ghaziabad « Cochin

largest can manufacturer, the American
9 ' Subsidiaries: Kaira Can Co. Ltd., Anand

Can Company. Through us, the fruits Colrige Ltd., Bombay



INSTRUCTIONS TO CONTRIBUTORS

. Manuscripts of papers should be typewritten in double space on one side of the paper  only-
They should be submitted in triplicate. The manuscripts should be_complete and in final - form,
since no alteratlonf_ %r (?ddmons are allowed at the eproof stage. The paper submitted  should
not have been published or communicated anywnere.

|
. Short communications in the nature of letters to the editor -hould clearly indicate the scope
of the Investigation and the salient features of the results

. Names of chemical compoungs and not their formulae should be used in the text.  Superscript
%ggsfbtﬁscnpts should ke legibly and carefully placed. Foot notes should be avoided s far

. Abstract;  The abstract should indicate the scope of the work and the principal findings of the
paper,. 1t should not normally exceed 200 words. It should be in'such a formthat abStracting
per|0d7|(_:als can readily use it

. Tables: . Graphs as well as tables, both representing the same set of data, should be avoided.
Tables find f|gures should be numbered consecutively in Arabic numerals and should have brief
titles. ;Nil results should be indicated and distinguished clearly fromabsence of data.

. llustrations:__ Line drawm%s should be made with Indian ink on white drawing paper preferably

art paper. The lettering should be in pencil. . For satisfactory reproduction, Praphs and lin
drawings should be at |2ast twice the printed size. Photographs must be on glossy paper and
contrasty; two copies should be sent.

. Abbreviations of the fitles of all scientific periodicals should strictly conform to those cited in the
World List gf Scientific Periodicals, Butterworths Scientific Publication, London, 1962.

. References:  Names of all the authors should be cited completely in each reference. Abbre-
viations, such as et a!., should be avoided.

Inthe text, the references should be included at the end of the article in serial order.

Citation of references in the list should be in the following manner:
() Research Paper: Menon, G. and Das, R. P., J. sci. industr. Res., 1958, 18,561.

b) Book: Venka. | K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
O e e 1Y OF SYTEEHE 2

(c) References to article in a book: Joshi, S. V., inthe Chemistry of Synthetic Dyes, by Venkata-
raman, K., Academic Press, Inc., New York, 1952, Vol. 11,"966.

(d) Proceedings, Conferences and Symposia:  AsS in (C).

(6) Thesis: SatKKanaragan, Y., Phytosociological Studies on the Calcicolous plants of - Bombay,
1953, Ph.D. thesis, Bombay University.

(/) Unpublished Work: T G., unpublished, Central Food Technological Research Institute,
Mysore, India.
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