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A Review

Environmental Pollution with Pesticides

K

VISWESWARIAH M. JAYARAMAND S. K. MaJUVDER

Central Food Technological Research Institute, Mysore-570013 India

Manuscript Received: 4 December 1974

INTRODUCTION

It is estimated that on worldwide basis about
20,000,000 tONS of organic chemicals enter the
environment annually. - The solvents such as metha-
nol, ethanol, alcohols, ethers, chlorinated solvents
account for about half of the chemicals entering the
environment, detergents amount to 15 m “tons
and organic pesticides to about 1 million tonsL A
report of the U. S. Department of Agriculture has
Indlicated that a complete stop in the s of pesticides
might result ina 25 to 30% droE in crop and livestock

roduction. United Natjons

r%amzanon plans to reduce food losses by Pests_to
20-30,% as part of a drive to achieve four-fold. in-
crease in food supplies2. The production of pesticidal
chemicals in the U. S, amounted to 1050 million
gounds_d_urmg 1967 and total sales were valued at
787 million and more_than 60,000 pesticide formula-
tions based on over 500 individual compounds have
been on the market for use. The pesticides used for
plant protection in Japan amounted to about 150
million U, S. dollars, which was nearly 2.5 times as
much as the amount consumed in 1950E  Substantjal
quantities are also used in the rest of the world
especially_in Canada, Great Britain, USSR and

estern"Europe and the consumption of pesticides is
%)%%tragglarly increasing in Asia, Africa and South

ICa,

The Rroducnon and use of pesticides in agriculture
public health and forestry results in confamination of
soils, water, air and vegetation. Chemical pesticides
are posing a great thréat to environment, . Yet the
benefits derived from their use by way of increased
food production and prevention of diséases represent
an equally strong argument for their continyed use.

Information dvailable at present show that the
pesticide contamination in water amounts, to a few
parts per billion 513 On rare occasions hlgher con-
centrations of pesticides appear in Potable waters
usually as a result of industrial pollution. Pesticides

ood and Agriculture  DDE

53

such as BHC, Toxaphene can impart undesiraple
taste and odour to water at levels 5-20 pph8. Studies
b¥ (razenda and Nicholspnia have shown the pattern
of distribution and magnitude of insecticide resiques
in a water shed and its adjacent cotton farms. The
cotton field soils contained in ppm Toxthene
0.16-1.6), DDT (0.02-0.53), and BHC (0.01-0.38).
he untreated water from fhe ad omm% streams con-
tained the following insecticides (in pph): Toxaphene
I@UG)' BHC 10-256), D DDE '(0-4).

esidues ¢ d4 %ozm

~—"

(20-500), DD
collected from the same bas -
e partion (in ppm(} DDT (0.04-0.93
. 1-0.90%, Toxapnene (0.1-1.6) ‘and BH
4). Nicholson and co-workersis investigated
-off from a peach orchard into a farm pond.
me of parathion in the mud pond and
n the water. Tarzwell and Hendersonis
dieldrin content of run-off water from
an area treated with dieldrin at 4.6 Ib/acre. The
first run-off contained 0.13 ppm and the third o.o1
ppm. Heavy mortahtY in the Mississippi_ river in
northern Alabama following heavy rains_ indicated
that, the toxic materials wére washed from the
pesticide treated soil to the stream, Metcalfiz analyz-
ed water samples from 100 locations in U.S. The
ranged in }he_ foIIowmg order %prb): Endrin. 0.000-
0.094; Diglarin, 0.000-0.118; DDT, 0.000-0.087: and
DDE 0.000-0.018, Though the levels.of Pestmdes are
minute, It can add a significant quantity to the human
bod a1on% with other” sources such as food and ai.
A recent report states that the discharge of pesticide
residues from the. Central Valley into San Francisco
Bay has heen estimated at about 2 tons per yeari8
As shown by Westlake and Gunther29, if one Trinks
two_litres of water Ber day containing 10 pgb_ of
pesticide, one ingests 0.02 mg per day. But the drink-
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ing water in the U.S. contains 0-2 ppb and accordin
to"national quality network’s report, the intake 0
pesticide from thi$ source is less than 0.004 mg per

ay.

gm!: Soils are contaminated bZ_elther,aenaI
sl{)raylng of crops or by applying pesticides directly.

surveg of 35 orchards in‘sodthérm Indiana, revealéd
that DDT residues being present more than 100 Ib.
per acre2. Marchzohas simmarized in his comprehen-
Sive review the type and magmtude of contamination
of insecticides i soil. Most of these compounds
Perms_t in soil for several years and are not affected by
leaching. He further deals with the insecticide residues
in fruits, veqetables, dairy materials, fish and other
forms of wildlife. ~ Thefe are many reviews 21-2s
which_ cover the various aspects of pesticide ¢onta-
mination including water, ‘soil, food and animals.
The pesticide magnification illustrated by these
residues is more than 3000-fold2in hiolggical Systems.
Such level of accumulation_in the bodiés of animals
through food chain_may impaiy coordination and
behaviour to paint of toxic manifestation.

The accumulation of chlorinated hydrocarhons,
especially DDT .and DDE in human beings of dif-
ferent cguntries is furnished 26,27, Cases of illness
and epleptoid convulsions to _gersons c,onstant\l)/
exposed to Dieldrin during spraying operations have
been reported In Indid and Other countriess
Civilians and military personnel in India with no
occupational exposuré to DDT have been shown to
contain 128 to_31 pph DDT in their fat2d. This level
of DDT is s,|gn|f_|cantly_h|gher than the corresponding
figures for individuals in the USA, where an average
|eVel of 12.6 ]gp_b DDT has been reportedd. This hlqh
level of DDT in Indian population is contributed To
the dietary pattern. of the people_of the countr
where the averaqe dietary intake of DDT of an adult
has been calculated to bé about 0.2664 mg per day3L
According to the report, the greatest hazard of
Bestmde Used in India at _P]resent arises In the use of

DT ana BHC in grain by uns_crugzulous grain
merchants to prevent insect irifestation _

Research in‘the Taral_area of Uttar Pradesh, India
shows an average DDT content of 05281+0.4093
ppm in the body fat offarm animals; 0.845410.4093
pom poult(r)y feed: 0.6878%0.5194 ppm in dairy
concentrates; (0.5805+0.6478 ppm in hays and other
feeds: 115000+ 1915 pom in Jow sced, 472¢
1,643 8pm In maize seed, 1.2447:1.316 Oogm in wheat
seed;.0.39520.202 ppm In gaddsyseed; 4088+0.227
Bpm |ned|blegrams; 0.39+0,025 ppm in poultry eggs;

0032+0.002 %Bm in_milk; 0,400.14 Ppm n
Blueté% and 0.4600£0.3676 ppm in vegetable sam-

There are_ reports that cattle, and even tigers in
India are dymgf due to pesticide poisoning. Deaths of
young Sahiwal and Jersey calves due f0 accidental
poisoning by Gammexane have recently been
reported3

Moreover, due_:o lack of k_nowled(fe of proper use
and paoor education, peogle, In developing cquntries
are often applym? pesticides  quite, Indiscrimi-
natelr. Such Careless use is Creating serious
problems, with litile comparison in deveIoPed count-
ries. Iromcallg, It is making the less harmful pesticides
even more harmful. In 1958 more than 100 fatal
cases in Indja, 74 cases including 67 deaths in Syria,
and 20 deaths in Jordan from eXposure to parathion
have been reported. By contrast, the total number of
deaths caused by parathign in the USA since the
commercial introduction of this chemical in 1947 was
less than 1003, According to a report of the Central
Bureau of Investigation, “India, as many as 4,536
persons died In.this country 1n 1965 alone on account
of carelessness in hangling ‘poisonous substances.

Investigations conductéd for BHC residues on the
bark, and stem, of coffee plant, coffee hean, soil and
water from the ponds and tanks in coffee estates
revealed that the coffee seeds were free from residues
while accumulation of insecticides in the soil was more
at the surface and almost negligible beyond 6 deﬁth.
The insecticide residue in drinking water was hign in
comparison to tolerance levels fixéd by USDAX.” The
level of BHC_found in certain vérieties of leafy
vegetables available in Mysore market (India) varied
from 10.5-20 ppm. It was almost 2 to 4 times more
than the USDA permissible limit (5 ppm). The
authors, have suggested a simple, practical and
economical technigte for the decontamination of this
residue in order to bring to the USDA limit3, The
analzsm carried oyt by agumder et al., on different
market samples obtained from Hassan (India) area
revealed that BHC in pulses varied from 3.68-15.5
ppm, DDT in wheat varied from 11.1-26.9 |ppm_and
potatoes contained 6351 ppm3. On an average in an
Individual about a tenth 'of a gram of DDT Tesidue
and measyrable amounts of Dieldrin and other
chlorinated hydrocarbon pesticides accumulated in
the body.2 During 1962, human milk analysed by the
Department of Public Health, California, for [Eestlmde
content ranged from 0-0.12 p,om for DDT and 0-0.25

m for DDE. The highest level of total DDT plus

DE was 0.37 ppm?9.” The adverse effects of these
pesticides in the human body has not heen fully
established hut are considered.of no significant con-
sequence. Although specific instances “can be cited
of persistence of “certain or%anophosphorous and
carbamates from four weeksse 1o veral months, these
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pesticides do not appear to causg significant long term
residue problems even with their continued use. The
greatest hazard is, by the use of herbicides which
Persist in soil and injure crops, months or even years
after application.

Contamination of air by pesticides: In view of the
abrlrty of Pestrcrdes to va ourrze mto the atmos here
from’the treated sor cr and other materials, the
atomosphere 15 the [ikel source of dispersal. ' The
ma{or eatures of this dispersal from the time the
pesticides are released to the atmosphere unlil thet{
Srcc%rmzulllate in marine animals are reviewed by Fros
ustin

AIR-DRIFT

As a result of agricultural applications and mos-
qurto control - programmes pestrcrdes are present
in the air for var}/mg times and drift for varyin
distances. Indirect evidence of the persistencé o
Insecticides Is found in the contamination of feed
food stuffs and surface residues.~ Akkerson et al.%
reported ahout the drift of chlorinated hydrocarbon
sprays applied by aircraft and factors governing the
amount _of confamination on the adjacent forage
crops. They observed that 1 |b of pesticide gave's
ppm residue’in the fields of 100 feet distance. The same
Insecticide was detected at o.o1 ppm level at 20,000
feet downwind under the same windy conditigns.
They found from this study. that the amount of drift
residue is directly proportional to the amount of
active chemical applied. A drift from an application
of | b DDT per-acre resulted in 0.01 ppm at 3000 ft
drs ance whereasa & |b. application deposited DDT
resr ues of 0.04 BO pm at the same distance. Air pol-
|ution, due to BHC in the Matsurama area Was
mvestrgated by means of glass tube filled with Florisil
60-10 meshYcoated with 5% glycine and attached
10 a small pump29. The recoveryot BHC (alpha, beta
and %amma isomers) dieldrin”and p.p-DDT was
98-100%. In spring, the BHC concentration in rice
fields before spraying was 0.127 p-glcu.m, it was 0.054
Jagicu.m. in urban “area.. After sprayrn% the con
centration In the city It mcreased to“about
cu.m. The Increase vias not directly due to th es ra
Ing, but as a result of the msectrcrd evaporatin rom
the surface of rice paddies and plants. The poflution
was relatively lower on rainy days.

Studies conducted by Rrsebrouqh et. al-x have p

shown that concentrations of chlorinated h

carbons in airborne dust carried by the trade wrnds
from the European and African land areas_to
Barbados range was less than 1 to 164 ppb. The
lower_limit of the averaﬁe content of 1 cu.m, of air
was 78 times 10 to the minus I4th gram. The

amounts of pesticides contributed to the tropical
Atlantic by the trade winds appear to be comparable
to those carried to the sea hy major river systems. The
transportation, of pestrcrds by arr to “the marine
environment is approximatel P/ calculated and data
presented. The operating characteristics of some new
spray machines used in plant protection were investi-
gated. The working conditions of operating personnel
and the degree of atmospheric é)ollutron b)ﬁpestrcrdes
In the surrounding area were determined. During the
sprinkling of the Tield b% various pesficides, the Pestr
cide concgntrations In the tractor cabin at a distance
of 100 m from the machine and in the atmosphers 3)
min_ later were determined3L  The amount of
Eestrcrde penetrating into the operator’s cabin was
|gh|f|cantly high. Fenitrothion in the air was moni-
tored daily” dufing a four week period when 700,000
b of the 1‘pestrcrde Wwere applred by aircraft to 3million
acres of pulpwood forest i New Brunswick
(Canada Arr samples .were_collected in Florisol
filter columns linked in series with bubblers containing
glass distilled dimethyl formamide. Steady increase
in atmospheric phosphorus content was found early
and late in the application programme but levels were
not sufficient to constitute a health hazard to the local
population. The amount of insecticide collected dail
rePresented less than o.01 mg per kg body weight.
Although meteorological data could not he correlated
with the msectrcrde coIIectron and location, conta-
mrnatron alopeare to ivolve a dominant effect,
Ware et alty. found that ground application of
methoxychlor with a mist_blower resuI ed in greater
drift. TarrTret alfalfa had 127 and 111 r;pm of msectr
cide. Alfalfa \ mile downwrnd had 2and Gd
from the mist blower and plane respectively. Glass
plate collections at 165, 330, 660 and 120t downwind
were in agreement with alfalfa residues. Total air-
borne insecticide coIIected at 165 and 220 ft downwind
in ethylene glycol air scrubbers from the mist blower
Was Six trmes that of the aerraI applrcatron A bott
ot a/34 analysed arrsampleso London y GLC and
|n |cated the Bresence of 4 TFh a-BHC %amma BHC
diel rrn rP e highest Concentration
found JP arts_per 10 to the 12th power w/w) Was
18- 21f eldrin and 511 for?amma BHC. EXami-
nation o rain water for pesticide resrdues |n the
atmospheric envrronment n London sowe
resence, of dieldrin, p-p-DDT, and a E a an
amma_isomers of BHC. These results sug gested
at atmosphere carries either as vapour
occulsion on dust gartrcles small amouynts of organo-
chloride pesticides in common use in the United
Kingdom and that they are scrubbed out by rain and
snow. Preliminary résults showed the presence of
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organochloring pesticides in the range of 10-20 [pp
Hindin et al,ib., observed that DDT and Ethion,
when applied” to an |rr|[qated plot, were present in
detectable_quantities as on? 8 2 wee ks ater pp
cation. Thirty per cent 0
diazinon were found s feet above the g eve
durrn% pplication in 1963 while 22% of DDT and
thion were found at this height when applred
during 1964,
vestigation  that insecticides are lost through drift,
photochemical decomposition owrn to exposure {0
sunlrtiht The mvestrgatrons ray If 37 have
revealed measurable ampunts of DDT and chlordane
In agricultural communities and DDT and malathion
In Urban communities. ~ Concentrations of DDT
ranged from below detectable level to 23 ng per cu.m,
foryural samgles and from below etectable level to
as much as 3000 ng/cu.m. for urban communities.
Cohen et aliS. reported that_an experimental agri-
cultural plot af Coshocton, Onhio was sprayed with
4 b per acre, of atrazing and 2 I per acre of esteron
99 The rain water after 3 weeks showed a total
organic chlorine content of 0.3 Bb with atrazing and
2.4-D ester amounting to about 0.1 pph each. Since
the soil one mile away contained e ppm of atrazine, it
can he calculated that no more than'16-17 mg_of soil,
Ber liter of rainfall, would be sufficient to_ Vield the
1 pb of atrazine found in rain water. These data
reveal that dust particles contarnrn? pesticide could
exist in atmosphere and get redeposited by rainfall on
land areas remote from the site of original deposition
of pesticies.
Yoew reported that spra droplets ranging from
50/ in” diameter usually roduce the greatest
ground contamination severa mr es from the source
0f application, while the droplets of 1Q0p usually do
not present a _drift hazard upless winds_are High.
About 80% of particles are deposited within shart
distances when they are larger than 2ooju, while
droplets of less thar' 5* do not produce aplorecrable
deposits and drift for many miles. Such small droplets
pr babl constrtute resprrator% azard. Yates and
Ak esso 4 have demonstrated the importance of
partrce size ypon the drift potential of esticides.
he o bserved that when a pesticide dust of 10/ size
was re eased about 10 feet above the ground level at
g downwing, |t drifted about a mile, whereas
tos only 25p N diameter. were carried 2 miles,
Droplets of 504- in diam drifted not more than 200
ft under the same conditions. To prevent contamina-
tion of the neighbouring hayfrel s with tedion dust
BBIrcatron Maccolloma: récommended, at least a
foot bufer zone when the wind velocity is 3 mph
or less. Tabora2 indicated from his data that the air

The authors have siown In their |n-

over both ruraland urban communities contain pestr
cides arising out of mosquito control and aﬂrrcu tural
pplrcatrons The air samples were collected b
andard high volume air samplers kept at one mile
awav from the area of actual pestrcr e appIrcatron
Analysis by gas chromato%raphy revealed measurable
amounts_of DDT and chlordan in the agriculture
communities. Concentration of DDT ranged from
below detectable levels to 23 nd per cu.m foi‘the rural
sam les and from below detectable levels to as much

000 ng per cu.m for the urban communities.
Durrno 1963, several air samples were analysed from
4 Caltfornian cities. All but two showed measurable
amounts of DDTZT.

amesbergerzrs samﬁled air in two fields for 100
days in 1964 which showed measurable amounts of
aerosol and gaseous 2,4-D compounds. Akesson and

ates44have demonstrated the impoitance of partrcle

size upon the crift potentral 0 pestrcrdes
observedt at when a pesticide dust of 10" size was
released about 10 feet from the ground | eve at3mph
It drifted about a mrIe whereas 0Se on gr A in |am
were carried 21 miles. Droplets of p rn diam
drifted not more than 200 ft under the. same
conditions, Maccollom4s utr rzed air bIast e rpment
usrngfpartrcle size from 20-200" in diam. Emulsifi-

eTormulations or spray orIs erI Increase the dopiet
size regardless of pressure or orifice size. Wettable
powders yield smaller droplets. The author found
hat the ‘most satrsfactorv results to control drift
hazard in_spray treatmen rs to Treduce the droplet
sizes ranging from 40-100jal in diam.

Willis et al4e., have shown that a mixture of 42%
DDT and 16% DDD was incorporated into com-
merce silt loam to a \ ft depth and also the surface
was applied to achreve an average concentration of
42.3 ppm of DDT and 16.2 ppm ofDDD. Atmospheric
concentration gradients and cumulative recovery for
each pesticide were then monitored continuously for
6 months at 10 and 30 cm above the water of soil
surface of uncro ped flooded and non-flodded plots.
Within_the first 2 days, the atmospheric concentration
of DDT at 10 cm dropped from a maximum value

710 58 n?/cum above the flooded plot and
from 2041 to nTg cu.m, in non-flooded spot
respectively. It was found that flooding tregtment
effectively retarded the volatilization of pesticides,
Kii emagr et al4/, have indicated that the loss of
or anop osphorus pesticides due to evaporation or

t durrng application to soil was in the range of

Maccollom48 have presented data for determrnrn
the effect of topagraph Xan weather on the drift ¢
dust from aerially sprayed orchards. The results
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showed that particles less than 10p comprised the
reatest ercentaqe of total particultes collected af the
aximum sampling distance. ~ Smaller particles
collected at the maximum sampling drstance SmaIIer
articles remaiped airbqrne for prolonged periods,
isualization of dust particles was made by fluorescent
pgment Maccollom studied the movement of pesti-
cide partrcles from target areas to nerghborrnq forage
crop fields, Proper condrtrons for theair application
of pesticides were determined by rnvestrgatrn the
effect of air flow patterns on land whére forage
residue was contamrnated by dust drifts. The analysrs
showed that concentration of insecticide in the air was
greater than that being deposited on the filters. To
prevent drift hazard,” it ‘was suggested that pest
control materials be agpl led durrng wind, velocities
of 4-5 miles per hr and'in the absefice of inversions.
Pesticides in rain water: ~Ochiai evaluated the
concentration of BHC in rain water and atmospheie
after the Insecticide was applied to the ground during
rainfall. The results showed that even in urhan areas
where agricultural actrvrty was small, BHC existed
In rain water leading to the surmise_that there was
extensive pollution due to BHC. The high BHC
content in'rain water during summer, rather than in
winter, was considered to "have some relationship
with the s rayrng erigd. But there was no relation-
ship between”th& BHC concentration and meteoro-
lo grcal conditions. ~ Experiments showed that BHC
Bresent In rain water in dissolved state. Caohen
and Pinkertonso analysed rain water which contained
two pestrcrdes applieg prevrousOy in areas one mrIe
awa from the sampling site ganrcc lorine an
sulpnur contarnrngf compounds were detected. Ad-
ditional evidence Tor the finding of or%anochlorrne
pesticides in rain water was provrded y Wheatley
and Hardman5L The samples of rain water were
collected for a prolonged perrod and were analysed
by TLC and GLC. The data revealed the presence o
organochlorrne pesticides in the atmospheie and
subsequently
voIatrIrzatron 0 0pestrcrdes from the upper surfaces of
pesticide treate sqils,  Further it indicated that
pesticicle laden dust n the atmosphere must have been
recipitated to earth by sedimentation and rainfall.
he averaqe concentration of format in rain water
samples collected over 1 month during, the period of
November 1964 to February 1965 was for BHC, 100,
for dieldrin, 20; and for 3 parts per 1
parts ofrain water, where sihe samples coIIected on b/
during the periods of rainfall in Januar and Marc
1965 averaged 29 and 3 arts per 1012 parts of rain-
water resp ectrve (y Th econc usion made by Weibels
with srmrlar findings amply justify that agricultural

f should be at least 3272 feet,
In the rain water resulting from the 0.008

gh[%r(r)tsrcalesrare continuously contaminating the entire
e et al5i. have assessed the total DDT hurden in
the a mosphere of the world, Taking the amount of
air around the world as 5x 10i=m. tons and concent-
ration of DDT _1x10", there might be 5x104 or
50,000 tons of DDT circulating In"the atmosphere of
the world. It all gets deposited suddenly on Tand or
sea_heneath, it wolld amount to less thap 1 g per
hectare (Or one 80th of an ounce per acre) which is
a mrnute fraction of an agricultural dose.
Breidenbachsa collected air samples during the
pesticide spraying season in the peach growing
sectrons of Géorgia, and South Carolina, the citrus
and vegetable growing areas of Florida, the cotton
rowrn regrons of Louisiana and Mississippl, They

Showe measura le amounts (ng per cu.m.) of one or
more of the following insecticidgs in the various 24-hr
partrculate samples DDT, endrin, Heptachlor, mala-
hion, ethion "and 0, O-diethyl S-p-chlorophonyl
methyl phosphondithioate (fTrrthron rnsectrcrde{

Studying the melted ice from Antartica, Peterless
found in one analysis 40 ppm of DDT in 1012 water,
and supposed that this might imply a total over the
whole continent of 2.4x 10z metric’tons. This works
out at about Sg per hectare, not very far from the air
burden per hettare over London & indicated by a
single sample.  The occurrenge. of insecticides In a
place Irke Antartrca must originate only trom the
atmo np ere. Akhmedorss studied the air pollution
y etaphos” ([ O-dimethyl-0-4-nitrop henyl thio-
p osphate) after the rnsectrcrde was used to freat the
lelds in Uzbek SSP.

Flelds of 7.41 and 12.35 acres were sprayed with a
30% metaphos emuision.. Taking metéorological
factors int0 consrderatron it was concluded thaf the
sanrta y 2oroteotron zone for a 7.41 acre field should be
at east 2460 eet and for a 12.35 acre field, the zone
The recommended
maxrmurr/r single dose permissible in atmosphere was
moJcu.n.

Frostgand Waresz compared various methods of
a plrcatron weather conditions and locations in four
e experiments, A mist bIower was employed for

qround application and 15 Ib methoxyc lor in
3 0d Ions of ray Was ap 5o A Pi er awnee
b nozzles ap

monoplane er1urppe wrth
of methoxychlor in 7 gallons of spra per acre at 80
mph. ~Unger these conditions an aérial application
8ave less drift downwind than the comparable mist
lower. Under 5 mph wind velocity, wind and inver-
sron temperature had IrttIe rnfluence on drift from high
clearance spr Oyer app lication. High iversion tempe-
rature caused” greater drift in “aerial application.
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Deposits qn glass Plates,_wnh ground application,
were considerably less with a Iarger nozzle. The
effects of weather; topography and formulation onthe
drift movement of agrlcultural toxicants dusted on
orchards from an aircraft are considered in relation to
the problem_of toxjcant residue on dairy animals
forages.  The authors recommended from their
studies that dusting be accomplished during such
times when the wind velocity is below 5 mph and
when no inversion condition exiss, so that the
adjacent dairy animal ?ast_ureland does .not get
contaminated.”. The potential for pesticide drift
increases with increased distance between the nozzle
and the target, smaller spray droplets, h|%1er wind
velocities and lower humidties. eeB%m% e nozzle
low will also reduce the wind effects®9. Droplet size
IS Increased by operating at lower pressures. The
relationship between the” surface deposition of in-
secticide and atmosPhenc humidity 'is studied and
was found that on low humidity days these sprays
evaporate as soon as theX leave the nozzle,

I{ 1 reportedeo that the average amount of DDT
and its analogues in rain water from seven W|delﬁ
spread stations in the rural areas of Britain, a
around the year, was 7.9 in 10u ranging from 1.2t
21 In 1011 Similar amounts of gamma-BHC and
smaller amounts of dieldrin were also found. |t is
evident from the foregoing results that the atmosphere
IS contaminated_ witf] insecticides while the thought
that man is.continually breathing air with this burgen
of DDT . might be disturbing. ctuaIIB/ It 1S possible
that ordinary person will lose more DDT than he will
%a|n by respiration. On the basis, of current surveys,

e concentration of DDT in his fat may well ‘e
between 1 In 10eand somewhat over 1 In 105 compar-
ed with the supposed air concentration (based on a
single sample) of 1in _10n. Too little is known of
the” properties of DDT in these circumstances {0

ermit & definite statement of gain or loss to the air,

Isebrough er observed that t ough PCB have ot
been deteCted in samples of airboriie particulates but
their observed distribution in sea indicates that they
are dispersed by wind currents and that their fallout
pattern is similar to,that of DDT compounds. DDE
13 a_ccumulatlng In significant amounts In marine food
chains. Its distribution shows that coastal areas are
not the primary source of contamjnation. AcLuanUta-
tive approachto the problem of aerial transport of
chlgrinated hydrocarbons to, the sea has been made b
analysing the" airborne particulates which_contribute
to the Mmarine sedimentary deposits. The results
%btamed mdwaée th_%t wind tr?nsport can account for
the observed distribution of DDT compounds In
California waters and that the amount of chlorinated

hydrocarbons entering the tropical Atlantic as fallout
from_the northeast “trades is, comparable to that
entering the sea from amaﬁor_nvers stem, ..
Methogs for the determination of Pesticides in Air:
Dranovskaya et al.&2 developed a spectrophotometric
method of determination of DDT in‘air. The pesticide
was absorbed in the air in n-hexang or on silicagel.
The solytion containing, the Besﬂude was analySed
spectroBhotometncaIIy for absorption at 236" nm
and DDT content was determined with the air of
calibration (?ra_ph. The method is claimed to be fast
accurate an h|gh|y sensitive. Concentrations of DD T
as low as 0.15 mgfcy,m. can be detected. Grigorescu
et al.6i have standardised a method to determine BHC
residyes in air. Alr was caused to flow through chlo-
ride free toluene at 10-15 cu.m./min.. It wag treated
with a 1% solution of ferric ammonium,_ sulphate in
5% HNO3 a 0.1% solution of mercuric, sullohocy-
anide in 96 % ethanol and 0.1 N NaOH dissolved m
_eth}/I alcohol. The inorganic chlorides and chloring
in the atmosphere will Aot interfere in the determi-
nation. Random analysis of samples indicated that
the margin of error can range fromz1o0% with an
average error of 3% and timé required for the deter-
minafion was 20 min. _ _ N
Gonskaya et al.o4 standardised optimum_conditions
for analysing organsphosphorous insecticides in air
and aerosol containers. The aerosol container method
uses the decomposition of the insecticides with nitric
and sulphuric acids in the presence of potassium
Perman anate and_ the reduction of molybdic acid
1o molybdenum_oxide which has a blue calour. This
In turn’reacts with phosphoric acid to, yield 3 complex
that has a bright blue colour in an acid medium. The
air sampling 15 made with aluminium oxide rather
than the usual_silica gel. ~The method is simple,
reduces analysis time™and avoids the confusjon
resulting from the blue colouration from a reaction
between silica %el and the reggents used. Takade
et altb analysed residues of organo hos?horous
Pestmldes (Baycia-0, 0-dimethyl 0-(4-methylthio-m-
olyl 1) Cohos orothioate and disyston-o, o-dimethyl,
by TLC and GLC equipped witfi flame photometfic
or alkaliflame thermionic detector. The sensitivity
was In the order of 0.005 ppm. Tessari et al.t6 have
put forward a simple and" inexpensive_method for
analysmg pesticides In air samples. ~ The method
involves”guantifative extraction of pesticide from a

y 1rgglosn chiffon cloth screen exposed to the atmosphere
an

r 5 days followed by clean-up with aluminium oxide

d flofisil column Chromotogra h}/. Recovery of
?r ano_chlorjne pesticides from test screens ranged
rdm 86-100 0. _ _

Lahmann, and Henzelez standardised a simple
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method to ciuantrtatrvely evaluate pesticide in the air
and rain water by GLC.” The maximum concentration
of DDT in rain water was 15.5 m?/100 sg.m, (undis-
soIveo? and 401 mg/100 sq.m, of dissolveq’ matter.
In genieral the survey in Berlin area showed that the
concentratrons wereof the same magnitude as those
in Great ritain and U.S.

For the insecticide determination in atmospheric

air, a hr%h volume glass fibre filter was used68, The
saniplgrn r%vds r%na bout 80 cum airfhr. A maximum
of

ggmma exac orocyclohexane and
of 845/ no cum. DDT were found”in the 24 hr.

samples of atmospheric air in Berlin, - Willis et a/6
standardised optimum’_conditions to monitor _the
atmospheric concentration of endrin in_the field,
Air is drawn through a porthole of a stainless steel
boom at a rate of 1 litré/min, by a vacuum pump
into an ethyleneglycol trap which’ removes pesticide
vapours frgm the air. By this device more than 90 %
endiin in air could be accounted for.

Summary

During the, past two decades, a huge volume of
synthetic pesticides has been dispersedin soil, water
and air and many of these compounds are now
found far from the“area where they were applied. In
many instances the translocation of Restrcrde may be
attributed to food. or water as the transmission
vehicle.. Humans in remote areas have also peen
contaminated with pesticide residues,  Pesticide
residues,in fish, birds and humans in isolated areas of
the world can, in some cases, be attributed to djstri-
bution through the food chain.  However it is
a}ogarent from the, rapid| accumulatrng literature

t dispersion by arrtransgortmust also e consider-
ed. Th e main agents of Pestrcrde contamination in air
are air-spraying operations has been amply
demonstrated that the air over both rural and urban
communities, contains estrcr ) S%mptoms resulting
from the drift of pesticides have een recorded on

dpes 8-12 Miles away from the point of application

the drift of tracers used in air pollytion studies
as been authenticated as far as 22 miles from the
source. - Many of the orPanochIorrne pesticides are
detected and quantitatively assessed in rain water in
several countries. These data lead to the hyBothesrs
that pesticides can exist in the atmosphere, ansqrbed
on soil particles, and could be re- deoosrted b}( rainfall
washout on [and areas remote from the site o orrgmal
deposition of pesticides. The pesticides can also &nter
the atmosphere by volatillization. The movement of
unchanged DDT “from the treated crops and trated
soil int0 atmosphere has heen suggested to contribute

to the Wrdesgread contamination of the environment
by this substance

Much of the studies relating to pesticide contami-
nation,of air, due to agrrcultura an mosciurto control
operations, has been con ducted in rghyadvanced
countries, emP 5{ g the most sophisticated an
sensitive anaI ical methods like gas chromatography,
| R.and mass soectroscopy ut very few references
are available in literature to” show the ‘magnitude of
air pollution due to pesticices application m develop-
ing and underdeveloped countries where enormous
quantities of pesticides are being used to control
insect nfestation in foods as well &s in the mosquito
control programmes. . Secondly, pesticide spray
machines have to be suitably fabricated as to cause
minimum air drift during operation. . Such a study
IS urgently needed to protect the environment from
these"dangerous microchemicals.
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%udhees e| borledm rhome and rrIe condrtronsatroom rr| Pgdterr
E‘ W %ar%enceo tiplied rapl %
nrsmsoou alY 1l r\%t |n ure ncertvras He store |I mk 0 a[tesr'b‘rj”l rPon
raturevu enoratr ag '] rR/t poesibe upt Fmgerl
u ST e
contamrnars(ﬁ ntarners orstd[rlrs?[éh
Introduction boiling. After boiling, the milk samples were divided

In-sanitary _conditions in the production and
handling of milk and other dairy products have heen
associated with many. milk borne |seases amon
consumers.  lyar pointed out the prevel ance
highly insanitary conditions of production and the
numerous sources of mfectron to which. milk i
exposed urrnﬁ] it production, processm? and
di trrbutron to econsumers in India.. Such fype of
milk may be expected to be a potential vehicle for
communicating various diseases to the consumers.
Since, in Indid, a general practice to boil the milk
before copsumption s employed the chances of
infection_ by pathogens are ?reatly minimized and
side by side keeping quality of milk'is also enhanced.

In. "2 previous “communication, Kumarz et al
studred the keeping %ualrty of raw milk in home an
sterrecondrtros N the”present study attempt has
been made to stu ythe kee |n dualrt)( of boiled milk
stored at room “and refrigeration temperature to
simulate home and sterrle condrtrons

Materials and Methods

Pooled raw milk samples, from the distribytion
vehicle were collected in one litre quantity in sterilized
bottles. These milk samples were given one instant

dgy

In two parts. The half of the sample was kept at room
temperature (18-22°C) and the other half in refrigera-
tor maintained at 4°C.” Four such boiled milk samples
were stored in tap washed, unstenlrzed one litre glass
bottles and studied for keep mg qua |t)() he other 4
samples stored in one litre stérilized Dottles (chemi-
cally cleaned bottles steriljzed at 180°C for 30 minutes
in 4 hot arr oven), were also studied for their keeprnrtr
8ualrty The resulting 16 subsamples were studied a
24748, and 72 holrs Intervals for standard Plate
count (SPC), psychrop hrlrc count, coliform count
enterococcr c u f st R)rrococcr ‘count, meth X ene
blue reduction time (M titrable acidity (
and clot-on-boiling (COB% tests.  These ests were
erformed according to the methods recommended
standard methods for the examination of Dairy
Productss  Indian  standards Institutiona and
Chalmerso.

Results and Discussion

Results of anal ses of boiled milk samples stored
at room and ref geratron temperature under home
conditions have beén presented in Tables 1and 2 an
those handled, under sterrlrzed conditions have been
presented in Tables 3and 4,

t Patofthe M V. Sc. thesis submitted by the Senior author to G. B. Pant University of Agri. & Technology, Pantnagar.

-+ Asstart Professor of milk Hygiene &Public Health. College of Vieterinary Medicine,
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Resulte of analyses of boiled milk samPIes stored
under_home conditions revealed that a_few of the
organisms could survive boiling. These might be some
of the sporeformers, thermoduric or thermophilic
organisms which multiplied rapidly during storage
at Toom temperature, But at refnqeratmn temperature
their number was not so high as &t room temperature,

Table 1. average bacterial flora, mbrt, cob & titrable
ACIDITY (TA) OF BOILED MILK KEFT AT ROOM TEMPERATURE
UNDER HOME CONDITIONS AT DIFFERENT TIME INTERVALS

O 2 Bh) 2

Tests
SPCiml. - 1IXIOS  4exi0s 205%105
chrophiles/ml ” 2X103 8X103 12:)[(203
ﬁxgﬁﬁhfrgr ! 25 3i) i
- . ¥
%) e om om0

Table 2. average BACTERIAL FLORA, MBRT, COB & TITRABLE
ACIDITY (ta) OF BOILED MILK, KEPT AT REFRIGERATION TEMPE-
RATURE UNDER HOME CONDITIONS AT DIFFERENT TIME
INTERVALS

Tests | Ofn) %) 8 72
. sy @l 2X102 26%%02 28%[0@
L
% 06 016 OB 0l
cotdity () atholing ik kept st room eamp ander seariiees
Tests 0f) 2%(r) B 72(r)
ml.
- B 134%%03 166K103
- s + _3 @
TA (% 015 0@ 02 03

t étlg(i%ures in the parenthesis inciicate the number of samples

Table 4. average bacterial flora, mbrt, cob & titrable
ACIDITY (T a) OF BOILED MILK KEPT AT REFRIGERATION TEMPE-
RATURE UNDER STERILIZED CONDITIONS AT DIFFERENT
TIME INTERVALS

O(r) 2A(hrs) B(rs) 72 (hrs)
LI T T

05 06 05 0B

Tests
SPCm

T(in hours)
i

indicating their low rate of multiplication at refrige-
ration témperature. ~ Psychrophils were found “to
accur both at room and refrigeration temperatures,
Since all of the psychrophilic” organisms are killed
by. pasteurization (Witter,6), théir destruction at
boiling point is obvious, therefore, their presence in
bo_|Iet_ milk indicated nothing but post-boiling conta-
mination. L _
The presence of psychrophiles in boiled milk,
stored under home conditions, was suspected from
the storing vessel which was not sterilized and also
from the “environment as the container was not
SCrew capPed. In the present work the findings that
boiled milk, when stored in sterilized container did
not reveal the presence of psychrophiles supported the
view that the container was the main' source of
psychrophiles in the boiled milk and these organisms
can multiply at room temperature also. The presence
of enterocgcci in boiled milk samples kept under
home conditions at room temperature after 24 hrs.
of storage suggested that they also came from the
container and” multiplied at _room _temperature,
Absence of enterococci in boiled milk stored at
refrigeration temperature under home conditions
might e due to inability of contaminants tg muIt_|PIg/
at ‘Tefrigeration temperature. Since psychroPme
coliforms, enterococci and staphylococct could not
be detected in boiled milk samples up to 72 hrs of
storage under sterilized conditions at room tempera-
ture as well as at refrigeration temgeratur_e, it may be
assumed that they were destroyed by bailing, =~
The MBRT and tifrable cidity of boiled milk
samples stored  at refrigeration témperature under
home and sterilized conditions remained constant
and all milk samples remained negative for COB tests
up to 72 hrs, Therefore, on the basis of observatigns
recorded in the present work it may be recommended
that boiled milk can be stored upto 72 hrs, at refrige-
ration temperature without any appreciable change
In its qTaha/ . :
Results of analyses of boiled milk kept at room
temperature_undei sterilized conditions Showed the
Bresence of some heat-resistent organisms only.
sychrophiles, coliforms, enterococci” and staphy-
lococci could not be detected throuPhout storage.
The Standard Plate Count was probably due to some
of the sporeformers that survived hoiling and. multi-
plied durin storaqe. With the incredse of these
organisms during s_ora%/? titrable acidity showed an
mcreasmﬁ trend hile MBRT decreasedcorrespond-
Ingly. Thus it became aﬁparent that the survival of
thermoduric or_thermopnilic organisms has a great
influence on MBRT, and titrablé” acidity of milk"and
ultimately affected the keeping quality of milk at
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room temperature.  Of the 4 such milk samples
analysed, 2 became positive for COB test within 24
hrs. The remaining two were negative for COB havmg
MBRT of 5 hrs."Only qne sample remained COJ
negative upto 72 hours as it was free from thermoduric
organisms. _Hensonz observed the growth of thermo-
Phnes in milk causing off flavours and high acidity.
t was Interesting to_ note that heat resistant organisms
were also present in hoiled milk samples stored at
room temperature under home conditions and they
were probably r_eshpon3|ble to make the milk sameIes
COB positive within 24 hrs, of storage. The MBRT
was also brought down suddenly to hour after 24
hrs of sto_ra?e and there was a rapid increase of
titrable acidi ey Therefore, it was evident that these
organisms were Iarge_I?/ responsible for lowering the
raetep#eng quality of boifed milk stored at room tempe-
ure,
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The present process of cooking for the production of pre-cooked freeze dried mutton results in the release of large quantit

of
%ravy or cook out and the_consequent loss of colour and juiciness of the end product, resulting in a low level o acceptabiﬁt_Y.
modified method of cooking is described in which the ahove drawbacks are overcome

inorganic polyphosphates.

For the production of precooked, Accelerated
Freeze Dried (AFD) meat on a large scale, the present
method 1S to cook the mutton after deboning and
removing the superficial fat, in sprlnlg |oaced caoking
forms, popularly known asham moulds, Each cooking
form has a holding capamt%/ of 4 kg of dressed mutton.
The cooking forms are heated n an autoclave at
85°C for five hours at the rate of one hour for the
heating of form and one hour for every
muttol. Care is taken fo ensure thdt during this
oPeratmn, there is no building u(E) of overhead Steam
Pessure. At the end of the” cooking process, it is
ound that 35-40% sby weight of dressed mutton)
of “Cook out” is released. ™ This logs of gravy is
reported to_ produce the characteristic “Woody
Texture~1 of the freeze dried meat and a consequert
lower level of acceptability, as compared to the meat
cooked from fresh mutton.

In order to utilise %amfully this cook out, attempts
were made to conceritrate the released gravy and add
back to the cooked mutton before freeze drying.  But
this did not improve the product to, any Significant
level. Studies have been therefore initiated to_evolve

a standard process to improve the acceptability of

Elre-cooked AED  meat byr Increasing " its Water
olding Capacit EWH_C). his has been attempted
by the“use of inorganic é)ho%)hates/ olﬁ/ghos hates
and chelgting agens like EDTA 50 that cooking
release volune could be restricted. The use of phos-
Ehate_s for Increasing the WHC is well known and has
peen investigated byseveral workers? -, Existing,data
IS, however,”’mostly confined to pork, ham, beéf and
poultry meat like ‘turkey and chicken. The present

communication reports the effect of polyphosphates
on the WHC of neutton as also whePhe?/%r n%t the

*AFD—Accelerated freeze dried mutton.

kilogram of
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fo a considerable extent by treatment with

enhanced WHC as £ result of this treatment IS retain-
ed on subsequent cooking and freeze drying.

Materials and Methods

Raw material: Fresh mutton as available in the
local market was used in all the experiments. Mutton
after debonln%(and removing the superficial fat_was
cut into churks of approximate dimensions 3.75X
3.75 x 125 cm.

Pretreatment;  This was carried, out b%/ dlé){?ln?_ the
chunks in solutions containing various concentrations
of , sodium hexametaphosphate,  sqdiym
tripolyphosphate and mixtures "of sodium  tripoly-
phosphate and sodium chloride. _

After treatement for a Specified Iength of time the
solution was_drained off and the mutton was stored
at 5°C overnight.

. Temperature andperiod ofcooking: Cooking form, of
dimension 26.8x 14.0x 16 cm, loaded with treated and
control mutton samples were heated in a cahinet
provided with steam inlets and outlets. Temperature
was requlated by adjusting the rate of steam, T_emPe-
rature of cookmg Was accuratelly determined with the
help of copper-Constantan thermocouple which was
kept in the %eom_etnc centre, of a representative
5 Ples the meat piece was again kept at the core of
the form. The period of cooking was calculated from
the time the centre of the represéntative piece reached
the re(iuwed temperature. ~After cooking, the meat
was allowed to cool to room temperature, and the
volume of gravy, thrown out, was measured b
decantation. “Theé volume of ?ravy itself was taken &S
a measure of WHC4. The gravy was added back to
the cooked meet and the samplés were stored at 5°C
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?ﬁlermgt%t for possible reabsorption of the liquid by
e meat.

foH: pH of the meat was determined with the help
of a pH meter, before and after cooking.

Texture measurement: . Cohesiveness of cooked
samples was estimated using a texturometer, develop-
ed by General Foods Corporation, USAS. Samples
were"cut to a thickness of 1.25 ¢ms and the cohesive-
ness was evaluated b;f] calculating the ratio between
the areas of first two chews of the plunger.

Freeze-drying: The meat, both treated and control,
was frozen in & blast freezer and finally radianf freeze
dried at a maximum surface temperature of 55°C.
The freeze dried end product was evaluated for rate
of rehydrationb. The rehydrated mutton was con-
verted Into a curry and was submitted to organoleptic
evalyation by a.panel of trained *udges. _

All the chemicals used were ot analytical standard
except sodium tr|pol?/phospha_te which was of com-
aneri:_lalt grade. Al determinations were run In

uplicate;

Results and Discussions

Al the results have been presented as a percentage
of control since it is well known that there is a IarPe
variation in musle _8ual|ty from sample to sample.
This handicap of wide fluctuations in"the condition
of raw material has been reported by earlier workers

also. o : :
Results shown in Figure 1, confirm the earlier
observationss that the two important factors influenc-
ing the WHC are the temperature and time of heating.
In"order to minimise the gravy( loss, heatmg of mutton,
till the geometric centre” of the represenfative piece,

reached 50°C, was tried. This resulted in minimum
FIG-

_80¢

0 30 60 90 120 150 8o
TIME OF HEATING [MinuTES |

c00k out. However, cookmg was incomplete. Also
heatm? at 50°C for prolongéd period of 3 to 5 hrs,
did not yield a well cooked product. Higher cookmg
temperature of 70°C resulted in the release of 35, 4

and 45 % e '(bY weight of mutton) in 3, 4 and 5hr.
heating reSpectively.

In order to restrict the amount of cook out and to
achieve the desired degreg of cooklngr Rreferabl at a
lower temperature the effect of EDTA and sodium
hexametaphosphate was, tried in the first instance.
The results are recorced in Table L 1t will be obsery-
ed_that neither of the addifives increases the WHC.

The effect of sodium tnpolyphosphate (TPP), as
presented in Table 2; indicates that the treatment of
raw mutton, effectively decreases the cook out after
cooKing at 60°C for 180 min and the degree ofcookm%
achieved is_also more than in the control. Solutio
containing 7.5 to 10% TPP gives the maximum WHC
and any concentration above 12% shows a tendency
E%wﬁgqs more loss of gravy though it is less than the

Table 1. cook out foﬁ&)w hexameta phosphate

(After cooking at 60°C for 180 min)
Com%ugeﬁéb%n of (()(/%ookw%ug f Cook " o$}
on ntro

[
i

Sodium Hexameta Phosphate %gﬁ

B
14
Table 2. cook out f%mentraﬂons of sodium

(After cooking at 60°C for 180 min)

R O

Ooncenf
50
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The effect of TPP. on cook out for four different
temperatures of heating, namely 60, 70, 80 and 90°C
for periods from 30 to 180 min is given in Table 3
The cook out Frogresswely increased with time and
temperature. [t cap be observed that the polyphos-
phate treated samples %ave much less grav;{ as com-
Fared to the cprrespon Ing control (.untredted samp-
es). This confirms the efficacy of polyphosphate at all
temperatures and periods of heating.

The failure of EDTA and sodium hexametaphos-
Phate to increase the WHC may probably be due to
he fact that the initial pH was,riot adjusteds and also
due to the absence of specific configuration and
distribution of charges such as occur i long chain
polyphosphate0

Effect on pH: _Polyphosphate treated samples
showed distinctly highef pH initially and after cook-
m%. On treatment with polyphosphate, the pH s
increased by 0.5 unit more than the control initially
and heat_m% subsequently increases the pH by nearlg
0.7 unit inthe case of phosphate treated samples ant
0.5 unit in_untreated _samP es. . The maximum pH is
reached within 30 min of heating and remains_con-
stant on further heating. The change of pH which is
on the alkaline side may be one Of the reasons for
increased WHC1L

Texture profiles: The changes in cohesiveness for
the treated and untreated samples are reflected in
able 4. The cohesiveness for the treated samples i.e.
the work done to break the internal bonds, 1s marked-
% lower than the untreated samples irrespective of
the nitial variation of samples.  This indeed was
expected hecause phosphate treated muscle systems

soften much easily than untreated ones, and polyphos-
Phates permit more rapid grocessmglz, Slnee at
emperatures higher than 65°C, myofihrillar and
globular proteins get coagulated8, a Cooking tempe-
fature of 60°C for” 180 min was selected for treated
mutton samples.

Period of treatment with tripolyphosphate; Cook
out for treatment for different periods with 10%
solution of sodium tripolyphosphate and subsequent
cookmgi at 60°C for 180 min is presented in Table 5.
The volume of gravg decreases with increasing time
of contact from 30 to 120 min and shows a
tendency towards increase for 150 min contact and
beyond.” Indefinite soaking, therefore, does not
produce any beneficial effect.

Effect of addition of sodium chloride: ~ Adgition of
sodium chloride to sodium tnplwghosphate is known
to improve the swelling and WHC13 'Table ¢ shows
the beneficial effect ot sodium chloride particularly
at 5% Concentration more than 1% sodium
chlorice ‘was found to give adverse effect on the
palatability of the end product.

Evaluation of treated and untreated samples, after
freeze drying:  Polyphosphate treated freeze dried
samples have better reconstitution as_compared to
untreated and hence possess more juiciness and
tenderness (Table 7). This is further confirmed by the
higher ratmrg b¥ a trained panel of judges when
curry prepared from the freeze dried ‘product was
submitted for organoleptic evaluation. (Table s)

From the aboye discussion it can he concluded that
the treatment of mutton in 10% sodium _trlpolﬁllnh_os-
phate with ((or without 0.5%to 1%) sodium chloride

Table 3. cook out, for cooking at various temperatures and various periods for control and samples treated

\WTH 10% TP LU

Temp. °C 60 & )

C?ﬁ}l(llrﬂg (‘% of (%’T%ﬁ of C%?\Prfol Control  TPP C%%?;ol Control 'TPP (%n?rfol Control  TPP O()o/(r)1PrBI
L) . . H B85 B0 O B A B F D K5
60 95 40 Y 80 180 66 B 5 O £ B 615
)] 155 85 W0 25 ® 0¥ B W5 L P S
120 155 85 35 B W 0N B W5 B S
150 215 110 6 %5 6 B P BV U B A 5
180 265 130 H % 0 B B ¥ 65 B A 75

Note:  TPP—Treated with 10%solution of TPP.
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(by weight of dressed mutton) solution for 2 hours

and SUbsequently COOkIng at Cf 3hrs prOduceS Table 7. comparative reconstitution for control, samples
d product Supenor to the e)(|5t|n one for the produc TREATED WITH 10% SOLUTION OF TPP AND 10% SOLUTION OF
tion of Bre -cooked accelerated” freeze dried meat, TPP+ NACL FOR 120 MIN.

from lamb mutton.

Time OOV\%EUQJM& r0/
Acknowledgement min. const aﬁso\l\l%ted ns% aéso

Authors are thankful to Shri V. Subramanian for
his help in freeze drying the samples.

Table 4. cohesiveness, as measured with a texturometer -g
AFTER VARIOUS TEMPERATURE FOR VARIOUS PERIODS

Table 8 organoleptic evaluation

TlTr?Ethir% Control TPP Oon%PoI TPP Control TPP o
Quality Attribute Oontrfgl +N2%I TPP

lour %
I?é/iour : i +
rgﬁradirg : + Y
Note::]z. TPP—Treated with 10%solution of TPP for 120 min N0|tjk oslefforetl Nt e D "
Note:—Z, C ding values after f dryi £ CETnIte | EI
ote orresponoépl%r\(/):iluefteorlsgeeze rying o Y Hlé?y o H%"l( 5”( (QP[
TP — 03
TPP+Nacl— 0.3
References
faple 5 cook out fapppreatnent for different periods ] Wismer—Pecerson J. J Fa sei., 1965, 30, &.
Treatment period  Cook out as %6of Z Hande" A/ FARES, 15 1, %5
0 3. Hellendoorn E- W, Fd Technol Champaign. 1962, 16, 119
. o) i 4 HamR ANFdRes, 199 10%.
é § % 5 T H Wiy ) E. a Seei A
might _ : b de%hanvsmsm ?9(%15985 T R ad
(After cooking at 60°C for 180 min. 1. BettyM Wetts, Adv Fd Res, 1954, 5.1
Note:  Cook out for control is 185% 8

InP a emistry fMuscIe as_a
WL%IVG@W Ofi\/\;;v’gésﬁsmfﬁﬁ:’%&an ISOH nf&;ﬁj ﬁ

Table 6. cook out FOR COMBINAIION OF F RENT CONCENT- 9 \Msnler_Pe(krsonJ 1 Fd Sei. 1%5 30 %
' 1 1

Rfjlei':mSFt iO?IU CHLOR E WITH. TPP AFT 10 |n ) _de U M.,
i kgt i i) e%d ' % Bﬁm A
OOI}I]%CI Cooktout Ooofwt.  Cook outa.? %0f N

1L BOég%E E Harms P. V. Shorthose W R., 1. Fa sei. 1971,

I | '- 2. Neh ) H, Shiagle K. Brosiy £, oy
% | Ea | gg e 6 B @ﬁm}t A
Note:  The corresponding value for the control is 235 3 Sh%GS\;\I%B%ussel D. R and Wierbicki E, 3. Fd Sei-
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Mrcrobrologrcal quality of market milk in various
cities in India has heen reported b

Wor er313 No such study has been reported for
Harxana where the tempera ure 1S maximum in sym-
merd. Therefore this study was undertaken to find
out the mrcrobrologrcal quality of market milk in
Hissar City, from various sources of milk supply, m
different seasons.

Materials and Methods

Ninty-four samples of raw milk collected were
examined for various micro-organisms both in raw
and laboratory pasteurised conditions. = Qut of 94
samples, 15 were collected from Animal _Farm,
Haryana Agricultural Universit éHAU) 17 from
Governmenf Livestock Farm (GLF), 34 from milk-
vendors and 28 from confectioners,

Samples of milk were collected from vendgrs at e
different major road barriers.  Samples of milk from
the confectioners were collegted from 5 different zones
of the city. The samples of milk from Animal Farm
&HAU) and GLF were ziollected at the rgornts of frnal
isposal of milk (raw milk) to the consumers. Samples
were collected during Wrnter (January to March)
and Summer (May to"June).

Duplicates “sam Ies were collected carefully in
sterrhzed milk sa ] |n% bottl es of uarter litre “size.
|ce-pail was used to bring down the temperature
Immediately. Lab oratory pasteurrsatron was dong in
a water-bath, at 63,0°+(0.2°C for 30 min, in sterilised
Pl %ed 100 Mml. conical fIasks and immediately cooled
0°C in'ice-bath5.

# Presart Addlress: Dairy Technol
Dairy Research

Division, National

nstitute, Kamal (Haryane)

ofml
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Standard procedures were used for enumeration of
C and coliformss (violet-red-bile-agar) and spores,
staphylococci and yeasts & moldso.

Results and Discussion
(@) Microflora in_Raw-Milk: ~ The results of

microflora in raw-milk are presented in Table 1 SPC
was found to be hrghestm LF milk samples, follow-
ed by milk samples from confectioners, milk vendors
and "Animal Farm. Studies of Pal and Sinhaz and
Vijai & Saraswatz showed lowest bacterical counts in
the organised dairy milk. Results obtained with milk
samplés of Animal Farm (HAU) are in agreement
with the frndrngs of these workerss, 2 but hrghest
count in GLF mi:k is quite contrary in this s dY
Thrs may p ossrbIY be due {0 contractor system of milk
|s osaI under Tess sanrtary conditions. . Also no

haling facrht% Was avarlab eat GLF the srngle major
sourceo milk supply in th ecrty e |g est rane
was in confectioner milk, 1.e. 6x104 to” 2 [04
per ml.. This illustrates the varratrons in sanrtar
productré)nto'& mrlkI - AccolrldAn to Sbls theOI Eml
roduce nimal Farm can be graded as
p Good’ ana milk produced b&/GL} as Poo? "and the
other two sources as Fair’.

Maxrmum numbers of coliform were found in GLF
mrIk ol owed b confectroners Animal Farm and
milk-vendors. Only presum tive test was carried out
for cohform or anrs s. Ac ordrn%to IS1s standards,
milk from all sources can be %rade as unsatrsfactor}i
The high coliform densh'es &specially |

revealed insanitary conditions of productron and
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Table 1. quality of raw milk samples from various sources lable 2. quality of Iat.)oratory pasteurised milk from
Animal  Gowt. Milk Con- V_amus e
Test Farm  Livestock Vendors fectioners Animal  Govt. Milk Con-
Farm Test Farm  Livestock Vendors fectioners
SPC (Ix104/ml) B 6B 1 W o Farm
(3-248)  (76-1,895) (9-1,505) (6-2,490) 1 12 s 57
Coliforms 64 462 K] 138 i 102/m| (1.5-120) (28-330) (11-446) (5-1330)
(1X To2/ml) (04-259) (2-2,150) (0.45-112) (0.15-2,490) Coliforms
Stgghylococu 25%2 167221000 3248%40 532 (LX10"ml) — — — -
toz/m]) (&292) - (162000) (34840) (B5200) g, )J)hylococm 02t 034 03l 0
IDerSZImI 0.46 00.17}15 6(%55 (2)%70 102/ml) 009 (014 (015  (o-10)
O-12)  (O-L4)  (025)  (030) Yeasts & molds
Yeasts & molds 12 il 10 30 (IX101/ml) —~ —~ — —
(1X102ml 0-4)  (037)  (o-11)  (0-19) o o
. . # Figures in brackets indicate range.
- Figures in brackets indicate range. LPC: Laboratory Pasteurisation Count
Table 3. seasonal distribution of various microflora in raw milk from various sources
Test Animal Farm Govt. Livestock Farm Milk Vendors Confectioners
Winter Summer Winter Summer Winter Summer Winter Summer
SPC 3 118 492 40 213 % 511
(1 X104/ml) (3-41) (35-248)  (76-1080) (92-1895) (9-100)  (14-1505)  (6-322)  (20-2490)
Coliforms 16 99 23H 664 22 28 248
(IX'102/ml) (0.4-48) (8-295)  (25-950)  (20-2150)  (0.45-67)  (12-112)  (0.15-70)  (1.7-2490)
Sta xphylococm 21 115 524 8q7 44 558 120 944
w2/ml (2-75) (17-292) ~ (16-2000) ~ (23-1980)  (3-117) ~ (33-4840)  (12-751)  (8-5200)
Spores 0.3 053 0.64 0.79 2.3 L7 083 343
X 102/ml) (0-12) (0-1.15)  (0-145)  (0-1.25) (0-25) (0-1.19) (0-4.5) (0-30)
Yeasts molds 0.76 15 1 16 057 15 2.23 4
(IX 102/ml) (0-1.7) (0-4) (0-25) (8-37) (0-1.7) (0-11) (0-19) (0-14)
- Figures in brackets indicate range.
Table 4. seasonal distribution of various microflora in laboratory pasteurised milk from various sources
Test _Animal Farm Govt. Livestock Farm Milk Vendors Confectioners
Winter Summer Winter Summer Winter Summer Winter Summer
SPC (LPC/ml)63°C 59 142 40 4 3 217
e T s R B D N T I S
Coliforms
(IXIOVmI) — — — — — — — —
Staphylococci 0.05 0.32 0.32 0.36 0.14 0.34 0.22 0.37
) o) (009 009y (014 006 @15 067 (1o
Yeasts & molds
(1 X1oi/ml) — — — — — - - -
f F|% res in brackets indicate range.
PC—Laboratory Pasteurisation Count.
2
noMWft rmnvunfiiM T
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handling of milk. Me CaIIum7f|nd|_n%s also indicated
that coliform test was the most reliable for detecting
poor quality of raw milk.. _

Staphylococci population (using _Staghylocqccus
Mediuni 110) has also been maximum in GLF milk &
minimum in’ Animal Farm milk. However, spores
showed a different trend than other microorganisms.
Maximum number was present in confectioners- milk
and minimum in Animal Farm milk. Confectioners
generally get their milk from vendors and trend ob-
Served may be due to contamination of milk from the
cans of thé vendors, which are not seamless. But yeast
and molds were maximum in GLF milk and lowest in
vendors milk. Higher number of yeasts and. molds
seems to be_directly related to the higher densities of
other or?am?ms. _ _ _

b) Microtlora in Laboratory Pasteurised Milk;
The results are presented in Table 2. Coliforms and
yeast & molds were absent in all the samples (:10
dilution).  Absence of coliform showed satisfactor
gttjaht 8% Laboratory Pasteurised milk as per ISI-

andards, . . :

The highest SPC was in confectioners milk and
minimum’in Animal Farm milk. According to Sl
standardb, appreciable numbers of bacteria in labo-
ratory pasteurised milk indicates contamination from
poorly sanitized utensils L

Staphylococci number was also miximum in GLF
milk and minimym in Animal Farm milk. The Iar_?e
numbper of staph¥_lo_cocu_ may be regarded with
suspicion, but definite dla?onoms have not been
carried out in the present study. Heinemanns also
reported salt-tolerant micrococci in grade ‘A ﬁ)asteu-
rised milk (140°F for 30 min) on Medium 110 and
observed less than 20 colonies/ml. o

The destruction after lahoratory pasteurisation was
more than 99 Ferc_ent_m all the cdse, _

(c& Seasonal Distributign of Microflora in Raw
Milk:  The results have heen presented in table 3,

PC was always found to be more in summer. The
same trend was reported by Pal and Sinhal Coli-
forms, staphgllo_cocm, yeast' & molds also followed
the same trend in the present study.

Spore formers showed the same trend with the
exception of vendors milk. The finding are in ag%re-
ment with Verma et al9ang El Sadek & Attiall."The
reverse trend in vendars milk has also been su Por_ted
by the findings of Pal & Harper and Abo-Elnajar
probably dué to carelessness in the maintenance of
sanitary conditions during winter, _

d) ° Seasonal Distribution_of the Microflora after
Laboratory Pasteurisation: . Table 4. Shows _the
distribution after pasteurisation. Al the organisms
were more in Summer than in Winter. ConfeCtioners
milk showed the highest number of all types of
micyoflora during Summer showing the poor’type of
sanitary conditions. O

Summey season is well-known for poor guality milk
and development of low cost chilling facilities on
crash programme is a need of the day.
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Arhar dhal (Cajanus carj]an) IS invest
It has been obServed that nearly 4
peptides of phenylalanine tk/
drolysis with 2N 'HCI, Al th
gme and glutaming. Durmt% Processing

of the dhal, a s
ound to proteins in a way that is release

others (7.5 pmol/g).

Lequminous  seeds. 2 partm_ularly Phasgolus sp
and groundnufa 4 have been investigated for their
free amino acids, with respect o changes in them
during germination. Only one dhal in common use
?ree_n gfram, (phaseolus Vulgaris) has been examined
or its Tree amino acid contént5,” Arhar dhal (Cajanus
cajan) has been reported for its changes in amino
acids and proteins and the changes in"them after a
processing treatment mvolvmo%precookmg and dehy-
dration.6,7Butthis important dhal ofthe Indlian dietary
has not heen reported for its free aming acid contents
and the changes in them during_processing treatments.
In this papey the dhal is exantined for IS free amino
acids and other non-protein nitrogenous components
that are also water souble and for the changes they
undergo during a processing treatment.

Materials and Methods

Dehusked Arhar dhal obtained from local market,
was processed according to the procedures previously
described in connection with development of precook-
ed dehydrated dhals with reduced cooking, time§
The raw dhal (RD), dhal prepared bdv precooking ang
dehydration ( D% and dhal prepared Dy treating with
papain during the processm% EPTD,) iere powdered
and sieved through TOO mesh to minimise sampling
errors and used for extracting the water solubles &5
described below. o

Aqueous extracts: A modified procedure of Dento
was followed for preparation of water extracts, Two
grams of the powdered dhal were taken in a 250 ml

rosine, alanine, isoleucine and leucine, as shown by liberation of corr_esRondinﬁ
e natural amino acids were found to be present, glitamic acid being highest fo

bq}ated forits free amino acid content and also for ather water soluble non-protein constituents,
Y% of the ninhydrin positive constituents comprise of peptides, which are mostly glutamyl

acids after hy-
owed by aspar-

| I:]ght Increase In peptides was, found and part of alanine appears to be
d by the mild hydrolytic conditions of
ssing with enzyme treatment showed a slight increase. * Arginine was one 0

rocessing. Amide ammonia content after proce-
the amino acids found in higher amounts than

|

flask with narrow long neck such as volumetric flask
and extracted with 10 ml of water for 30 min with
occasional shaking. To the aqueous suspension was
added 40 ml of redistilled ethyl alcohol to_make it
80% alcohol. About 200-22Q ml of chloroform was
added to the alcoholic extract in the flask and contents
ently swirled to prevent excessive emulsification.
e agueous and alcohol-chloroform phases were
allowed to separate overnight and the aqueous extract
used for further investigation.
Amino acid determination:  One ml of the extract
was diluted with 0.2N citrate_buffer of pH 2.2 and

0.5.ml of diluted sample a{)fhed directly on the two
resin CéJIumns of Beckman 120°AC Amino acid analy-
zer and ana

Ieyzed for the amino acids using conditions
recommendéd  for. pf&ysmlogmal fluid analysis*,
excepting that Resins PA 35 and AA 15 were used.
The contentration of the various amino acids in the
extract was calculated using appropriate, instrument
consfants and when the identity of amino acid or
%epnde IS not known, an average constant was used.
ne values are expressed as umoI/? of dhal, after
applying an agpro riate factor thaf was calculated
using internal Standards %s described below.
Internal standaras: The two amino acids, nor-
leucine and homoarginine, which do not occur
naturally have been “used as internal standardsl0
Their récovery during the extraction has been deter-
mined and the concentration of the various aming
acids and peptides calculated on the basis of 100%
recovery of added standards, one each for the two

+ Beckmen Technical Bulletin ATB-034 Decermber 1966 Spinco Division, Beckman Instruments Inc, Palo Alto, Cal.
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resin columns. . The values expressed are average of
two determinations.

Amide ammoma determination:  Amide ammonia
was determined yestlmatmg ammonia in the extract
before and after Xdrol%sn With, IN HCl at 100°C for

fr as recomme g Kasaill Th eammoma n
squtlon was (etermine y Conway microdiffusion
technique and usmo Berthielot’s reaction as recom-
mended by Fawcelt and Scotti2 using Beckman
microanalytical system.

Results and Discussion

The method adopted here for the extraction of free
amino acids viz., extraction with 80% alcohol and
adding chloroform has a great advantage over other
methads in that both extraction and deproteinization
necessary hefore analyzm? on the ion-exchange resins
Is accomplished In one step. The method fas been
compared  with other methods and found most
suitabless for estimation of all amino acids exceptmg
the basic amino acids which are presumably boun
to the acidic grouPs of proteins and not released14 15
Hence internal standards, nor-leucing and homoar-
ginine (one each for each set of determinations, acidics
and neutrals and basics) have been added on the
Brmmple that the losses in each dunn(rl extraction by

inding to proteins etc. will be same Tor each of the
aminoacids in the two sets of determinations, The

internal” standards also help in the identification, of

the amino acids on the charts as well as for accounting  h
of errors due to day to_day variations and for thesg
reasons also, the practice is routinely adoptedi
Recovery for the two ammo acids during the experi-
ments was, 100% for nor leucine and 93-98 % for
homoarginine, Table Tg|ves the values for all the
amino auds determined or the three dhals analyzed
viz., raw dhal; processed dnhal and dhal processed
using enzyme freatment. . Values for the amino acid
com ?mon of the proteins of dhal are also given in
the table for.comparison.

Data avatlable in I|terature regarding the free
aming aC| contento é;ummous seeds, 5 16 show
that the values o tame In this mvestn{;ahon are
nearlg the same (0.2 to 20 pmols/g). Further it has
also Deen obseyved that when thig'1s compared with
the aming acid composition of the proteins of the
dnal itself, no regular pattern can be observed and
this has also been the finding of other mvesttgators
as summarized by Steward and Bidwell27. The values
observed by us for artitmne in particular and basic
ammo aC| S In r(];enera are_comparatively high and

t edue tot etmproved extraction inthe fmethod

d) y us. The values remain more or less un-

cha ged dunng processing treatment being same 7.5

1. disappeared after hydrolysis by 2N

jamols for ar%mme 0.9, L0 and L1 for lysing and
3 12and 11 for histidine. It will be seen that the
contents of a few_ more amino acids such as proline,
lycing and tyrosine also remain unchanged whereas
or valine, letcine and, isoleucine there is-a slight but
significant decrease after processing treatment, per-
haps due to leaching losses. Exceptionally high losses
In phenylalanine alone among_all the amino acids ma
be notéd (34 to 12 Jamollge. QOn the other han
aspartic acid and alaning contents increase more than
four times and two times respectively after both
processing treatments, The increase in‘the value for
aspartic acid must be from aspargine hydrolyzed
during the wet heat processing conditions. “Glutamic
acid also_shows a similar inCrease, although slight,
from 185 to 218 presumably after a release. from
glutamine. An increase seen in the value for alanine
ma¥ be compared with no corresponding increase in
that of s-alanine.

A preliminary analysis of the peptide constituents
has been done and data given in Table 2. All ninhydrin
positive constituents that show an absorption “peak
which canpot however be related to known elution
volumes of amino acids listed in Table 2 are given in
this table and their composition given on the basis
of data _available from literatire 1819~ Their
composmon cannot he certain unless the fractions are
|so ated and anaIyzed For the purpose of this paper,
on dy their p eRtt e nature has been confirmed b

rolysis with 2N HC1 and data ?lven in Table.

It will be seen from the table that ractions 1 ang 2
HC1 and fraction
4 showed a decrease. The decrease is onl about half
byt considering the large amount (16.5 jamoles
released to?ether with Fraction 5) and perhaps a
slow rate of hydrolysis, it is still squloan and con-
firms that the fractions are of peptide nature. The
values for the amino acids after hydrolysis are ?lven
in Col 4 of Table 1. Aspargme has been found to he
absent, and nearly 10 times increase in_aspartic acid
and ammonia_found simultaneously. ~ Thére wag, an
Increase in aming acids that constitute these peptidess
Iutamtc acid hen IaIamne showed hi Og Increase,
3 aamne and o 1s0but nc aC| moderate
vame g Sycme |so eucme low.. The slight d ecrease m
he value forhlshdme and arginine_per aps lies In the
known susceptibility of basn: aming acids to acid
treatment.  One. Compound tentatively |dent|f|ed
as galactosamine is found toa ear after hydrolysis
and there 1S no, report of this compouna occurnnd as
Part of a pepttde Excepting for this, all other”in-
ormation such as elution volumes, the Increase in the
values for amino acids points to the conclusion that
the peptides found belong to the category of glutamy;
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peptides gener_allkl found in plant materials2). These
peptides Constitute mare than 40% of the ninhydrin
positive components in the water extract and thus

o Rw  Totd ?Iutamlc acid and ?Iutamyl r?e tides account together
Amino acid RD PD PTD fydoly- pro for nearI% 60% of the non-protein mtrogen. The
B g}é)lgg changes these constituents undergo and the physio-
Phospforserine 09 1w N logical role they play n pIant_economY_ has been the
U p 04 - su Aect of mariy papers but investigations on them
e 406 5 A - it respect to stora%e, ageing colour changes, efc.
Aspartic acid 8 38 33 96 98  wouldappear to be of practical significance.
Threonine ~ 08 37 The peptide 1 gopesrs to e -carboxg/methtyl-s
Serine 7 7 (14 60 alanine reported by Kasal et aln_ in gréen gram.
Aspargine 9 B6 22 - - Presence of peptide bound s-alapine IS, confirmed
Glutamic acid 85 28 23 vhigh 27  because its concentration Po_esupafteracld hydrolysis
Proline 16 16 16 16 53  ofthewatersolubles. Onlyits concentration dogsnot
Glycine 07 07 06 12 42 4o up under the conditions of processing whereas
Alanine 14 28 925 13 44  dlanine shows a reverse behaviour. Further experi-
ine T T T T os Mentstoisolate the peptide and study its behaviour
Aline 8 U 14 3B 38 under co?dmons of procbessm%c ar$JI necess%r_y befcﬁr_e
Nethonine PR S S 1 g%mgﬁlp anation can be offered regarding this
Isoleucine 0402 03 07 28 " Becadse of the ubiquitous nature of ammonia
Leucire 08 04 04 09 70 contamination, ammonia in extracts has been deter-
Tyrosine 04 04 03 20 mined separately fo obtain values for free ammonia
nylalanine 34 16 12 5 8  and total ammonig before and after hydrolysis with
3-alanine 05 05 03 19 - 2N acid and by difference bound (amide) ammonia
3—améno isobutyric estimated. It was found to increase slightly for
&l 03 03 03 25 paﬁam treated de_thrated dnal, over raw”dhal or
Tryptophan o r denydrated dhal without papain treatment. The same
Lysine 09 10 11 12 70 trend, seen in the case of aspargine and glutamine,
istidine 13 12 11 10 37 Wwould confirm that under E)rocessmg conditions the
e 5P @ et e S
naamee 21612 increase with processing and enzyme treatment is
'o‘ %ﬁgegudetermmd; Tr, Traces significantremains to be investigated. The data
Table 2. concentrmﬁm“{r Etifljem&ﬁ-ﬁgii fﬁgg in'BnYoDﬁEji (TFZ rhf'r (Auerngg)olumes and possible
Fraction Vtion Composition RD PD PTD W
u{ne rolyzate
Peptice 1 m60 - o1 09 15 —
. nemmine ' '
V-Glutamyl 08 14 11 —
» 8 Vi
. 3 10 Citrulline — — — 04
, 4 160 vlp;%m&?yl 4050 4050 4050 65
y D 1% T — — — 10
Fraction 6 — Galactosamine — — — 16
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resented here would indicate that changes resented 8 Bhatia B R}g”ﬂflathan L A, Prasad, Vijayer
|pn alanine, amide ammonia urrn (Pr%ces%rn and ?ia P. K., Fd Technol, Champaign, l\f%%?d 0%

also the higher levels of arginine f ol employ rn the 9 De@(:&) %Pkﬁ W and Steward, W, C. wature, Lona.
method uséd by us may be’of significance for 4 further

StUdy Benson J. V Biochem. J., 194 58 25.
Kasal, T, ? S. and Sakamato R. Agric. biol.
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Sugars, Organic acids, Amino acids and Invertase
Activity of Juices from 22 Grape Varieties
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Tvxer;%tvm.gsr varietistere exaniredfortheirstga%\or}\;gatileo iCﬁcidsandsolubIe IN0-acicks m%t[ . Juice
charactendti as coloyr, consistency, tatal solublesolicks, titrable acidity, pH and invertase activity were inview
e i e i e

The composition. of grapes largely determines the
hysical and chemical ¢haracters; of %rape products.
ased on the hiochemical constituents which is de-
Bendent on regmn climate etc, varieties of grapes can
e recommended for different processing. * Based on
such informations maturity standardsi-s have been
fixed. Classification of grape varieties on the basis of
their composition has™ also heen sur%;gested by .2
number of workers3 6, 7. In the abserice of definite
informations on the chemi f
from our region, a stud
grape varieties

cal composition of grapes
) study was undertaken with 22
being evaluated, under the graﬁe
improvement Programme of this Institute, " Tne
importance of stich informations in_establishing

varieties in relation to their use is also discussed.

Materials and Methods

Grape bunches (1 to 2 kg) harvested from vines
grown. under the same climatic, cultural and soil
conditions at the experimental station of this Institute,
Hessaraghatta were used for analysis. . Juice was
extracted by crushing berries and squeezing through
two layers ‘of muslin cloth. The colour, Vield and
consistency of Jume were recorded. Totdl soluble
solids (TSS) an PH ofthe juice were measured by a
hand refraCtometer and systronic pH meter resgec-
tlvelg. A known amount of juice was titrated against
standard alkall and acidity was expressed as g/tartaric
acid/100 ml juice. The extraction «and assay of
Invertase in juice samples was carried out according
to the procedure described earlier8. For the sepa-
ration of soluble. amino acids, organic acids and
sugars, 5 ml of juice (heated on a boiling water bath
for 10 mmutesi was passed through Dowex 50x8

(H+form) and Amberlite |IR 4B (OH- form) resin
columns s_uccesswely to absorh_amino acids and
organic acids respectively. The filtrate after passing
thr?ugh the two columns, was taken for sugar
analysis.

Rgduc_mg sugDars and total sugars after inversion
were estimated Dy standard AOAC methods9. Fruc-
tose was estimated by resorcinol-thioureaio method.
The glucose valugs were calculated by substracting
fructdse content from reducm? Sygar values, SUcrose
values were calculated by multiplying the difference
between total and reducing sugar values by 0.95.

The Dowex column was washed first with distilled
water and then the amino_acids were eluted from the
column using 2N ammonium hydroxide. The elyant
was dried under vacuum ang the residue was taken
up in 5 ml water. Fractionation and identification of
amino acids were carried out with two dimensional
paper chromatography. Total soluble amino acid
Wwas estimated by the” method of Hyman Rosenll,
%rolme by the method of Qughie and ar?mme by

aka%ucm reaction modified b% Gilboeetaln.

The Amberlite resin column was. washed with
water and the organic acids eluted using N formic
acid. The eluant Was dried over water bath to remove
formic acid and the dried residug was taken_ug in
known volume of water. An aliquot was titrated
against standard alkali to estimate total non-volatile
organic acid content. To separate acids a unidimen-
sional ?aper chromatographic technique of Lug and
Overall4 was used. Bromocresol green (0.04 %) was
used as a spray _reaqent to_locate the acid spots.” The
area c_orrespondm% 0 malic acjd spofs were measured
graphically and the concentration calculated from the

Contribution No. 332 of the Indiian Institute of Horticultural Research, Bangalore 6
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area of a known concentration_ of g standard_malic
acid spot. Estimations of tartaric acid and citric acid
were done b%/ colorimetry procedure of Hill et als
and Murry et alss respectively.

Results and Discussion

The juice characteristics of different varieties are
presented in Table 1. The juice yield from g given
variety depends primarily on the pulpiness, siz€ and
seedliriess of berries. In the present study juice yields
varied from 57 to 65 per cent. Black Chdmpa
Convent Large Black, Queen of the vineyards. and
Thompson Seedess recorded _hlgher percent juice
amon% the varieties studied. This type of information
is userul in calculating the yield of wine and juice
available from varietigs, if”processed. ~The juice
colour provides a relative, indication of the colour of
the wine a particular variety will yield. The antho-
cyanins in red, purple, blue or black varieties impart
a'red or purg_le colour to their juice. Based on the
colour intensities, dark coloured  heverages are
expected from varieties like Alicante Bouchat, Athens,
Black Champa, Convent Large Black and Isabella.
The juice consistency, again” a varietal character,
depends. on the non-sugdr constituents like gums,
mucilaginous material, Colouring matters, tannins,

Table 1. juice character

II’ [own

rlette

um clear
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soluble protein, mineral salts, pectic substances etc.
The consistency varied from ‘clear to turbid and
varieties like “Alicante  Bouschaf, Bayan Sherei,
Beauty seedless, Black Champa, Chenin, Blanc, Con-
vent Large Black, Gamsa, Queen of Vineyards and
Thompson Seedless were clear, L _

The ran%e of values among different varieties studjed
are; total Soluble soligs 15.4 to 28.2Btitrable acidity
04310 0.93 %, pH 3.3t 3.8, TSS: acid ratio 185 to
45.6, total sugars, 12.26 to 24.32% and sugar; acid
139 to 44.1. "This information is useful in Tixing the
maturity index and also for classifying them for dif-
ferent uses. Use of TSS: acidity ratip” as a matyrit
Index for harvesting was_ suggested b¥ Amering
Winkleriz emphasised the impartance o s_ugar: acid
ratio in relation to quality of grapes. Amering et a/18,
has recommended rangés of TSS:, titrable acidity
and pH for using them in different types of wines,
Thus. reliable méasurement of sugars, acid present
permit an evaluation of maturity, approximate
calculation of alcohol obtainable in fermentation
utilization as to wine type, and blending for balance of
sugar and acid in the wine and for amelioration. pH
IS & very important factor in the biological process of
fermenfation and is responsible fof retention of
flavouring substances in wines,

istics of grape varieties

l\%' van%]cthe . Juicecolour ~ consiste IolIlﬂcoef
' y m@g KA fX ac%r :

o ] P g y

' -qumi eq 8ree um clear 35
rk Rose cea{ 35

e, e ;

a i FeEnIsh e%n gar 3.6
ik L . .

ac Wén o ﬁ%&cfumidity | 3

nin ellowareen — Very . 3.6

na Rosie 0S¢ Arowinsh Jum Clear 3.5

. Black eddish brown 3.6
@. (;vee eqalish lumclear 35
. Deligh eﬁ 0 UM Clear 3.5
uI(LWown ear 36

33

35

35

36

32

36

mpson Seeclless owish green Clear
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Su?ar pattern in_different varieties showed a wide
variation’ (Table 2). Glucose and fructose were
predominating sugars and only a little (0.04 to 0.83 %)
sucrose was Observed.  Glucose values ranged from
6.71 to 15.5%, fructose 4.0 to 9.97% and Glucose.
Fructose ratio 107 to 2.02. Similar type of variations
nas been reported by earlier workers. Carrol et a/19,
found 35210 7.7%" Glugose, 3.35 to 9.28% fructose
and 0 to 5,2% sucrose,in 12 varieties of muscadine
grapes, Kliewerzo studied the glucose, fructose ratio
of Vitis vinifera grapes and reported 0,74 to 097 n
table varieties, 0.74 to 1,05 in wine varieties and a Irttle
sucrose content i all the varieties,  Since the
consumer acceptance of a particular variety is marked-
ly influenced by sweetness to acid balance and hecause
fructose is swegter than glucose the study is of interest
In_selecting suitable varieties for different purposes

The Invertase activity in berries ranged from 0.145
to 1771 Hawkera:" reported the “occurrence of
invertase activity in grape berries and showed, usrng
labelled sugars, that ‘sucrosg is both hydrolysed. an
synthesized within berries. The absencé of significant
negative correlation between sucrose cqntent and
invertase activity could be the result of changing
activities of botti sucrose synthesizing and hydrolying
enzymes in berries.

Table 2. sugars,invertase ac

Glucos
| Nameofthe rose Glucose Frucfose
I\?o. %r Suc/oose "0 Frgtctose ar:tr\Irrttarff

Ali eBouschet

e
ore Iue

 Bantialore Purple
| a %p
| ac 1

nin
|1ventFi.arge Black
|

{

g

ofthe Vireyarcs
L

* activity = %dgzg{%/mm.

tivity and non-

The, varjations in the concentratjons and kinds of
organic acid cause both ph)(srcal ang chemical changes
in"their products and’ play an_important role in
fIavour colour and keeping (%ualrty of the beverag e

Therefore, concentrations “of pre omrnatrn% acr S
were determined and presente In Table 2 artarrc
and malrc acrds were found to be the major acids.

ota non vo latile or ganrc acids ranged from 0,264 to

62 0; malic acid 62.2 to 237.0 mg%; tartaric acid

1 to 340.0 mg% .and tartaric acrd malic acid
ratro 0.61 to 347.” Minor proportions of citric aid
was observed. Winkleri7 reported that the major
organic acids in grapes were fartaric and malic acids
which constitute” well_over 90%_ and_ only 0.02 to
0.03 % of cifric acid. Differences in acidity of gr
result in different t}/tpes of fermentation arid gua It
of wing. These di erences are also attributed to the
ratro of tartarrc malic acids.

The chromatogra hrc separation of amino_acids
fraction from urce of different varieties indicated
very little qualitative differences. In all the chromato-
grams 9 to_11 amino acids were obtained and tentat]-
ver rdentrfred as nxstrne argining, serine, fqlutamrc
acid, alanine, 7-aminohutyric acid, asparafic acid
leucine, threanine, prolrne and valine. The fofal
amino acids ranged from 91 to 301 mg/o arginine

volatile organic acids of grape

0 aCIaértar/o

Tartaric

dp Cltrc? rrelrc ar:rd
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Table 3. total soluble amino acids, arginine, proline and arginine/proiine ratio of gr pe varietie

A
I\?l' of the Total ubIe Arginine Proline e
0. arlety amino acids my% % /o Proline
A”%wte Bouschet . 3
' ore I
rpIe .
|n j
ma osre .'
Black .
aware ¥ .
ls I
Qe o r
omypson N,
233 to 1125 mg%; proline 116 to 819 mg% and 7. KIrevrer,W M, 3. Fd sci., 1969, 34, 274,
arginine:_proline Tatio 033 to 3.88. (Table 3. Such & Selvaraj, Y %r]? E55§ and Dialar, N. G. ndian 1.
uantrtatrve differences In the amino acid content of Expt. Biol,
rapes nas heen I’epor'[ed by anumber of Worker57 22 9. AOAC, official methods of analysis 10th edlition 1965.
Brawertzs reported the use of determining amino 10 ihister, R I]gggrwqormM L, Methods in Carbohydrate
acids as a measure of maturrty of grapes which 1 Chem'gy 7 16 10
relates more robabIX to flavour and aroma of the o WC 059? Arch. B'Olcgég 3%'057}(
%ra e. NastiC et al22, reported that varieties which 5 G E Fd\j\%" i
Ry o Ly e ——
a
of stich 'study In predrctrng the prodict quality. % HIHQ,GJ /\\’n\fe'r" ﬂggﬁﬂfﬁ%ﬂ@gst:dl?”m B
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Evaluation of Some Grape Varieties for Wine quality
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Thirty grape varieties were tested for their enological properties during the year 1973-74. Three types of wines, namely, dry
white table, dry red table and red dessert were prepared. The chemical compositions of musts and wines were analysed. White
?rape variety Chenin blanc and a red grape variety Black Cornichon7produced good quality dry table wines. Dry table wines
rom 4 white grape varieties, namely, Excelsior, Ova Pagola, S. V. 5276 and Sauvignon and from 5 red grape varieties, namely,
Black Champa, Gamsa, Red Prince, Rubired and Zinfandel were found to he of satisfactory quality. Red dessert wine from
ConventLarge Black variety was adjudged satisfactory. The remaining 19 varieties produced substandard wines.

. Nearly 1,000 grape varieties introduced from %rap_evarieties Table 2), which ripened during March-
important grape growing regions of the world are in ~ April, 1973 at the Vineyard of the Indian InStijute of
collection at the” Indian Instityte of Horticultural Horticultural Research, Ban(];_alore were used for the
Research. Hessaraghatta. In addition, 3,000 grape present studr The ‘sampling and analytical pro-
hybrids have been produced by crossing pronfising  cedures emplayed for must analyses were as described

varieties. These grape varieties and hybrids are being
evaluated thoroughly for their suitability for makin
different types of quality wines. In an €arlier paper
a numper of grape varieties were reported to_ be
Prommmg for making dry table wines and a variety
or makig red dessert wine. The (i)re_sent paper deals

by Negi and Suresh2, Dry table wines and red dessert
wine Were prepared actording to the procedures
described earlier3.. Analyses of wine samples for their
chemical compositions™ such as per cent alcohol,
total titratable acidity, pH, residual sugar, tannins,
and extract content” were dope according to the

with the composition_of musts and wines of 30 %rape methods described by Ameriner and A'0.A.C4.
varieties and the quality of wines prepared from these Organoleptlc evaluatidn of wine samples was con-
varieties. ducted by a panel of wUdgeS on a score card with a
. total score of 10.0. Wine samples with an average
Materials and Methods score range of 7.5 to 8.5 were considered satisfactory,
Nine white grape varieties (Table 1) and 21 red s.6 to 9.2 good and above 9.3 excellent,
able L TaJMUSTB%| Al ah lWT come w F\{NIISIE A
: N otal - Balling:  pH Al pH Resl n{ nlix} \E
Variety (B&%Srg) g%?btjg &l ra%o (0V0?) acu%tt?l/** Sugar k% &Vy@% P'V\@) acorraege
' EEERRERR R
| .' 0 3 I I Z ! I 43
%ﬁ?]a?mdi '. . 0 3 . . . . . . 6.0
e vse A1 08 B % 8 o o o o B &
‘0‘%611%91[11[‘%%00}%%% rrnn| L‘o."ﬁ%: TS Total soluble solics.
Contribution No. 3%
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MUST
Variety (Bmg Tt%gjagfe &0l IIrn i0 pr ?&%ﬂ acTr?tal
Dry Table wine

Alhcante Bouschet
relr? ePu e

ilarrpérnoggﬁ Romineasca

Dessert wine

1 Convent Large Black 234
\

Results and Discussion

Analytical data on composition, of musts and dry
table wines from 9 white grape varieties are presented
in Table L The variety Chenin blanc produced ?ood
gualrty wine with an average score of 8.7. Wines from

xcelsior, Ova Pagola, S. V. 5276 and Sauvignon were
rated as satrsfacto% Four varieties, namely, Lake
Emerald, Malvasia Bianca di Candia, Selection-1 and
Vratschanski Misket produced substandard wines.

The chemical composition of musts and dry table
wines from 21 red grape varieties and that of a red
dessert wine from Convent Large Black Variet are
presented in Table 2. The wing prepared fro
varretY Black Cornichon Was adju ged good Wrnes
from the varieties Black Champa, Gamsa, Red Prince,
Rubired and Zinfandel Were rated as satisfactory.
The remaining 15 varities, namely, Alicante Bouschét,
Athens, Bangalore Purple Black Round, Cardinal,
Champanel Convent Large Black, Drrrrat Kalr
Sahebi, Muscat di Adda, MuscatHamburg No.
Ribier, S. 835/ and Tamiioasa Romineasca produced
substandar wines.

068

PR e T

03 35

186
TS, Total soluble solids

wines of some rEdgrape varieties

WINE

H ”rarrrr nerge o

o OO-I>§° oo (- ‘m\- C C )i\ m‘ -|m- C v -~ H‘m‘

06 37 4% 0149 32

Y
o

Dessert wine prepared from Convent Large Black
variety was found to be of satisfactory quality.
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Upto 16

Curd, popularly known as ‘dahi’ in India, is a
product of milk fermented by hacteria and has been
an article, of diet and refrshl_n% beverage since time
immemorial. Milk converted into curd By inoculating
It with suitable starter culture rolon%s the life of the
milk for some time without any substantial loss_of
nutrients in hot countriesL As'much as about 7.8
percent of the milk produced in the country is con-
verted into curd for direct consumption?2.

A good curd should be firm and of uniform con-
sistency with a %Ieasant acid flavour and aroma. As
reportéd earlierg, the Fleasant flavour in the curd Is
produced by the selective. starter culture which
consists of |dctic acid rodu,cmq bacteria, and flavour
producing bacteria fermenting Tactose and citric acid
of milk respectlv_elg. _

Whereas Joshi_and Ram_Ayyars isolated flavour
producing bacteria from a few Samples of milk and
curd, which were capable of developing considerable
amounts of acetxlmet_hy_l-carbmol and diacetyl, Kar-
nada reported that similar organisms named as s.
diacetilactis aromaticus had thé abiljty of producin
1% lactic acid toqether with the high amount 0
acetoin and diacetyl. Beutler ¢i al5 reported that the
most acceptable flavour in cultured butter milk was
found to occur at a titratable acidity of 0.83 to 0.83 %
lactic acid and at a minimum content of acetyl methyl
carbinol plus diacetyl of 11 mg/lOO %m. The present
authorse have reported earlier” the effects of starter
cultures and incubation on the acidity of dahi, using
S. lactis, . S.. thermophilbus and S. diacetilactis
organisms individually. In the present investigation,

prhesent investigatian Vies carn'gg
e e
tﬁrwal‘us | |acet1‘ﬁsct|s

Wias ot

[0nal NS INac

%&V\Iﬂhan%bjem\llemr;tjé% ti lgari h hil

actis + djacetilactis ulgaricustS. thermophilus

i el S s
S gl rﬁterv\ln |dI|7t1§/J ry Signiicant '

].OOctober 1974
e Leffect of starter cultures used in coqﬁel%acnwgl %
egf)t/

3

the same organisms with Lactobacillus bulgaricys in
different combinations in the starter cultures have
been selected to studg their effects on the development
of acidity in the curd.

Materials and Methods

The pure cultures of Sterptococcus lactis, S.
thermophilus,. S. diecetilactis and . lactobacjllus bul-
garicus USed in the study weie obtained in chalk milk
medium from the National Dairy Research Institute,
Karnal (‘Haryana). The cultureS were used in three
combinations S. lactis+S. diacetilactis, S. thermo-
philus+S. diacetilactis and L. bulgaricus-\-S. thermo-
philus, in 11 ratio. The mother and bulk cultures
were prepared as reported earlier. The incubation
temperatures adopted were_30°C for cultures—s.
lactis+S. diacetilactis and 37°C for combinations of
S. thermophilus+S. diacetilactis and L. bulgaricusArs.
thermophilus. Mixtures of two cultures were E)repare_d
by growing them separately and add_mq equal quanti-
ties” of each culture as it"was difficult to maintain
mixed seed cultures as one or the other or?amsm
overgrew due to the_difference in optimum tempe-
rature for growth. The materials (cow and buffalo
milks) used, the method?lo?_ foll?wed and the thts
carried out for the evaluation of the curd quality
during this study were the same as reported earlier in
part I"of this paper6-~ 8.

Results and Discussion

Titratable acidities of the curd as determined at
each successive time Interval and with each con-

«¢. K Sharmg, Kaira District Co-operative Milk Producers Union Limited, Anand (Gujarat).
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centration of starter cultures, are shown in Tables the quantlty of starter culture used, the increase in

Zand 3. In case of buffal milk, the combination  acidi % urlng intervals of s to 24 fr, s to 16 hr and

S. thermophilus and S. diacetilactis produced 16t0 24 hr of incubation was found to be from 0.58 to
maX|mum acidity of 0.94%1n 24 hr with 25 % as rate  0.94, 0.5810 0.89 and 0.89t0 0.94 per cent respectively
of adding starter culture and 0,57% in s hr with the  as is clear from Table 1 The increase in acidity during
least dose of starter culture, With the increase intime  interval of s to 16 hr was much more than that during
of incubation the acidity also increased. Neglecting interval of 16to 24 hr. In case of cow milk curd, the

Table 1. effect of 5. Thermophilus+S. Diacetilactis, quantity of re and time of incubation on the acidity of
USING BUEEALD AND COW RALKS
Acidity (% lactic acid) at different concentrations of starter culture.
Time of incubation fV 0 0 59
: ] 1.0% ] 15A) ] 20/0 5 2-5% c
b
Table 2. effect of 5. Lactis+§. Dlacetl|a&tﬁD§ uanti té[ﬁAj_ON\D(D\NMLKSn time of incubation on the acidity of
Acidity (% lactic acid) at different concentrations of starter cuiture.
Time of i c bation 10% 15% 20% 25%
EE 0 Eé 0 gg 000 Eé 5% Eié
%; uﬁalo %er
Table 3. effect of . ThermOphllUS+L Bul arlenSU§ a éjiN_ON\DmNMUG nd time of incubation on the acidity of
Acidity (% lactic acid) at diifferent concentrations of starter culture,
of "]%r hation 10% 15% 20% 25%

ERRRERN
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same combination of cultures produced minimum
aC|d|t of 0.58% in s hr and_maximum acidity of
0.93 % in 24 hr of incubatjon. The increase in acidity
0.58 to 0.89 %) was rapid upto 16 hr and afterwards
the increase in acidity (0.89 to 0.93 % 0/2 was very slow
upto 24 hr, following the same pattern as that of
buffalo milk.

In case of huffalo milk used, the mixed culture (S.
lactis+S . diacetilactis produced maximum acidity
0f 0.99 %in 24 hr and minimum acidity 0.60 % n g hr
of incubation. The aC|d|t increased from 0,60, to

60 to 0.94 and 0.94 to 0.99 per cent dunn
Intervals of g to 24 hr, s to 16hr and 16 to 24
Incupation respectively as is clear from Table he
acidity developed rapidly from g to 16 hr, afterwards
the Tise in acidjty was not significant ypto 24 hr. [n
case of cow milk curd @ minimum_acidity of 0.6 %,in
g Nir and maximym acidity of 0.97%in"24 hr of in-
cubation was noticed as |s clear from Table 2. From
810 24, 8 10 16 an 0 24hrs of incubation the
acidity Increased from 060 t0.0.97, 0.60 to 0.93 and
093 t0.0.97 % respectively, following the same trend
of rise in acidity as in the case ol butfalo milk.  Also
this combination of cultures produced less acidity as
compared with the previous combination in this studg

The combination of cultures S, thermophilus-\-

uI arlcus produced maximum ae|d|t of 122% In
r and minimum acidity of 0.68% in s hr as IS
ewdentfrom Table 3. Results showed that this mixed
culture differed from_other two mixed cutures used
in this mveshgatlon The acidity kept on rising as the
time of Incubation increased and also this culture
produced the maX|mum at:|d|ty in companson With
other two mixed cultures, These results ave been
found in ag reement Wlth the find mgs of Laxmi-
narayanao W 0re orte that L. bu qarlcus alone
Broduces 1.4% acidity in 24 hr. As this cultyre (L
ugaricus) was used” with S. thermoghnus which
produced maximum acidit of084%|n 4hr (Sharma
and Ja|n6) combination o these two cultures produc-
ed the maximum amdttX of 1.22% In 24 hr in the
present investigation. Also Pettei7 reported that .
thermophilus 1S Iess tol erant to htgher a(:|d|t%/ than L.
bulgarlcus using 1to 2 mcou um; which also
supé)orte the present fmdtngs In case of cow milk
curd, this mixed culture under study produced a

minimum acidity of 0.67% in & hr and_maximum
acidity of 1.19% in 24 hr of incubation. The acidity
increased from 0,67 to 1.19, 0.67 to 1.05 and 1.05 t0
119 per cent In Intervals of sto 24, s to 16 and 16
to 24 hrs of incubation respectively, following the
same trend as in the case of buffalo milk curd. “Also
acidity in the curd using this combtnatlon developed
at the fastest rate as compared with the acid develop-
ment rate in curds using other two combinations of
cultjures in cases of bofnh, the buffalo and cow milk

The results in Tables 1to 3 showed that the curd
from buffalo milk produced hi dgher acidit ata parti-
cular time of mcubatton and at a particular con
centration in a combination of starter cultures than
thatd tprepared from cow milk under identical
conditions

The results revealed that the curds of both buffao
angd cow milks under study were, in general, free from
coliforms and yeasts and ‘molds. - Out of 72 samples
of buffalo milk curd, three_samples were found posi-
tive for coliform tests and five showed the Presence of
yeasts and molds.. Out of 72 samples_of cow milk
curd, five gave positive presumptive coliform test and
four showgd the presence of yeasts and molds.
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Use ofa spreader-roller device consistin
the rolling property of papad doughs in o

%.ofq metallic roller running down an inclined plane has been described for evaluating
jective terms of increase in the area of dough strip. The recipes based on blends of

different pulses and cereals showed considerably higher increases in area (108-154 per cent) indicating thereby the desirable

roIIin?
to rol

Till recently, no instryment has been used to ex-
Press obdecnvekv, the hand-feel, dough consis-
ency and rolling property of papad doUghs hased
on “different recipes. . Use of Brabender” Faiino-
graph as a tool in objective evaluation of different
papad doughs has been discussedL?  However, the
stretching 0r the rolling property of the papad dough,
which hds so far been described onI;r I subjective
terms like _eas;g_to-r_oll or smooth-to-rall could not be
expressed in opjective terms us_mlg Brabender Farino-
%raph. In this communicationl, a spreader-roller
evice has been tried as a tool in objective assessment
of rolling characteristics of differént papad doughs
containing blackgram.

Materials and Methods

Various papad doughs based on blackgram, with
or without additives as well as its blends with, qreen-
gram, horsegram, maize, wheat, rice. and different
Starches werg prepared in a Hobart mixer accorqu
to the methoas described earlierl Of the severd
blends based on different ingredients tried, only those
Eelected ones and referred

een Included in the present investigations.

Rolll,n% (Progert usmﬁ; a spreader-roller (Flﬁ.
An inclin V\é%d n plane of 900 mm in lengt

that a solid steel cylinder weighing 3.8 kg and
a diameter of 90 mm and_length 0f 80 mm could ju
start rolling down the inclination gn its own. The'to

surface of%he incline was covered with a glass sheet,

beneath which a centimeter graph paper was placed. &

The doughs based on different recipes (.obtained b
kneading the ingredients in a Hobart mixer) we
passed fhrough a hand-operated macaroni extruder

D'

84

property of these doughs. In contrast, the doughs based on blackgram with only carbonate or with starches were difficult
as indicated by lower increases in area (72-92 per cent).

to obtajn a continuous strip of 1 mm thickness and 40
mm width. From this strip, 10 mm pieces were
cyt and placed centrally along the Iength of the incline
00 mm awa)i from the top énd. Thé roller was then
allowed to roll down twice over the strip from the top
end of the incline to the bottom, so as to obtain a
significant increase in the area of the strip. _
he final area of the strip stretched unaer the weut;ht
of the roller was measured by tracing the outline of the
stng on a centimeter graph Sheet. The increase in the
area of papad strips was taken as the index of the

stretching or the rolling property O the papad dough.
For each of the doughs based on different recipes
Including the one for blackgram papads, with or
without “sodium carponate and/or common salt,
this trial was repea;ed ten times. The time taken for
the roller to traverse its path along the incling was
also recorded.

0 In earlier studieSl have g

) |
and |
100 mm in width was adjusted to an angle of 1°4', so §

ha\zmsg |

Fig 1
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Results and Discussion

The rolling characteristics of papad doughs prepar-
ed from different blends of cereals, pulsés, starches
and additives as indicated b

the dough strip are given in Table 1

. Effect of additives on blacklgram dough: s
interesting to note that blackgram dough with or
without I'per: cent sodium carlonate hadpractically
the same rolling property with an average of 76 Per
cent increase over the initial area. ~ However, the
OUPh confaining sodium carbonate was tough,
while the dough Without carbonate was fairly soft.
Both these douqhs were neither cohesive nor éasy to
roll. As against this, each of the blackgram dotghs
contamm% é)er cent salt alone or 7 per tent salt and
1 per cent carbonate was cohesive and had a com-
parable increase in the area of 100-110 per cent on an
average. This clearly brings out the role pla%/ed bﬁ
comnionsalt jn obtaining a soft and easy fo ro
dough of desired consisténcy, as reported éarlier2.

Rolling Dproper_ty of doughs hased on different
eCipes: e[oendmg on_thé ingredients used for
reﬁlacmgi blackgram, different doughs cantaining
other 5ou ses, ceréals and starches covered a wide ranﬁe
872-1 4 per cent) of increases in area. Most of the
oughs were soft'and easy to roll.

the increase in area of

Th_e_dou?hs contamm%_ starches as such or in
gelatinised form required higher quantity of water to
Obtain a dou%h of desired” consistency and rollmq
Property. On the contrary, the increase’in the area 0
hese doughs were somewhat lower, viz. 72-92 per
cent. Inspite of the slgnlﬂcantly higher water addition
of 60 per cent, the inCrease in‘area was minimum in
the case of dough based on black%ram and gelatinised
starch and was comparable to the tough blackgram
dough containing carbonate only. Alsp, this dough
was somewhat tough and difficult to roll.

The maximum increase in area of over 150 per cent
was observed in the case of a dough based on 50:50
blend of blackgram dough and wheat mar be attribut-
ed to the unique compination of muci a%mous_ and
gluten components of the two ingredients respectively.

In spite of the high increases in area of 132 to 137
per cent observed, in case of doughs based on blends
of blackgram with rice or_horsegram, these dou%hs
were somewhat less cohesive and the edges of the
strips had a sllﬁ;htly cracked aﬁpearance. ough the
final area of blackgram dougns based on blackgram
blend with greengram or maize were practically the
same (873-883. 5. mm.g, the dough contamm%
greengram required 5 per cent less of Water than tha
containing maize.

Table 1. rolling characteristics of Papaddough prepared from blends of cereals, pulses arTij.stlarch

. Ingredients*
"~ Blackgram flour

%
0
|
|
|
:
+
+
+
+

OO\I@(HW%C/)

E R B o

I
s

r Im** Range Average**
w(%3 S )
I 44 971-1066 1015
4 45 864-8% 83
) 45 152-192 166
I 46 703-750 T4
4 45 934-964 949
60 45 674-708 689
I 45 913948 927

A T a0

**Taken roller to traverse a distance 0 along the Inclin
ok verageb}f) tnars. Initi areaofS tﬂgcgoug strin: %q mm.
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. To summayrise, the rolllrag or stretching characteris-
fics of doughs based on different papad recipes can
be evaluated objectively using a metallic roller on an
inclined plane. The increase in area of the strip under
the pressure of roller of known weight can be used as
an index of rolling characteristics of the dough.. The
nature of the ingrédients and the additives uséd in the
recipe influenced the increase in area of the dough
strip excepting the doughs containing starches. The
high increases in area (873-1015 sg.”mm.) observed
for most of the doughs based on cereals and pulses
Indicated a soft and easy to roll nature of the dough
Indicated by subgectlve évaluation. _

The observations also brought out the necessity of
salt in the doygh for obtaining a dough of desired
softness as well"as better rolling characteristics No

relation was found to exist between the rolling
roperty of the dough and expansion of papad 0N

rying
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The possibility of enhancing the shelf-life of fresh fluid milk has been investigated. It has been possible to preserve pasteurized
milk for a period ofabout 7-10 days with the addition of hydrogen peroxide in the concentration range 0f 0.10 to 0.40 g per litre.

The use of preservatives to extend the kee mg 250 ml of milk from each of the above samples was
quality (_KC%? and to comouflage the poor standard of  aseptically transferred into 500 ml sterilized/unster-
unhygenica ¥ collected and produced milk is to be lized conical flasks and hydrogen peroxide of 100 vols.
discotiraged for various reasonsk-3. However, preser- (analg_ncal grade) added after'estimating its strength,
vatives like hydrogen peroxide have been suggested and ailution to give the final desired concentration in
in exceptional circumstances in warm countries Where, each flask. The hydrogen peroxide milk mixture was
collection,  refrigeration, transportation and distrl- then unlformlry stiaken to %n/e a homogenized pro-
bution facilities -are far from satisfactory and ade- duct and stored under ambient conditions (30°C).
quatel-3. The proper collection and distribution of Each treatment had 5 replicates and a control wherein
fresh milk poses an enormous problem for use by the no peroxide was added. The valyes presented
Army Formations deployed in forward areas because (Tables 1-4) are an average of two such experiments,
It curdles by the time it feaches them from the supply ~ The samples were analysed injtially and on treate-

oints located in the hinterland. It was in this context ment and storage gerlodlcagy a intervals of 24 hr for
hat the work of Nambudripad et al.2 was viewed standard plate” count (SPCIml), coliform count/ml,
with interest and further work planned to assess BH' acidity, Or anol_?pnc evaluation and clot o
the possibility of its application. in case of boiling test (COB). The SPC and Coliform count
su9pl|es of fresh milk to the Armed Forces where.a  were determined by following the colony count

day period Is required for milk to reach certain  method5, using plate, count agar for SPC and a
foremost’ Army Formations. With this in view, the medium Violet Red-Bile Agar (VRBA) for the Coli-
present_ studies on the enhancement of shelf-life of form Count. The acidity Was determined as lactic
milk with the use of varying concentrations of hy- acid6,7. . Organoleptic évaluation was carried out
drogen eroxide and its”effect on different initial  after subjecting the samples to COB test.
bacterial loads were undertaken. .
Results and Discussion

Materials and Methods _ Reconstituted milk:  The reconstitued milk was
The experiments were initiated with the KQ of treated with 0.0188 and 0.025% hydrqgen peroxide
reconstituted milk as a standard reference. Recon- levels and, stored under ambient condifions and at
stituted milk was prepared from Amul whole milk  37°C for its KQ. The initial bacteriological status
Eowder (spray.dried) using the Gaco mini dairy minor  indicated that the SPC/ml for reconstitute ,un8asteu-

milk recombiner).” Raw_market milk and dairy rized and pasteurized milk was between 13000 and
asteurized milk were obtained from the local dairy. 24000/l and 300 and 1200/ml respectively, ~Coli-
he raw milk was a representative mixture of cow’s forms were absent in both the cases. The KO results
and buffaloe’s milk collected at village levels and indicated that without, hydrogen peroxide treatment
nooled at the dairy for subsequent pastéurization and  the samples curdled within 22 hr irrespective of the
distribution. o container (sterifized/unsterilized) used and the storage
Labora,ton( _Pasteurlza_tmn was _done Bholder condition employed. Pasteurjzation alone witholt
method) in sterilized one litre conical flasks in atches hdrognen perOxide treatment also served no purpose.
of 500 ml of milk per flask. ut when the reconstituted milk was treated with

87
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0.0188% hdrogen roxrde foIIowed bg toasteurr
zatron the Was 48 to 72 hr In un-
sterr |zed an steri |zed fIasks res ectively. ~ With

ydrogen peroxide the KO was_ 168 hr In
unsterrlrzed fIasks further studies were discontinued
since the samples curdledg However, in the case of
sambplles In sterilized flasks, the KQ was 192 hr.

Some " experiments_ carried out to_ combine heat
treatment with peroxide freatment?, giving a reaction
time of 1to 3 hr after addition of hydrogen peroxide
and then pasteurization, indicated & slrg t improve-
ment in the KQ. dependrng on the concentration of
hydrogen peroxide, typeof container (sterilized/
unsterflized) and the réaction time studed,

Raw market milk: The bacteriological quality of
the many samples_examined indicatéd the SPC/ml
to vary from 132 million to 260 million and coliforms/
ml from 0.27 million to L9 million. The pH of th
samples was between 65 and 6.8 and titratable
acidity from 0.177 to 0.188 per cent lactic acid.
The initial SPC/ml and coliforms/m| of the. experi-

ental samples varied from 161 to 196 million" and
0.78 to 15 million respective 1y

Raw milk treated with 0.0125, 0.0188 and 0.025%
hydrogen Reroxrde without pasteurization, curdled
wjthin" 24 hr under ambient conditions, |rrespect|ve
of the storage container used. But when_ pasteuri-
zation followed peroxide treatment the KQ was 24,
48 and 96 hr n sterilized containers. However, the
KO was further enhanced when peroxide treatment
followed asteurrzatron The KQ in unsterilized
contarners Was %nera ly very poar. Exoerrments

combining heat reatment with' peroxide treatment
mdrcated poor KQ since the samoles curdled in 24 hr
of treatment. This Is attributed to the initial quality
of Raw milk of high bacterial load,

The ex errments carrred out mdrcated that the heat
treatmen shou invariably be carrre out prior to
the eroxr de treatment to raw milk and not vice versia

h IS 1S alsp necessa {from the point of view of ap?
cability of the treatment of peroxide to milk a

reservatrve Addition of peroxrde after asteunza
on would be more appropriate since Its presence In
milk at this stage would keep the qualify better as a
preservative forreasons enumerated below:

(0 The addition of peroxide to raw milk cannot be
empI oyed by individual milk producers to mask the
msanr ary conditions of production and therefore
should nat be encouraged.

D

a er Pasteurrzatron as compared to the addition and
heat treatment that foll ows since durrn% epasteurrza
tion most of the peroxide is lost due to heat. Rapid

decomPosrtron of hydrogen peroxide takes place b
the catalase activ ty associated with high bacterial
population and Ieucocytes of the milk.l
(i) Pasteurized milk in which most of the catalase
Is destroyed by heat can be preserved with less hydro-
Elen Iperoxrde than is normally used for raw milkl
drogen peroxioe required to ensure satisfactory
preservatron increased with increase in catalase index

of

déu pasteurized milk: ~ The initial SPC/ml and
CoIrforms/mI were 1.47x105 and from nil to less
than 30, respectively. The presence of coliforms. in
pasteurized milk is attrrbuted to post, pasteurization
contamination.9,10 A further reduction in the total
count may. be possrble if double and even triple
pasteurlza lon i ﬁrven

Treatment with 0.0125, 0.0188, 0,02, 0.025, 0.03
and 0.04% levels of hydrogen peroxide and storage
under ambient conditions for KQ revealed colrforms
to be absent after treatment. The KQ oft esam les
Increased with mcreasrng concentratron o g ro en
peroxrde em loyed (Tables 2 am
without h en peroxide curd ed wrt |n 24,
Kgo mrkwrh00125 00188 0.02 0025 003 and

0.04% h ro en eroxr e was 24, 72, 72, 120, 1
and 168 rres ectrvey In sterilized contraners In
unsterilized contazners with a level of 0.02, 0.03 and
0.04% ydrogen peroxide It was 24, 144 and 168 hr
resp ectrve%/ However wrth the latter two concent-
rations, hitterness and curdling were noticed in a few
cases after 144 and_ 168 hr and further KQ obser-
vations were discontinued. In a few other cases, the
samples in unsterilized flasks revealed the presence of
mould growth in the cream layer after 5-6 days of
storage This has also been reparted in the case 0T KQ
un er cold storage condrtrons of normally and aseptic-

¥packa%ed pasteurrze milk.12,3

he problem, of bitterness in milk encountered by

s may be attributed inter alia to the protein diges-
ting activity of the aerobic spore formers and strepto-
coccus. Hauefaciens, Which usually results in a deci-
dedly bitter flavour24, In a few other cases, the curd-
ling that occured while little or no acid production
may be associated with bacterial action on proteins
of ‘the milk, noticed in raw milk produced under
Insanitary condjtions, and sometimes in pasteurized
milk as well and is called sweet curdling.

Laboratory pasteurized mrIk The itial SPC/m|
and colrforms/ml were 13 to 155x 105 and nil
respectivel aborator pasteurrzatron did _not

(n)  Retention of the peroxide is more when addEdrndrcate an/ sig nrfrcant réquction in the Total Plate

Count as com ared with dairy pasteurized milk_but
it did show a total absence of coliforms. The KQ of
samples treated with 0.0125, 0.0188 and 0.0 A)
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Table 1. keeping quality of reconstituted pasteurikized milk with 0.025% H202 under ambient conditions

Before
Treatment tregtﬂﬁnt
Milk treated in sterilized flask
a m 2.6x102
Ebs pH &acidity 11
(% actic acid) 0129
Milk treated in unsterilized flask
a N 2.7x102
bs H &acidity 12
E%% lactic acid) 012

Table 2. keeping quality of raw milk, dairy pasteurized milk and laboratory pasteurized milk with 0.0125% H202

Stor;
Treatment r}
ﬁa&narket milk+
p(h -+ pasteurization

asteurized

AL
%ﬁ% ik

o o &

After treatrent
24hr 2hr 120 hr 168 hr inﬁ%
6X10 <3X10  <3X10 45X101
10 10 70 69
0134 0141 0153 0.154 19
6.6X101 75X101 4.4x102 6.9X101
12 12 12 12
0.13% 0.142 0.147 0152 168
SPCiml pH (Qﬂldi c  COB
e B B 3
L
LU I S
— — — B

TABLE 3. KEEPING QUALITY OF RAW MILK, DAIRY PASTEURIZED MILK AND LABORATCRY PASTELRIZED MK WITH 0.0188% HQ

Treatment
L
m lﬁ?&egrized

F (erﬁ?el/\pasteunzed

L

mi

SBEBSRIER SR &R

SPCIml

B con
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TABLE 4 KEEPING QUALITY CFRAWMILK, DAIRY PASTELRIZED MILK AND LABORATCRY PASTEURIZED MILK WITH 0.125 %HQ

Treatment p%n

t milks
ﬁ%zrlapams%eunr]fzation

%p{l‘ ﬁrz%}rriZEd

i

BRI gue . BRSO Benes, =

hydrogen peroxice levels in sterilized conical flasks
under“ambient, storage conditions was 24, 144 and
240 hr, respectively (Tables 2, 3an

These experiments clearly show that onl¥ pasteu-
rized milk could be preserve for periqds of the order
of 7 to 10 days (168-240 hr) using hydrogen peroxide
as a Breservatrve in the concentration range of 0.025
to 0.04%, Furthermore ?ood quality milk of low
bacterial load 1S desrrable or the purfose of preser-
vatjon wh |% would ermrt the use of low concent-
rations of y rogen peroxide, or consumptron In
fluid state th emaxrmum permrssrble imit of hX rogen
peroxr e 15 in the region of 0,10 to 0.40 g/litre

It should also he ensyred that treatment of milk
with hydrogen peroxide is carried out only after the
pasteurization process.
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RESEARCH NOTES

EFFECT OF HOMOGENIZATION AND
PASTEURIZATION ON CREAMING
ABILITY OF BUFFALO MILK

Average percentage cream Ia%ervolume in raw standardised
buffalo milk was observed to be 6.96. It was reduced to 5.58
and 6.0% by holder and high temperature method of pasteuri-
zation respectively. No cream layer was observed in either
single or double stage homogenized milk, homogenized either
before or after pasteurization. The USPHS index of homo
genized standardised buffalo milk was found to be within the
acceptable limits as recommended for efficient homogenization.

Cream layer formation in milk is a function of
Stocke’s |aw and is explained by the agglutinin and
electro kinetic theoriesL Heat treatment and homo-
genization commonly decrease the cream layer for-
mation. . Marquardt and Dahlberg2 have presented a
graphic illustration of time/température relationship
in.correlation to creaming ability. Heat treatment of
milk between 61.05-62.2°C for 3) min resulted in
slight but not marked decrease in creaming pro-
pertiesbat 62.2°C or hlﬁ;her temperature the efféct was
more pronounced. Hafloran,5 Halloran and Troutd
reported prevention of cream layer in milk sutzuected
to homoginization at minimum pressure of 102.7 kg/
cm2, . Biueckner5 observed no advanta%es in usm%
double_sta%e homogenization over signle stage |
preventing the cream layer formation. “Market milk
IS commonly homogeniSed at pressures of 180 kg
cm2and 40 kg/em2at 1st and 2nd stage resglectwely.
United States Public Health Services {USPHS)6 has
adopted the extent of creaming ability in cow mil
as an index of homogenization. ~ According to Whita-
ker and Hilker7 properly homogenized market milk
shows USPHS index between o to 9. The work
reported in this nEa er deliniates the effect of pasteuri-
zation. and Homogenization on standardised buffalo
milk since the data in this respect is lacking.

Bulk Buffalo milk from the Experimental Dairy of
NDRI, Karnal standardised to 6% fat was used in
this experiment.

Pasteurization methods adopted were as follows.

1 Holder pasteurjzation’. Standardised milk was
held in a wafer bath maintained at 80°C so as to
raise the temperature of milk to 63°C in about 5 min,
Later the milk was held in another water bath at
63°C for a period of 30 min.

2, High Temperature Heatin ‘HTH)Z Stand-
ardised milk was held in a water bath maintained at
80°C such that milk was allowed to come to a tem-

91

k cap.

Pe_rature of 73°C within 15 min and maintained at
his temperature for 15 sec.

_Homogenization'.  The, sequence of homogeniza-
tion was (I?-I Homogenization after Pasteurization
HAP) (it) Homogenization prior to pasteurization

Milk was homogenized in Rannie piston type
homogenizers the Pressures for 1st and 2nd stage
being 180 kg/cm?2 and 40 kg/cm?2 respectively. Stand-
ardised raw milk samples were preheated to 60-63°C
before homogenization and then pasteurized (Holder
or high temperature heating). The second lot was
pastetirized (Holder and hlg6 temgerature heating)
and later homogenized at 60-63°C.  All samplés
were cooled first With tap water and then on a surface
cooler and maintained at 4-6°C for 4 hrs prior to the
analytical procedures.

Determinations of percentage cream layer volume'.
The percenta?e cream layer volume was measured by
taking 99 mr of milk sample c,ontalnm? Formalin
(L ml*formalin in one litre milk) in 100 mI graduated
cylinder. One ml saturated solution of Sudan I11 glye
N 70 per cent alcohol was added to each of the cylin-
der and mixed well.. The samples were kept at 4-6°C,
After 48 hr of quiescent storage the formation of
cream layer was noted.

Determination of USPHS Index: The method
recommended by USPHS6 was modified in the
ab%erlllce of the availability of a quart size milk bottle
as follows:

Five hundred ml milk samPIes were transferred to
500 ml milk bottles and sealed with the aluminium
Milk samples were then stored in quiescent
state for 48 hrat4-6°C, After 48 hr of storage bottle
caps were removed, a stiff wire was passed around the
inner surface of the bottle neck to logsen any adherin
butter fat, Forty five ml of the top _Ia}/er Were sucke
d;rectley from each of the bottle into a graduated
pipetté and_ thoroughly mixed and tested for fat
content by Gerber mathod.  Fat percentages were also
determinéd by keepmg milk In these Dottles after
proper sampling by Gérber method, USPHS ingex
Wwas determined”as fat percentage of the top portion
minus fat percentage of the bulk of milk after removal
of the top aliquot™divided by fat percentage of top
portionx100.

From Table 1it is pbserved that the average cream
layer volume was reduced m 193 and 14.8 per cent
by holder and high temperature pasteurization
res_P,chver. The Qreater reduction In creammg
ability of "holder pasteurized standardised buffal
milk may be attributed to the denaturation of agglu-
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mg}that the effect ¢f single stage and double sta%e Was
Table 1. cream layer volume (%) under different methods al OSt the Same In both the methOdS Of pa teurl-
OF PASTEURIZATION AND SEQUENCE OF HOMOGENIZATION Zatlon HOmogenlzatlon p“or tO asteu”za“on %ave

lower USPHS™index compared t0 homogenization

.. Unhomogenized. ..
Lence, of Raw milk BUNZatio after pasteurization.

E89109€f1|261t|0n Fb%ésr} it _Interaction between different methods of pastey-
HAP %3 5 645 rization and homogemzatlon was found to be insignifi-

' ' ' cant indicating that the effect of homogenization
HPP 64 523 54 gnor or after pasteurization was almost the same on
Average 6% 558 6.0 t_oth Pfol?erf?ﬁd HIthpas];euntzatwn.t_ The (ljntterac-
O/Re i lon effect of the methods of psateurization and stages
Redcton -8 W P emStenization were foynt to be significant at 1

In homooenized milk under both methods of Pasteurization  level. The interaction effect betweén methods of
70 CTea e orretion Ve oseed pasteurization, stage of homogenization and_ sequence

of homogenization was found'to be insignificant,

Table 2. averages OF USPHS INDEX OF HOMOGENIZED MILK Acknowledgement
(AVERAGE OF 6 TRIALS) The authors wish. to appreciate the hello rendered
0
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high temperature heating method. o
Single stage and. double stage homogenization g, 1960,
ol b SFAAn o O JUA  § Bneen Ly i e BLATS
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h %obules after homogenization. : | S Ea sy 150

_The two, methods, of pasturization were _h|?hly

significant in their effect.  The holder pasturization

re%uced the .USPHS index on an avergge by 093 DIMETHOATE RESIDUES ON' PEACHES
Highly 3|gn|f|cant differences in the TdeX Wee  Residues of dimethoate on peach fruits were estimated after
revealed bétween stages of homoaenization. Double  spraying at concentrations of 0.025, 0.050 and 0.075 %, for the
Stage homo enization gave lower USPHS values than control of peach fruit fly. The deposits in all cases except

oo on

~

[ i 0.075 % were below the tolerance limits of 2.0 ppm fixed b
sinle Stage Omogemzatlon' The Interaction between EPA. Eoven in the case of 0.075 % the residue ng within th)é

different stages of ,homogenlzatio,n and different tolerance limit 7 days after spraying. The residue further

methods of homogenization'were insignificant indicat-  diminished rapidly, the reduction was more during the month of
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June than during May. The estimation was done by g as-liquid
chromatography using modified flame ionization and electron
capture detectors.

Peach (Prunus persica L.) is severely attacked by

fruit flzf acus zonatus.)r At times the attack 1S s
severe that not a smgle ruit is left unattacked on a
plant. Damiano: observed that one or two aplli-

cations, of dimethoate at 0.05 % were effective agamst
Ceratitis capitata on summer npemng pedches,
Keiser Irving2 observed dimethoate effective ,agalnst

. (orsalis,”D. cucurbitae and Certatis Capitata on
geaches. Sohi and Bindras used dimethoate spray in

concentrations for the control of this pest. It was
thought necessary to investigate the implications of
the residues of dimethoate on marketable fruits from
the same experiment, before clearing it for recom-
mendation. _

The experiment was condycted during 1972 at
Rquonal Fruit Research Station, Banhadurgarh
(Pdtiala). Two different orchards of peaches Were
sprayed individually with dimethoate at 0.025, 0.050
and"0.075%, using 3 litres of spray material per
plant. ~ The first Qrchard was treatéd on May 2
1972 at the staqe of maturity and the second orie on
June 13, 1972 at the full ripe’stage. In each treatment
28 glants were treated out of Which e plants were
taken for observation and sampling._ From each
plant 10 fruits were taken randomly.” Total fruits of
a treatment were pooled and representatlve sample 0

00 g was taken to the [aboratory. The fruits were
%oltlﬁcted 0,7, 14 and 20 days after the treatment in
oth cases.

The treated fruits were chopped, mixed throu?hl
and 25 g sample was drawn from each lot. For extrac-
tion two replicatjons from each sample were taken.

Method of Mills et aid for the extraction of chlori-
nated hydrocarbon was followed with some modifi-
cations,” The sample containing 25 g of fruits was
taken in a waring blender and” was_extracted with
5 ml of acetonitrile at h|gh speed, The extract was
taken In_a Buchner funngl and filtered by suction
after giving 3 washings with acetonitrile. The parti-
tioning. was done first with hexane gto [emove pig-
ments) in the presence of distilled water, The acetonil-
trile water layer was then extracted twice with 50 m|
of chloroform. The chloroform was then evaporated
and 10 ml of acetone was added to the flask. The
estimation was done with the help of gas-liquid-
chromatography using both modified flame Tonization
and election capture” deterctors F|g 1). The con-
ditions of GLC were essentially the same’as described
by Bhalla et al.5 and Jaswant Smgh et alo The
rétention times were 387 minutes for FID & EC

4

MIFE AAE
oy

SOLVENT PEAK

SOLVENT? PZAK
7 M)nuTES

3 MINUTES

DRTECTOR RESPONSE

DETECTOR RESPONSE

Al

Ne—»

Fb) GRS HMC THE FAS 0 OMEHOAE

respectively. No interference was abserved onGL C
when a cleaned blank extract was injected. Recqvery

1

TIME —

6 experiments were also performed to"see the efficienc

of the procedure, which ranged from 80.60 to 83.3
erCcent. The results were confirmed qualitatively by

The data given in Table 1show, that only in the case
of 0 day samples of Ist experiment (0:075%), the

f initial_deposit was more than tolerance limit 0f 2.0

ppm fixed by EPA for dimethoate on pear (no data
available onpeach). In all the other cases either the
residues. were below the tolerance limits or not
detectable. It is_further seen that the reduction in
initial dEPOSIt_WhICh occurred within a week after the
treatment varied from 36 tg 50%. Only in 0.075 %
treatment residue could be detected upto2o days and
about ss % less than the initial deposit.

In the second experiment the initial deposit due to
0.075 % spraym? was 2.0 ppm while in others the
8uant|t|es were Tess than 2ppm. Residues could be
Oeotegttt]a/d only upto 14 days even in highest does of

g_ letri Tonnelli et aid ajso studied the remdu&s
of dimetnoate 0.03 % sprayed on peaches to run off.
They found the residues of L1 php_m after 12 days
and’0.5 ppm after 23 days. The higher residues n
that case may be due 10 more amount of spray
material used for plant. Chilwell and Beechanis
detected onlly 11
peaches after’ appl

ppm_ residue of dimethoate on

ying 0.353 % after s days.
de Pietri Tonngl|j et aid have reported that the
halt-lite values, of dimethoate on peaches In June to
September period varied from 4 to 12 days. In the
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Table 1. residues

0.025% concn.
Days after treatment

B
>

second
0 pe

present investigation it was found to be 6.87 days in
July. This shows that the results are within the range
of garlier repo

The esti atrons were also done with electron
caoture detector and there was not mych difference
between both the estimations. (Table 1).

Dimethoate is converted to many metabolites in
plants e.g. oxygen analog, desmethyl dimethoate,
oxycarhoXy derivatives, thiocarboxy derivatives etc,
Among them oxygen analog is the important one
from tOxicity pointof view as reported by Dauterman

11 Isll

et al.9 Alongwith parent compaund, 3 other com-
pounds were also detected by GLC hut only one
compound was confirmed with TLC. Steller and

Pasarelal® have reported that none of the several
?olonmetrrc rocedures could distinguish dimethoate
rom 1ts oxygen analog,

Due to thie non-availahility of pure metabrhtre
different Packrng materials of GLC col umns and
flame photometric detector confirmation and % uanti-
ttrve evaluation of the metabalities could not be

It has been observed from the avarIabIe literature
that the, amount of ox%/ gen anao dimethoate
present in/gn plant parts” varies rom o ppm é
medrately after spraying) to 8-10.PPM (10to 15 days
after s rayrn%) Santiand de Pietri Tonnelliz have
also sated fHat the quantity of oxy%en analog. is
usually negligible. However; before this jnsecticide
1S recommended studies on the terminal residues

are essentia
mgnalb an%gricultural University, E Q J[c))leghrrulm

5 Dec. 1973.

of dimethoate on peaches

R(eﬁ%t&re R eduoc/ﬂon Fi%ér)%je Resrdue

at different intervals

0.050% concn. 0.075% concn.

F@# Resdle Redu7c9ion @gy

%

||| B |
Nk

ned for the same day inclicate the data collected in the 1st anc. 2ndl experiment respectivily.
Catp I out of 5 mi cleaned extract wes injected.

References A Rore 98{ %8554
. rserl0 a%' E
i r%cut%rﬁé %Jnrr%rgb Agsr%?ltﬂ%ll U (\J/etrere

nt of

Mi SIP A, OTE%J Gaither, R. A, J. Ass. off,
B@% 1 n&t% 0., and Deshmukch
4 'h” SN, and Bindra

J
dZ?gla% Olﬁpte %”Candc ontrnr A Residue Rev., 1959,
Vel . D. and Beecham, P. ., J. Sci. Food Agri., 1960,
J. B. and Kowalczyk

DZ)J\’erman W C, Casrda
agric. hem
M 1. Ass. off agric. Chem.
Sa%ZR Pietri- TonneIr P Nature, Lond., 1959, 183,

SELF COAGULATION PHENOMENON OF
PECTIN IN SUNFLOWER

Dilute acid extract of Sunflower heads showed coagulation
effect which is probably due to low methoxyl content and high
polyvalent cation content of the native pectin.

BE 5 © o w4 o o~

Sunflower head is a rich source of pectin, content
being about 23 % on dry weight hasisL” After removal
of séeds from sunflowér heads for extraction of ail,
the residual portion, considered as waste, could,
however, be utilized for extraction of pectin. The

bIJect of this study was to find out nature and charac-
teristics of pectin available in sunflower heads.
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The sunflower (variety: Romsun record) grown at
Oilseeds Research Station (U. P. Institute 'of Agri-
cultural Sciences) Kalyanpur, Kanpur, was utilized
inthe Rresent work. The sunflower hieads (receptacles)
were threshed and then powdered in a laboratory mill.
Ab % sample was first soaked in sufficient quantity
of ethanol (95%) for 15 min. to remove the colour
pigments.  The mixture was then filtered and the
redidue was washed first with ethanol-diethylether
(L1:1) mixture and subsequently with ether along. The
residue was then dried and suspended in 200 ml of
0.05 N HCL and refluxed for 30 min. to extract the
P_ectm. _The extraction was regl)eated two or three
Imes usmq 100ml of 0.05 N HCL each time..

The totdl extract was set aside for some time. with
a view to remove dust particles, silica etc. by sedimen-
tation. During this holding period, partial gelation
of the extract was observed. “On extending the holding
time the coagulam further coalesced to form b|qger
lumps which settled down Ieav_mgh behind a clear
solution. The quantity of Pectln in the gelled fraction
and the total extract, aon? with their methoxyl
contents are presented in Table 1 _

On analysing the ash of sunflower heads, it was
found that calcium, aluminium, and magnesium
make up about 50% of the mineral contents2 (Table

2 . .o

) The coaPuIanon of pectin in the extract could be
due to polyvalent cations as well as_low methoxyl
content of pectin in the extract. Pectins having less
than 7% methoxyl content are known to gel in the

Table 1 quantity and W@QCO\ITE\]T (r FECTIIN FRM

—_

Type of extract % (E\%“n cg/brﬁteﬁxﬂ/o

a) Cold water 6.3 4.3

b) Boiling water 945 530

cﬂ Dilute acid S0.0S N HC)) 03 874

¢) Self coagulated portion 956 6.2

e} Acid extract after removal of (¢) 981 819

Table 2. ash anallysis Wb

Ash constitutents on cwb Percent
Ash 9.10
Calcium 2.10
Aluminium 11
Magnesium 0.7
ron 01

presence of polyvalent cations even when soluble
solid contents of a jelly_ mixture are 1% or less3 The
results presented in‘the Taples 1and 2 duly support this
observation. In order to_further confirmi the above, a
fresh acid extract, which was passed through a
sujtable ion exchan?_e column, did not subsequently
exhibit self coagulation under conditions of holding
mentioned abqve,

The result indicate that sunflower heads are not
only a relatively rich source of pectin but in the native
state it Is different from the pectins derived from
other raw materials viz. apple pomace and orange

peel.
Ty, WA

4 November 1974
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DETECTION OF DATURA IN FOOD AND FEED
BY THIN LAYER CHROMATOGRAPHY

A Simple method for identification of Datura seeds (Datura
me_taIﬂL infoods by extraction of alkaloids followed by
Thin Layer Chromatography Is described. Several cereal and
millet samples admixed with Datura were tested and the presence
gfto.(t)Sd gm of Datura in 10 gm of the material could be
etected.

Datura plants have been generally consumed in the
form of a hrew or tea made from. the leaves and
crushed seed of the plantL The accidental ingestion
of the plant has led to numerous instances of poison-
mP g rticularly among children2  Raymond (loc.
cit) described instances of Datura poisoning amon%
the” African; this was traced to the consumption q
bread made from grains which had b$come contami-
nated with Datura seed. Losses of all classes of
livestock including horses, . cattle, sheep, hogs and
chicken have beenTeported in the literature which has
been reviewed by Kingsbury3 MechamcaII%/ harvest-
ed food grains dre folnd {0 have been contaminated
with Datura seeds, In this, communication a S|mEIe
method for identification of Datura in foods by TLC
IS describe -

out 10-50 gm of powdered sample containing
about 0.05 gm~Datura seed Datura metal L IS
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refluxed with rectified spirit in a borlrn% water bath
with an air condenser for 30 min. The extract IS
filtered and evaporated, About 5 ml of 11 HCL is
added to the residue which is warmed and filfered m a
separatory funnel. The solution is neutralised with
liquid ammonia and extracted twice with 10:and 5ml
chIoroform and concentrated to reduce the vqume
The extract Is tested for alkaloid with Draﬁendorst
reagent.. If the test is p]osrtrve then the chloroform
extract is spotted on a thin Jayer, thickness 0.5 ju.on
slides spread with silica d el "1t IS developed (sin
chloroform+benzene+methanol (4:1:05) in ascen
mg way Hpto 5 om. . After evaporatrnB the sovent
chromatogram i sBrae With raqen ortk
reaagent Two spots will e Clearly visible at Rf. 0
0.5. Atrophine as free base (prepared from atro
phine su phate on treatment with [ig. ammonia and
extracted with chloroform) is used as reference side
side. The Iowers of will be atrophine but it ma
aso Include hyoscy mrne ¥]scyamme (CiH
NOs IS 1someric“with atrophing’ (CizH2N03)4.
The two aIkanrds run to the same fin theTL
Atrophine Is differentiated Ly grecrprtatron of the
salts and subsequent pharmacological tests on cat’s

Several cereal and millet samples admixed with
Datura were tested annd with control ex errments
It has been observed that even as low as
Datura in 10 gm food, could be rdentrfred by thrs

The test can be utrlrsed as a limit test of sensitivity
0f 0.5% or even less. By the estimationof the alka-
loids it is possible to quantif
smce it contarns 0.2% aIkanr $5 consisting of atro-
pme nyoscymme and hyoscine (also Known as
copalo

Al rIFp Laboratory EE ose
4 December 1974

_n.("l
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ESTIMATION OF PROPOXUR IN
FORMULATION

A colorimetric and thin layer chromatographic method for
estimation of propoxnr (2-isopropoxy pheriyl N-methyl carba-
mate) based on alkaline Oydrolysrs and coupling with diazotised
sulfanilic acid is describe

Several carbamates have shown a high degree of
actrvrty agamst a wr e range of msects Prop oxur
(2 |so ropoxy ph en%/ -mefnyl carbamate) is wr ex
used nowadays for household s(g)ra It Is mixed wit

formulation rn different amounts

Residue. of Propoxur Was etermrned by colori-
metric estimation of O- rsoprgp p henoll ~Brachaz
determingd 1t sepectrophoto-metri ca ly by diazotising
with 3-nitro anrlme 4- sulfomc acid

In the present study, a colorimetric method based
on the alkaling hydrolysis and coupling with” dia-
zotised sulfanilic acid “is reported. . Compared to
Bracha’s method, the couplrn% agent is different and
the possrbrlrty of erroy 1S reduced b avordrnq the
addition of one drop of alkali finally atter the volume
has, been made up.

Colorimetric estimation requires com aratrvely
Iar?er amount of the residue and does not differer-
tiate hetween the propoxur and its hydrolysis product

m of Besides, It is only applrcable to thase samples which

are known to “contain  this partrcular pesticide.
Though colorimetric_procedure is simple and a sensi-
tive ofe, an eguallty crentthm |ayer chromatography
method 1 described along with a colorimetric

olorimetric method; Reagents required are

O per cent alconalic KOH solution (freshly pre-
pared) h) Diazotised sulfanilic acid (freshly prepar-
. 4ml of 0.5 percent sulfanilic “acid in” cqne.
H 1 is mixed with 5 ml of 0.1 per cent sodium
g(rtehte in water; and ¢) 0.1 per cent propoxur in
Drfferent amounts of propoxur (0.1, 0.5, 1, 2 and
3 ml). are taken in se arate glass_beakers. After the
addr lon of 1m| of 10 per cent KOH to each, the;i are
pt on bor ing waterbath for 30 min.” After codling,
he treated samples are taken with 1o ml of water in
test tubes foIIowed bythe addition of 1 ml of the dia-
zotised solution. It 1s stirred with a glass rod gently
for 1 min. Colour formation takes glace immediately.
The intensity of the color is measured after Smin, ina
photoelectric colorimeter using a green filter. A ling is
drawn by . pIottrn% the colorimefric reading against
concentration. The colour formation follows Beer’s
law within a range of 0.1 to 10 mg of propoxur with
the dilution volume as done heré. Incidentally the
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lower value_of the range is the sensitivity of the
estimation. The colour i$'indefinitely stable at the pH
and other conditions of the experiment.

LC procedure-.. The thin Tayer plate is made up
of aluminium oxide (0.25 mni thick)
100°C for Lhr and kept in desmcator The mopile
solvent is ethyl ether-foluene 3). Twent mtcro
litres of the formulatton 1S sto ted along wi

p1 of the propoxur solutton on te
plate. hen |t |s dipped in"a chamber saturated
with the mobilg solvent. When the solvent has run
upto 15 cm, it is taken out and the residual solvent is
evaporated off at room temPerature The pIate IS
then sprayed. with 20 per cent alcoholic KOH. ~After
8-10 MiN. It |ss ray ed with diazotised sulfanthc aC|d
Fine orande col oure nPots appear immediately.
outling ofthe sp ots |s ked with a pin carefull an
these are scrappe off into test tubes contalnmg 10 ml
of 10% alcoholic KOH. The fubes are Shaken
occasionally. When all the colour is eluted, the tubes
are centrifuged and the intensity of the’ colour s

activated at

measured in @ photoelectric colorimeter using blue
f||ter Curlouslx the que ftlter works hetter here than
?reen as the shade of the generated colour is
shgh ly different.  This is possibly because of adsor-
ent and the smaller concentrations. ~ Alternatively
Ehoto -electric densitometer can be used where uri-
nown amount 1S found out by comparing with, or
referring to standard graph from spots 0f known
concentrations.  The ‘method Is satisfactory and
Bossmtht of interference from other carbamates can

e avoided.
G o % Rl

15 July 1934
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Triticale: First Man made Cereal: Edited by Cho C.
Tsen, American Association of Cereal hemrsts
St. Paul, Minnesota, U.S.A., 1974, pp. 2

AIthough enetic crosses between Wwheat and Rye
have been of interest for more than g century, the
foundations for its practrcal applicability were Iard
b research work mostly in Europe in"the period

1930-40. Research was révived in this area in Europe
after the Second World war in 1950°s but the maJor
breakthrou?h In evolving agronomically useful varie-
ties of Trificale took glace in 1954 In Manitoba,
Canada, Later collaborative work between the
University of Manitoba group and the Centre Inter-
nacional ~de Mejoramiento, de Maiz rh/ Trigo
(CIMMYT) at MeXico_has given greater impetus rn
the Triticale breeding field and now programmes for
use of Triticale as a field crop are in progress in most
parts of the world including Asia, Africa and South

America,

The fresent publrcatron on Triticale (which is a
compilation of several articles presented in a symoo
srum jointly organised in November 1973 bY he
Amerrcan ssoclation of Cereal Chemists and 1nter-
national Union of Food Science and. Technology) is
trmelg selective yet broad based covering severalmain
and border areds and has useful inforimation to the
Food and Agricultural Screntrsts In contrast 0, other
Bublrcatrons on Triticale w ere greater emg asis as
een laid on genetics and information Of specific
value to the plant breeder, the current pub rcatron on
Triticale has information which is useful not only for
tnethngva{(r:eearn the Triticale field but also to the expert
In hi

The publrcatron IS divided into seven chapters
coverrng all aspects of Trrtrcale research such as
Triticalé as a aghonomrca |ly useful crop, Breeding and
genetrcs Morphology of ‘the Triticale kernel, " Bio-

ical %t\t tlrrtronal Spects tTrrtroaIe Triticale
mr ng an nalyuseo rrtrcaeasa eed material.
Ch agters | and Il which_ deal with triticale in
various countries, and Breedrng and Genetrcs have
been covered_elsewhere in- depth (International
eveIopment Research Centre, Monogr Bh on “Triti-
cale” DRC—024e Published ii 1974) and no
new rnformatron IS presented here. The prospect of
Triticale as a field Crop in a_country like India will
depend on many factors particularly”a_conviction to
th tarmers that'th e cro an be grown In areas where
wheat does ot yield we resistance to rusts, er?ot
and other infection and finally good monetary returns
to the farmer.

9

Chapter |11 has two articles on the morphology of
the Triticale kernel as revealed by classical™ and
modern cytological methods such as scanning electron
microscopy. An article on “Triticale standards”
ofvalue not onlg for the internal marketrn% trade but
also provides useful gurdelrnes to a possible import
ang export trade in this grain,

Chapter IV has seven articles covering most of the
basrc biochemical aspects of Triticale such as proterns

Tryptic and Chymotryptic inhibitors, Starch and
Lipids. [t has been written by spectalists in these
areas and has up-to-date_ inforniation,

Chaoter V dealing with the nutritional value of
Triticale is of rather limited coverage and points to
the need for more work in this important area parti-
cularly in. technologically under developed countries
where™ this grain “may” ultimately be grown for
consumption "by human population. As. cereals
constitute .the major portion of the diet in these
countries it is imperative that one should not only
look at the protein value and lysine content of the
Triticale grain but consider other_ nutrients such as
vitamins, minerals, etc. Total nutrition should be the
goal rather than protein.or amino_acid nutrition.

Chapter VI The milling of Triticale info flour,
surtabrlrt}/ of some of the equipment currently in use
for wheat milling, by products of Triticale mifling are
covered in one of the articles. The other articles deal
with the preparation of Bakery products such as
Breads, Cakes, Cookies, Muffins, etc. from Triticale
flour."An article on the malting of Triticale is also
inluded in this chapter.

The last chapter VII confains information where
Trrtrcale 1s evaluated as feed material for Steers and

s. [t is interesting to note that nutritional studies
have demonstrated that lysine is the most limiting
amino acid in Triticale and with improved protei
cogtrent and quality it may become an important feed
: Tthedcovera e of Irteraturetrn most of the artrclets is

0-(ate reviewer strongly recommends this
pﬁblrcatron to aﬁ Food &Agrrcgltoral Sclentists.

D. Rajagopal Rao

Breaktast Cereal _Technology: by Roger Daniels,
Noyes Data Corporation, Park Ridge, N. J.
07656, USA, 1974, pp. 290, Price $ 36.

Adding to its series of Reviews in the field of Food
Technology the Noyes Data Corporation has brought
out this new book on “Breakfast Cereal Technology”.
The presentation of technical information in the book
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generally follows the pattern in their earlier hook
entitled ™ Quick Cooking Foads™ and as mentiqned
in the foreword to the book it is essentially a classified
uide to the US Patent Literature in the field of
reakfast Cereals. _ y
Breakfast cereals have attained a position of
prominence in the daily menu of all advanced count-
ries. Hardlly a few would now prepare the, cereals
everxday from the original raw materials in these
developed countries ds prepared and precooked
cereals of various kinds are manufactured and
marketed for consumption as ready-to-eat, products.
The cereals are presented to consumers in various
forms, shapes and sizes and are prepared either from
a single cereal source or from a mixture of composite
flours chosen and blended for addln% to nutrition and
broad based a%peal. The. gresent 00k summarises
the technical US Patent Literature with regard to the
processes for preparation, shaping, diying, and
quick cooking 'of the different t_}(pe_s of Cereals.
Methods for™ sugar coatmg,_ fruit’ incorporation,
nutritional fortification, tasté improvement, etc. are
also described. . . .
Extrusion Cooking which combines cooking follow-
ed b% instant drying which Is a recent innovation in
breakfast technology and for preparation of snack
foods is first described. The various gatents relatlng
to gelatinization and cooking of the dough followe
by extrusion drying and the”methods fof” improving
the product texture, compounds that can be used for
preventing stickiness of dough, etc are classified and
described, The two succeéding chapters relate to
P_uffm of cereal grams for best consumer acceptabi-
iy, The preparatory treatments used just prior to
puffing both with respect to process variables, com-
positional variations, use of adhesives, for |mprovm(i
dough properties are first considered. = The actua
patented processes used for obtaining different types
of puffed materials are next described. The recent
improvements in flaking of cereals and composite
blends of cereal flours are considered in a separate
chapter. The different sophisticated gadgets used for
obtamm% distinctive an _apPeaImg shiapes to the
breakfast cereals described in_the next chapter would
esgeuall A pe?I to those interested in increasing
marketability of their products. _ _
Processes relat,lnq to manufacture of %uwk cooking
Qats are exclusively treated In a Separate Section,
Recent innovatjons for redycing the c_ookm% time and
Improving product texture by processing, and quicker
h_}/dratmn are described in this chapter. “The patented
|iteratyre for improving the h)/dratmn and reducmg
the softening time of other breakfast cereals is als
next describéd and enumerated.

Taste improvement, and enhancement of consumer
acceptabilify by uniform application of su?ar and
incorporation 0f natural fruits and other flavours
which 1s a further sophistication in the marketing of
breakfast cereals are next described. The last Chapter
on nutritional enrichment would appeal to those who
would like to give Dalanced ~Dbreakfast cereals
nu_tr|_t|onaII¥ balanCed with regard to all the nutrients.
It IS interesting that such blentied cereal combinatigns
are normally compounded from vegetable sources rich
In proteins,” This would be of special interest to those
In developmg countries who m|8ht like to deveIoR
such products for weaning foads for children althoug
not as breakfast foods.” The last _sub,ect covered
relates to making ofa French Toast with fong stability
incqrporating the principle of including permisible
additives for reducing the concentration free water.

The hook has also Incorporated an index of com-
panies, Inventors and a number index relating to the
patents enumerated.

The book Is a 8ood reference. manual of patents
relating to this field and will be of great use to manuy-
facturers technoIoPlsts and entreP eneurs in the field
of hreakfast cereals which has attained the position
would be good in later editions if each patent is pre-
faced by a’self contained summar_¥ of the process and
also the status of the patent with regard to actual
commercial application.

H. S. R. Desikachar

Plastics in contact withfood: by John H. Briston and
Leonard L. Katan. Food "Trade gress_ Ltd., 7
Garrick street, London 1974, pp. 466. Price £ 20.

With,rapid growth in food industries the demand
for various processed foods in consumer size unit
packages are ever increasing. Heavy pressure on the
existing expensive metal and glass containgrs and
rapid ‘development of plastic “technology in 2ot
century has opened a potential market for the use of
these plastics in foqd packagm% _In recent years the
Rrotectwn of food against environmental” hazards

as been achieved b _a#phcatmn of plastics for
storage and transportdtion. The plastic use Is varied,
At the one extreme there are plastic silos, pallets and
sacks; aj the other end tiny containers for sophisticat-
ed applications such as cosmetic tubes . etc., .In
between the extremes lies the bulk of plastics which
come In direct contact with food and provide a safe
and _economical barrier for the food. However,
Rlastms In_contact with foods pose some health

azard problems and have some disadvantages
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eventhouph in the ultimate the advantages outweigh
disadvanfages, The present book attemipts to dispel
some of thé misconceptions in relation to hazards and
discusses in detail the relative merits and demerits o
the various plastics and their interactions when they
come in contact with food.

The book Is in three main parts; part 1 covers the
plastic raw materials and_how they are made. Part
2 (lescribes the relation of plastics and food packag-
Ing. Part 3 indicates the applications based on tfe
basic knowledge of part 1 & 2 and covers. major
manufacturing” methods and  systems relat|n1g to

lastic articleS Jikely to come in”contact with. food.

he book consists in total of 20 chapters covering as-

pects sych as science of plastics (thermoplastic and ther-
mosets), natural polymers, food hazards, . toxicity
migration of constitutents of plastics, tamtmg_of
foods involving plastics, laws and regulat_lons cov nn%
food application of plastics, manufacturing of plasti
films, semi rigid containers by various™ processes,
composites consisting laminates of plastics, closures
and" their food contact hazards, and . finally
ornamentation such  as _Iabellng ertm% on
Blastms by different techniques, ‘Each chapter is
acked by systematic presentation of blbllo?raghy
for future’re dm%. The Appendix includes gfossary
of scientific and Technical terms concerning plastics,
Diffusion and permeability of plastics and ‘plastics
waste disposal, Tables in the end glv_e very useful
data on the physico-chemical propérties of various
plastic materials'used in food packagjng, =~

The first chapter on “Science of Plastics” deals
briefly on the nature, structure and strength of plastics
in_géneral and thermoplastics, in parficular. The
infllience of various chemical forces on the various
properties of the thermo-plastics has. heen clearly
elucidated. Chapter 2, deals with, details con_cermng
the chemistry, manufacture of resins, properties an
USES ?f (i olyolefms fuch as pol eih%lene, £0|X
propylene, Etnylene/vinyl acetate copolymers (EV ?
and lonomers ~ (1) Vinyl plastics such -as palyviny
chloride and cog lymers, vinyl acetate, (in) EOlry
styrene and ethylene’thermo Plastu:s such as polyesters
Nylons, g_olyc rhonates, poly acetals etc.. Chapter 3

Ives detailson the chemistry, pro?ertles and uses of

ermosets such as Phenol-forma dehP/de, urea-for-
maldehyde, melanine-formaldehyde; 9ass reinforced
other settln? polyester resins, eﬁoxy esins, polyure-
thanes etc, Tn'thé next chapter the duthors have Qealt
with the chemistry of natural polymers and their
derivations such as celluose, ceIIquie acetate, etthI
cellulose etc., Asagainst the above polymers chapter'
isconcernd withnon.plastic _componentﬁised in manur_
facture of plastics. "These include catalyst residues;
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processing aids. such as anti-oxidants, anti-blogking
agents, antistatics, heat stabilisers, plasticiser, lubri-
cants, melt strength improvers, colourants, whiteners

f and a host of others. Awareness of these materials in

plastics contacting food is a must as they play a major
rr]ole |g relation t0 effects on food quality and health
azards,

Chapter ¢ on ‘food hazards’ presents brief details
of food s 0|Ia?e and food hazar s_relatm? to plastics.
A basic modef relating to interaction of food, plastic
and environment has been. discussed. ChaPter [
deals in detail with the ‘toxicity hazards’ to health and
defines cIearIY the r_neanm?_s of toxicity, toxic hazard
and related terms in relation to plastics and food.
Further, in this chapter dosage level of toxicity in the
diet and levels such as LD which represents acute
toxméy and interactions of plastics with mass have
been dealt. In the next chapter ‘Migration’, the mass
transfer of various ingredients of “plastics, into the
food in contact has been discussed in detail makmq
use of a basic model, Based on the mathematical modg
of diffusion of varioys components, practical appli-
cations of leaching of companents into various types
of foods have beer elucidated. ‘ _

Chapter 9 and 1o are earmarked for ‘food quality
and organoleptic effects. Numerous aspects of food

uality”such as nutritive value appearance etc,, and
the effect of environment factors such as moisture,
oxygen, light, micro-organisms etc., on the quality
have heen” discussed and preservation by suitable
methods and use of right type of plastics have been
discyssed. In_chapter 10, “origins of food tainting
Involving plastics, Its practical assessment, organolep-
tic test procedure for assessment, causes and femedies
of tainting have a'l been clearly described. Tainting
I considered to be a function of packaging, handling
conditions and food stuff and thus tain |n? problems
of packaged food can only be solved by coflaboration
of raw Material manufdcture, converter and food

ackages.
: Chagpter 11, on ‘plastic quality’ deals with the effect
of environmental changes suchas Physmal chemical
and radiation, and microbiological as well as effect
of foodstuff on the physico-chémical changes, of the
glastms coming in contact with food, Chapter 12,
eals about the ‘Law and regulations’ concerning_the
safe yse of plastics in gackaglng of foods and describes
In hrief the legislature on food packaging materials in
various nationis of the warld. _ _

In chapters 13, 14, 15 and 16 details regarding
Various, manufacturing processes used in manutacture
of plastic films and bdgs and semirigid containers are
discussed in great detail. Chapter I3 deals with blow,
slit die extrasions of plastic films and orientation
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methods. Lamination by coextrusion by adhesives
and by coatings have also been dealt. Chapters 14
and 15 are earmarked for detajls regarding manu-
facturing of shrink wralos,_sachet machines, trans-
wraps, biags and woven plastic sacks and thermoform-
ing containers. Chapter 16 presents plastic containers
manufacturing methods such as comg_resswn mould-
Ing, . injection” moulding, blow maulding and sinter
castings and discusses relative merits and demerits of
these methods for various plastic containers. Chapter
17 deals with IntePrated pack_a(ilng which ma%/ be
described as, complete or partial integration of the

fe
total packaging concept in commermaPand technical

Sense. _ .
Chapter 18 deals with manufacture of composites
laminates, cartons and their applications.  Next
chapter. describes plastic closures and other
ancillaries, their food contact hazards and general
requirements for closures. Ca desu{;n consideration
has also been dealt. The, last chapler deals mostl
on ornamentation on plastics where'in details regard-
ing labelling and prmtm% are presented. Prmtmg
InCludes the"pretreatment to be given to plastics, an
describes various methods of printing such as offset
printing, ﬂexographlc, Gravure, and _electrostatic
printing.  Mention is also made of printing ink.
This book which is intended to be a technological
book has successfully attempted to project sound
fundamental basis for scientific and. technical aspects
of plastics used in_food packaging. Illustrative
examples and detailed description” of individual
systems processes etc,, which are very useful to reader
are presented. The book on

lastic in contact with
food” with Its pronounced emﬁ

hasis on the scientific
and _technical” aspects of plastics, interaction of
Plastms with food and environment and jts effect on
he health problems is quite a useful addition to the

growing library of books on food packaging.

N. Balasubrahmanyam

Food Acid Manufactyre: Recent Developments b}/
A. A Lawrence, Noyes Data Corporation, Mill
Road at Grand Avenue, New Jersey 07656, U.S.A.
1974, pp. 302, Price2$ 3.

Food acidulants constitute one of the most import-
ant groups of food additives. Their role in imparting
characteristic taste and flavour fo low pH foods is
well known. Besidles, theiy salts find a variety of uses
in food and non-food industries. Most of them are
of organic nafyre occuring In a number of plan
products and till recently one of the main methods of
5
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their commercial manufacture has been by processing
natural plant materials. ~ Information “on orqanlc
acids ysed commanly by the food mdu_str;f IS available
from literature, the sources being widely scattered.
However, some of the advances made in the techno-
Iogg of manufactyre ang aP lication of these food
acids are not readily available due to the same being
patented. The efforts of M/s. Noyes Data Corpo-
ration in sﬁtmg_through the patented literature in the
U.S. onthe su %ect to"prepare @ monograph authored
by A.A. Lawrence are timely. _

The author has considered most of the_magor food
acids which include Citric, Fumaric, Adipic, Sucginic,
Malic, Tartaric and Lactic acids.  Emphasis is on
acidylants and hence those such as ascorbic, sorbic
Propmm glutamic and other acids which are not used
or aadﬁl‘}gng p_urﬁoses are excluded from the purview
of this publication.

Citric gcid is commercially manufactured by mold
fermentation, Great advances have been madé in the
U.S, on Citric acid fermentation so as to, increase the
yield and to overcome cell growth inhibition when
ifferent raw materjals are uséd. Information covered
by various patents has been collated and presented in
the first Chapter. Also included in this section are
fermentative Producnon of citric acid using Yeasts
bacteria and fungus. S}gnthesls from, oxalacetic acid
IS another method by which citric acid can be made.
Some of the recent Lises of this acid in edible compo-
sitions have heen discussed. | o
- Fumaric acid is commercially made by isomeriza-
tion of maleic acid. Being the most economical cost-
wise and less hygroscopic By nature this acid |_s_f|nd_|ng
m_creasm? uses Tately, thodgh its low solubility is.
disadvantage. Somé of thé recent developments in
fumaric acid manufactyre are djscussed In_second
Chapter. A number of patents have been filed on
improving the techniques of 1somerization as well as
mcreasmg the solubility of the acid. Other methods
advocated include heating of a mixture of malic acid
and maleic anh¥dr|de in"a nitrogen atmosphere and
fermentation .0t digested I|gn| led cellulose usmg
Rhizopus ni ngans._ A number of techniques h?_v
been developed to increase the cold water solubiljty
of fumaric acid, Some of the uses of the acid are also
enumerated IQ this Chapter, . :

. Adipic acid 1s more renowned as an intermediate
in the manufacture_ of nylon resing rather than as a
food acid. Present in begt gume, agipic acjd also is an
Important acidulant manufactured generally by a two
sta%e oxidation . process from “cyclohéxane.

number of modifications have been developed hoth for
the first staqe as we|l as for the second stage of
oxidation. ‘Improved techniques are available for
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recove %/ and for crystallrzatron of the acid from the
reaction mixtyres, ° Other methods reported for
manufacture of adipic acid rnclude one-step oxrdatron
of cyclohexane, oxidation of oefrnes cyclohexyl
hydroxylamine Nrtrosoccoex Dimer and methy|
1-hydroxy cyclohexane car oxylate, alkaline fusron
o -Hy roxy caproic acid and derivatives, reaction
between aoetglene and acetic acid, reaction between
diojefine, carbon monoxide and water, hydro dimeri-
sation of acrylic acid, three stage method from buta
diene, liquid’phase oxidation Of xylenes, low temp
nifric acid oxidation, and a two step hydrolyses of
adipo mono nitrolic acid. Patented, informations on
improvin the or Cpertres of adipic acid are also
resente inth rr hapter

Succrnrc acig 1s used extensively in foods as a
sequestrant, burfer and neutralizing agent. Fermenta-

tion of ammonium tartrate into succinic acid Is one of

the methods of its Productron Chemical. synthesis
Involves ox|dation of paraffinic or 150 araffrnrc h?/dro
carbons followed hy separation of succinic acid from
the mixfure of dibasSic and oxygenated contaminants.
A number of patents have tieen taken suggesting
modifications and improvements in some of the steps.
These form the subject matter of fourth Chapter,

Chemical and Bro chemrcal methods are available
or pre'oarrng mal rc acr which is one of the most
desirable food acidulants on account of its good
squbrIrty smooth taste and_ flavour fixing qualities.

Malic acid can be obtained either by chemical conver-
sion of maleic acid oy by catalytic’oxidation of ben-
zene.  The Biochemical proceSses available include
Aspergillus fermentation and isomerization of fumaric
acid. “Some of the recent developments in the above
areas are discussed in fifth .Chapter.

Tartaric acid finds extensive use in efferevescent
beverages, haking and jelly powder formulations and
fruit esters, New’ developments pertaining to fermen-
tative produgtion of tartaric acid and recover technr
ques from wine sludges are present edrnsrxth (apter

Bacterial fermentation generating actrc acr IS 8
well known phenomenon. “This syrtipy liquid Is used
as 4 food acidulant and a flavouri
finding aPplrcatron In bakery preparations In the form
stearoy| lactylate. Descrinéd in the last Chapter are
some of the rnnovatrons claimed hy several patents for

é)roductron of lactic acrd by fermentation as well

hemical methods. Some’ of the newer appli-
catrons of lactic acid are also discussed.

agent besides P
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The publishers have given necessary indices for the
companies as well as“the inventorS to which the
atents have been assrgned Patent number ingex is
asoa ended for easy reference. Though the infor-
matron resented have been collated” by careful
screening o a number of U.S. patents, the presenta-
tion 15 such that It provides rnterestrng readrng

The publication is a very useful reference book for
the food processing industry as well as research and
development workers in the”field.,

V. H. Potty

Defydration of Natural and Simulated Dairy Pro-
ducts y M. T. Gillies Noyes Data Corgoratron
Park Ridge, New Jersey 07656, USA, 1074, pp
327; Price: $ 36.

The Book under review is the 15th Food Techno-
o 9y Review published by the Noyes Data CorR -
ration. Similar to the other revrews this volume has
compiled the U.S. Patents on Dehydration of Natural
and Simulated Dairy Products from 1960 to 1973.

The. subject matter covered in_ 177 oatents are
cIassrfred under Errlrkt Chapters General Processes,

at ontarnrn Mitk: Skim Milk, Whey, Concentrat-
ed Milk Eé;s MrscellaneousDarr Products [ike egg

roducts r dessertt mrxes mrlk rrn(lj<s burtterhmlrt
sour cream; yogurt dried cheese, dry chocholate
drink mrxtureyﬁ’mulated Dairy Products like coffee
whitners, whipped toppings, cheese supstitutes, etc.,
Three indexes covering Company Index, Inventor
ndex and U.S. Patent Numbers are provided at the

The Book has presented many useful technical
information from the patent literature accompanied
by sketches with some details ofthe equipment, as for
example the. various agglomeration and instantising
tec nique. Thoughnotacomprehensrve revrewonthe

1§cts coveredsince It cQvers o nt/ S, Patents
the ookhascertarnlyprovrdedanu ber of facts and
roposals in a concentrated form that could be
u guusl rtor product and process development in Dairy
It wr){l be a useful addition for any resgarch and
ﬁlo(ﬁment laboratory and libraries in Food,

0gy

P. K. Ramanathan



ASSOCIATION NEWS

A S_ymdp%sium on Fish Processing Industry in India ~ als

organise )( the Association of Food Scientists and
Tachnologists (India) n collaboration with CFTRI
at Mysoré was held on 13th and 14th February. 1975,
Over” 100 experts from the field participated”in_the
deliberations’ conducted_under six technical sessions
spread over two days. Qver 50 technical papers were
presented during this period and Association hopes to
%Strﬂpe”e and publish the proceedings in the near

Several recommendations emerged out of the
%ymposmm_ which were summed up by Prof. P. C.

eorge, Joint Commissioner. of Fishefies, Govern-
ment”of India, New Delhi in the Ienar}/_Sessmn.
The recommendations are given below. It is hoped
that these recommendations will be taken note o bg
all those who are Involved In the planning an
develtopment of fisheries on a sound line M our
country.

RECOMMENDATIONS

Raw Material Resources:

1 The Symposium haylntg
the resources of the pelagic
Coast recommends that the_exploratory and expen-
mental  fisheries or(T;amzatlons should pay their
immediate attention Yo, the development of method-
Io%ne_s for the exploitation of these resources and for
solving problems in the handling for processing of
pelagic fishes.

2" The Symposium recommends that for the
quick development of methodologies in exploitation
and utilization of the pelagic fisfies, the government
of [ndia should germn import of requisite egmfpment
and expertise as a short-term_measure and further
urges that the attention of the food technologists and
engineers in India should be concentrated” on the
development of requisite equipment indigenously as
a long_term measure.

3. “The Symposium further recommends thaj the
large scale han Imgl,and §rocessmg of pelagic fishes

noted the potential of

should be in centr |s%d laces and not be madli-
seminated way as has happened in the shrimp handl-
Ing ang ﬁrocessm% sector,

4, The Symposium recognises the need for re-
sources survey on a continuous basis for poth pelagic
and demersal fisheries and the timely_dissemination
of the results of such surve%s_ to_ the" industry. - The
sefting up of suitable dissemination services to feed
Information on location and availability of fishes to
the fishing industry as a permanent measure should be

Ishes on the South-West 1g

considered. Urgent steps should be taken to carry out
tqe pelagic fishery surveys in other parts of our seas
0

5. The Symposium felt the need for urgent
attention to be paid to detailed research on the bacte-
rial flora of fresh water fsh. A crash pro%ramme_ on
the development of |mﬁroved methods or handling,
?nig distribution of fresn water fish should be under-
aken.

6, 1he Symposium noted with great interest the
work on peeling of shrimp with the" use of enzymes,
This aspect should be explored further by continued
studies at various research organjzations. _

. The Symposium recognising the potential of
tuna resources of Indian waters urges the Government
to take urgent steps for the exploitation of these
[eS0Urces. _ . : .

8. 1he Symposium having considered the various
constraints faced hy the industry appeals fo the
Government of India for arranging a liberal flow of
requisite finance for the investnients in exploiting the
newly found resources.

Freezing of Fish: _

9. The Symposium noted with concern the fre-
uent occurence of Vibrio para haemolyticus in
rozen fish products, This peing a pathogenic orga-
nism deserves attention for further investigation,

. Possible use of liquid C02 and even aiy in the
-80_to-100°F_ran%e may be explored for freezing
of fish.  Quality aspects. of shrimp/fish frozen by
different methods of freezm? (plate freezing, cryoge-
nic, immersion, etc) need extensive investigation’

11 The Symposium felt that oil sardine and
mackerel, beirig two important commeycial varieties
of fish deserve the utmost attention for freezing. The
stored frozen product should have a minimum shelf
life of six months.  These fish contain highly un-

ST, welcoming the
jum

TN R Rao, Presigent
Earthenng a t%?ﬁahﬁngﬂ% fuanoctlorqeglpte%
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saturated fats and heme compounds and s such they
are prone to easy oxidation and development of
rancidity during frozen storage. An assessment of
storage " life of” these products as obtained under

PTG SN IO - CH T

I
o ity g o

commercial practice may be made. [f necessary
Eurther Res%arch. and Development efforts may be
Irected in tnis direction.

12 It is recommended that greater attention
should be bestowed upan freezing fish fillets and
dressed . fish ?th for internal consumption and
export, if possible, _

13 It s also recommended that the use of chilled
sea water and ascrobic acid for the prevention of
black spots on frozen prawns may further be investi-
gated and procedural advice offered to the industry.
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Processed Fish Products:

14, The SYmposmm notes that India has sizable
resources of clams, mussels and oysters which have a
good export market In the form’ of canned, frozen
and other processed products. |t is felt that MPEDA
should identify the markets and advise the progessin

Industries toundertake commercial production 0

these commodities. Technological problems, if any,
relating to such production may be looked into by
the Research an ,Develo?_ment Laboratories.

15, With the introduction of subsidy for export
of canned sardings, there is now an ‘incentive to
export this item. The medium of packm% has to cater
to the tastes of the importers. 1t is felt that necessary
help_ should be given to the industry to jmport olive
oil ‘for this purpose. It Is recommended that the
canners may follow the procedures already evolved
in the laboratories to reduce the free water in the
pack. ~ Since aluminium cans are more popular and
are in ?reater demand in the world market and in
view of the shortage of tin-plate, .the symposium
recommends that manufacture of this can ‘should be
Immediate]y taken Uﬁ In the country.

16. 1t 1S noted that fish sausage has found ready
consumer acgeptance in_ India. ” This provides an
outlet for utilization of inexpensive varieties of fish.
The two main canstraints have been the non-availabi-
lity of preservatives and the synthetic casing which
require to be imported. The” symposium Strongly
recommends the Import of these” materials or alfer-
nately their manufacture in the country with foreign
collaboration if necessary.

17, The Symposium further recommends that the
gos_smlhty 0f |o_rod,ucm%I fish sausages .in natuyal
asings for distribution through cold-Chain may also
be explored. Canned Fish “sausage may have an
ex&)ort market which requires examination. _

. Government and Government-aided-agencies
may be advised. fo use I?w cost fish, products of
Pro en acceptability, developed at various research
aboratories, in community feeding programme. .

19, In view of the acute shortage of'good quality
protein and since_other proteinaceols materidl
available are not sufficient to' meet the total re(iuwe-
ment, it is felt that a concerted attempt should be
made to, supPIement the diet of those who need it
most with_fish flour under government subsan.
Efforts to improve the functiorial properties of fish
flour should continue to receive attention.

Traditional Fish Products and By-products:

_20. For the guidance of actial ysers, the Symop-
sjum stresses the"need to draw up detailed reports in
simple and understandable language on the traditional
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methods of preservation of fish to improve the
quality of the products cured in the country.

1.” There 1s an urgent need to preparg. complete
progect and feasibility”reports for the ufilization of
waste from_fish processing industry and the ‘trash’
fish either for the industrial or for edible purposes.

22. It is pointed out that clear and complete
uidelines have to be drawn up for the production of
fish meal of quality specified in the national and
Internatignal standars. _

23. The Symposium recommends that detailed
gmd_elmes_ may be worked out for the production of
ardine o1l of national standard so that it can be used
for packing of fish and also for other sophisticated

USgs.
24, In view of the great potentialities of industrial
Produ_cts from hydrogenated sardine oil, project and
ea3|b|I|tY reports for the production and manufag-
ture of these. products ma}/ e prepared and made
available for industrial exploitation If necessary after
pilot plant trials. _ _
.25, Research efforts should be directed on_ isola-
tion of more unsaturated portions of sardine_oil with
a view to using them in hypocholesterolemic trials.
Proper attention should be' given to proper stabilj-
sation of such fractions so that no health hazard is
encountered. _ _ _
26, The Symposium notes with anxiety that
msEnte_ of considerable and useful work carried out
I India on traditional fish products, the industry is
almost as primitive as it was decades ago. The
matter may be examined in totality and Ways and
means found to improve the technology of tradjtional
fish products which are generally consumed by the
poorer section of our popdlation,

Machinery and Equipment Needs: _

27, The Symposium felt that there is a need
for the design ana development of suitable machiney
In order to machanise certain operation in the handl-
mtg and processing of fish s as to avoid loss in quality
of the processed product.

28. "Research Organizations should take up wark
on the development of know-how and mach|ner>(_ for
the manufacture of groducts like partially hydrolized
and de-odorised me I,_sausa%e, sausage casings, 1QF
plants, knobbing machines, éic. . _

29, De_velo%ment_of Refrigeration machinery for
medium sized boats is necessary if the industryis to
make further gro [ess. _

30, The r¥ posium urges establishment. of
suitable machinery for assessing the claims of indi-
%enous machinery manufacturers so that import can

e restricted to a’minimum.
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31, Keeping in view self reliance, it is recom-
mended that Tmport of machinery, not available
Indi enousl|y with” proven efficiency,” may be alloweg
for the intervening period. All encouragement should
b(F ?Jven to éieveloei) |nd|?enous expertjse'in fabrication
of fish handling and processing equipment,

Quality Control and Marketing:

32, The Symposium calls for a periodical ex-
change of information between various parties con-
ceméd on the quality standards prescribed, pro-
cedures for fish sam mg and analysis and various
improvements worked out from time'to time.

3. The efforts of I3 in laying down standards
have been recognised. The Symfosmm requests 1S
authorities that™in prescribing”standards they should
take note of the practical and commercial “applica-
tions for the products. _ _

34, 1t was felt that before introduction of compul-
sory quality control, voluntary adoption to follow
the”standards would considerably assist in educatmg
the processor and also help him’to take note of th
Influence of the various factors affecting the marketing
of the product in infernational markets,

5 T ePhas_ed introduction of quality control on
new products will help to meet the. specific require-
ments of the product and also to assist in the market-
Ing of institutional and retail packing requirements.

6. . The ngposmm stresses the néed for drawing
up definite codes of conduct and procedure, maintain-
Ing schedule for cleaning and sanitation, log books
and registers, continuous recording etc. and the same
should™be improved upon periodically. N

37, There should be frequent réfresher trammg
courses, organised by established research an
development” institutions connected with fishery sci-
ence and technology with regarg to sanitatiod and
hygiene and also forpracessing of special products so
that the industry is made quality consgious. _

38, At E)resent comPuIsor (iuaht)é contrgl is
effective only for export products. “Some efforts
should be made for maintaining the quality of fish
and fish products offered for Sale in' the” internal
market also.

Association _of Food Scientists and Technologists
Bangalore Chapter.

LA meetmg of the Ban?alore Chapter was held on
21st Januarry, 19754t Food Crafts Institute, Bangalore.
Sri 1. J. Purt presided over the meeting. The Hon. Gl.
Secreta_r%/ placed hefore the ‘meeting a resolution
requesting. the Association of Food ™ Scientists ang
Technolo%|sts to start the Southern Regional Branch
of the Association In Bangalore. The resolution was
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atpproved and Secretay was asked to forward it to

Exec ecretary the Association. at Mysore,
President then requested Sri, M.
Chandrasekhara to present Nis talk on the proceed-
ings of the Fourth International Congress of Food
Science and Technology held at Madrid.

i Chandrasekhara said that he had an opportu-
nrt to tour the Continent and London and while
oran 50 he attended the IVth International Congress

ood Science and Technology at Madrid” and
vrsrted a few research laboratorie$ In London and on
the continent.
The IVth International Con?ress was sponsored
by the International Union of Food Science_and
echnology of _which the Association of Food
Scientists™and  Technologists Endray IS @ member,
The venue of the Congress was the Palace de Congress
in Madrid. Before the con%ress Was |nau urated
there was a one day worksho organrze
League for Internatronal Food ucatron
organisation sponsored b . DeveIoprng
countries like' Indonesia; Malaya Ceylon Philip-
pines, Central America and African Countries were
represented. India was represented Dby Dr. Achaya
Executive Director of the Protein Foods %
Nutritional Development  Association . of India.
The ohject of the workshop was, to bring about a
discussion regarding the aid from developed countries
for fostering “food industries in developing countries.
The state Of art of food industries in_€ach of the
countries was presented and the possible areas in
which further development could take place were
discussed.  Both Dr.” Achaya and Chandrasekhara
presented their views to ‘the workshop on this
mportant topic.

here were a host of papers presented_at the
International Congress of Food Science and Techno-
logy. The topics discussed ranged from protern
isOfates to flavours, gums and otfier food additives.
ome of the pagers presented on |soIat|on of Iprotern
rom peanut, coconut and rape seed were of cons-
derable nterest. There was much interest in comR-
site flours for makrng of bread. It was reported that
upto about 30% of wheat flour used in making bread
could be substituted b star(ihy flours_like taproca
maize etc. 1t was also passinle to use Mofp otein
rich flours like soya or pulse flours along with 27 % of
starchy flours. A’paper on the Nutrition Programmes
In India with special reference to Balahar and” Miltone
was presented by M. R. Chandrasekhara. There was
a very interesting round table conference on the
transfer of technical aid to  developing countries,
Dr. HAB. Parpia as the Chairman gave a review of
the need and abjectives for transfer of technology.

Dr Acharya spoke on the possrble areas of technical
E in the field of education and the problems of
research institutions In India. Dr. Hulse was very
critical of the so called technical ard from a developed
country to a develg |n% country. . He felt that more
often than not this failed or more important produced
unpleasant results, It was no use exporting very
sophisticated equipment to a developing country
unless pro er survey Is made, of the availabje raw
materials for use in"such equipment, He said that
more often than not the mistakes which the technical
ex'oerts from developed countries make are economi-
cally much more “disasterous than the mistakes
developing, country might have made for lack of this
expert advice
isit to Research Centres_in London: Three
research centres were visited. The first one_was the
British Food Manufacturing Industries Research
Assocratron at Leatherhead. Dr. A, W. Holmes is the
Drrector of the Instrtute The Institute is entirely
mance rytern ustry an provided informatiop
which its members req urre regardrno the standardi-
sation, analysis or any other aspect oT the foods they
were manufacturing. “The Service is manrtarned SeCret
for the use of the particular party wh |c pays for it.

The Laboratories are very well euré)rﬂe and a ear
to be competent in so vrnlé the pro s raised Dy
Industry. “ The Tropical” Product = Institute |s a

Goverriment instifute and undertakes research. in
tropical products from rubper, hides to coffee spices
and other food products. The discovery of afiatoxin
In groundnuts and 1ts characterisation Was done here
and even now a very |ively interest in this field is
maintained af the Institute. The FAO project on
the composition flours for bread making is"also in
operatron in this laboratory. They have finalised a
pvloyect for extraction of protein from coconut
Chandrasekhara a dressed the Research
Workers at TPl on the scope of work at CFTR
[ysore Dr. Car enterslaboratoryérsworkrn onte
latest improvements In the avajlable lysine meth o
which was orrgrna g/ standardised Iy
method measurés thé loss |n the nutritive val ue o
foods during processing. On their Invitation, the
Speaker ad ressed the meeting of the scientists on
me ofthe Socra Welfare proyects in India.

|srt 0 aj%enrngen ”g ot erIands) Wageningen
eather ands is a small town on the banks® of
thne The remarkable point about this village is that
It 13 surrounded by research institutes. The Agncul
tural_University is located there as also the InStjtute
for Processing” & Storage of Agricultural Produce,
the Department of Food Science and Technology,
Institute of Cereals etc. A project of interest, which
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the IBVL (Institute Vour Bewaring en Verwashing ver
Landbouio Produken) has undertaken was on the
extraction of protein from Vida faba (broad bean).
They grow a large quantity of this and they wanted to
find out other uses for the material. The economics of
this and the use for which the protein could be put,
are factors still to be evaluated. Another project was
the utilization of potato waste for starch and protein
recovery. The potato waste is from the Chips Industry.
Nearly 25 % of the potato is wasted. Micro organisms
are being used to enhance the protein content in the
potato waste for feeding animals. The Institute of
Cereals is also participating in the F.A.Q. Project on
the use of composite flours.

The Nestle Research Laboratories are situated in a
village, Orbe near Geneva. The laboratories are
exceedingly well equipped. They have basic food
technology division, physics, chemistry and mathe-
matics divisions, engineering food chemistry division
and a division for operation research. In the basic
divisions they are working on protein foods and,
flavour stimulants. The Director Prof. Mauron, a
very well known biochemist had under his direct
control the biology service division. One of the
projects they have undertaken is to find the affect of
stimulants on the behaviour in rats. Dr. Buffa is the
head of the Food Conservation section of UNICEF
and is in-charge of several projects for production of
protein foods in Algeria, Turkey and Morraco. The
types of food they are producing are very similar to
Balahar. Respective governments have taken very
great interest in establishing units for the production
of these.

The problems of production of weaning foods and
other protein foods were discussed with officials of
FAO, Rome. Later at Teheran, it was of interest to
note a Government programme by which wheat is
distributed to units under subsidy. They are asked to
make “Nan” from the wheat and this is sold to all
people under subsidised rates. But sale of wheat
products other than “Nan” is prohibited and a very
high penalty is imposed on those who break this law.
It appears to be a very good method of providing the
staple food to the population at a subsidised cost.

2. Feb. 4, 1975,

A luncheon was hosted by several food manu-
factures in the city like Kissan Products Ltd., Kwality
Biscuits, Krishna Flour Mills and the Association of
Food Scientists and Technologists in honour of the
Joint Select Committee for the Prevention of Food
Adulteration (Amendment Bill) which visited
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Bangalore on the 4th of February, 1975. This opport-
unity was taken to bring to the notice of the
Committee the resolutions passed at the Symposium
on Food Adulteration sponsored by the Bangalore
Chapter. The Chairman of the Joint Select Com-
mittee was Sri Tirloki Singh and among the members
were Sri Gulzarilal Nanda, Sri Krishnakant and
others. The members present at the luncheon discus-
sed the several modifications which are before the
Parliament. The committee promised to study the
recommendations and incorporate these in the
Amendment wherever possible.  Sri panduranga
Setty, President of the Bangalore Chapter thanked all
the members for accepting the inivitation of the food
manufacturers and the Association of Food Scientists
and Technologists and for having given them an
opportunity to represent their views on the Amend-
ments.

3 Meeting of the Bangalore Chapter held on 18th
February, 9975 at FongCra?ts In tﬁtute, Banga[%re.

Mr. Bhavani Shanker Rao presided over the
meeting. Mr. Jagadeesh Reddy spoke on “Seafood
Processing” with particular reference to Indian
fisheries development and exports.

The word “Seafoods” applied to the plants and
animals harvested from the sea or cultivated waters
for consumption. Several species of fish, shrimp or
prawn, crabs, lobsters, squid, clams, seaweed etc.,
were few examples. Marketable products could be
fresh, frozen, canned, dried, cured or gickled.

The world ocean which covered 70 % of the surface
of earth provided less than 2% of world food supplies.
In many parts of the world specially in India the
fishing is very primitive and very poorly exploited.
Indian seafood is characterised by small coastal
fishing vessels and traditional fishing methods. The
present catch is within a narrow belt of about 15
miles to a depth of 180 feet. The annual production
was 1.8 million tonnes which could be increased 10
fold. The per capita consumption in India is only
2.4 Ibs.year as compared to 86 Ibs. in Iceland and
7 Ibs. in Japan. The Inland Fishery in India is 2000
years old but the production is only 500 Ibs/acre
which could be increased to 5000 Ibs/acre. It was
pointed out that one of the most significant develop-
ments in Indian Fisheries has been the unquestionable
success of India’s shrip industry dynamically moving
into the worldmarkets. India exported 38 million
valued at Rs. 79 crores to 94 different countries all
over the world. The major importers were Japan,
USA., and UK.
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Association of Food Scientists and Technologists
Eastetn Reg?onasl Branch) :

Short Term Course on Quality Control

A short term course of about 2 weeks on Quality
Control in Fruit and Vegetable Processing Industry
was organised from 7 to 19 December 1974 by the
Eastern Regional Branch (AFST). Thisis the first time
the Branchactivity hasincluded a training programme.
The venue of the course was the Food Technology

and Bio-chemical Engineering Department of Jadav-

pur University and the course was inaugurated by
the past President of AFST and Vice Chancellor,
Jadavpur University, Dr. A. N. Bose. There were 7
participants, all from processing industries and
the course content included both lectures and
practicais.

As regards the faculty, Prof. Sunit Mukherjee,
Mr. S. N. Mitra, formerly Director, Central Food
Laboratory and Dr. P. K. Dutta of the All India
Institute of Hygiene and Public Health were respon-
sible for overall guidance.

Speaker Organisation Subject
Dr. S. K. Majumd Department of Food Technol 0od Microbiology and Microbio-
PrBfessor e, ec? %hem?ca? Eng%eermg, 99 av- roglca | Methods Y
pur University.
Dr.N. D. Baneriji, -do-
Reader . .
Br'dD' K. Chattoraj, -d0- Food Chemistry and Food Analysis
eadler
Dr. S. Mukherjee, -do-
BectuArerBS All India Institute of H & do
om ndia Institute of Hygiene -do-
Mr D.R DUbltItC |-1|‘eé|l=|tth|CL#1nal ) Bio-  Colour, Flavour & Texture of Food
.D. Raychaudhuri, eptt. 0 echnolo o Colour, Flavour & Texture of Foo
Regder et Bfrl]?\%lr%?l ngineering, gyagfavpur & Measurement
Mr. R. N.Ghosh, Depart ent f Food, Ministry of -(o-
Depu %Dwector Fruit & AgPl%uPure (government o? fn%la
\I\/AtS[\tlePl\r/leservat|on Central Food Laboratory, Calcutt th Trade Standard f
t entral Food Laboratory, Calcutta Go ade [ ua-
Ex Dlrector e Y lity an gentny&l% c? (fdﬁw
]J:t All)lndla Instltu\e of Hygiene &
Assouat%ePrﬁcl)Se&sor Nutrition  Public Health, Calcutta
M LG B Indian ~ Standards Institution Govt, and Trade Standards of Qua-
Bv%wegt%?r' Czﬂcutta G den{t andS Foog d?tfws
V. Karnik Fieﬁ?arch Department Metal Box Co. gtvg ntroI mCannmg of Fruits
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ASSOCIATION /NEWS

At the end of the course the participants took a
written examination lasting an hour and a half. Ata
concluding session, discussion took place with the
participants on the course content and whether the
participants felt they had really benefitted from it.
The response was very favourable and it is hoped that
the Branch will organise further courses in future.

New Members of AFST

Mr. K. S. Narayana lyer, Talayar Tea Company
Limited Kottayam-686001.

Mr. Purnendu Ghosh,
CFTRI, Mysore-570013.

Fermentation Technology,

Mr. Vinod Bihari, Fementation Technology CFTRI,
Mysore-570013.

Mr.N.S.Mahindrakar, MF &PT Discipline, CFTRI,
Mysore-13.

Mr. A. Ram Susen, Union Carbide India Limited
Vishakapatnam, AP.

Mr. O. P. Madan, M/s.
Mameera, Punjab.

Jagatjit Industries Ltd.,
Mr. N. Kalyana Raman, Export Insepction Agency,
Alleppey, Kerala.

Mr. lyyadurai S, Export Inspection Agency, Madras,
Tamil Nadu.

Mr. K. C. Balasubramanian, Projects Division, Amul
Dairy, Anand, Gujarath.

Mr. A. V. Satish, Miltone Project, Bangalore Dairy,
Bangalore-29.

Dr. M. A. Haleem, CFTRI, Mysore-570013.
Mr. R. N. Sharma, AFD Factory, Tundla, Agra.

Mr. P. Puttarajappa, MF & PT Discipline, CFTRI,
Mysore-570013.

Mr. A. D. Ghadi,
Bombay.

Cadbury Fry India Limited,

Mr. K. Keshava Bhat, Lipid Technology, CFTRI,
Mysore-570013.
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Mr. T. V. George Vargheese, E.I.D. Parry Limited,
Madras-600001.

Mr. Vitoon Danpak Dee, D-16, International Hostel,
CFTRI, Mysore-570013.

Miss T. Emilia Verghese, FM & BT Discipline,
CFTRI, Mysore-570013.

Miss Subarna Keshari Tuladhar, PP & FT Discipline,
CFTRI, Mysore-570013.

Miss B. Shankary, PP & FT Discipline, CFTRI,
Mysore-570013.

Mr. S. Narasimhan, PP & FT Discipline, CFTRI,
Mysore-570013.

Mr. B. R. Roy, Director Central Food Laboratory,
3, Kyed Street, Calcutta-700016.

Dr. K. B. S. Murthy Reddy F & VT Discipline,
CFTRI, Mysore-570013.

Mr. A. Padmanabha, Bongoh, Fruit Processing
Industries, Manantoddy Road, Mysore-570008.

Mr. R. Jagannatha Rao, MF & PT Discipline, CFTRI,
Mysore-570013.

Miss Thara Jayaram, MF & PT Discipline, CFTRI,
Mysore-570013.

Mr. A. M. Shamsul Alam,C-18, FAO-IFTTC Hostel,
CFTRI, Mysore-570013.

Dr. Richard Joseph, CFTRI, Mysore-570013.

Mr. K. V. Puranik Math, Deputy Director of Agri-
culture, Bidar P.O., Karnataka.

Mr. K. G. K. Menon, CFTRI Experiment Station,
Hyderabad-500018.

Mr. S. Lingamurthy, Ampro Food Products Uppal,
Hyderabad.

Mr. P. Ravi, Ministry of Agriculture, Department of
Food, Hyderabad-500007.

Mr. C. K. Verma, 438, Anand Bhavan, 14th Road
Khar, Bombay-52.

Mr. William Allen, 20077, B-Main Road, Jayanagar,
Bangalore-11.
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Mr. P. L. K. M. Rao, Agarwal Evening College of
Science, Pattargatti, Hyderabad.

Smt. D. Sarojini, Govt. Junior College, Hyderabad.
Mr. A.Ranga Sai, N. B. Science College, Hyderabad.

Mr. T. K. Ananthachar, R & PT Discipline, CFTRI,
Mysore-570013.

Mr. P. Kalyanaraman, Flavours and Essences Pvt.
Ltd., Lalithamahal Road, Mysore-570010.

Mr. E. J. Coelho, Flavours and Essences Pvt. Ltd.,
Lalithamahal Road, Mysore-570010.

Mr. Subrata Basu, 8A, Picnic Garden, 1st Lane,
Calcutta-39.

Mr.R. Ravi, Flavours and Essences Pvt. Ltd., Lalitha-
mahal Road, Mysore-5700010.

Mr. Jagadish S. Pai, Dept, of Food Sciand Nutrition,
Chenoweth, Univ. of Mass., Anherst, Mass 01002,
USA.

Mr. Henry L. Mascarenhas, No. 20, | Floor, T7th
Cross, Wilson Gardens, Bangalore-560027.

Mr. J. Sudarshelal Gupta, Royapettah High Road,
Mylapore, Madras-4.

Mr. J. V. Parekh, National Dairy Research Institute,
Karnal, Haryana.

Mr. Robert D. Sears Care Inc., 36, Lavelle Road,
Bangalore.

Dr. L. V. Venkataraman, Protein Technology CFTRI,
Mysore-570013.

Smt. M. P. Vaidehi, Shrirampuram, Bangalore-560021

Mr. C. Balachandran F & VT Discipline, CFTRI,
Mysore-13.

Dr. N. N. Varshney, Indian Institute, of Technology,
Kharagpur 721302

Dr. H. N. Asthana, Fermentation

Technology
Discipline, CFTRI, Mysore-570013.

Mr. V. B. Ganatra, Rang Mahal 212, Samuel Street,
Vadgadi, Bombay-3.

Mr. P. Chatterjee, Ramesh Mitter Road, Calcutta-25

Today’s Food Challenge

The 18th Annual Conference of the Canadian Institute of Food Science and
Technology will be held at the Hotel Nova Scottan, Halifax, Nova Scotta, June 2nd to
June 4th, 1975. Conference theme is “Today’s Food Challenge””. Ralph Davis—Regi-
stration Chairman, P.0. Box 550, Halifax, Nova Scotta, Canada.

ERRATA

Colorimetric Estimation of Tryptophan Content of Pulses, by M. V. Rama Rao,
M. R. Tara and Chandra Kutty Krishnan, published in Journal of Food Science and

Technology, September-October 1974, 11(5).

Page No.  Line No. Reads Corrected to read

213 10 0.25 6.25

214 7 nitrate nitrite

214 20 Interference in the amount of Interference in the amount of
nitrite added colour produced and the

amount of nitrite added
214 35 0.78/16g 0.689/16¢
215 Table 4 nitrate nitrite

last line



The dlru§ industry must perform under the unblinking stare of
the public eye. This self-consciousness pervades the actions of our 5000
| employees. They also know that their work is judged by some of
i f the finest brains of the nation~the members of the medical profession.
i This atmosphere of talent drives us to contribute handsomely to an
* industry that has registered a spectacular record of growth. In Investment»
production and development.

f Measure all this in terms of our responsibilities to the people _
of our country. A country where more people will be free from pain
and suffering.
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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
alternations or additions are allowed at the proofstage. The paper submitted should not have been
published or communicated anywhere.

Short communications in the nature of letters to the editor should clearly indicate the scope of the
investigation and the salient features of the results.

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

Abstract:  The abstract should indicate the scope of the work and the principal findings of the
paper. It should not normally exceed 200 words. It should be in such a form that abstracting
periodicals can readily use it.

Tables: Graphs as well as tables, both representing the same set of data, should be avoided.
Tables and figures should be numbered consecutively in Arabic numerals and should have brief
titles. Nil results should be indicated and distinguished clearly from absence of data.
llustrations:  Line drawings should be made with Indian ink on white drawing paper preferably
art paper. The lettering should be in pencil. For satisfactory reproduction, graphs and line draw-
ings should be at least twice the printed size. Photographs must be on glossy paper and contrasty;
fwo copies should be sent.

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

References: Names of all the authors should be cited completely in each reference. Abbreviations
such as et al., should be avoided.

In the 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:
(8) Research Paper: Menon, G. and Das, R. P., J. sci. industr. Res., 1958, 18, 561,

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Voi. I1, 966.

(c) References to article ina book: Joshi, S. V., in the Chemistry of Synthetic dyes, by Venkata-
raman, K., Academic Press, Inc., New York, 1952, Voi. Il, 966.

(d) Proceedings, Conferences and Symposia:  As in (c).

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

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