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Dehydrated Coconut Chutney*

T.S. Satyanarayana Rao. N.M. Kaverappa and T. Hema Prakash Reddy
Defence Food Research Laboratory, Mysore-570 Oil, India

Received 4 October 1989; rexised 2 April 1990

Dehydrated coconut chutney was developed by using simple hot air drying technique. Dehydrated chutney reconstitutes well in cold
water and had all the characteristics of fresh chutney. The product had a shelf life of 3 months at 37°C and 6 months at ambient

temperature when packed in flexible pouches.

Chutney and pickles used daily as side dishes in meals are
prepared at home and also commercially. Chutney is good
as long as it has colour appeal, texture, taste and an aBpetlsmg
quality. Several chutneys made from apple, chilli, bamboo,
tomato are knownl o

Chutney is preserved in vinegar, acetic acid, common salt,
sugar, mustard oil, with or without benzoic acid and packed
in glass hottles for domestic and export markets. The cost
of package and transportation works out higher than the cost
of the product and hence it is not widely commercialized.

Coconut chutney is an important item served along
with breakfast items like dosa. idli. chapathi. etc.. Under
commercial condition, its preparation takes too much of time.

The major ingredients used at home in the preparation of
coconut chutney are fresh ?rated coconut, salt, chillies, curry
leaves, coriander leaves, efc., but it has short shelf life unless
preserved under refrigeration. .

As very little work was reported on dehydration of coconut
chutney, this paper presents the method of preparation,
dehydration, preservation and reconstitution of coconut
chutney and their storage behaviour (physical and chemical
changes) at different temperatures.

Materials and Methods N .
Fullg matured fresh coconut, green chillies, salt, tamarind
ﬁu&) ( rowng, fresh ginger, coriander leaves, curry leaves,
yarogenated oil (vanaspathi) and mustard seeds were
procured from the local market. .
_ Preparation ofinstant chutney:  Coconut were first soaked
in bleaching powder solution for 30 min. washed thoroughly,
broken into two pieces and grated in an electrical grater
leaving behind the brown thick shell of coconut. Stalk of green
chillies, roots of coriander leaves and outer skin of ginger
were first removed. Tamarind was soaked 15 min in water
(1:2) and the extract was added to the mix. All these
Ingredients including salt were first g'ound in an electrical

t Adjucked as best paper in VIII IFCOST, 1990.
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blender for 15 min by adding extra water and to get uniform
slurry. The chutney was seasoned (garnished) with mustard
seeds and curry leaves which were fried in oil h?/dro for 5
min. The ground chutney was then spread uniformly on
aluminium trays of size 40x80x3 cm at the rate 1 kgltray.
Five to six such trays were loaded in a Kilburn cross flow
drier and dried at a temperature 50-60°C at an air velocity
of 600 linear ft/hr for 5 to 6 hr.

One hundred and fifty grams of dehydrated chutney was
Facked in paﬁer aluminium foil (0.02 mm) polyethylene
aminate pouches and stored at 37°C, at ambient temperature
(19-26°C) at 4°C (control) to study the physico-chemical and
organoleptic changes during storaé;e. N

oisture, free fatty acids, peroxide value, total acidity, total
ash, acid insoluble ash, total fat and crude fibre were
determined as per AOAC methods'. pH was determined by
reconstituting [Og of chutnex in 100 ml of distilled water by
using Elico digital pH meter having combined electrode. Non-
enzymatic browmnq was determined as per the method of
Ranganna3. TBA value was determined as per Kwon et al*
by distillation method. The overall acceptability of the product
was determined on a 9-point Hedonic scale. Moisture sorption
isotherm  characteristic was determined at ambient
temﬁerature by exposmP weighed quantities of the samples
in the petri dishes to relative humidity ranging from 0 to 90
per cent using appropriate saturated salt solutions. The
samples were periodically weighed till they attained a constant
weight or showed signs of fungal growth.

Reconstitution ofdehydrated chutney: ~ Cold water (50 ml%
was added (2:1) to 25 g of dehydrated chutney and mixed wel
V\(I]th a spoon to get the desired consistency of fresh coconut
cnutney.

Results and Discussion .
Standardization of recipe: Several reci

. n Ipes containing
different quantities of fresh coconut, chi

Flies, tamarin



74 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL 28, MARCH/APRIL 191

Table 1 Recipe used for the preparation of 60|
COCONUT CHUTNEY

Ingredients (%)

Fresh grated coconut 725
Salt 35
Tamarind whole 6.0
Green chillies 6.5
Ginger 30
Coriander leaves 30
Qil hydro 4.0
Mustard seeds 09
Curry leaves 10

extract, coriander leaves, salt were investigated and standar-
dised through a panel of judges. Table 1givés the recipe which
scored. maximum in sensory quali testmﬁ.

Moistyre-isotherm characteristic of defydrated coconut
chutney is presented in Fig 1 The dried chutney had a initial rol
moisture content 2.0 per cent which equlh rates at 2/
per cent relative humidity (RH). 8aw0.27). £ is seen that the
product picks up moistiire rapi I% above 65 per cent RH — - , , .
Wwhich indicates_that it is highly hygroscopic and requires 0 20 40 6 80 100
Imm |a5e %Ck!ng . . . RELATIVE HUMIDITY (%)

Table 2 indicates the phy5|C0'Chemlca| and or_ganolept|c Fig.1 Sorption isotherm for instant dehydrated coconut chutney.
changes of dehydrated instant coconut chutney during storage _
at different temperatures. The dehydrated chutney” had an — increase of zo-f_o /xg wTBA value e lto have no effect
Initial moisture content 199 per cent and the valués did not  on sens(%y ua#%/o tepro%uct. The total acicl anq]gH
change,during storage af all the temperatures upto 6 months.  values aid not snow much difterence during storade. There
The Initial péroxide value (272, per cent) was Increased to  Wes no significant change in OD. (0.16) due fo non-Enzymatic
78 and 56 at 37°C and at ambient temperature at 3 months  browning of the sampleS during storage at all the temperatures
and 6 months storage genod respectively. The freg fang acids  studied.,

_FA? content, expressed as lauric acid, wes 0.24 pér cent It is seen from Table 3that the d_ehYdrated coconut chutney
Initially and increased to 0.33 per cent at 37°C in 3 months s a 6%ood source of fat, fibre and it also gives calorific value
and at"ambient temperature in 6 months resYDect!vely. The  of 635 KcalllCQg,
samples were rated Very good ](g) and good (7) with respect
of colour, texture and flavour, The thioBarbituric acid (T Ag Acknowledgement ,
values were 68 x g/kg sample at 37°C for 3 months and 73 We thank” D~ (Mrs.) R Sankaran, Director, Dr. K.S.
¢Igfkg sample at ‘ambient temperature for 6 months. An Jayaraman, Project Coordinator, Fruits, Vegetables and Pulses

501

301

EQUILIBRIUM MOISTURE CONTENT (%)

Table 2. Physico-chemical and organoleptic changes in dehydrated instant coconut chutney mix
DURING STORAGE AT DIFFERENT TEMPERATURES

FFA TBA
Storage Storage . PV (% lauric ~ (/»g- malon- Acidity NEB Organo-
period temp. Moisture  (milli eq of acid on aldehyde/ PH (% tartaric ~ (OD at leptic
(months) (°C) (%) OJkg fat)  fat basis) kg sample) acid) 420 nm) score
Initial — 1.99 212 0.24 43 4.36 105 0.160 8
1 37 181 5.89 0.29 56 4.35 106 0.165 8
2 37 184 6.15 031 56 4.40 108 0.170 7
3 37 191 .1 0.33 68 443 105 0.180 7
2 RT 197 4,56 0.28 53 4.40 110 0.165 8
4 RT 188 542 031 60 4.44 n 0.165 7
6 RT 2.98 5.55 0.33 73 4.45 108 0.170 7
2 0 18 2.94 0.24 44 4.35 108 0.160 8
4 0 194 2.92 0.24 43 4.47 107 0.160 8
6 0 201 322 0.23 53 441 102 0.160 8
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Discipline of the laboratory for their valuable suggestions  references

while carrying out the work and also to Dr. K- Santhanam

for going through this manuscript.

Table 3. Chemical composition of dehydrated
COCONUT CHUTNEY

Parameters (%)
Moisture 1.9
Total lipids 58.22
Total protein (N x 6.25) 8.70
Total ash 3.70
Acid insoluble ash 0.79
Crude fibre 7.60
Carbohydrates (by diff) 19.00

Energy (Real) 635

1 Giridhari Lai. Siddeﬁ)pa G Sand Tandon G L, Preservation of Fruits

ant! W-getakles, Indian Council of Agricultural Research, New Delhi.

2. Official Methods of Analysis. Association of Official Analytical

Chemists. Washington D.C. 1960, 19 Edn.

. Ranganna S, Manual of Analysis of Fruits and Vegetable Products, lata

McGraw Hill Co. Ltd.. New Delhi, 1977.
Kwon T W and Norgaard M J, Observations on the reactivity of 2-thio-
barbitutric acid reactive substance in dried whole egg powder, J Ed
Sci. 1966. 31, 23,

5 Rockland L B. Saturated salt solutions for static control of relative

humidity between 5°C and 40°C, Analyt Chem, 1960, 32, 13/.
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Effect of Presoaking on Cooking Time and Texture of
Raw and Parboiled Rice

C.M. sowsHAGYA AND s. zak1uppin ALl
Discipline of Cereal Science and Technology,
Central Food Technological Research Institute. MySore, India

Received 12 January 1990; revised 18 October 1990

Milled raw rice (‘IR 20°, 2 year old) needed about 15 min to cook in excess boiling water. Parboiled rice (normal-, pressure-, roasted-
parboiled) required longer time (21 to 32 min) for cooking depending upon parhoiling condition. Cooked parboiled rice was however
shorter (2-10%) in length, but thicker (15-20%), more firm (about 5%) and considerably more elastic (15-20%) than cooked raw
rice. Presoaking at room temperature for 15 min of raw and 2 to 3 hr of parboiled rice reduced the cooking time by 50% for raw
and 25-40% for parboiled rices as compared to unsoaked controls. Presoaking of raw rice caused an increase in the length (about
20%) of cooked raw rice but a reduction in thickness (about 5%), firmness (abour 10%) and elasticity (about 25%) as compared
to unsoaked cooked control. Presoaking of parboiled rice did not significantly change these parameters.

Rice generally takes about 15 min in boiling water to cook
to normal soft consistency, while parboiled rice takes longer
(about L5 times or more). This has been attributed to°Its
reduced hydration ability’s Parboiled rice produced by
‘ressure parboiling’ process"7 reguw_es still onger time o
C0ok 10 the same sOftness. Its hydration ability Was shown
to be further reducec8. Dry-heat parboiling (oy”roasting) has
recently been developed as yet another e process” but
cooking characteristics of rice produced by this method have
not begn studied, , _

During an earlier study,, presoakm? Was shown to cause
an increase in cooked grain length but textural changes and
comparison of different types ofparboiled rices in this re?ard
have not been studied. “The present study was, therefore,
directed towards these objectives and results are reported in

this paper.

Materials and Methods _

Materials and processmg: ‘R 20’ variety of padd%/ stored
at room temperature (25-30°C) for 2.5 years after harvest,
obtained from a nearly Agricultural Résearch Station wes
used.. As profound textCral Changes in.cooked rice are known
0 exist between ‘fresh’ and a%ed’ ricel, paddy stored for
long period where maximum changes due to ageing would
have taken place, wes therefore préferred.

Parboiling:~ About 2 kg padaly was used for the prepara-
tion of each"sample of parboiled rice. Normal parboiled rice
NPB) was prepared according to the method described by

hattacharya and Indudhara Swamy". Pressure.parboiled
(PPB) riceand roasted-parboiled (dry-heat parboiled R-PB)
rice \yere pr%nared as described by ‘All and Bnattacharya”.

Milling:  Paddy was shelled in’a Satake laboratory “test
husker and milled in @ McGill Miller No.I under standard
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conditions to a fairly high (about /-8 per cent) degree of
milling. Broken grams were removed and only sound whole
grains were used for different studies. :
Analyses: Grain length was Cetermined as_cumulative
average by keeping 10grains end-to-end and noting the total
length (im). Thickness for uncooked grains was measured
using a dial caliper %mark_ed In Y100 mi division), and that
of cooked gra.ng as the height (R/I]m') of laterally placed grains
in the ‘Viscoelastograph™ Moisture content (w.b) wes
determined from losS in we|%ht by drying about ? sample
at 105°C for 20 hr. Cooking Time 0f raw fice was determined
as described by Desikachar and Subrahmanyan”. Cogked
rice was transferred to a stainless steel wire-mesh straingr,
erked fo_remove the excess water, transferred to a double
ayer of filter paper and surface water removed by spreading
arid turning the grains for 1min with & spatula. The moisture
content of Cocked rice was then determined. All samples were
cooked till they attained the moisture level of 72-7 Fer_cent
that wes, shown by the cooked raw rice, to eliminate
PQSSIbIh'[IeS 0" variation of restits due to moisture diifferences,
nitially, the parboiled rices were cooked to a texture close
to that’of cooked raw rice as judged by the sensory method
of testing the firmness _pressm? cooked grains between
thumb and forefinger, and its moisture determined. This lay
In the range of 72-75 per cent (w.h.). The cooking time wes
then increasec or decreased to yield cooked rice with moisture
of 72-73 per cent and the time taken, as cooking time, Al
other I%arameters were studied using this rice. re-soakmg
at room temperature was also done Tn excess water. Soake
rice was strained and transferred to boiling water, for cooking.
For measurement of textural properties (firmness and
elasticity) the cooked rice (excess and surface water removed)
was transferred to a petri' dish, covered and kept at room
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temperature for at least one hour before measurement, The
textural parameters, using Chopin-INRA Viscoelastograph,
were carried out as “described b){ Sowbha?ya and
Bhattacharya™ with 350 % test load. At east 10 replicates of
3-grain sef were run with fresh set of grains each time and
average taken. The entire test was also Tepeated wherever it
Was recessary. The firmness £F) and elastic recovery (ER)
were calculated as described

Results and Discussion
Effect ofparboiling: Table 1shows the effect of parboiling
On Various Propemes of uncooked and cooked rices. Thers
Was a_sllgh ut apparent change in the grain dimension of
the milled rice due to parbonmg_and its method. Whereas
the pressure parboiled rice had dimensions similar to those
of raw rice, normal parboiled rice showed a marginal decrease
In length alone. Roasted parboiled rice showed an increase
In length and breagth but its thickness decreased. This result
confifms the earlier observations on roasted parboiled rice
Ali and Bhattacharya9that the Tgrams appear to underPo
a lateral shrinkage. due to escape of moisture simultaneousty,
during gelatinization by roastm?, resulting in decrease, of
thickniess. Due to decredsed moisture at the &nd of processing
(about 20 percent, w.0.) with dqnng, the lateral sies of the
grain. possess deep ridges. Fig L shows that lateral view of
individual grains prodced by different parboiling methods
as compared to raw. Rounding of the tips as well s, smooth
and uniform surface could beseen in normal parboiled rice
in contrast to the pronounced and deep ridges in;the case of
Bressure parboiled as well as roasted-parboiled rices. It may
e noted that in the case of pressure parboiling too, the

-PB

RAW N-PB P-PB

%

Fig.l. Appearance of milled raw and parboiled rice grains. N-PB. P-PB
and R PB sland for normal-, pressure- and roaslcd- parboiled rice,
respectively.

moisture content at the end of processing is norma_lh( around
20-22 per cent (w.b.g. Fig, Lalso, shows another iriteresting
difference between raw and parboiled rices. Whereas the raw
rice grain shows numerous small cracks on the surface, none
of the parboiled rices hears an}/ The cracks in raw rice have
developed due to the heat of illuminating source used during
photography. Under the same conditions, Rarboned rice (y
gr%ycrgnce&?o ) tolerates the heat stress without developmerit
The cookin%ti_me increased from raw (15 min=100 per cent

to roasted parboiled (135 per cent), to normal parboiled E_l

Per cent) to pressure parboiled rice (210 per cent) indicating
he advantage of roasted parboiled rice in comparison o other
types g able 1). Increase in grain length due to cooking wes
fighes 260 5oer cent) for raw rice as Compared to paroiled
rices (53-55 per cent). However, cooked parboiled rices

Table 1 Effect of parboiling on grain dimensions and cooked rice properties
Parboiled

Rice property Raw Normal’ Pressure* Roasted
Uncooked
Length, (mm) 57 +0.06) 53 + 0.06 57 + 002 59 +0.09
Breadth, (mm) 218 + 0.02 200 + 0.10 218 + 0.03 235 + 0.03
Thickness, (mm) 160 + 0.02 162 + 001 162 + 001 148 + 0.05
Cooked rice
Cooking time (min) 150 +05 240 +05 320 + 10 205 +05
Moisture (%) (w.b.) 729 721 722 721
Length, (mm) 92 +0.10 82 + 006 8.7 + 0.6 90 + 007
Thickness, (mm) 188 + 0.10 221 + 007 216 + 0.07 218 + 0.05
Firmness, (%) 65.7 69.5 67.5 68.4
Elastic recovery. (%) 54.2 68.0 68.4 616

Paddy soaked in warm water overnight, drained and steamed at atmospheric pressure for 20 min.
tPaddy soaked for 0.5 hr at room temp, drained and steamed at 2.5 kg/cm" for 20 min.

Paddy soaked as in (a) above and roastec with sand at 250°C for L5 min.

ID.n=10

f9
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showed more thickness than cooked raw rice, Suprlsm([]Iy, L0
the roasted parboiled rice, which in the uncooked condition

had 20 Per cent less thickness as compared to other parboiled
rices, also reached thickness values similar to other types after
cooking. As rePards_ the texture of cooked rice, normal and <
Pressure parboiled rices showed higher elasticity as compared ~ aof
0 roasted parboiled rice. Raw rice showed the least. Their

firmness was more or less similar, _

It is apparent from the above that in many of the Propert_les,
roasted parboiled rice tends to be in betweeh normal parboiled
rice and the raw.rice.

Effect of presoaking: .

(1) Hydration Milled raw and par-hoiled rice ahsorbed
Water o various extents durlng gre-soakmg. Thus, raw rice
ahsorbed the least and reached an equilibrium in about Lhr
(about 29 per cent, w.b.) parboiled rice absorbed more water
and at a higher rate, reaching values of 415, 55.0 and 56.4 o AW o —e
per cent for normal, roasted; and pressure parboiled rice, 5|
respectively, in 3 hr (Fig. 2). The fact that parboiled rice
ahsorbs water at a faster rate and to a higher extent at low l L , \ .
temperatures, proportional to the severity of heat treatment, 0 30 60 30 120 150 7180
has already been reported4n. The higher hydration powerof ~ ~~ PRE-SOAKING TIME, min
roasted parbo”ed rice, though bemg Only m||d|¥ parbo”ed’ Fig.3. Eetfznﬁd()éspir;m':nitkllng on cooking time of raw and parboiled rice.
has heen ascribed to reduced reassociation of starch due to g g L _
simultaneous drying during roastingd . The data thus show presoaking was more prone to disintegration during, handling
that the soaked "rice had different moisture contents at the ~after cooking than the rice presoaked progressively for longer
time of transferring to boiling water for cookm?. eriods, The rates qf decreases in the cooklng Ime dlue’to

(i) Cooking time: _ Increased moisture content of soakecpresoaking of parboiled rices on the other hand, were not as
rice appears to cause quick heat transfer and thereby reduce  Sharp (FIP. 3). They showed a slower rate and thereb)
the cooking time (Fig. 3).. Presoaking raw rice evén for 1 regwred ong/ler presoaking periods (about 3 hr) to effect @
min reduced its cooking time to abott half, which did not  reduction of 7-8 min (bserved for raw rice) intheir cooking
decrease further upon prolonged presoaking time - even yp  time. The individual relative differences in'the cooking time
to 3 hr. It was observed that'the cooked rice from 1 min amonV% them were, however, maintained. Further, in contrast

35+

COOKING TIME, min

70 to raw rice, the cooked Rarbone rices, after shorter P_re-

soaking periods, did not show any tendency of disintegration

sol during handling. Thus, it is apparent from the figure that

P-PB though there WWas a decrease in the cooking time due to

. /%ﬁ presdaking of Barboned riges, the maximum Was rather a fixed

or quantum of about 7-8 min and required much longer pre-

Wi soaking period. It is rather difficult to explain as to WhY this

sof R maximum decrease is rather more or less similar in dll the

// : ggmp_les, v%/hethber_r,aw or part%ont%d, %ndt wrgspecgvet_of the

i verity of parboiling. Due to this fact, the reduction in

30 coo?q% t|mgwaslw_| %rraw rice (aﬁout ES per cen8 ana

low for” parboiled rlﬁes (25 t0 40 per cent) as compared 1o

20 the unsoaked controls, o _
(i) Grain dimensions:  Changes in Fgram length and thick-

i _ ness of cooked rices due to Joresoakmg( i0. 4) aré'in agree-

ment with the trend already reported’. The changes Were

L L , , more pronounced In raw “than in parboiled rices, thus

0 S—— ———or—mr  ennancing the visual differences that existed amon? them
PRE - SOAKING TIME, min. when cooked without presoaking (Fig. 5). The elongia ed and

Fig.2. Hydration of raw and parboiled rice during soaking at room thin appearance of presoaked_and cooked raw rice Stands out
temperature. Legend s in Fig.| incomparison toall the parboiled rices. The increase in length
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ALl : PRESOAKING OF RAW AND PARBOILED RICE
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Fig.4. Effect of presoaking on grain length and thickness of cooked raw and parboiled rice. Legend as in Fig.l.

Fig.5.  Appearance of uncooked, cooked and presoaked and cooked raw
and parboiled rices (presoaking time - 1 hr for raw and 3 hr for
parboiled rice).

upon presoaking has been attributed to the formation of
transverse cracks upon wetting'. Raw rice develops these
cracks at a very fast rate and to & higher magnitude t an does
parboiled rice: These cracks presumably permrt rapid entry
of water along them effecting elongation during Cooking

The cooked rice grain length vvrth3 Presoakrn treatment
was thus, maxrmum for raw rice, about 120 per Cent of rice
cooked without presoaking and about 1% per cent as

compared fo the uncooked. "It was least, about 106 and 160
per cent, for both normal and pressure parboiled rices as
against uncooked and cooked control samples without Pre
soaking respectively. The roasted parboiled rice fell in

between, with corresponding values of about 110 and 15
per cent. There was more Or less uniform decrease u'oon
presoaking. in grain thickness, and cooked raw as well as
Parborled rices {except roasted parboiled) had 93-96 per cent
hickness as compared fo the respective unsoaked cooked
controls. Roasted parboiled rice behaved differently in this
respect and it shovved slrgiht 1y higher thickness 104 per cent
thap its unsoaked contro his s also evrdent rom Fig. 5.

|v) Texture:  Raw rice showed marked decrease”in  its
textural propertres upon Fpresoakrng and cooking as compared
ot eparbore rices (Fig. 6). Thus, raw rice presoaked for
0. 5.0 Lhr had the east firmness and showed oor eIastrc
recove However, with on er resoak |n IMes t e val es
increased slightly. Normal p Skl Hice ey srmrlar
but toa much recuced level. Pressure and roasted-parboil ed
rices showed more or less stable textural properties, 1.¢., the
firmness and elastic recove remained more or less the same
wrth or wrthout Presoa Ing.

It can be seen from above data, therefore, that the roasted
parboiled rice when Presoaked and cooked, would require
cooking time simifar o or less than that of raw rice. In View
of this,"the advant éres of roasted parboiled rice in cooking
are also establishe
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All malt lager beer was brewed from Nigerian millet using the upward infusion method for wort production. The beer produced
from millet compared favourably with the commercial beers brewed from barley malt except sparkling colour as confirmed by

sensory evaluations.

The beer rndustr% depends t0a t%reat extent on agricultural

products in which Darley malt with or without adjuncts pre-
domrnates as the chief raw material. A considerable work
has been done on the properties of barley and methods of
analrsbels ranging from' sampling to the Spent grains'4 are
available.

In Nr%erra efforts have been made to cultivate barley but
the yield was_poor due to cIrmatrc factors. The negd to
conserve  foreign exchanqe I Nigeria has necessitated
research ino local substitute. for barley. Aniche and Okafor
have produced beer from Nigerian sorghum. Skinner” also
produced "tropical Ia?er from sorghum and reported that
It was acce?table to Tasters. The aim of this Joaper 5 0
Investigate the acceptability of the beer produced from
Nigerian millet.

Materials and Methaods

A local Nigerian variety of millet iPennisetum maiwci) was
malted for 50ays at 28°C which was optimum for the millet
malt. The upwérd infusion mashing method was used. About
25 kg of millet malt was milled"using Thomas-Wiley mill
to progluce grist of different particle sizes. Prior to mashing
the grist was djvided into two equal samples (12 kg each).
These were mixed separately_In 4.8 1 of tap water” (43° g
contarned in alumrnrum Lpots The temperature in one ot th
mashes as raised to 53°C and then to 63°C in 15 min. The
mash was allowed to rest at this temperature for 10 min after
which it was raised to 100°C in 10 min. Subsequently, the
mash was transferred to the initial mash held at 43°C; wit
a resultant, increase. in temperature to 63°C. The combined
mash wes_held at this temperature for 30 min and then it was
rairrs?e8d Cto 73°C and held for 25 min. The mash was run-off
a

8l

th rang{ea ?rom 94-163°L («<°10B), coul

Six litres of wort (specific ?ravr 1039) wes obtained and
boiled with 1625 g of hops Tor 2'A hr a5 per the method?,
The wort Produce was analysed for total soluble nitrogen,
permanent soluble nitrogen, Index of modification, Specific
gravity, pH. colour. fermentables* and attenuation]

Succharomyces uvarum (supplied by Premier Breweries
Limited. Onitsha) propariated in yeast extract dextrose
broth" was used as ingculum. Abolt 3 %fresh weight of
yeast was Used as inoculum per Irtre of wort and was pitched
at a temperature of 11°Cat pH 5

The green beer was allowed to stay for three weeks at 5°C
in a thermostated refrrgerator for maturatron after a 5-0a
primary fermentation, " The beer was analysed' for pH,
colour, specrfrc ravity, alcohol, acrdrrzy rtterness and
sensory qualites. or senso evalUation Otasters evaluated
the beer and compared 1t with three commercial beers in the
market. The parameters useq were colour, foam, bitterness
and flavour, and the scores based on a scale of 5

Results and Discussion

The diata in Table 1show values obtained for the millet wort
and were compared wath those from two local breweries usrng
barley malt as extract. Although_the values compare
favourabl the extract (°P) and specific gravrty obtained from
millet worr Were srgnrfrcantly |ower thar) the ther two worts,
The liquor Prrst ratio,of 4:1 Which was used during mashing
Was ro abar responsible forthedrlutron ofthewo Further-
more the astatrc Qwer. 3
com

which Is low when
with malts from Am rrcan garleg varieties whreh
also account tor low

extracts leached into the wort.
From the work of Aniche and Okafor high values for the
specific gravity and extract were obtained when their liquor/
grist ratio was lower than 4:1.
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Table 1 Properties of millet wort compared with those of two local breweries

Wort type (. Extract
W (26%90%) (°P)
Millet wort 1030 97
Brewery wort | 1048 1200
Brewery wort I 1047 116402

- Acoeniable range for the brewery operation
$ 4 Menvalue otngo readings Vo

The changs in some properties ot the wort during fermen-
tation are sfiown in Table 2. The values were compared with
those from @ local brewery. Those of millet wort followed
apattern similar to those from barley wort fermentation. The

specific ?_ravny dropped from 10390 1012 after five days of

fermentation while the pH wes 4.4. The gradual drop in the
extract Is indicative of the utilization of the wort by the yeast.

Table 3 shows the properties of the beer brewed from millet.
These. values are In agreement with those obtained by
Schneider” for barley malt except that for millet beer in
which the alcohol {2. 98er cent by weight), was lower when
compared with 3.10-3.90 per cent obtdined by Schneider".
The lower alcohol was due to the low extract value and
probably from the yeast metabolism of the wort.

The sensory evaluation (Table 4) shows that millet beer was
acceptable by the loanells s, although the flavour score wes
sllght_ly low."The low score for thé flavour was not due to
81@ ?hréo(r:%t;gg} from micro-organisms, but probably a property

Skinner@, in his tropical lager beer brewed from sorghum
observed that the beer might not have the colour and flavour

Table 2. Changﬁs insome R/?rameters of millet wort

URING FERMENTATION

Daysof  Specific gravity pH Extract
fermentation
0 1089 104 54 54* %7% iy
1 100 100 49 5¥F [0 9
2 03 108 47 5 5B 700
3 0 e 46 49 450 540
4 05 e 45 45 3 AQF
5 m o 44 43 225 350

#_ \Alues from one of the local breweries
Each value is average of two readings.

Table 3. Properties of millet beer

SElecific gravity (20°C/20°C) 1.202
Total acidity (% as lactic acid) (.18
Alcohol S’o W) 2.39%
Colour (EBC) 105
|odine reaction Yellowish
Extract (°P) 223

- Each value is the average of two readings.

Wort lodine Wort colour

PH reaction (EBC)

54 Yellowish 105+
5.2-5.8* -0o- 8-14*
52+01* -{o- 15+

Table 4. Analysis of taste scores
Variable No of Rank Average
tested tasters total rank
Commercial barley beer
Colour Y 63 36 (97.1%
Foam 2 10 35 (92.9%
Bitterness 9 o4 34 (96.9%
Flavour 2 69 35 (98.6%
Millet beer

Colour 2 5 2.6 (63.7%
Foam 2 o4 32 (150 %
Bitterness 2 46 2.3 (57.0%
Flavour 2 R 20 (240 %

characteristics required for a conventional barley lager beers,
but coyld nevertheless be a satlsfymg beverage especially for
some byyle mrwortl %COLintrleS. %r wamg sueh nove(!
types of beérs, more flexibility could be allowed wit regar
to colour and flavour. Nigerian sorghum beer has Deen
brewed5and other alcoholic liquors have been brewed from
cereals other than barley malt. These beers have their
Problems and one should not expect them to he accepted like
he harley beer. It would seem more appropriate to use millet
malt for brewing of tropical lager begrs, which would have
somewhat carker colour and”a different flavour to the
conventional type of barley lager beer. This tropical lager beer
would be comPIeter_ accepted when barley lager begr is no
longer n existence’in barley malt |mport|n? countries,

I conclusion, it is possible to produce a fager beer from
millet although extensive work IS needed to” improve the
flavour and colour of the beer.
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Drying time of cooked dhal was found to be decreasing with increase in drying air temperatures. Rehydration percentage of dehydrated
dhal, dried at 80°C was found to be higher than that dried at 60 and 70°C. Percentage reduction in cooking time for instant dhal
was 80 to 84%, when recooked in boiling water. Instant dhal dried at 60°C was found to be most acceptable with respect to colour,

texture, taste and odour.

PuIses are among the most demanded proteinous foods of
the peaple all over the world. In India, among pulses, red?ram
Cajanus cajan) is most commonly used in most of States
he' dehusked fegumes, commonly called as ‘dal’ or ‘dhal,
requires a Ion%er cooking time than any other food material
Particularl e redgram dhaI req urres about 40 to 50 min
t0 cookl eorgu especra ly in ur an areas, cannot devote
ther time and full attention £ the lengthy cooking procedures.
Hence, use of ready foods and food material like bread, buns,
instant food efc. i§ dammg mcreasm% populari amon? the
masses. Results of studies'on dehyaration of cooked dhal and
Its rehycration are presented in this paper.

Materrals and Methods
Drying was done in the present study by a fluidised bed
gryer (Bsigned and fabricated to suit for |aboratory scale
er
pRedgram was cooked till the whitish chalky portion at the
centre of the grain disappeared and the duration of cookrnq
Was noted. One undre frnggof samples of cooked dhd
Were drred In fluidised bed dryer at temperatures of 60, 70
and 80°C". Time required to dry the individual samyple s
taken as the time for which the blower was on. Samples were
taken out at 5 min interval for moisture determination during
drying which was done by oven drying method,
ried samples were d acked in onthene bags after coolmg
to room tem eratur rue dens JZ k density of raw
and genyarated dhaswere also termmed Reh¥ ration of
one month stored dried samples was done by soaking for 10
mm In normal water at 35°C and hot water at 70°C an
soa mg for 5 min In borlmg water. Also, the samples were
fu I:y ooe se arately.
Ully cooked deh drated dhal samples were evaluated by
a taste paneI of five members with respect to colour, texture.

CADA, Nagpur, 2 PKV, Akola.

Present address: L
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taste and odour, Statistical analysis of sensory evaluation was
done using chi-square test.

Results and Discussion

From Table 1 1t 1s observed that time of dehydration for
precooked dhal decreases as the drying air temperature
Increases. Total time regurred to reduce Initial moisture
content of 170 per cent (d.b.) to 6 per cent Bdb) at 60, 70
and 8?(3I drying temperatdres was 50. 40 and 30 min
respective

U ded/srty and bulk density of dehydrated dhal were
reduced remarkably compared 0 raw dhal. True density of
dthdrated dhal wés found to be 14035 kg/m" as compared

4286 ko/m' of raw dhal. whereas bulk densities of
Eet)%/ndratgg gntd raw dhals were found to be 540 and 829.2

ctive

J ehydraPron pe%:entagies of dehydrated dhal were worked
out andl presented in Table 2. The rehycration percentage was

Table 1. Moisture content at different

DRYING TEMPERATURES
. Moisture content at indicated temp (%) (d.b.
ime
(min) 60°C 70°C 80°C
0 17000 17000 17000
5 7760 68.07 63.50
0 44,06 201 2560
b 2.2 169 1309
2 1450 1y 820
5 077 910 114
K| ol 92 6.02
KY) 8.37 6.50 505
40 760 507 431
4 6.85 367 361
50 6l 330 300
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Ta Rehydration percentage (db, for different

ble 2.
\?VATER CONDITIONS AND DRYI

EMPERATURES

~ Rehydralion  td.h.) al different
\Water Temp Time drying temp
treatment C (min.)
method 60°C  T0°C &€
Soaking 3HC 10 70 180 1%0
Soaking I0°C 0 M5 190 2005
Cooking boiling water 5 206 088 220
highest (222 d.b.g1 in dhal dried at 80°C and when rehycrated
In'boiling water and rehydratjon percentages were also more
for the same dhal, when soaked n normal and_hot water as

compared to dhals dried at 60 and 70°C. This is due to fact
that higher temperature of drying air. causes more sudden
diffusion stresses, developing more cracks throughout the
grain, which ultimately helps in absorbing and holding more
water during rehydration. Among the thiee temperatlires of
water used for soaking for same dénydrated dhal, water uptake
was highest in boiling water. From Table 3 it is observed
that perCentage reauiction in cooking time for instant dhal with
respect to raw dhal cooking.timé" (35 min), wes 80 to 84
Per cent, when cooked in boiling water, as compared to 34
042 and 5710 64 per cent reaction in normal and hot water
so_akm%, resgec_tlvely. The reconstitution time for insfant dhai
dried 8 80°C, is less for all the three temperatures of soaking

Water,
The probability analysis using chi-square_distribution
gggé)etaé}es ovvst}fhat é|1n%tant ha? griegqat 60°C 15 more

85

Table 3. PercentaﬁeDreduction in cookin?_l_time

OF INSTANT DHAL FOR DIFFERENT WATER CONDITIONS
Dtrying Reduction (%) in lime al indicated treatments
em
(’C Soaked S0aKed "Cooked
In water In water in bailing
i 35°C & 70°C Water
6 32 o7l 800
10 400 600 8lh
415 64.3 85
able 4

Statistical anal¥sis of test scores on

RECONSTITUTED DHAL IN BOILING WATER

Drying Average X DF. Probability
teorgJ. scoré
(C)
60 449 0.950 4 0916
10 435 2600 4 0618
&0 410 7460 4 0120
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Different dip treatments before canning for various periods of time in hypertonic solution of sugar (70%) resulted in weight loss,
sugar penetration and increase in shrinkage of the apple rings. Cut-out analysis for various parameters of the canned rings revealed
that the pre-treatment in 70% sugar solution at 50°C for half an hour prior to canning was adjudged to be the best treatment
from physico-chemical, sensory and economic points of view, among the treatments tried. The application of this technique resulted
in the products of desired drained weight, colour and appearance, texture and sugar-acid-blend compared to those canned as per
conventional canning technology. The pre-treatment technique being simple, cheap without involving extra equipment is commercially

feasible.

Canning of the fruits like peach., pear, plum, pineapple and
apricot. 15 practised commercially and it has become an
Integral part of the fruit processm? industry. _ApFIe_ 1S
roduced extensively in northern States of India, including

imachal Pradesh. Although, a few popular products from
aﬂple like single strength™juice, concentrate, jam, jelly
chutney,. preserve and dried products aré prepared
commercially, canning of ai)ple Is not practised commercially
duye to some Inherited problems like presence of high volume
0f gases 329_.5 per cent) in the fruit tissues, difficufty of their
rermoval during exnausting, less drained weight, mushy texture
etc. There aré a few reports pertaining to (_:annmq of apple
slices in which the flrmm%agents like calcium chloride for
the Improvement of texturehave been tried only on Iaboratorly
scalel The problems encountered during canning of apRe
are many and, therefore, need a thorough investigation so that
c_annm% of apple could also become Commercially popular
like other canned fruits and vegetables, _

Application of partial osmotic gehydration of fruits and
vegetables has already been applied”in the production of
uality. dried products”\ and alcoholic beveragesd. However,
there”is no published information on its USe in canning
technology. It was, therefore, thought to use this technique
to overcome the drawbacks, Stated earlier in apple canning
process. The results of the various treatments tried and their
effect on the osmo-canned apple slices are reported in this

aper.

Materials and Methods o
‘Golden Delicious’ variety of %Pple Wwas used in this
experiment. The fruits were washed, peeled manually with
S, knives and were cut into rings of 13 mm thickneSs with
the help of pineapple slicer. The cores were removed with
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a pur_\chm? machine. The nngs were dipped in 100 p.p.m.
solution of commercial ascorbic acid to prevent enzymatic
browning. The prepared rings were submerged in the yé)er-
tonic 70"per cent s%gar soltition and were held at 50°C as
Ber standard methods'4for va mIq periods of times i, for

hy_(control) (T0), % hr (TH), Thr (T(, 2 hr (T,) and 3
hr (T,). The fatio Of rings to the solution Wes kept at 13 and
0smosis, was carried ou p static condition arkd 3.3 k%tof
Prepa_red ringl Were USed Tor each treatment, The rmgsa er
he dip were taken out from the osmotic bath, drained
followed by washing in warm water to remove adhering sugar
syrup. Rings of each treatment (420 P) were cannéd with
syrup of 35°B, In A Vh cans. Apple rings without any
pretreatment were canned as control (T0. Conventionall
practised process for canning was followed except that 22
min of aFrocessm? time was gwen. _

The apple ruits were testd for pressure with Magnus
Pressure Tester and T.S.S. by Refractometer. Observatiors on
recovery (per cent) of the rings and wastage of trimmings and
cores_(Rer cent) were also recorded, Durmg 0smosis, 10ss
Inweight, sugar penetration and the shrinkag® were recorced
a, Rer the_prescribed methods’. Shrinkage was meastred
with Vernier callipers. Loss in weight Was calculated as

- M—M| . e
per. cent Ios§ ha x 100, where M is the |n|F|aI
weight, M, is the weight after osmosis. Sugar penetration
was measured as sugar penetration = MIXS—XS

ot

Wijere S = TS.S. of fruit after osmosis S= TSS. of the
frit before treatment, M and M, are the initial and final
Wweights after osmosis, respectively.
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Cut-out anal¥5|s: The cans were incubated for a week at
atemperature ot 37° + 1°C, and opened for analysis of various
thS|co-cdher_n|ch cha{]?ctTer|sgcs I_|é<e \ll_ElaICUL#m or prgssure,
volume, drained weight, T.S.S. acid, pH, of rings and syru
as per the standarg %nethogsﬁ._ P AP

ensog analysis:  Canned rings,of all the treatments were
evaluated for “sensory characteristics viz., colour and
appearance, texture, sugar-acid-blend, flavour and over-all
accegtablllty (total scoreg. Each atiriute was given a separate
score. The panel for sensory evaluation was comprised of 10
trained judges selected after initial screening, Coded samples
were presented to the judges. in the separate hooth/rgoms
The scores awarded were Statistically analysed according to
the prescribed methods?,

Results and Discussion o

Initial characteristics of the apple fruits ?wen in Table ]f
show that the fruits used for this investigation were o
optimum maturity. The per cent losses in terms of cores and
peels were normal, but cutting and trimming losses were
sllghtIY more as the rings were made manually. Mechanlcallg
thése losses could be minimised. It is evident from Table
that per cent weight loss, penetration of sugar and shrinkage
of alople rings increased with the increase of dipping tine,
while ggs volume decreased as the dipping time was
Increasad.
- Samples of osmo-canned as well as control apple rings,
incupated at 37°C for 7 days did_not show any sign of P_uﬁmg/
swelling and showed 05 kg/enT of vacuurn, indicating the
absence of anY spoilage E able 321. _
. Cut-out analysis of the canned apple rings after 2 months
is shown in Table 3. As wes expected, the per cent drained

Table L Initial characteristics of apple fruits

Table 2.  Effect of time and treatment on some
PHYSICAL PARAMETERS* OF APPLE RINGS

Treatment Wk loss Sugar ~ Shrinkage . Decrease
dp  penefiation  of ringS in gas content
(%) ) (% yw

01+030 62+0.
. 25 109 +
.

o
BRY =

3

o

2l 183

1+
b+
2t +
6+02 234+

(a)
OO
o

weight and T.S.S. of apple rings, increased cansiderably from
T 901a compared Pg that fcontrof (CF%F ﬁiﬁereXNas a
continuous decrease in the volume of the syrup from TOto
Tt, The increase in the drained we|Pht and decrease. in the
volume of the syrup could be attributed to the reconstitution
of the osmotically Pretreated rmgs in canned sugar syrup
during storage, A reference to the FP.O. 1955, indicates that
the canned fruit should not contain drained weight less than
50 per cent of the net weight of the fruit canned8 All the
osmotically treated canned apple rings fulfilled the minimum
specifications unlike that of control. Under similar conditions
of cannmg, more losses of syrup and rings were observed in
control samples, as during exhausting with the application
of heat, expansion and escape of intercellular gases may have
initiated cell separation and rupturing, which was not
observed in the osmotically treated samRIes. It has been
reported that the most obvious changes in histology of apE)Ie
tissues during osmosis are elongation, shrinkage of the
parenchyma Cells and escape of Intercellular gases'. The
syrup of control sample in conrast to treated samples wes
comﬁaratwelg more cloudy, which may be due to sloughing-
off the cells during exhausting and pracessing, The acidities
of all the treatmentts were comparable. The Visual colour of

Mean + SD. aIIT}]hedtrﬁatefdt ﬁings Was founld to he bettegc Eﬂan the %ontroll.
Pressure (K 65 + 021 The data of the Sensory analysis scores of the canned apple
si??ésﬁﬁ.(i%)mm) 640 + 070 slices are given In Trgb?e_zly There were no agmﬂggnt
SS.<B _ 05 + 021 differences ‘among the various treatments for colour and
s L i, e L (ol ) g+ appearance, texture and aroma, which indicate that the
gt Ul Ige Or Tings making (v S Prehmmary freatment has not altered these Parameters. But
Peels (‘VC 14 + 056 here were significant differences between all the treatments
Cutting & trimmings 219 + 084 for taste and Over-all quality (total score) of the products. The
Table 3 Cut-out analysis of canned apple rings of different treatments*
Treat- Vacuum Drained Volune TS, of ° Brix Acidi Syup - Appearance
ment (kg/em”) Wt (ve) (ml) Cthgsut syrup ® MA)  clanty of rings
S5+00  4604+070 30+93%  25+08  %0+0%B Ol +003 4 Yellow
% 8? +00 628+06 300+93%  B5+0%  282+05 02+002  ++  Whitish yellow
R B B S R
T 05+002 6820+ 1% 20+ B4 B[0+12  3A0+08 00+007  ++  Slightly yellow
*Cut-oul analysis means of lour replicates + S.D. + = Extent of clarity.
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commercial basis. The trimmings, cores as well as the
Tabled, - Sensory analusis of osmacanned deformed rings were used for the éxtraction ofjuice, and the

APPLE RINGS OF VARIOUS TREATMENTS* left over syrup could also be reused 4-5 times for osmotic
- Colour and o Attributes Totd trealtments an\;ilh al?]o a zildc%venng n&edlad In the canning I(I)f
[eal- appearance  1exture  aroma Taste SCore 8 11N0gS ICh Cou e CONSIGered as economica
ws W@ @ Wy d
U UD BO BDL 630
P 70 60 B0 20 @p  References _ . .
* BN 4N UP A 7360 1 DangR L. Singh RP. Bhalia A Kand Verma S K. Studies on Kashmir
, ue  BY UN N8 7160 apples-Canning as rlngs. indian Fd_pekr, 1976 30, 9.
1460 U0 U0 2740 7080 2. Ponting J D. Weters G S, Forrey R R. Jackson R R Stanley W L.
CD.:}P:0.0S) NS. NS. NS. 448 448 1 ShOsmotEQc Cdehydraﬂon of fruits: ra echani, 1966 20, 14
Figures in the parenthess indicate max. score NS Not fignificane 88 Py Tt i ittt of ood and Favo Tcustes

roduct of the best quality wes T,, as is also evident from sta'so‘((d{g g, i VK Aoplctionofosmoi e
eF?a%?Qﬂ(& g?tttﬁer%rocess In conventional canning of apple I pH'm Wine fermemalion'EqS% 2 ﬁ}%co'Chemical o seory
. ) . ! ! UAIITIES. J Fd Sci Teehnol, |, 20,
rings, hardening agents such as calcium chloride are a%nt%d Sigdappa G S. Lai Girdhari and Tandon C R. preservation of Fruit
for mamtalnm? théir texture and clinching operatign before and Vegetables, 1966 ICAR New Delh.
exhausting Is Tollowed up. With the application of this ngw & RAENG 5 b anualaigraluscoiFrusans vegetabe rosucts, 60
technology known as ‘Osmo-canning’, firm texture, better . Mt

ohony M. SensoM Evaluation of Food-Stastical Methods and
Al

quallg and desired drained weightg 0 68 per ce_ntg Were procedures. 1066, Marcel Decker Publishing Co. New York
obtairied. This process was “successfully “practised on 8 Anon. Fruitproduet order (FPO). Govt, of iz New Delhi, 1955
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Blending with defatted soyflour at levels of 2,4,6Ji and 10% in two wheat varieties (‘UP-319" and RR-21’) was studied for its effect
on bread making qualities. The protein, total ash, calcium and phosphorus contents increased in the blends and sedimentation
values decreased marginally at higher levels of blending. Mixing time increased as the level of defatted soyflour increased upto
10%. In the alveograms, the height of curve (tenacity) increased with blending level. The extensibility of dough decreased inversely
with defatted soyflour level. Loaf volume of bread decreased when soyflour level increased beyond two per cent.

Soyflour is already in use as an ingredient in bread
making'. Chiefly, full"fat soyflour is used & the rate of 0.906
oL kg per sack for bleachm? the flour and producm(f
white bread". Some studies have also reported the SUccessfu
use of gefatted and enzyme-active soyflour in bread
making'4. The present Ero uction of solvént-extracted soy-
flour I India is 56 lakh tonnes per year'. If the solverit-
extracted soyflour is of edible grade and untoasted, it could
Profltably be used in bread makm% in small bakery units also.
n addition to producm? whiter bread, soyflourwould also
add to the proteln content of the bread. This study investigated
the effect of solvent-extracted soYrour on thé rheoloical
characteristics of dough and the loaf volume of bread.

Materials and Methods _

Wheat varieties ‘UP-319" and ‘RR-21’, abtained from the
Crop Research Centre of the GB. - Pant University
Agriculture and Technology, Pantnagar, were cleaned, graded
and millea on a Brabender Quadrumiat Junior mill, The flours
were sifted in the Brabender sieve shaker using a 100-
mesh sieve, Solvent extracted soyflakes, obtained from
MIs; Mahadeo Sahara.and Bros.. Indore, M.P., were ground
on the pin mill to 100-mesh size. Sam{)les were prepared by
blendmgi defated soyflour with wheat flour of éach varie
separately at the rate 00, 2, 4, 6. 8and 10per cent by weight
The samples thus prepared were analysed for moisture, dsh
crude protein, ether extractives and”crude fibre_contentse
and the minerals calciym7 and phosphorus® The gluten
content and maltose figure were also estimated.” The
sedimentation test was_ Carried out according to AACC
proceduret. The, rheolﬁl(lncal properties were recorded on the
mixograph (National Manufacturing Company, U.S.A.) and

1 Research Paper No. 6237. Directorate of Experiment Station. Pantragar.
Present addr%Fs)g: **USAID, New Delhi. P
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on the aIveogrth Chl%pm Extensimeter) using the
rocedures described by Kent Jones and Amosland Pa*
up loaves were made from each of the soy-wheat flour blends
using the straight dough. method and the loaf volume wes
meaured y rapeseeddisplacement method.

Results and Discussion _
Defatted soyflour contained 5753 per cent protein, 104
per cent ether extractives, 0.5 per cent crude fibre, 6 per cent
ash and 85 per cent moisture. The contents of calcium and
phosphorus were 280 and 650 mg/100 g respectively. There
Wes a definite increase in protein, crude fibre, total"ash and
minerals g(Ca and P) as a result of soyflour incorporation In
samples of oth varieties of wheat flodr under study, whereas
the ether extractives decreased with increasing levels of
soyflour incorporation (Table 1)
able 2 presents data on gluten content, maltose value and
seqimentation value in whedt flour and soy-wheat blenas, The
|uten contents of ‘UP-319’ and RR-21’, were 1041 and 852
100 g, respectively and decreased In the soy-wheat flour
lends” of hoth varieties of wheat. Tsen! has shown that
wheat protein, particularly gluten, has visco-elastic properties
unique for bread making and any other protein or food
component added at a high level can’darmage the unique gluten
properties through dilution or interaction which may Tesult
In impaired properties and bread quality. Maltose Value, a
measure of amylase actmtyé decreased as ihe level of defatteq
soytlour Incredsed (Table 2). Sedimentation value remained
almost unchanged Upon incorporation of defatted soyflour.
Higher sediméntation values in blends of ‘UP-319 are
Pr;manly due to the higher protein and gluten contents in
his whéat variety.
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Table 1L Proximate composition and mineral content of wheat flour and soy blends

Sovflour level  Varie Moisture ~ Total ash  Crude fibre Protein Ether Calcium Phosphorus
%f%)l/e)nds y (%) (%) %) (%) extractives (my200 g) rrg/ROO 0)
0 (%)
0 UP-319 1090 0.49 0.25 1150 1% 4200 IR0
(Control)  RR2 1o 059 0.35 1000 10 68.00 21000
2 UP-319 1080 061 0.26 V2 13 46.8) 18450
RR2 110 0.0 0.3 10% 168 1250 21950
4 UP-319 1076 073 0.26 133 Wil 5160 194.00
RR2 10 082 0.36 1200 16 150 22900
6 UP-319 1070 08 0.27 1429 120 56.40 20350
RR-2 1090 0.9 0.37 2% 161 8L20 23850
8 UP-319 1060 0.94 0.28 552 118 61.20 2350
RR2 1090 110 0.38 1390 160 85.90 24850
i UP-319 1060 106 0.3 1617 15 65.90 22300
RR2 1080 12 040 149 157 90.50 25300
Mean + SD. 0158 0.050 0.04 &1 0.228 1548 2584
) \Alues are the mean of three replicates. _
Calcium and Phosphorus contents of defatted soyflour are 280 and 650 mgy/100g respectively.
Table 2. Gluten content, maltose figure and Table 3. Mixograph and alveograph values of

sedimentation value of soywheat flour blends* soy-wheat flour blends

Soyflour Varie Gluten Maltose  Sedimentation Soyflour Varie Mixograph Alveograph values
Igvel y (¢/200 g) figure value Ig\f/el y m|x$|3np oo

in blends (CC) in blends time Wovalee PG ratio
B e e W %5 *) (i)
(Control)  RR2 852 i 22.00 0 UP-319 2.24 205.19 057
(Control) RR21 240 5399 049
2 UP-319 1020 1% 26.25
RR-2 835 160 200 2 UP-319 2.24 159 068
RR2 240 58.27 06l
4 UP-319 1000 150 26.00
RR-2 85 166 2200 4 UP-319 2.24 15427 093
RR-2 240 89.93 08l
6 UP-319 9.80 146 26.00
RR-2 80L 16 22.00 6 UP-319 2.24 16247 110
RR-2 240 %51 073
8 UP-319 962 138 26.00
RR-21 73 1% 2150 8 %%9 23.4280 19%71% Olélg
0 UP-319 942 1 26.00
RR-2 761 1R 2150 0 LRJE%9 %}B %8%22) 11%10
Mean + SD. 0981 0116 215
- Velues are mean of three replicates. Mean + SD. 0428 b2 0.283

_ N t Values arc the mean of three replicates.
Mixograph data show that addition of soyflour upto 6 o
?er centdid not affect the mixing time of either of the wheat ~ The data on alveo%raph value indicate that W-values (work
lours. Mixing time increased as the level of soyflour —of deformation) In the case of “UP-319" and Its blends were
Increased from 6 to 10 per cent F\Table 3). The mixing time  In decreasing order whereas there was  reverse trend in the
of ‘UP-319" was shorter than that of “RR-2P which wes case of "RR-2r and its blends. This might be attributed to
possibly due to the higher gluten content of ‘UP-319’ the variation in the type and amount of gluten in these two
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varieties, ‘UP-319’ is known to have a balanced tlype of gluten
while ‘RR-21" has a weak gluten. The ueo
N ‘UP-319" decreased 10 12989 or cent level o
blending. The very hré;hW vauesof‘U -319' indicate the
presence of strong and' halanced gluten which appears to get
Wweakened and destabilized by “the incorporation of Soy
proteins. The gluten of ‘RR-217 however, had the W - value
ofonly 53.99: this Increased! to 100,32 with the ncorporation
o Sy ﬁroterns at 10 per cent level of blending. The dluten
from being. weak ang unbalanced, appears 0 get
stabilized with the“incorporation of soy proteins, resultin
in an almost 100 Fer cent Increase in the W - value at
per.cent level of blending. The P/G ratio in hoth the wheat
varretres was in increasing order. No correlation between PIG
and W - value could beestablished,
Data on loaf volume are presented in Table 4. Loaf volume
of commercial maida (refined wheat flour) - soyflour bread
decreased from 300 to 240 cc as the level of soyflour increased
from 0 to 10per cent, The loaf volume of bread of ‘UP-319"
soyflour decreased from 290 to 240 cc, and the loaf volume
RR 21’ - soyflour bread decreased from 270 to 220 c,
as the level of Soyflour incorporation increased. It is seen
that the loaf volume of bread made from commercial maida
was slightl Iar%er than the Ioaf volume of each of the two
experimental wheat breads. However, there was a decrease
in'Toat volume of all the wheat flour breads when soyflour
incorporation increased beyond two per cent.

Loaf volume of bread made from

COMMERCIAL MAIDA AND TWO WHEAT VARIETIES

BLENDED WITH SOYFLOUR

Sayflour Loaf vol. Tom wheats

mOBS iy UP19 2L
0 ¢ 70 ¢
2 0 ) 70
i ) 0 70
6 710 il 20
g 750 210 70
0 20 210 0

of P\/IOSp orus contents of the blends in both

: SOY-WHEAT FLOUR BLENDS FOR BAKING 9

The results show that the addition of lefatted soyﬂour 0
wheat flour increased the protein, total ash, calcium and
wheat varieties,

IXing time of the blends as recordeg by he mixograph
rncreased 8 the level of blending with defatted soyflour
increased ug to 10 per cent, Alveagrams revealed that with
mcrease rn Iendrng level with defatted soyflour, the tenacity
(height of tecurve% increased i all the blends and the
extensrbrlr of dou (fen gth of the curve) decreased upto
10 per cent level. Loaf volume of bread decreased when
soytlour incorporation exceeded two per cent,

Acknowledérement

The Graduate Research Assistantship awarded by the
University to one of the authors (P.M.) during the investiga-
tion is gratefully acknowledged.

References

1 Kent-Jones TWand Amos AJ, moden Cereal Chemistry. London:
Food Trade Press Ltd., 27, 1%7.
2. Smith AK and Crrcle SJ Soybeans: Chemistry and Technology.
\ol. 1. AVI Publishing Company Inc. Westport, Conn. 352
3 Pollock J Mand Geddes W F. Soyflour as a white bread. ingredient.
| Preparatron of raw and heat tréated soyflours and their effects on
dougL bread. cereal Chen, % 7 9
4. Pollock J M and Geddes W F, Soyfiour as a white bread ingredient.
. Fractronatron ggoth% ran?rosoyﬂour and effect of fractions on bread.
Cereal C
5 Mital B K Utrlrzatron of defatted soyflour for food. proceedings of
tite National Seminaron Soybean Processing and UtUivition in India.
Bhopal. CIAE. July 1988 22
Ap R/rloved n 9965 odst American Association of Cereal Chemists. St. Paul,
inn
T Official Methods of Anal sis, Association of Official An&'ytl()ﬁ'
Chemists Washrn%rton 1975
Ragf huramulu, N.,_ Nalr. K M, and Kalyanasundaram, S., Eds. A Manual
of Laboratory Lrechnrques Natronal Institute of Nutrition, ICMR.
Jama --Osmania, HYZ erabad
9. Pal S Final F%S%)rt IMMYT In- Servrce Training. Mexico City:
CIMMYT.

1 Tsen G C. Soyflour and protein used in bread and pasta products.
Proceedings of International Soy Protein Food Conference. Republlc

of Singapore. Jan. 1978 2.

[=p]

oo



J. Fd. Sci. Technol., 1991, Vol. 28, No. 2, 92-97

Effect of Incorporating Wheat Bran on the Rheological
Characteristics and Bread Making Quality of Flour

Haridas Rao and Hema Malini

P. Rao
Baking Technology, Central Food Technological Research Institute,

Mysore - 570 013

 India

Received 11 September 1989; revised 17 September 1990

Water absorption capacity determined in farinograph increased from 59 to 67% with increase in the bran level upto 20% while
further increase in its level gradually decreased the water absorption capacity to 63%. However, when determined in mixograph
or ‘Research’ water absorption meter, the same increased gradually upto 40% level of bran incorporation, but the extent of increase
was much higher in the mixograph. The water absorption capacity of flour containing 40% bran indicated in mixograph and ‘Research’
water absorption meter were 79.6% and 62%, respectively. The water absorption capacity determined in mixograph was nearer
to the bakery water absorption. Incorporation of bran adversely affected the texture, grain and loaf volume of bread but improved
the aroma depending on the level used. The maximum level of bran that could be used to obtain the acceptable quality high-fibre
bread was found to be 30%. The quality was improved by using the following additives: 0.5% guar gum; 0.5% sodium stearoyl
lactylate; 3.09% gluten; 15 p.p.m. potassium bromate and 60 p.p.m. ascorbic acid. Sponge and dough method of bread making was
found to be better than the straight dough method. The volume of bread thus made increased to 510 ml from 415 ml observed for control.

Bakery products particularly bread are consicered as the
best souirces to increase the |etar% fibre content, Some 0
the fibre sources used to increase the fibre content of bread
Wwere ?uar gumd coconut residues, alpha-cellulose and
bran from Cereals such as wheatd triticale* and oats*,
Pomeranz et al. .« In their studies, have found 7 per cent as
the optimum level of wheat bran that could be incorporated
t0 get the accentable quality bread comparable to conventional
white bread, - The present study aims at finding out the
possibility of increasing the level of bran in bread as the same
could be Consumed as & therapeutic food containing sufficient
quantity of dietary fibre. Wheat bran, wes selected in
Breference to qther fibre sources to avoid foreign taste, in

read.. In addition, it has a good amount of protéin of high
biological value_and also a rich source of B-group vitamins
and_ minerals4 The results of studies reIath 0 the rheo-
logical characteristics and bread making quality of flour as
affected by incorporation of wheat bran and possibility of
Improving’the quality are presented in this paper.

Materials and Methods

Commermal%r available hard wheat was milled in a

laboratory Buhter mill (Model MLU-202) after conditioning
it overnight at 155 per cent moisture. The straight run flour
thus obtained was used for different studies, Toarse bran
obtained from the commercial roller flour mill was toasted
at 160°C for half an hour to stailize, The toasted bran wes
then powdered in a hammer mill usng; 08 mm sieve. The
powaered bran was sieved through 80" mesh sieve and the
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f throught

overtallmg Was again powdered so that all the material passed
e sieve. Gluten was separated from the wheat flour
by préparing the dough using optimum quantity of water and
Viashing it Uncler running water to obtain wet gluten free of
starch and was used directly in bread making. _
Sieve analysis:  Sieve analysis of bran flodr wes carried
out us% Buhler Fl_an sifter mg_ sieves of different mesh
sizes, The overtalling on each Sieve were weighed arter
running the sifter for min and the ercenta%es calculated.
Chefical analysis:  Moisture, f(};]uten, ether extractives
were determined according to the standard methods?.
Micro-kjeldhal method was"used to estimate the nitrogen.
_Rheolo%u:al characteristics:  Farinograph, extensograph,
mixograph and amylograph characteristics of flour containin
different levels of bran were determined according to AAC
methods7. Texturometer characteristics of the o%gh Viere
determined using General Foods Texturometer gMo el GT
as per the method reported earlier*, The water absorptio
caE)acn_y of flour containing different levels of bran wes also
determined using ‘Research” water absorption meter (RWANQ
a%corﬁé ng to the' method described in the manual for yeaste
ughs.
P?eparaﬂon and evaluation ofbread:  Test baking of bread
wes carried out using the procedure of Irvine and
McMullanX) Breads were also made by varying the levels
of water and by, usmg addlitives such & ?Iu en Potassmm
bromate, ascoric acid and sodium stearoyl-lactylate, Bakery
water absorption was determined by preparing bread at
different water levels and the watér required” to obtain
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maximym volume of bread was taken as the bakery water
absorption. Bread volume was measured by the rapeseed

displacement procedure. The other quality parameters were -

evaluated as per the method of Pyler" by a panel of 10
judges giving scores to different quiality attributes such as
specific volume, crust colour, symmetry of form, texture,

crumb grain, aroma and taste, Statistical analysis of the data
Duncan New Multiple Range test. All these 2

Was carfled out by Dung | [
experiments were carried out in four replicates.

Results and Discussion
Quality characteristics of wheat and branflour; ~ Some of
the_quality characteristics of wheat flour used, (Table
indicated the suitability of the flour for bread making as seen
from the,level of gluten and sedimentation value. The values
for protein and ether extractives for bran were similar to those
reported in literature Sieve analysis of the bran flour
showed that 84.5 per cent passed throligh 7XX sieve (1B A ).
. Rheological characteristics:  Farinodraph water ahsorption
increased with increase in the level of incorporation of bran
upto 20 per cent and further increase in the level decreased
the water absorBtlon capacity (Fig. 1). Pomeranz et alf and
Lorenzb also observed increase in the water absorption of
flour when bran from wheat, triticale or rye was incorporated.
Since levels higher than 15 per cent were not used in those
studies, no decreasing trend n the water absorption caR_acny
was observed. This decrease in the water absorption at highér
levels was que to interference of bran in the formation of
|uten thereby making the dough less cohesive and elastic.
ueh dou%hs naturally offer 1&ss resistance to the mixing
blades of the farinograph and hence indicate lower consistency
though theoretlcaIIY water absorption should increase in view
of the higher levels of pentosans present in bran
The dough develogme_nt time 8radua||y Increased from_ 15
to 5 min \iith the addition of 40 per ceft bran (Fig. 1), The
other significant difference observed particularly“at higher
level of ran incorporation was the hand width “which Was

Table L Quality characteristics* of wheat flour
AND WHEAT BRAN

Level (%)

Wheat flour Bran
Total ash 049 560
Acid insoluble ash D4 0n
Crude gluten (d.b.) 1080 —
Sedimentation value (ml) 310 —
Protein (N X 6.25) nu 1445
Ether 3 ractives 15 412
Total Cletary fibre* _ il 46.20
Flour passing through 7XX sieve+ 10000 84.50

*All values arc expressed on 1451 moisture basis
**Data obtained from Dong Babcock 1987 (1)
Sieve opening - 1% microns

|-|g 1 |-ar|nograms 01 Hour contamlng varying Ievels of nran.
_noticeabIY much greater at 30 and 40 §er cent level of

incorporation possibly due to,non-uniformity of dough phase.
Though the farinograph consistency of the doughs containing
different levels of oran was the same (500 BU) in all the cases,
the doughs containing 30 or 40 per cent bran were stiffer than
other doughs as, indicated by subjective evaluation.

To confirm_ the above, the dough characteristics were
evaJugted in mixograph usmq the farinograph water ahsorption
and it showed that the water added Tor dough _conta_mmq
higher levels of bran (more than 20 per cent) was insufficien
t0get the optimum consistency, as the curve had greater peak
height and excessively wider streaks as compared to wheat
flodr dough (F|9. 2). Hence, eerrlments carried out a higher
levels of water £0 adjust the peak height (4.5 cm) comparable
to control, confirmed that the dou?h contaml_ng bran 20
Per, cent and above required more water than indicated in the
arinograph. This variation in the water absorption could be

G s e
WABTR %

P e i
: -

z Z =
WA -70-8%

3
WA A%

"Fig2 Mixogras of flour contaning ciffeent lvels of bren
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attributed to differences in the intensities and tyge of mixin

in these instruments. The farinograph water absorption 0
dough containing 40 per %ent brém. Was 0n||y 3 per cent as
compared to 74 per cent onserved in mixograph. Also in the
case of m,|xo%raph, water absorption of flour increased with
increase in the level of bran used. _

The hardness values of doughs mixed in both farinograph
and m|xo?raph were measured In General Foods texturometer.
The results showed that the hardness values for farinograph
mixed doughs containing more than 20 Per cent bran were
higher than for other doughs, containing lower levels of bran
though all these doughs viere mixed to the same farinograph
conswtency of 500 BU. The hardness values were reported
to he posifively correlated8to farinograph consistency in a
normal wheat flour dough.. But the "hardness values were
almost similar in _dou%hs mixed in the mixograph T(FI?. J)

This further indicated that farinograph when used for flours
containing high levels of wheat bran may not give the correct
consistency. & it may behave more like a non-wheat flour
dough offering little resistance to mixing though it is stiffand
hence recordlng lower consistency. , _

The water bsorptlon_capam§ determined by usin
‘Research’ water absorption. meter also showed "gradua
increase in the water absorption with increase in thé levels
of bran, but the extent of increase was less as compared to
that observed. in mixograph (Flg. 4), The water absorption
of flour containing 40 per cent bran indicated by ‘Research’
water absorption meter was.only, 62 per cent 4 compared
to 79.6 per cent observed in mixograph and 64 per cent
observed in farinograph. In all thesé instruments, values of
water ahsorption capacity were similar only for control wheat

—{=>]

Doughmixed in
—o— Ferinograph
—X— Mixograph

Hardness (kg/volt)

30

Level of bron; (%)
Fig.3  Texturometer hardness ol dough mixed in lurinogruph and mixograph.
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O RWAM

e Farinograph

@ Mixograph .
O Bread water absorption

8o
76}
72}
68

64}

I 110 210 ;0
L«v«l of bran,(*A)
Fig.4.  Water absorption capacity of flour containing varying levels of bran
as determingd in different instruments,
flour dou?h. Hence, it can be inferred that many of these
Instruments, give correct Pmture of the water dbsorption
ca%acu}/ only with wheat flour. -

~ The texturometer characteristics of the do%]h containing
increasing levels of bran showed, as expected, decrease in
the cohesiveness as well as adhesiveness of the dough (Fig. 5)

The extensograph characteristics indicated (Table Z_ﬂ_that
the resistance "to extension as well as the” extensinility
8radua|ly decreased with Increase in the level of bran. The
dough naturally became stiffer with incorporation of bran as

indicated by increase, in the ratio f|?ure (Table 2)

A(rynzglo%aph peak viscosity gradually decreased from 2320
to 1020 AU when 50 ﬁer cent bran wes Incorporated, possibly
dL%eretr? decrease in the total starch content as suggested by

Z,

Bread making trials: The quality of bread made using
different levels"of bran (Table 3) showed that loaf volume
decreased gradually upto 30 per cent level of incorporation
while at 4 ﬁer cent level, the reduction in volume was
substantial. The [qradual Increase in the loaf weight indicated
greater water refention capacity of bran. Though the crust
and crump characteristics were adversely affected with
Incorporation of bran as indicated ?Y the lower score, the
aroma of hread wes not significantly affected. The bread made

Water absorption capacity (%)

1
40

Table 2. Extensograph characteristics of flour
CONTAINING DIFEERENT LEVELS OF BRAN

Level of  Resistance to ~ Extensibility. -~ Ratio  Area

bran used  extension. R (mm) | |F9/ure (cm")
(i) (BU) (RiE)

0 980 gligs 6.76 8

0 840 i 6.89 a7

20 700 R 76 84.3

2 3N o vy T8
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~ 20 <4460
<
BN
<
1.5 —3-0
("]
@
<
>
‘% 10 420
()
F ~1
o
%)
0-5 -41.0
A ! 1 X
0 10 20 30 40

evel of bran, (%)

L
Hg.o.  lexturometer characteristics o tlour containing varying levels of hran.

with 30 ger cent, bran, had pleasant wheaty aroma, lut had
slightly. branny taste. However, the overall quality of bread
containing 30"per cent bran was acceptable con5|der|nP it
therapeutic value. But, the bread made at 40 per cent fevel
had pronounced branny taste and wes_found to be un-
acceptable. Lorenzband Pomeranz et al. ,6in their studies on
the use of different bran sources, found the maximum amount
of Tper cent that could be incorporated to giet an acceptable
qualllY bread. However, the maximum level was arrived at,
after akln% into consideration the staple nature of bread in
several paits of the world, ,
mRrovement_m the quality of bread: Since the bread
doughs containing different fevels of bran made by using

Table 3.
level  Loaf  Wtof Crust ~ Symmetry
ofbran ol bread  Sp.vo™  colour  of form
@ M) @ ) QW F
0 550" w 38 85" 45"
(79
i 5% .8 349 4 4.5
(70)
2 450c 150 300 6.3 400
(60)
Rl 410 268 45 30
(53
40 30 % 206 31 2.0d
(41)
SEm ¢ +003  +071  +004
(df 27)

farinograph water absorption were hard, breads were made
at higher levels. The results showed (Fig. 6) that the specific
volume increased con5|d_er_abl¥_ WIth” iricrease in” water
gamcularl in those containin |%her levels of bagn Qabove

0 per cen?S. In the extra requirement of water, the dirfferences
between bread water absorption and farinograph. water
ahsorption increased with the level of bran. This was
illustrated by the fact that the difference wes only. 16 per cent
In case of dough containing 10 per cent bran while in dough
containing 30 foer cent brarh It was gshlghas% er cent.

It 15 clear from Fig 4 that bread water absorption and
mixograph water absorption were almost similar. However,
in the_ present case mixograph . water absorﬁnon Was
determined by maintaining the consistency or peak height to
about 4.5 cm comparable 0 that of control wheat flour dough.

o

E "0;‘,_.—*“

~&

©

: /"/v,o

= 35k /x/x

o /

L 4 3.0.—

E

>

°

> 25

2 ® Control

= o Contains 10°% bran

° X Contains 20% bran

S 2.0 o Contains 30% bron
1-5 1 I 1 1

60 65 70 75 77-5

Water added, ml

Fig6.  Specific volume of bread containing varying levels of bran as affected
by different water levels.

Effect of using different levels of bran on the quality of bread*

Crumb _ Total

Texture  colour Grain Aroma Taste score
(20) (10 10 (10 (29) (00)
53 9.2" 84" 80" BT 08
134 75" 8T 80" 163 72.2b
U 6.3 6.9b 880 152 64.8
98h 44 6.0b 9.1b 28 54.9d
14 29d 53 880 8.7 423
+04 +006 006 +006 +007 +078

*Bread made using farinograph water absorption; **Values given. in parenthesis are the mean scores out of maximum 10; ***Maximum scores; Mean
followed by the same superscript in each row did not differ significantly at P = 0.0L
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Table 4. Effect of additives and processing conditions on the quality of bread containing so0%bran

SeNr(i)aI Processing method/additives used
1 N o _
2 Fermentgtion time (90 min)
3 Gluten (30%)
4 Potassium bromate (45 ppm o
5 Potassium bromate (15 pom] + ascorbic acid (60 ppm)
6 Xanthan qum (0.5%
[ Guar 8um (0.5%)
8 SSL( .5%6
9 Cluten, (30%) + guar gum (0.5%) + SSL (0.5%)
0 additives as in'9)

Sponge and dough method™**
SEmg(df H !

“Maximum score; 200
“ Flour taken: SBon e - 50%
Means followed

Processing conditions: - Bread making trials were carried
out at lower"fermentation time since usé of bran dilutes the
gluten. The results indicated that 60 min fermentation as
Optimum for bread containing 30 per cent bran. The bread
thus made had higher specific volume and total score as
compared to control bread (fTabIe 4. .

Use ofaaditives: Some of the additives used were found
to improve the quality of bread containing 30 per cent bran
(Table 4). Potassium bromate or the mixture of potassium
bromate and ascorhic acid improved the loaf volume and the
overall quality., Since gums have been used to proglce qluten-
free breagdthe same when used, improves significarntly the
quality of high fibre bread. Guar gum was found to be more
effective as compared to xanthary qum. Use of 3 per cent
gluten.as expected, improved the bread quality significantly
as indicated by the increase in the loaf volure from 415 to
470 ml and overall quality score from 541 to 638, The
surfactant sodium stearoyl Tactylate (SSL? also significantl
improved the volume, téxture and overall quality of bread.
Similar observation was also made earlier in brea c_ontammg
15 per cent bran”. The bread quality was further improve
by adopting the optimized condlition of fermentation time (%0
min) and "Using mixtures of additives such as qluten 3
Ber cent, guar gum 0.5 per cent and sodium stearoyl lactylate

5 per cént. The loaf volume Improved significantly from
415 to 495 ml and total score from 541 10 683,

Maximum improvement in the quality of high fibre bread
Was observed bgadoptmg sPonge_and dough method of bread
making using 60 per cent flour in the sponge and usmq all
the brdn an remalnmlg flour at the dough “stage. The
volume and overall quality score of bread made by the method
improved resgectlvelg from 415 to, 510 ml of 541 to 66.8 as
compared to control bread containing 30 per cent bran made
using the normal procedure and reCipe.

Résuilts of the present studies indicate that at lower levels
of bran incorporation of flour (20 per cent and below) the

oaf

Loaf Specific Grain Total
VO VOl Texture  characteristics  score
(ml) (mlfg) (20 (10 (100
415 21 102 58 b4.1*
430 28 ur 6.2 %9
470 310 125 Al 62.le
435" 284 22 59 56.4b
445" 290 120 59 5.3
435" 284 22 63 5.2
45 304 137 68 619C
450 2.9 23 63 60.8¢
4901 325 11 10 64.1c
5100 33l u7 14 66.8¢
+ 089 + 064

dough flour 10%, bran 30% fermentation time - 60 min. Floor time - 30 min.
y the same letter in rows showed no significant difference at p = 00L; SSL : Sodium stearoyl lactylate.

farmogragh water absorption increased with increase in the
level of bran, but at higher levels, the reverse trend was
observed. In_case of mixograph, the water absorption
continuously increased with increase in the level of bran and
it was Well related to the bread water absorption. An accept-
able quality high fibre hread containing 30 per cent wheat
bran Could'he, prepared by usmg sponae and dough method
of bread making and incOrporating 3,0 per cent ?Iuten, 05
per cent, guar gum, 05 per cent Sodium stearoyl lactylate
b [;F].g.m. nf])otassmm bromate and 60 p.p.m. ascorbic acid
In the formulation,
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The melting and fat leakage properties of Mozzarella cheeses were significantly influenced by C/F ratios. The cheese made from

low C/F ratio showed the highest melting and fat leakage. These characteristics declined progressively with increase in C/F ratio

of milks. The rheological characteristics of cheeses were significantly influenced by C/F ratio of cheese milk. The cheese made
using the lowest C/F ratio had the least hardness, cohesiveness, springiness, chewiness and gumminess than its counterpart made

from higher C/F ratio. The value of each rheological character increased progressively with increase in C/F ratio of milk.

Organoleptically, the cheese made from 0.7 C/F ratio milk had the highest total score, whereas least was observed for 0.9 C/F ratio

cheese. The cheese from 0.5 C/F ratio was ranked significantly high for flavour, whereas 0.7 C/F ratio milk cheese had the best

score (though non-significant) for body and texture; but flavour wise it was at par with the former. The cheeses were ranked based

on C/F ratio in the order 0.7>0.6>0.8>0.5> 0.9 for their suitability as toppings on pizza pie.

Mozzarella cheese is a variety which is traditionally made
from buffalo milk, For this variety of cheese, standardization
of milk is usually done for fat only and not for casein/fat (C/F)
ratio. In our earlier paperlwe have described the effects of
C/F ratio of milk on Mozzarella cheese composition and
cheese making efficiency. The present paper deals with effects
of C/F ratio o baking, theological and sensory characteristics
of buffalo milk Mozzarella Cheese.

Materials and Methods _ _

Fresh buffalo raw milk was standardized to five levels, of
C/F ratios, viz. 0.5, 06, 0.7, 0.8 and 0.9 by appropriate addition
of skim milk, separated from the same milk. The standargized
milks were flash pasteurized at 72°C, immediately cooled to
37°C and utilizea for cheese manufacture. In all,” 15 batches
of Mozzarella cheese $3 for each C/F ratjo) were prepared
uswg the starter culture method of UPadhya etal~

Oisture, fat, protein and salt contents” of cheese were
determined by standard methods described previouslyl The
baking charaCteristics of experimental cheeses were”objec-
tively ascertained in terms of meltahilityX4 and fat leakage3
characteristics. _ . _

The harcness, cohesiveness, springiness, gumminess and
chewiness of cheese were objectively Studied Ty compression
testln? of samples on Instron Universal Testing Maching,
Model-1000 (Ms. Instron Ltd., England), usinga 0t 5 kg
chart reading range at cross head speed of 20 mm/min an
chart speed 0f 100 mm/min. Cubic samples of Mozzarella
cheese, previously tempered at 23+ 1°C for about Lhr, with
edges 1+0.06 cm, were placed on the compression support
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plate in a way that fibres_oriented perpendicular to the
cylindrical compression anvil. The samples were compressed
Uipto 70 per cent of the initial size. For each cheese, five cubic
samples were used and mean value wes reported. The
rheolo?mal behaviour of the cheese wes ascertained from i
respective force distance compression curve. The area 0
CoMpression curve wes measured using a Licor portable area
meter, model LI-3000 (M/s. Licor, Nebraska, USA).
Fresh Mozzarella cheese samples, tempered at 23+'1°C
were evalyated for sensory. characteristics by a panel of six
judges, selected on the baSis of triangle test."The score card
of Duthie et al Swas used. _
Preparation of pizza and toppings wes done as described
by Dubegﬁ Pizza prepared usin exReerentaI cheeses were
subjected to sensory evaluation Ty the judges who knew the
characteristics of Mozzarella chegse required for pizza. The
Judﬁes_ were asked to grade pizza inorder of their preference.
atistical analysis of data was carried out according to
completely randomized des_|g9 with equal replication as
suggested by Steel and Torrié/
Results and Discussion 3
Cheese composition: . Average composition of_cheeses
macle, with different C/F ratio is'shown in Table 1 The C/F
ratio studied had significant effect on fat, fat-on-cry matter
(FDM) and protein Contents of cheeses, whereas the moisture,
moisture-on-fat-free substances (MFFS) and salt contents of
all cheeses were st_at;stlcal%y alike. _
Baking characteristics: _The mean values of two important
baking &ttributes viz. meltability and fat leakage presented



RAVI SUNDAR AND UPADHYAY : CASEIN/FAT RATIO AND BUFFALO MILK MOZZARELLA CHEESE 99

Table 1L Average composition of buffalo milk
MOZZARELLA C]q-IEESES MADE USING DIFFERENT
CASEIN/FAT RATIOS IN MILK

f%?seitn/ Mo(i);ture h/!)9i)sture I(-'Oe}t’)* 'F%It* Prog/ein* ( ’\?a(l:tl)
ratio on in 3
W e 0 nE o 0
substances (%)
05 &85 613 B0 43 204 10
06 498 662 260 57 A4 U
07 46 663 2142 49 29 1
08 493 60 B3 461 Al 11
09 08 60 28 42 X0 10

*These com;r)]onents of Mozzarella cheese were significantly (P<0.05) affected
by the casein/fat ratios studied.

in Table 2 indicate that these properties sqnlﬂcantly declined
progressively with increase in the C/F ratio of cheese milk,
In §eneral, eeses naving high fat, nigh MFFS; low protein
and lower hardness were more meltadio and had greater fat
leakage. The trend of changes in meltability and fat leakage
characteristics observed in the present study is in conformi

with, other reports.w Breeng et a3 su%gested that for
obtaining satistactory fat leakage on pizza, the cheese should
give @ minimum “fat leakdge, area of 40 cm2 and
accordingly cheese made frommilks having C/F ratio 0f 0.5

and 0.6 codlld only meet the suggested value for fat leakage.

Rheological characteristics: ~ The textural characteristics
of Mozzarella cheese show best correlation between
instrumental and sensory data at compression ratios in 45-65
per cent range using a ¢ross head speed of 20
In the, present study, Mozzarella chegse did not show yield
point in the above range and therefore 70 per cent compression
Wwes used for testing. A typical two-bite force distance
compression curve as shoan in Fig 1 wes obtained for
Mozzarella cheese and numerical values from the graph were
calculated as suggested by Larmond?, -

The mean vaJues of différent rheological characteristics of
experimental cheeses are collated in Table 3. The C/F ratio
had significant effect on all the rheological attributes studied.

Table2. Effect of casein/fat ratio of cheese milk on
MELTABILITY AND FAT LEAKAGE CHARACTERISTICS OF

MOZZARELLA CHEESE
Casein/fat Meltability (%) Fat Ieakage
o Horizontal Vertical 0. am.
05 1138 22 6.3
06 11 298 47
07 905 53 28
08 788 241 23
09 66.6 23 19
CB'E{SOQ 23% %81 %
CV. (%) 175 139 U8

mm/min. But  wh

[‘-

FORCE (kg)——
=

N
T

6‘—dowr—';-—up—*—dOWrr—*—up —t
{(first bite) (second bite)
DISTANCE (mm)-

Fig.l. ical two-hite force-distance compression curve for Mozzarella
ol A :

There was 8 proqresswe increase in the mean values of each
characteristic with increase in the C/F ratio of milk, All the
cheeses differed significantly with each other in their
ardness, gumminess, chewiriess and conesiveness (except
cheeses made from 08 and 0.9 C/F ratio milk, which were
alike). Cheeses made from 0.5 and 0.6 C/F ratio were alike
in their sprlnqmess, but differed significantly from the rest
ich were dlso statistically alike. .

The increase in hardness, cohesiveness, springiness and
gumminess with the increase in C/F ratio of mifk used for
experimental cheeses could be ascribed to compositional (i.e.
fat, protein, minerals, MFFS, salt and pH) and structural
(protein, matrix), differences among, the cheeses. A cheese
made with high fat, high MFES andlow protein {Le. low C/F
ratio) in the present sttidy is likely to give formation of weak
ascasein framework Of the ¢heese structure and thus
rendering it less hard, less cohesive and inturn less gummy.

Table 3 Influence of casein/fat ratio of cheese milk
ON THE RHEOLOGICAL PROPERTIES OF MOZZARELLA CHEESE

Casetl_n/fat Rheological property
rall0 Hard-  Cohesive- Springi- ~ Gummi-  Chewi-
ness  ness  ness ness s
05 3 0 37 R1 14
06 19 0 43 599 26
07 2.2 0.37 51 8Ll 41
08 271 046 53 101 60
09 31 (.44 Y 104 79
SEm. 01 00L 02 49 02
CD (0.05) 03 0.04 07 55 08
CV. (%) 19 552 83 00 100
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The trend of changes in hardness, cohesiveness and gummi-
ness observed in present study is in agreement with the reports
of Pateld. Emmans cl til."“and Chien et a | respectively.
The presence of fat reduces the number of elastically effective
cross links and_ thus a cheese with low C/F ratio(high fat)
showetd less springingss which s substantiated by the findings
of Patei’, i

Sensory characteristics:  Except flavour, other sensory
attributes of Mozzarella, cheese were not 3|%n|f|cantl
influenced by the C/F ratio of milks studied (Table 4). The
cheeses magfe from milks having 0.5. 0.6 and 0.7 C/F ratjos
were scored significantly higherbut were statistically alike.
The lower flavour scores of cheeses from 0.8 and 09 C/F
ratio milk could be ascribed to lower levels of fat in these
cheeses. Contribution of fat to richness of flavour of cheese
is, welldocumented. 14 From body !
view, cheese from 0.7 C/F ratio ranked the highest, which
also reflecte on total score, the latter being alsd highest for
this, cheese. The cheese obtained with low C/F ratio wes
criticised as soft and weak, whereas one made using_high
C/F ratio was, found to be hard, coarse and chewy. These
observations of the panelists are also supported mstrumentally
(Table 3). Cheese made with high C/F ratio had rough surface
and thus, scored low, _ _

Suitabilty for pizza making: All the experimental
Mozzarella"cheeses were evaludted for their suitability as
topping on pizza pie. The ranking preference of judges
rbeveale_d that cheeses made [)rom 0.5and 06 C/F |r%nos We

est with respect to flavour but had excessive meltdown an
fat_Ieakaﬁ(e on pizza. The cheeses made from 08 and 0.9 C/F
ratio milks were too chewy and had relatively low intensi
of characteristic cheesy flavour, The cheese made from 0!
CIF ratio, when topped on pizza pie gave good flavour.

Tabled4. Influence of casein/fat ratio of cheese milk

ON SENSORY QUALITY OF MOZZARELLA CHEESE

Casein/fat Sensory score
raio Flavour ~ Body and  Appearance  Total Score
texture ) (18
()
05 93 32 29 154
06 91 34 26 155
07 92 42 26 164
08 76 35 26 140
09 81 35 2.2 143
(S:'EDm'oos) 01% 1836 832 1838
CV. é%) 7 312 18 98

Figures in the parentheses indicate max. score.

and texture Pomts_ of
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showeqd moderate chewiness, strln?mess and fat Ieakaﬁe and
accordlné;l wes ranked the best among all the cheeses
evaluated. The cheeses made from different C/F ratio milks
were ranked. in the following order: 0.7>0.6>0.8>0.5>0.9.

The su%gnorlty of 0.7 C/F ratio milk (having 4.27 per cent
fat and 3.18 per Cent casein) cheese, observed'in the g_resent
study is supported by the findings of Ghosh and mqh,B
who'also found Mozzarella cheesg made from 4 per ceni fat
milk to be highly suitable for pizza making. Further, it is
Important to note that the lower fat Ieaka?e ability f 0.7 C/F
ratio milk cheese, as observed objectively (Table 3) did not
reflect adversely on its fat leakage behaviour when used as
a topping on pizza pie.
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Significant (PC0.05) decreases in total nitrogen, non-protein nitrogen, salt soluble proteins, water soluble proteins and total proteins
were observed during the ice storage of Pink Perch {Nemipterusjaponicus). Total plate count showed a gradual increase throughout
the ice storage period. The increase in alpha- amino nitrogen content was significant (P<0.05) up to 5 days storage. Electrophoretic
studies indicated alterations in sarcoplasmic and myofibrillar proteias during storage. Significant correlations (PC0.05) existed between
the mean sensory scores for texture and the protein changes. The product was found acceptable up to 12.5 days storage.

Fresh fish_ is susceptible to rapid sﬁorl
countries owing to the prevalence of high ambient tempera-
ture, Even thotgh, the shelf life of :ropical fish held in ice
varies from species to species, many tropical fish have longer
shelf life when stored in jce compared to fish from temperate
waters'. One of. the marked changes occurring during post
mortem storage is the develoRment of rigor morfis, Ice S ora%
|s usuially emPIo ed to fresh fish to prevent and retard t
lowering” of freshness, especially degradation of muscle
Eroterns whrch sama or reaction of spoilage process in fish,
hemical changes In Indian marine, Tish during ice storage
have been reported by man?/ Investigators?/
In the present study; attention is focussed on utilising one
of the I ortant cres viz., pink perch also known &s the
“thread n rea ’gt\lemrgterus Vrlgponr Us), an Impo ant
catch of Indran shi or 5 A exce ent
source of white flesh vvrth low fat content. Protein and related
changes dunn% ice storage of this fish and its shelf life have
been"described in this paper.

Matenals and Methods
Pink perch (SNemrpterus aponicus) caught off Mangalore
coast was iceq on board tevessel In the ratro of LT Frsh
WWere washed in the grocessrng hall thoroughly in ice cold
wateran etne ICed In an insulated box, thé, temperature
being marnt Ined near 0°C throug houtteReno hsu%w
proterns squ

Samples were drawn on ‘zero da 3
tF R‘Sth a Z s ort fal
|pha amino nrtrogen and

day of storage for an

proterns non protern nrtrogen

electrophoretograms depicting’ changes In protein Bands,
Moisture_and_ ash were™ estiniated

procedure. Total lipids (TL) were extracted with chloroform-

methanor Total nitrogen (TN) and non-protein. nitrogen

NPI\CI) were determined by the’ method reported by Srikar

and Chandrul) The water squbIe and salt soluble proteins

age in tropical i the res

by the AQACH
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Fectrve extracts were determined by the methods
of Gornall et a | . Alpha- amino_nitrogen (AAN) determi-
nation Wes done according to Pope and StevensL Disc
electrophoresis of water soluble protein (WSP) and salt
soluble protein (SSP) extracts were carried out on‘polyacryl-
amide gel and sodium do ecyI sul hate no %/acrylamrde oels
DS-PAGE), respectivelyB Total plate counts were
determined By the method grven in IST specification

Sensory analyses:  |ce stored fish was steam cooked with
2 per cent briné for 10min and assessed for texture by eight
trained panelrsts usrn aten pornt e onic scal e ran |ng from
excellent’ é ood’ (6.5:9.4), ‘fair’ (5 g dcoept-
able’ t(3bE|) 4, borderlrne of acceptance( 5:34) and ot
acceptable’

The data from the chemical anal Ses. were subjected to
ANOVA and students ‘" test to de ermrne the differences
between exPenmentaI Renods of storage. The mean sensory
scores for texture of the proguict were correlateg with the
protein changes ang stora%e time. The shelf life of ice stored
pink perch was calculated using a linear regression plot.

Proximate composition of the fr sh In

given in alb hanges in the tota prgter prP
|n prr(r)taloerch stored in |ce for 14 days are presented in TabIe

proteins showed a significant decrease over the genod
of storage (P<0.05). Proteincontent was highest in the fih
sample analysed Immediately after catch {162 per cent())
which decreased to 1354 per cent at the end of 14 da
ice storage. The decrease is mainly due to the loss of soluble
protein components,

The WSP content decreased significantly (P<0.05) dunng
ice storage, with a maximum soltbility in the 3 day ice store
sample. WSP forming 291 per cent mitially, redtioed to 201
per cent at the end of 14 day storage In ice. This decrease

Results and Discussion
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Table 1. Proximate composition of fresh fish mince

Parameter Mean + SD.
Moisture (%) 8234 + 0.34 (4
Lipid (%) . 0.74 + 0.04 (4
Total protein (%) BIS + 068

* (%) 526 + 049
Non-protein N (mg %) 10420 + 0.40
Alpha-amino N (mg %) 1%+ 013

* - On dry weight basis _
Figures Irf pareithesis indicate the number of observations.

Table 2. Changes in total protein, salt soluble
PROTEIN AND WATFR SOLUBLE PRO[I)'EIN DURING ICE STORAGE
Period of  Total protein SSP WSP
ice storage
(days)”  Mean + SD.  Mean + SD.  Mean + SD,
0 16205 +069  931* +052 (3) 29%" +021 (4
3 B +057  8%h+ 043 (4) 305 +05H
5 BZh+019 871"+ 021 (4) 2480+ 0.06
8 1431%+ 044 806+ 008 (4) 231 +003 (4
1 136 + 12 740 +05 @) 214 +009 (3
'tﬁ4 135h +013 8021 +0214(4) 201* +0.06
(%) WI
B oores (OOLGT 0836 093186

Means followed by different superscript within a column differ significantly
(P>0.05); Flgures in parenthesis indicate the number of observations.
+ Average of 3 estimates: * Significant at 95%; ** significant at 99%:
r = correlation coefficient.

could be due to Ieachmg out of WSP in the melted ice, The
SSP which constituted 57.5 per cent of total proteins in_the
fresh meat, decreased significantly during ice storage. The
SSP with an initial valué of 9.3 per cent decreased"to 802
per cent (P 0.053 at the end of 14days of storage. A similar
decrease In SSP Of perch and croaker during ice stora?e has
been observed by Solanki el al.2and Srikar3 respectively.
Decreases in SSP values can be attributed to the aggregation,
leacling to the insolubilisation of myafibrillar protein fractions
and are dependent on. the initial quality of fish. The
Insolubilisation of proteins has been explained to be due to
the oxjdised and hyarolysed products of lipids through
hydropnabic associafion.

FH 1.shows the changes in total nitrogen (TNZ, NPN and
AAN of pink perch dufing ice storage. The total nltro?en
decreased from an initial Value of 2.69 to 2,25 per cent at
the end of 14 cays ice storage. Non-protein nltro?enous
components showgd a gradual” decrease during ice s _o_raﬁe.
The NPN consﬂtutmrg 104.2 mg/100 g tissue initia 80
decreased at the end of 14 dag/s, storage in Tce to 83.3 my/l
%tmsue. Significant relationship (P <0.001) existed between

PN values and the texture scores (r = 0.97827). The
decrease in total nitrogen and NPN may be due to the loss
of water soluble nltrq%en components Qe to leaching, or
utilisation of free amino acids by the bacterial flora.
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Fig.l. - Changes inthe NPN, AAN and TN contents of ice stored pink perch.

. The alpha-amino nitrogen in pink perch meat which was
|n|t|aI%/ 116 mg per cent increased to 1375 mg per cent
(P<0.05) at the &nd of 6 days ice storage, which upon further
stora?e_ remained unchanged (Fig. 1) Generally, increase in
AADT s attributed to both miscle enzymes as well as
microbial enzymes. However, In spite Of Its continuous
production, constant values of AAN can be attributed to the
utilisation of free amino_acids by the bacteria as well as to
the Ieachmg cfamino nitrogen along withy ice melt, Water
soluble proteirs are the main"proteins Contributing to the non-
protein nitrogenous fractions especially free amino acids'3,
A steady increase in TPC wes also observed durm? ice storage
(Table 3). An initial TPC of 4.7 x 14g of meat was
recorded, which upon 4 days, of storage increased to
363 X 1060 of meat.

Fig. 2 shows the changes in electrophoretograms of WSP.
Initially 8 hands of prot&ing were seen. During ice storage,
there s d|sapﬁea[ance of a few bands and dppearance”of
new bands wtn different relative mob|I|t¥ M) values,
Protein band with RM of 238 in the fresh fish disappeared
during further ice storage. . Protein band with RM'of 40.4
d|sa[ipeared after 3 days of ice storage and apﬁeared later on

the 14th day o' ice storage. Protein"pand with RM value of
62.3 was formed after 5 clays storage in ice. On the other hand,
Table 3. Total bacterial counts and the texture
SCORES OF PINK PERCH DURING ICE STORAGE
Period of Texture
ice storage Total plate count scores*
(days)
0 470 x 10 (467 00
3 610 x 10*(5.79 84s
5 953 X 106(5 10
8 20 x 17632 59"
1 216 x 1¥ (6.3 18"
u 363 x 10 (65 25

Means followed by different superscript within a column differ significantly
(P<0.05); * - Vellues represents the mean of Hedonic scores & assessed
by 8 panelists; +  Figures in parenthesis indicate log. bacterial counts.
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Fig.2. Disc electrophoretograms of WSP of pink perch meat during ice
storage (A) Zero day; (B) 3 days; (C) 5 days; (D) 1l days and (E)
14 days. (—) denotes missing of protein band; (N) denotes new protein
band.

protein hands with 1.2, 30.3, 519, 65.3, 75.2 and 928 RM
Values remained unaltered, _

Changes in the electrophoretograms of SSP in SDS - PAGE
are shown in Fig. 3. Initially 7 protein bands were present
ofwhich some d|sa%peared_, While new bands appeared during
ice storage giving 8 protein bands at the end of 14 days ice
storage. However’ protein hands with RM values of 1%, 46,
72.%,. and 96.7 did not srr]ow ay &han ¢ In their relative
monility. Disappearance of original RM value protein bands
and appearance of protein bands with new RM values are

A B8 C D E
-0-

g

%50 (-) (=) =)
(N)
(N) ) Bl N (-)

ao, (N)
(=) (N)

4 100

Fig.3. éDS - PAGE patterns of SSP of pink perch meat during ice storage

A) Zero day; (B) 3 days; (C) 5 days; (D) 1L days and (E) 14 days.
Ej denotes¥ni(55|)ng of}r/JSrot(ei% ban(};S (!\S) Zienoteg new p(rOZein bar¥d.
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mainly due to the degradation of proteins into simpler

compounds, as well as loss of some soluble proteins due to
leaching effect.

[ /,\
%5
&0&
%)
A
0

MEAN TEXTURE SCORES

0 T T T T T T T T T |
2 4 6 8 10 12 1% 16 18 20
DAYS
Fig.4.  Sensory evaluation of pink perch stored in ice based on texture scores.

Plot of linear regression with time.

Mean sensory scares for the texture of ice stored pink perch
are %lven in Table 3 Amﬂnl_flcant £P<0.05_) decrease In the
scores was obtained with the increased uration of ice storage,
Textural changes amng seafood E)ro_ducts are associated with
toughening events, In"myotomal tissue® Deterioration of
textural quiality of muscle foogs has been related to chanrqes
resulting fronf denaturation of myofibrillar proteins and low
densﬂly of Z lines, which occurs during post-mortem
glycolysisTl Since the test sample s of ledn Variety, high
carrelation was established between the protein changes and
the texture scores (Table 2), ,

A significant (P<0.05) Cecrease in texture scores was
observed due to decrease In the protein content of meat. The
mean sensory.scores of texture during the ice storage period
wer% used to-find the accePt%bllux of iced fish (Fig. 4). From
the Tigure It is evident that the pink perch held 'in‘ice’Is rated
fair for e|%ht and halfays and can be acceptable up to twelve
and half Gays.
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Nine varieties of seeds belonging to the Canavalia species tested, were found to inhibit bovine trypsin and a-chymotrypsin activities.
Ratios of antitryptic to antichymotryptic activity varied from 0.92 to 12.5. Chromatographic studies on Sephadex G-100 indicated
that the inhibitors have molecular weights around 110 kDa. All the seed extracts showed very weak action against the proteolytic
activity of human pancreatic preparation. The action on bovine pancreatic extract was 136 to 26.6 times more based on the linear
range of inhibition. The seed extracts did not cause more than 35% inhibition of the proteolytic activity of human pancreatic extract

even at high concentrations of the inhibitor protein.

Jack hean SCanavalra ensiformis) and sword begn
(Canavalia gladiata) are advocated to"be good sources for
extendrng (Jorotern production. in margrna areas, both for
human and animal consumption], However, their potential
15 still limited e to grovvth inhibiting proteins that must be
detoxified before they are edible Ubatuba3 identified
trypsin inhibitory activity in sword bean in 1 Other
workers identified antrtr{ptrc antrchymotr%;ptrc and antr
subtilisin activities in jack bean and sword beand5. Prabh
et &/,6,showed that a local variety of jack bean drsRIayed
negligible inhibition against the proteolytic activity of human
pancreatic extract even though it inhibited the. hovine
s stem.  These workers reportéd relatively low antichymo-  a
[Ptrc activity in the seed extracts whereds, earlier stugiies4
cated that hoth jack bean and sword bean obtained from
a [fferent region, vvere equally potent against bovine trypsin
and a-chymotrypsin. In view of these ambiquities and also
the observation that human pancreatic proteases are not
inhibited by jack bean, which |s of importance for human
nutrition, e, extended the studies on' protease nhibitory
activities to different cultivars ofjack bean and sword bearl
The results are presented in this paper.

Materials and Methads

Canavalia ensiformis (CEl was from Karnataka Agri-
cuIturaI Department, Ud u E2trom Tamil Nadu A%rr
cultural Unrversr%/ Corm atore, CE-3 from Pocha Sepds
Private Limited, Pune, Maharashtra and CE-4 from Indian
Agricultural Research Institute, Delhi. Jack bean meal
designated as CE-5 was purchased from Difco Laboratories,
Detroit, USA. Canavalia gladrata variety ‘CG-T, Wi
rocured from Hyderabad. “CG-2" was prchased from
alcutta. ‘CG-3"'was collected from Guntakal, Andhra

“Department of Physiology; ** Department of Biochemistry.
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Pralesh. Canavalia virosa FCV) seeds were collected from
the Western Ghat region of Kerala. Bovine trypsin (twice
crystallized), bovine a -Ch motrgpsrn (thrice ¢ staIIrzed and
casein were_procured lgma’ Chemical Company,
St Louis, USA PreParatron ofbovrne and human pancreatic
Powders and their ac |vatron ere descrrbed ﬁrlrerG Other
eagents were analytical grade commercial chemicals.
leastrement of proteolytic activity with casein as substrate
and jts Inhibition by seed extracts were performed as descrrbed
earlier?, Under the assay conditions (pH 76, 37° D min
ncy atron2 65 Pﬁ of trygsrn 65 ng of a-c glmot ayrpsrn
50 frri 0%ro ein of eactrv ted bovine pancreatr prepération
protein of the activated human pancreatic
preparatron yrelded trrchloroacetrc acid soluble fragments
equrvalent toa absorbance of . 50 540 nm) when arialyzed
by .the method of wr}/etas ne unit of |nh|b|tory
aCtivity 1 the amount th decreased proteolytic activi
one a sorbance unrt Th e Seeq extracts were prepare as
follows. Two g of fine seed powder was homogenized with
20 ml of002 acetate buffer pH40) contarnrngOlS M
NaCl, The homogenate was centrifuged at 10,000°x. g fo
20 min at 4°C. The clear supematant was Used for |nh|b|tory
assays. The samples were draIXzed Wﬁarnst 200 volumes of
the dcetate huffer overnight at en necessary. Protein
in the seed extracts and pancreatic extracts was determingd
by het mgthod of Lowry et af with boving serum albumin
8 2 standard
Gef chromato%raphy was performed as follows. Aliquot
2-05 ml of esee extractwasapplred t0 a column, of
hadex 9x57 cm2, bed volume 36 ml) equili-
br fed vvrth002 acetate butfer, (pH 4.0) containing 0.15
MNaCl. The column ws eluted with the same buffer at 25°C
at a flow rate of 6 mifhr, One ml fractions were collected
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and agsayed for protein andl inhibitory activities. The following
proteins were used as molecular weight markers : Lima bea
inhibitor (Mr 9.7 kDa), Kunitz soya bean inhibitor (20),
cytochrome ¢ (13), myoglobin (172), and %orcrne pepsin
(35.0). Al operations Were carried out at 25°C

Results and Discussion,
In Table L the protein content and Protease inhibitory
activities in different varieties of canavalia seeds are show.
he Canavalia gladiata and C virgsa seeds had slightly
r gher extractable protein eveIs than C ensrformrs seeds, The
srn Infibito actrvr varr verawr erraneV leties,
3and CG- haddstrnct rgher mhrbrto Ieves The
ratio of antitryptic to antrchymotryptrc activity alsg varred
The CG-1 sedos alone had comparable activity against both
the enzymes. The inhibitory activity in the”seéd extracts
(-3 dnd CE-3) were linear vvrth respect to [otein concen-
tration upto abodit 60 per cent (2 My respec-
tively) and thereafter it wes progressrve but not- Irnear he 4
inhibiting the proteolytrc activities of bovrne pancreatrc

e racts than that of the human s

the extent 0?65 and 36?or (CE-3 ah(f 52 er cent for
CG-3, on heat treatment of the extracts at 100 C tor 30 min,
The antrt ptic and antrchymotrgptrc actrvrtres of CE-3 were

fully stable on exposure t0 pH 1KC1 buffer)
for"8 hr at 25°C. The antrtry trc actrvrtres were stable
on exposure o pH, 110 (dilute’NaOH) for 18 hr at 25°C.
Per cent loss of antichymogryptic activity was around 20-25
per_cent under these Conditions.

The effect of seed Protern concentration on the inhibition
ofthe casernol IC activities of human and bovrne pancreatic
extracts s sh ovvn in Frﬂ] 1, for some typical seed extracts.
Maximal inhibition of the human pancreatrc extract did not
exceed 35 per cent with any of the seed extracts. However,
with bovine preparation, imhibition was progressive over a
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Table 1 Protease inhibitory activities in the

DIFFERENT VARIETIES OF CANAVALIA SEEDS
Inhibition (units/mg protein) against

Seed Extractable _ _
protein Bovine Bovine
(mgfg seed) trypsin a -Chymotrypsin

CE-1 168 071 0.200
CE-2 176 0.68 0.139
CE-3 10 300 0.260
CE-4 i) 188 0.250
CE-5 176 125 0.100
CGl 200 110 1.200
CG-2 232 1% 0.172
CG-3 224 2.90 0.268
cv 240 13 0.200

Values which are based on caseinolytic inhibition are mean of three
estimations and are based on linear range of inhibitions.

wrder range and 50 per cent inhibition could be achieved in

L ases. “All the seeF extracts were t?r more effective in
Inniditing the proteolytic activities 0 bovrne ancreatic
extracts man that of the human system (Table 2).

The seed extracts were sub,ected to peel chromiato raphy
on Sephacex G-100. Typical efution patterns with CE-3 and
CGl preparations, are shovvn In Fig. 2. With CG-1, alone,
the rnhrbr ory actrvr separate! info two fractions, The major
Inhibitor was eluted with a Ve of 310 ml and the minor
inhibitor fraction was eluted earlier (Ve 25.0 mi). With all
the other seed extracts rnhrbrto activity was eluted as a
srn%e peak with a Ve value of 31,0-320 ml. Both the
antitryptic and antichymotryptic activities were eluted in the
same_ region. Based on the elution volumes of the. marker
Rroterns it was calculated that the minor ihibitor in CG-1
ad an Mrof 22.6 kDa. Al the other inhibitors were found
to have M, values around 110kDa, The minor inhibitor in
CG-1 could be a dimer of the native Inhibitor,
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Fig.2.  Gel chromatography of Canavalia seed extracts on Sephadex G-100 CE-3 (left), CG-1 (right). Legend as in Fig. 1

Table 2. Relative inhibition of the caseinolytic

ACTIVITIES OF BOVINE AND HUMAN PANCREATIC EXTRACTS

BY CANAVAUA SEEDS
Inhibition (units/mg protein) against -.
Seed Human (H) Bobine (B) Ratio: B/H
CE-l 0.070 13 187
CE-2 0.050 0.68 136
CE-3 0.105 215 203
CE-4 0.210 410 195
CE-5 0.070 140 200
CGL 0.130 313 4.1
CG-2 0.103 240 23
CG-3 0.078 2.08 266
cv 0.080 208 260

Values are based on linear range of inhibition and adjustingi enzyme
concentrations to give the same proteolytic activity in the controls. Values
are mean of triplicates.

Considerable varietal (mferences Wwere observed ag regards
to antitryptic, activity and the ratio of antitryptic to antichymo-
tryPnc activity in Canavalia seeds. This Could be attributed
td the presence of more than one, inhibitor in a least some
of the Seeds. Since antitryptic activity and antichymotryptic
activity coeluted in all cases during gel chromatographg, It is
probable that the Inhibitors have” comparable” molecular
we|Phts. The inhibitors In Canavalia seed based on their
molecular weight can e classified as belonging to the
Bowman-Birk " family of inhibitors™. Norioka et al. '
indicated that the Canavalia, inhibitors could belong to this
family, even_thou%h no experimental evidence is provided for
this, conclusion. Campos and Filho" who {dentified tr(ypsm
e

Inhibitory activity In Canavalia brasiliensis, indicated that

the factor has an Mr of 115 kDa.
¥ of]l éanavalia extracts on human

The Foor activity 0
ancreatic proteases could be due to weak hinding of the

%anavalia inhibitors to human pancreatic efzymes,

Alternately, they are probably hydrolyzed by the enzymes
rendering them inactive. Further studies with the purified
inhibitor are essential to verify these possibilities. The present
observation can be considered as important for human
nutrition and Canavalia seed proteins may be superior to
other legume proteins in this respect.
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Free fatty acids, (FFA) peroxide value (PV) and lodine value (V)
of fat extracted from four commonly sold savoury products and
those of il used for frying, collected from the sweetmeat shops
were studied. For a comparative study, the savoury products were
similarly prepared in the laboratory and the product-absorbed
oil, the oil used for frying and the fresh oil were also assessed
for these characteristics. The mean fat content of the products
collected from shops ranged from 24.9 to 43.6%. Its FFA, PV and
IV were in the range of 0.97-1.52%; 13-29.1 meq oxygen/kg oil
and 84.8-95.8 respectively. The savoury products prepared in the
|aboratory were found to be relatively superior in quality as the
oil in these products contained much lower FFA and PV than
similar savoury products collected from the market.

Deep-fat-frying is one of the most common methods of
preparation of snacks and in India, major portions of fats and
oils are consumed in the form of fried foods. The oil while
frying is subjected to high temperature of over 180°C for
longer periods and is also exposed to moisture and oxygen.
A number of complex desirable and undesirable chemical and
physical changes occur under these conditions. Deterioration
of fat may reach a point where the nutritive value and safety
of the fried food may be affected12. Much research has been
done on the deteriorative changes occurring in oils during
frying under laboratory conditions'Z4. Little information is
available on the commercial deep-fat-frying practices which
affect the quality of frying oil and also the oil absorbed by
fried foods. So, the present study was undertaken to assess
the quality of oil absorbed by the deep-fat-fried snacks and
the oil used in commercial establishments.

Samples of four most commonly sold savoury products viz.
Boondi (a spherical, crisp, deep-fat-fried Bengal gram flour
better preparation), Chudwa (flattened rice fried in oil and
seasoned with spices and fried groundnut), Pakoda (prepared
by frying a batter of Bengal gram flour containing onions and
spices) and Chegodi (a refined wheat flour preparation made
in the form of a ring) were collected from 10 randomly
selected sweetmeat shops in Hyderabad. Used oil samples
were also obtained. The moisture and fat content of the
products were estimated by A.0.A.C. procedures5. The ol
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absorbed by the savoury products and the used oil samples
were analysed for FFA, PV and IV as per the procedure of
A.0.C.S.6 For a comparative study, the same savouries were
prepared in the laboratory. Oil absorbed by the product in
the laboratory prepared savoury samples, the fresh and used
oils were also analysed for the above mentioned parameters.
Two way classification of analysis of variance7 was done to
find out significant difference, if any.

The mean moisture and fat contents of all the commercial
products along with those collected from the laboratory
prepared samples are presented in Table L The mean moisture
content of the savoury products from the market ranged from
0.95 to 7.53 per cent which might be due to variations in the
initial moisture content of the dough/batter and extent of
frying. Except in Chegodi, the moisture content of other
market samples was higher than that of laboratory samples.

The fat content of the market savoury products ranged from
24.9 10 43.6 per cent and that of laboratory samples from 20.5
to 45 per cent. In all the four products, the fat content in the
market samples was higher than the laboratory products. A
significant difference (P< 0.05) was observed between various
products with respect to fat content. Boondi contained signi-
ficantly high fat, while Chegodi contained less fat. The higher
fat in Boondi may be ilue to the high initial moisture content
of the batter and also due to the addition of baking soda which
caused porosity and enhanced oil absorption. Chegodi is
prepared using a hard (stiff) dough and fat is incorporated
in the preparation of dough which does not permit excess fat
absorption. This could be the reason for the lower fat content
in Chegodi and this has also been reported by Masuda8.
Although differences were noticed in the fat content of market
and laboratory samples of the products they were found to
be not significant.

The FFA content of oil indicates the extent of hydrolysis
of oil. In the present study, the FFA (as per cent oleic acid)
content in market samples ranged from 0.97 to 1.52. The FFA
in the market products was found to be significantly higher
than that of laboratory samples which shows the superiority
of laboratory prepared samples over the market products. The
FFA content in the oil of market samples of Boondi and
Pakoda were significantly high which may be due to their
high moisture content or prolonged storage and exposure in
shops.

The mean PV (meq. of oxygen/kg of oil) of the market
savouries ranged from 13to 29.1 and that of samples prepared
in the laboratory from 4 to 12.1. The PV of the market samples
was found to be significantly higher than that of the laboratory
samples. The PV of the market Chegodi was found to be
significantly higher when compared to other three products.
Usually Chegodi is stored in the market for longer periods,
compared to other products because of its long shelf life.
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Table 1. Moisture and fat content and quality of extracted oil of savouries
Sample source Moisture Fat FFA PV rv
(%) (%) (as % oleic acid) (meg Of kg ail)

Boondi

Market 213+ 18 436 + 58 149 + 0.36 148 + 67 95.2 + 162

Laboratory 19 45 08 6.0 1074
Chegodi

Market 129 + 12 249 + 43 097 + 04 W1+ 5 848 + 2.0

Laboratory 18 205 05 101 1059
Chudwa

Market 0.9 +0.5 353 + 54 116 + 03 B+74 947 + 124

Laboratory 07 33 0.59 21 109
Pakoda

Market 753 + 48 314 + 59 152 + 04 148 + 94 %8 + 152

Laboratory 6.9 285 13 40 1087

Therefore, prolonged storage might be the reason for high
PV in Chegodi.

Prior to the study, a preliminary survey was conducted in
the sweetmeat shops from where the samples were collected
and it was found that they use refined cotton seed oil for frying
the savouries. Refined cotton seed oil has an iodine value (1V)
ranging from 103 to 111970 But in the present study, the IV
of the product absorbed oil ranged from 84.8 to 95.8. This
may be because of the practice of mixing vanaspathi along
with the frying oil to improve the flavour and acceptability
of the products in the market.

The IV of the laboratory prepared samples was higher than
those of market samples because they were prepared using
fresh refined cottonseed oil unlike the blend of oils used for
frying commercial products.

The chemical characteristics of the fresh and used oils from
the laboratory and market samples are given in Table 2. In

the laboratory analysis, the fresh cotton seed oil showed an

initial FFA and PV of 0.33 and 6.1, respectively and these
increased to 0.59 and 10.1 respectively, after frying the above
mentioned savouries. IV decreased from 110.4 to 108.9. The
market samples of used oil had slightly high FFA and PV.

Statistical analysis showed that the difference between the
used oil and the product absorbed oil of Boondi and Chudwa

Table 2. Characteristics of fresh and used oils
Qil type FFA PV \Y
(as % (meg 0.1
Oleic acid) kg oil)
Cotton seed oil (fresh 0.33 61 104

Cotton seed oil used grom lab 0.9 101 1089
Used oil from shop 116+ 039 1159 + 31 1041 + 22

FFA = Free fatty acid; PV = Peroxide value; IV = lodine value.

was not significant with respect to FFA, PV and IV. In case
of Pakoda, significant difference was observed only with FFA.
The absorbed oil in Pakoda had higher FFA than the left over
oil in the frying pan. In Chegodi significant difference was
observed with respect to PV. Absorbed oil inchegodi showed
higher PV than the left over oil.

The results of the study indicate that no significant
deteriorative changes have taken place with respect to quality
of oil in the savoury products sold in the market, but the
savoury products prepared in the laboratory were found to
be superior in quality compared to market samples as they
contained much lower FFA and PV than the market samples.
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The amylolytic activities of culture filtrates of Botryodiplodia
theobromae and Rhizopus oryzae were determined. Peak amylase
production was indicated on the 3rd day for R. Oryzae and 5th
day for ft. theobromae. Maximum activity of amylase for hoth
organisms was recorded at pH 4. There was a near doubling of
amylolytic activity of culture filtrated with a doubling of the
concentration of starch m growth media for both organisms.
Increase in amounts of starch in growth media resulted in
progressive increase in the dry water of mycelia. Rhizopus oryzae
produced amylases on glucose, starch, carboxymethyl cellulose
and pepper extract media while Botryodiplodia theobromae
produced amylases on starch and pepper extract media only.

To invade any plant material, spoilage organisms must have
the ability to produce extracellular enzymes which are related
to the nature of substrates they colonise. Extracellular amylase
production has been reported by various workersl4. The
enzyme is responsible for hydrolysis of starch to glucose units.
This paper presents results of amylolytic activities of the
aforementioned fungi.

B. theobromae (IMI 282258) and R. oryzae (IMI 282256)
used in these studies were isolated from pepper fruits
(Capsicum annuum) showing signs of soft rot5. Starch-yeast
extract (SYE) medium of Barneth and Fergus' was used for
amylase assay. The medium was dispensed in 30 ml aliquots
into 150 ml conical flasks and sterilized at 121°C for 15 min.
Each flask was inoculated with an agar and mycelia disc (5
mm diameter) of the appropriate test fungus and incubated
at 30°C for the desired period of time. After incubation,
cultures were fdtered through glass wool and filtrates centri-
fuged. Amylase activity was determined using dinitrosalicvlic
acid (DNSA) reagent method of Benfeld6. Reducing sugars
released by the action of cuture of filtrates in one per cent
starch solution was estimated.

Production ofamylase in relation to time: Inoculated SYE
media were incubated at 30°C for 24 h - 12 days to allow
mycelia growth of organisms. Harvesting was done daily and
filtrates were analysed as earlier described.

Effect of pH on amylase activity: One per cent starch
solutions were prepared in 0.2 M citrate-phosphate buffer to
Present address:  *University of Ibadan, Nigeria.
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give solutions of pH 2-8. To 9 ml of each solution was added
1 ml of filtrate, incubated for 1 hr and the amylase activity
determined.

Determination ofeffect ofdifferent concentrations ofstarch
on amylase production: SYE media with concentrations
ranging from 0.2 to 4 per cent were dispensed in 30 ml
aliquots in a number of 150 ml flasks, warmed to 80°C and
sterilized at 121°C for 15 min. Each flask was inoculated with
appropriate fungus, incubated at 30°C for 5 days and amylase
activity determined.

Determination of effect of different media on amylase
synthesis:  Amylase activity was determined as before on
filtrates from sterilized and inoculated SYE basal media into
which were incorporated either one per cent starch, glucose
carboxymethyl cellulose or pectin and 10 per cent pepper
extract medium after incubation at 30°C for 5 days.

Results show that amounts of amylase produced by the fungi
increased with period of incubation until the third and fifth
days for R. oryzae and B. theobromae, respectively after
which activity decreased (Fig.l). Chapman2 made similar
observations for Papylaspora thermophila on the 4th day on
SYE and on 8th day on YE media. Adams3 recorded highest
production for Mucor pusillus on 3rd day while Oso4
observed that Talaromyces emersonii had peak activity at
different days when incubated at different temperatures.
Maximum activity was attained at pH4 for both organisms
as shown in Fig.2. Results also indicate that amylase activity
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Fig.l.  Production of amylase by the isolates in relation to time.
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Fig.2. fE_lftfectt of pH of assay medium on amyiolytic activity of culture
iltrates.

and mycelia production increased with high concentrations
of starch (Table 1). Highest amyiolytic activities were
observed on starch medium while none was observed on
pectin medium (Table 2) agreeing with the observations of
Adams3.

0.21

Amount of maltose released by culture filtrate (mg/ml)
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Table 1 Effect of different concentrations of

STARCH ON PRODUCTION OF AMYLASE

Starch concn -~ Maltose units released Dry wt. mycelia
in moedlum (mg/ml) (mg)
, theohromae  R. oryzae  B. theobrotnae R. oryzae

%) g theohromee R B. theobrotmae R
0.2 004+ 005 01+ 0 65 30
05 008 + .004 018 + .04 i) 40
10 013+ 00 020+ 03 10 60
15 022+ 0 036+ .04 150 80
200 025+ 03 048+ 01 1% 80
30 032+ 02 060+ .04 282 102
40 039+ 02 072+ 02 290 i)

Mean = SD of 3 readings.
Table 2. Effect of different media on production

OF AMYLASE BY ISOLATES

Sole carbon source MaItoAse units released by culture filtrates (mg/ml)

in growth medium

rheobromae R. oryzae
Glucose 00 015 + .03
Starch 026 + 2 042 + (1
Carboxrmethyl 00 022 + 03
cellulose
Pectin 00 00
Pepper extract 012 + .02 022 + .04

2. Chapman M S, Evans E, Jacobell M C and Logan AA, The cellulolytic
alg% arg}noﬁlgélc activities of Papulaspora thermophila, Mycologia,
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4. 0so B A, Mycelial growth and amylase production by Talaromyces
emersonii Mycolo?m, 1979, 71) 520, . _

5 Ekundayo A O, Post-harvest Furigal Spoilage of Pepper Capsicum
annum L, 1985 Ph D thesis, University of Ibadan, Nigeria.
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Nineteen wheat varieties were analysed for crude protein,
available lysine, Ca, P, phytate, polyphenols, trace elements and
ionizable iron. Mean values for crude protein and available lysing
were 11.7% and 2A3 ¢/16 gN, respectively. Mean phytinP, phenols,
Fe, ionizahle Fe, Mn, Cu and Zn were 214, 274, 8.2, 3.1, 4.6, 0.65
and 4.25 mg/100 g, respectively. Protein content was not found
to be associated with phytate or phenol content.

Wheat is an important source of energy and protein in the
diets of populations in developing countries'. Being a staple
cereal, it contributes more than two third of iron and almost
one third of calcium required by adult humans in low socio-
economic groups of population in the Northern India. Wheat
contains about 8 to 12 per cent protein but is deficient in the
essential amino acid,.lysine.. Minerals from wheat are less
bioavailable and phytic acid and polyphenols are thought to
be responsible for reduced mineral availability2. Therefore,
present investigation was undertaken to evaluate nineteen
wheat varieties for their protein, lysine, mineral, phytate and
polyphenal contents.

Eighteen wheat strains viz ‘WL-410°, ‘WL-711", ‘WL-1562’,
‘WL-2265", ‘PBW-12' ‘PBW-59’ ‘PBW-65, ‘PBW-120,
‘PBW-138", ‘PBW-154", *HD-2009’, ‘HD-2285", ‘HD-2329’,
‘HD-2428", ‘SKAML-1’, ‘SKAML-3, ‘SKA™ and ‘KAW’
grown under similar agroclimatic conditions were procured
from Regional Research Station, Faridkot of Punjab Agri-
cultural University, Ludhiana. Commonly consumed wheat
was also procured from local market for comparison. Wheat
samples were finely ground in an electric stone mill to obtain
whole meal and stored in air tight containers for chemical
analysis.

Crude protein (Nx5.7) was determined using macro- kjeldahl
method3, available lysine by the FDNB modified method4,
calcium and phosphorus using titrimetric and molybdate
methods, respectively, as described by AOAC3. Phytate
phosphorus was determined using the method of McCance
and Widdowson as modified by Snookb. lonisable iron was
analysed using the method of Narasinga Rao and Prabhavathi6.
The trace elements, iron, zinc, copper and manganese, were

*To whom all correspondence should be addressed.
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estimated using Atomic Absorption Spectrophotometer after
triple acid digestion. Total phenols were determined using
AOAC method3. All analyses were carried out in triplicate.

Crude protein and available lysine contents of various wheat
varieties are presented in Table 1 The crude protein (Nx5.7)
ranged from 9.3 to 14.6 per cent. Khan and Eggum7
reported protein content in 1L Pakistani wheat varieties which
ranged between 123 and 167 per cent while Popli and
Dhindsa8 reported protein content of 8.9-12.1 per cent in
seven improved wheat varieties of Haryana and Punjab States
of India. Available lysine for various wheat varieties ranged
between 2.04 and 2.78 g/16 gN with a mean of 2.4310.25
g/16 gN and the findings are in accordance with earlier
reports79'0) The varietal differences for crude protein and
available lysine were significant (P<0.01). A very weak
negative correlation was observed between protein content
and available lysine (r = —0.34, P£0.05).

Mineral, phytate and phenol contents of various wheat
varieties are presented in Table 2. Calcium content ranged
between 29 and 54 mg with an average of 39.3 + 6.4 mg/100
g and varietal differences were significant (P<[0.01). The
results are similar to those of Davis et al." and Duhan

et al.2who reported an average of 40 m%and a range of
48-64 mg/100 g, respectively. Total phosphorus content of

Table L Crude protein and available lysine content

OF WHEAT VARIETIES
Variety/Strain Protein Available
N x 5.7) IYsme
% (/16 gN)
Local 108 240
WL-410 122 212
WL-711 01 2.20
WL-1562 103 2.32
WL-2265 133 218
PBW-12 109 2.20
PBW-59 21 2.04
PBW-65 140 218
PBW-120 21 2.04
PBW-138 93 2.60
PBW-154 106 2.60
HD-2009 10 2.10
HD-2285 19 211
HD-2329 146 2.60
HD-2428 105 275
SKAML-| 11 258
SKAML-3 95 21
SKA 125 2.60
KAW 109 218
Mean + SD nr+ 14 243 + 0.5
Variance F-ratio 3L5* 58*

Significant at 1% level.
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Table 2.
Variety/Strain P

Ca Total Phytin Phenols
Local 3 430 1% 230
WL-410 36 420 206 225
WL-7LL 3 410 1% 21
WL-1562 3 430 24 300
WL-2265 ) 430 158 21
PBW-12 43 440 1% 350
PBW-59 A 310 148 07
PBW-65 A 450 262 300
PBW-120 46 480 198 281
PBW-133 2 430 24 257
PBW-154 4 470 298 285
HD-2009 37 420 18 231
HD-2285 29 490 234 300
HD-2329 5 460 28 215
HD-2428 50 450 28 207
SKAMLH Y 420 206 225
SKAML-3 3% 30 18 331
SKA 36 460 228 21
KAW 4 380 18 215
Mean + SO~ 39+64 430+40 24+ 04+3
Variance F-ratio ~ 7.25%* 340* 169 58.2%*

Significant at 5% level; +’ Significant at 1% level.

wheat varieties ranged between 310 and 490 mg with an
average of 430 + 40 mg/100 g and was comparable to earlier
reports”?. Phytin phosphorus ranged from 148 to 298
mg/100 g. This constituted 40-63 per cent of total phospharus.
Varietal differences for phytin phosphorus were significant
(P<0.01). Total phenols ranged from 225 to 337 mg with an
average of 274 + 37 mg/100 g and varietal differences were
significant (P<0.01). A similar value 0f0.24 per cent phenols
in wheat was reported by Gopal et al. 3

The mean values for iron, manganese, copper and zinc were
8.16% 1.04, 4.60+0.31, 0.6520.19 and 4.25 +0.31 mg/100 g,
respectively (Table 2). These values were in accordance with
the reports of Davis et al." and Duhan et al.2 Varietal
differences for all trace elements were significant (P<0.01).
lonizable iron which is considered to be an indicator of
available iron ranged from 2.1 to 4.6 mg with a mean of
3.1 £0.8 mg/100 g and constituted 28.4-54.8 per cent of total
iron.

Protein content was not found to be significantly related
to phenols or phytates. No association was observed among
phytin phosphorus and phenols. Therefore, single gene could
not be exploited to reduce their contents in wheat. Total
phenols were not found to be associated with total ionizable
iron or ionizable iron as per cent of total iron. However, a
very weak negative correlation was observed between phytin
phosphorus and ionizable iron as per cent of total iron
(r=-0.31, P:£0.05).

The authors are grateful to Indian Council of Agricultural
Research for providing financial assistance under “All India
Coordinated Research Project in Home Science” to carry out

13

Calcium, phosphorus, trace elements and phenol content of various wheat varieties, (Mg/ioo G)

[ron

Total lonizable Mn Cu o
81 ki1 46 06 43
74 33 4.6 1 42
84 4.6 49 05 41
88 46 42 1 43
01 31 46 05 36
74 37 43 06 44
8.2 29 49 06 39
77 2.8 4.6 05 44
50 2.3 45 06 39
9.2 36 42 06 22
91 29 44 07 45
83 27 51 07 41
85 27 41 0.3 35
74 25 47 07 41
70 21 45 06 4.6
9.2 37 49 05 39
88 42 45 07 44
81 25 48 06 46
88 25 33 05 47
816+ 104 31+083 46+03 065+019 425+ 03

05.4%* 508+ 6.31% 30.00%* 1000

the research. Thanks are also due to Dr R.K. Batta, Assistant
Breeder, for providing the wheat varieties.
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The cooking mechanism of dhals of pigeon pea and chick pea
was investigated in terms of rate equations using cooking core
model. The rate equations involve two parameters : the reaction
rate parameter of the dhal component with water and diffusion
rate parameter of water. The results showed that the cooking rate
was mainly limited by reaction rate of the dhal components with
water at 98°C. The radius of uncooked core decreased as the time
of cooking increased..

Determination of cookrnq rate etiuatron and calculation of
rate parameters e, reaction raie and diffusion rate IS
essential fo the design of large scale cookrn apparatus

The cooking rate equiation could be_developed by stud %
the cooking” mechanisms of grain. Theoretical art of t
cooking méchanism can be explained on the basis of model
situations. The method for establishment of a model is based
ona systemetrc analxsrs of the entrre cookrng process, where
one may distinguish two Kings of ec ar]rsms transp%rt
mechanism and” mechanism for quality altercations’, T
optimal process conditions of cookrnﬁ cQuld be derived from
the analysis of these mechanisms. The literature on cooking
mechanisms of dhaI are fragmentary, In the present investiga-
tion, attem ts have een made, therefore t0 Study the cooking
rate of d as of p tgeon pea and chick pea byconstructrng
C00K rng rate equation hased on cooking core model3 as
given below.

~dre M (r2r2) (Ce—C,)
de I(rard K + (r—g/(rdr) Km

Where, —drdd0 , the, reduction rate of uncooked core
radius, Ce, the equilibrium or saturation morsture content

C0, the initial moisture content, 1, the Tadius of uncooked
core, Kmthe diffusion rate. parameter and_ Kr the reaction
rafe parameter, Since.this differential equation could not e
solved analytically it was rnterqrated numerrcay using
Runge-Kutta-Gill ‘method4. Dhal” samples of pigéon ped
(variety ‘Gwalior-3") and chick Pea varrety‘J 5) were
obtainéd from the department of Post-Harvest Process and
Food Engineering, JNKVV, Jabalpur. The initial maisture
contents of pigeort pea dhal and chyck pea chal were 975 and
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9.25 per cent (d.b.), respectively, and these Wwere rarsed 0
250 ‘and 42.0 per cent, ( db}res pectively dysoa ing. The
saturation moisture con ents of pi on pea and chick pea dhal
Wwere determined asperteme ods of Kulkami and Bal
and found to be 250 and 175 per cent (d.b.) respectively, Five
gram chal each of pigeon pea and chick pea was’ taken
Separately ina 100 ml™oeaker and 50 ml of distilled water
was added to each of the heakers. The beakers were immersed
in a thermostatically controlled water bath maintained at
98°C. After the predetermined cooking time (15, 30, 45, 60
and 120 min) the dhal sample was remved from the beaker
and the changes in volume and weight were noted. The
average radius_of the ahal wes calculated from the volume
swelling data. The hardness of cooked dhal was determined
as perthe method of Bera et al.", using INSTRON-1104
&Ha}}) unrve)r(sarlegestrng rr%a%hrnee Teheohacrg(r)rielsrs of the %orgged
grarnimag g orce eg rarn%ras taken as('t e%asr ‘gr
alcltr ating the time réquired for getting optimum IeveIs of
cooking.

The cooking mechanism in the present investigation wes
studied in terms of two parameters i.e. reaction rate Krand
diffusion rate (Egn. 1). The Krand Kmvalues of prgeon pea
dhal and chick pea ohal were calculated after substititing the
values of saturated maisture content (M9 for equilibfium
moisture content (Cc) in the equation (1), It is seen that as
the time of cookrn Increased the diffusion rate decreased

ables 1and 2). The diffusion rate values (Kn) at 15 and

0 min of cooking of pigeon pea dhal were —358x IO::4
—3.92x10 4nr/min_and Chick pea dhal were —4.49X10"4
—6.44x10 4 cmVimin, respectively. It may be interpreted
that the rnfluence of drffusron [esistance iricreases wrth the
rncrease in r%;rowt of cooked layer or growth of eIatrnrzrid
layer, durr cooking of chal samples, Suzuki et al.3
reporte srmr ar observatron in cooking of rice. In general,
the reaction rate parameter (Kr) increased with the increase
In cooking time, The Krvalues at 1o and 60 min of cookrnrh;
of pigeon™pea dhal were —4.13xKT3 —0.28X10“3cm/mi
and Chick pea dhaI were —6.79 x 10'3and —0.08XI0"3
c/min, respectively. In eneral cookrn%rate of pigeon gea
dhal and chick pea dhal is limited reaction rate and
diffusion rate. However, the relations rp<betweent e cooking
timé and ratio of the parameters (K /K ) indicated that the
reaction rate (Kr) influenced the cookrng rate with greater
Intensity than the diffusion rate (Kn) 1.e., ratio of parameters
decreased with the time of cooking (Tables 1and 2

The reduction rate of the uncooked care (—drddog
increased with increase in the time of cooking; the radiu
of uncooked core (rQ decreased with the increaSe in cooking

*Present address: Department of Post-harvest Process and Food Engineering, J.N. Agricultural University, Jabalpur - 482004
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Table 1. Effect of cooking time on rate rarameters, reduction rate of uncooked core and degree of

COOK

NG OF PIGEON PEA AT 98°C

_ Rate parameters Degree of
Cooking —r /dl KIK cooking
time Km K. (kg forcely
(min) (cm /min) (cm/min) grain)
b -3.58 x KfJ 413 x 10°3 7818 11530 11
Rl 375 x 104 -4.72 x 10"3 1873 12.580 08
45 -3.40 x 104 -3.62 x 10:3 78.89 10.640 0.6
60 -3.92 x 1014 0.283 x 103 84.40 0.714 05
Table 2. Effect of cooking time on rate parameters, reduction rate of uncooked core and degree of
COOQ)ING OF CHICK PEA AT 98°C
_ Rate parameters Degree of
Cooking —dr/dl KIKm cooking
time Km K (kg forcelg
(min) (cm /min) (cm/min) grain)
b -4.59 x 104 -6.79 x 103 7146 14790 120
Rl -5.79 x 104 177 x 1003 87.12 13419 100
45 -6.07 x 104 -0.09 x KT3 9051 0.148 0.5
60 -6.44 x 104 -0.08 x 10 91.55 0.124 0.55
time.. The rate of reduction of uncooked core at 60 min of ~ References

cookmg was 84.4 and 9185 per cent, respectively for pigean
pea andl chick pea, It appears, therefore a little increase in
cooking time would have completely converted the uncooked
core to cqoked grain. Hardness data of dhal after cooklnq
at 98°C for varjous. levels of cooking time, revealed thd
pigeon_pea and chick pea dhal todk 60 and 675 min
resPectJver to attain optimum level of cooking.

It Is Interesting to note that cooking times calCulated from
the cooking core'model and that fromharcness data of pl%eon
pea_dhal and chick pea dhal were almost same ‘thys
conflrmmg_ the suitability of cogking core model in
understanding the cooking mechanisms and prediction of

cooking time” of any food grain.

1 Bera M B Sahu K L. Mukherhee S, Bargale M and Sharma Y K,
Temperature dependence of the sqaklnt};] and cookln% rate of Faba
bean (Viviafaba L.) dal, J Fd Sci Technol, 1990, 27, 5

2. Paulus K O. Cooking kinetics model and knowledge In Engmeermg
and Food Vcl. I Engineering Service in Food Industries. Mckenna
M (Ed). Elsevier, London, 1984, p.99. _ _

3. Suzuki K, Aki M, Kubota K and Kasaka H, Studies on the cooking
rate equations of rice, J Fd Sci, 1977, 42, 1545, _

4. Saxena H C. Finite Differences and Numerical Analysis with Appendices
on Difference Equations. Chand S and Company Ltd. Ram Nagar,
N. Delhi, India, 1984, 9th Edn., 0.325. _

5 Kulkami S D and Bal S, Saturation moisture content of paddy grain
and its dependence on initial moisture content and temperature of
soaking, J Agric. Engng. 1986. 23, 99.
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Dhal (dehusked split grains) recovery from redgram (Cajanus
cajan) grains treated with protectants like dried neem leaves, cow
dung ash (1.0%) and mustard oil (0.5%) and stored for four
months in tin containers and clay pots was studied. The per cent
dhal recovery improved in samples treated with dried neem leaves
and mustard oil and stored for four months in tin containers.
Highest recovery was (80.8%) in mustard oil treated sample and
the lowest (68.6%) was in cow dung ash treated sample. Mustard
oil and dried neem leaves treated samples were not infested
whereas cow dung ash treated samples showed 61.5% damage
due to insect infestation. There was a negative correlation at 5%
level of significance.

Redgram ECalanus cajang accounts for 12-15 per cent of
the world’s total pulse productionl It'is consumed, mostly
as dehusked split grains Fdhal). Dehusking and spl|tt|_n([1 of
grains aPpear to e Influenced by factors like moisture
content, temperature, relative humjdity, seed size and extent
of Infestation during storage. Husk iS attached to the coty-
lecons by a layer of qum and I|%n|n . The adherence of husk
0 the ¢otyledons dépends on the tackiness of these gums
which In furn depends not onIY on the amount but also on
the chemical nature and extent of hydration.

Low recovery of dhal after prolonged storage is due to the
damage caused by insects35. However, little Information is
availdble on the effect of protectants, storage conditions
including type of containers and periods of storage. Therefore,
Present Investigation was undertaken and the influence of
zﬁ;tor_s like moisture content, seed size and infestation
aftecting recovery of dnal were studied.

_Inthé ﬁresent Study, a survey conaucted with 150 farmers
in Marathwada region of Maharashtra State (India) reveals
that some indigendus Brotectants like dried neem leaves, cow
dung ash and"vegetable oils are in common use but their
effeCtiveness was, not ascertained. *Commonly. used storage

cg@m ners by rural people are metal or tin containers, and clay

Redgram variety ‘IPCL-87” wes chosen for the present
stuay. Dried neem’leaves, cow dung ash and mustard oil were
selected for the treatment of redgfam as protectants during
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storage of redqram. Tin containers and clay_ pots were used
EN sttohrage corftainers. The storage was continued upto four
months.

Freshly harvested redgram was procured from the Depar-
ment of A?ronomy._ College of Agriculture, Marathwada
Agricultural University. Parohani inone lot. After cleaning,
the lof wes divided into four equal ﬁornons. From one portion
of redqram, a sample of 8 kg, without the aPphcatlon ofany

rotectant was stored as a conirol in each storage container,
The same amount of redgram from other portions was stored
In each storage container”after treating them with protectants
like dried_neem leaves, cow dung ash and mustard oil,

Determination of dhal yield: About 100 g seed sample
(Six replicates) of each treatment including Untreated wes
spaked in distilled water overnight and dried in the sun for
eight hours by spreadlng them orl a clean cloth. After drying,
the graing Were dehulled into dhal by using a traditional Stofe
grinder. The husk was separated by winnowing and weight
0f dhal recovered wes determined. The valués have béen
ex?ressed as percentage of dnal yield. _

he effect of storage E)erlods, storage containers and
protectants on the dhal"yield of redgram Wes determined by
analysis of variance of three way classification. Correlation
analysis wes carried out 1o find out the relationship between
Infestation and dhal yieldo. .
.Dhal yield from redgram stored for varying, periods in
different containers with and without Brotectants IS presented
In Table 1 Dhal yield from redgram before storage was 77.8
Egrrn c?gst which vias significantly’ higher than thatof infested

TRe control samples of clay pot and tin container, 2 months
after the storage, did not show any change In the per cent
dhal yield. Dhal yield from treated samples in clay pot at
2 months of storage decreased consicerably and it varied from
730 to 74.4 per Cent. The variation in case of treated samples
In tin container was 72.2 1o /.5 per cent after 2 months of
stora%e. The lowest and highest per cent of dhal yield were
?gaécte_delm cow dung and mustard oil treated samples,

IVely.
conquerabIe decrease in dhal yield was noticed in cow
dung ash treated samples with inceased period of storage.
Theper cent of dhal yield was the lowest (63.6 per cent)'in
tin container.

The effect of period of storage, protectants, and storage
containers on the per. cent of dnal recovery wes not significart.
Blit, a hlgrr]ﬂY s_qmﬁcant ne?at_we correlation wes Observed
between dhal yiéld and infestation Er = —0,605) at 5 per cent
level of significance. Present results incicate that neither the
storage containers nor the protectants exert a significant effect

Present address:  Department of Foods and Nutrition, Rajendra Agricultural University, Pusa, Samastipur - 848 125, India.
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Table 1L Dhal yield from treated and untreated reds%ram stored for varying periods in different

STORAGE CONTAINERS WITH CORRE

ONDING INFESTATION (1)

Clay pot Tin
Protectans 2 months 4 months 2 months 4 months
Dhal Infesta- Dhal Infesta- Dhal Infesta- Dhal Infesta-
recovery tion recovery tion recovery tion recovery tion
(%) (%) (%) (%) (%) (%) (%) (%)
Control .7 - 799 — 780 80 736 123
Neem leaves 744 _ 789 — 755 _ 801 .
Cow dung ash 130 192 125 615 722 175 68.6 420
Mustard ol _ 131 80.2 — 152 - 808 -
Each value is the mean of six observations.
Main Effects DR I
(i) Storage time
2 months 749 56
4 months 769 145
SE 3.86 0.38
CD NS 104
(ii) Storage containers
Clay pot 6.3 01
Tin 75 100
SE 3.86 0.38
CD NS NS
(ili)  Protectants
Control 714 51
Neem leaves 7.3 -
Cow dung_ash 716 61
Mustard ol 714 —
SE 545 0.53
CD NS 14

NS: Not Significant

on dhal Sy|eld for four months but increase in infestation
decreases the recovery of dhal from grains.

Authors thank Dr. SN, Puri, Mrs, D Murali and Mr. PR,
Waghmare for their useful suggestions.
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It is observed on fresh weight basis that the ripe fruits of
F. montana has 1.08 ¢ % proteins, 17.21 g % carbohydrates, 1.59
g % fats, 232 mg % calcium, 106 mg % phosphorus and 38 mg
% tannic acid. Corresponding values for F. latifolia were 2.13
g %, 22.86 9 %, 2.98 g %, 144 mg %, 197 mg % and 3L mg %
respectively. Unripe fruits showed marked differences in the
contents of calcium and phosphorus. Presence of iron in very low
quantities and vitamin C in traces in all the stages of estimations
are noteworthy.

Area of Western Maharashtra (15°36-20°52' N and 72°54"
75°50" E) is mogtly a hilly desolate terrain. Tribal inhabitants
in this area still” live in remote_places and dePend_on
S\Jrroundm? forests for SU@P'Y;O]C food. Several wild edible
plants cater” to their hunger. Gopalan et al.' have reported
nutrient contents in common edible plants. It is observed that
many wild plants hold promise for being multiplied on larger
scalé for edible purpose. However, a few reports on their
nutritional evaluation are available. The genus Flacourtia
Commers ex L'Herit is one of such examples. _

The genus Flacourtia Commers ex. L' Herit, belonging to
the family Flacourtiaceae, has 15 species distriuted throug%h-
out the viorld. The o? i Ma|fl sia, Singapore, Sumg r%
and Penang regions of Far East. In India, eE/) are reporte
from Assam, Orissa, Eastern Ghats, Mount Abu, Nilgiris
Bifar, Deccan and Konkan2 Hooker3and Singh and Arorad
Avrea of Western Maharashtra harbours 6 species of the genus
Flacourtia, Of these, an a%arently endemic plant F. montana
Grah. has been found in Western Manarashtra58. The other
species, F. latifolia Cooke IS of common occurrence. Both
F. montana and F. Jatifolia are middle-sized trees or small
thomy shrubs and found In deciduous, semi-evergreen and
d(rjy Parts,of Western Maharashtra. Both the speCies yield
edible fruits that are acidic in taste and agreeable in flavour.
Fruits ripen in March, N _ _

Gopalan et a, Lhave reported nutritional analysis of frujts
of other species like F. indica Merr. and F. cataphiracta RoXD.,
while the analyses of F. occidentalis Blatter and . inermis
Roxb. are found in the Wealth of India2 Dinda et al.9 have
reported on the chemical com?osmon of F janggmas
Ragusch. However, fruits of the Species F. montana Grah.
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and F. latifoia Cooke have not yet been studied for their
nutrient contents and hence present work was carried out.
Ripe and unripe fruits of £ montana Grah. were collected
from the village Sakedi in Maharashtra State in February.
Ripe and unripe fruits of . Jatifolia Cooke were collectéd
near Pune in March. Whole fruits at both staﬁes of ripening
have been used for proximate analysis. The seeds were
washed, air-cried, homogenised. Moisture, fat, nitrogen and
ash contents were determined?) Carbohydrate contént was
calculated by difference. Energy was calculated by using
Atwaters factors. Phosphorus was estimated by using meta-
vanadate reagent”. Contents of calcium and iron were
estimated using Atomic  Absorption  Spectrophotometer
(Perkin-Elmar, US. A.). Tannic acid content was determined
by Folin Dennis reagent® Vitamin C contents were worked
oubbg/ ro\l}/e.method s ger NIN V\ﬂanual g
bservations on proximate chemical composition_of
F montana AN F. latifolja are presented inthe Table L They
Indicate averages of duplicate estimations run in two inde-
pendent sets In"two stages of ripening. Ripe fruits of . latifolia
are ohserved to havehigher valugs of protein, fat, carbo-
hydrates, phosphorus per cent and energy than F. montana.

However, the Ca and tannic acid contents as mg/100 g dry
matter InF. latifolia are found to be lower than F. montana.
Nutrient composition of other species of Flacourtia, Species
has also been reported. The proximate comﬁosmon and
energy value of . montana are comparable With F cataphr-
acta, While that of F. latifolia IS comparable with . indica.
These results indicate good nutritional potential in F. montana
and F. latifolia, fruits."When the fruits are compared at two
stages of rlpenm? It 15 observed that unripe fruits have lower
molsture content. but higher pe[centaé]e of fats, . proeins,
carbohydrates, minerals and tannic acid than the ripe fruts,
Biochemical changes during 4 stages of ripening ofjackfruit

Table 1. Chemical composition (%) in fruits of

FLACOURTIA SPECIES AT TWOQ STAGES OF RIPENING
(FRESH WEIGHT BASIS)

S Flacourtia latifolia ~ Flacourtia montana

pecies Ripe Unripe Ripe Unripe
Moisture g 71.20 68.80 19.10 68.10
Protein g 213 268 108 174
Fat g 2.98 39 159 2.36
Energﬁ Real 2100 14500 80.00 13700
Carbohydrates 22.86 2491 ua 2115
Ash 0.83 093 042 0.65
Calcium mg 14400 25400 23200  324.00
Iron mg 0.22 0.27 031 0.24
Phosphorus mg 1970 38.90 106 1790
Tannic acid mg 3100 34.00 38.00 70.00
Vitamin C mg Traces Traces Traces Traces
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and mangol™ have been studied by Selvaraj and Pal when
similar findings regardmg dry magter per cent, starch, su%ars,
and tannins are ofiservedl. They have also reported changes
I chemical composition of “papaya during, growth and
developmentBwhen they observed reduction”in'dry matter,
crude protein, P, K, Ca, Fe, vit, A, vit. C, and starch from
15ays to 13) days after anthesis.. Although the frits have
been collected directly from the wild tregs, the results abqut
changes in proximate pnnmples during ripening concur with
these fmd_mg_s. Further about the observed changes in tannins
similar findings have heen reported by Sohan Singh and
DhillonZ on pears and Gan%war and Tripathit on peach.

The authors are grateful to the Director, MA.C.S. Research
Institute, Pune, for the encouragement and to Dr. K.M.
Pakanikar for help in the atomic absorption spectro-
photometry.,
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Freeze-dried and foam-mat-dried hens’ egg powders were
prepared from egg melage of uniform composition and
commercial spray dried egy powders were packed in cans and in
flexible pouches under air and without air. Drying conditions and
packaging materials did not significantly influence the non-
enzymatic browning of phospholipid fraction of egg powders
during storage (control and at 19-27°C) whereas high
temperatures (55°C, 42CC and 37°C) had significant effect on
non-enzymatic browning reaction in all three types of egg powders
packed in cans and in flexible pouches.

Lipid brownrngﬁrn whole egg powder during storage s
accompanred by flavour, discolouration, loss of solubility
and nutritive value. The non enzymatic browning o certarn
extent can be retarded by by esugarrng egg meIange efore
dryi de The Interaction etween proteins and lipids in e%g
Br cloes not appear to be a serious problem since t
resrdua moisture in the product is very low. Stewert el al.
and Oleott and Herbert2 have observed that foss of colour
and solybility in untreated albumen were appreciably. high
within few ieeks at 30-40°C due to glucose-protein”inter-
action resuItrn%rn abrown product The reactign of phospho-
lipig rPI (s and aldghycles meg ooearsto ayan Im ortant roIe
drscolouratron Changgs In the colou oflro fraction of
dehydrated egﬂ powder (uring storage are due to the destruc-
tiori of naturally occurrrngI carotenoid pigments, production
of yellow to brgwn matenals from Unsaturated fatty acids and
by the interaction of amine and aldehyde groups of lipids4
S0 far no systematic styay has been done on chan Bs in
phosgholrprd rowning of eg% powders packed in different
Pack Ing materials. Therefore, the resent study wasunder
aken to examine the effect of pac Ing materras on the
phospholipid browning in different typés of egy powders
stored at drfferent tem eratures
espr Eo“e eqg powt erwasprocured from M/s Foods
and Inns, fie other fwo types ed%; powders were
prepared as foIIovvs the egos of Whr e Leghorn’ birds were
procured and pretreated as ger the method ?f Rao etaloThe
ggzme ange was desugared from an Initial level of 400 m
rI; per cent as; per the method described earlrer
Accelera d freeze d |n was carried out usin a/_or lot plant
scale (Socaltra make, manufactured by Socite Alsaciennc
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Ftudes et de Travalk, France ) 0n operatrn% with radiant
heating. The melange was frozen In traIys sli ed Into ‘preces
ofunr arm size ﬁapprox 25 X25 X 125¢m ? eg rozen
to -20°C and then freeze-dried for § hr keep ng the surface
temperature at 50°C. For foam-mat-Crying, the melange wes
whi pRed for 5 min, using a Iaboratory stifter with whipping
attachment, the foam Wes spread”on a perforated” tray
measUring 122x46x2.5 cm dried at 50-60°C for 30 min in
a cross-flow drier by maintaining the velocity of hot air at
500-600 linear feet/min. The fiished product was further
dried to a moisture content of below 3 per cent using a
desiccant (calcium oxide) or by vacuum drying at 50°

All the three tyoes of £qg powders were paﬁked in bdtter
size.cans (401x300) and in'paper-aluminium fo dpolyethyene
!jamrnate ouctrp]esl( Fg (\)rvr hand l\rlvgtg)oEut grr anThaIso |rlr< high

ensity polyethylene 300 gauige a0s. The packages
o S A T e ) S e
tem{)erature ) and 4°C (control) for drﬁerent perrods and
ana Kzed periodically.

Tne moisture content was determined as per AOAC.
method7. The photholr Id content was determined as per
the rBethod d %crr ed Rogser et al* 'te change in
absorbance of phospholipid in duplicate samples at 500 nm
Was taken as a measure of browning.

The moisture content in spray-0ried: freeze-Cried and foam
mat-dried whole egg powders were 215, 186 and 217
per_cent respectively.

Table lrepresents the changes in absorbance of phospho-
lipid fraction of e?% 5oo ers packed in different packagrng
materrals stored al'55°C and at 42°C for a period of 90 0a
and for 365 davs. The initial absorbance values of the
?hospholrprd fraction of spray-dried, foam-mat-dried and

reeze-dried eqq Powders were 0125, 0.115 and 0.110 respec-
tively. A tempafature of 5°C was chosen as this temperature
I5 observed in Defence stores in some parts of the country.
At 55°C storage, the ahsorbance increased in all samples &
the storage period increased (Table 1). Increases inabsorbance
values In samBIes packed” under”air in both packaging
materials may be due to moreased lipid oxrdatron Srmrlar
observations Were also made by Lewis et a |9as oxygen had
some effect on browning in relatively diluted acrdrfre sugars

E packed samples showed  intense brownrng Due 10
Qro 8n\%ed siora g, the changes in absorbances observed at

ere la
Tahle 2 mdrcates the absorbance chanages of A)hos holipid
fraction of eg% powders packed In different ckagq]rng
0f phospholipid wes more at
Cand'in controI samples.

materials. The browning of
when compared at 19

The author thanks Dr._(Mrs.) R. Sankaran, Director, of
the Laborat? ry and Dr, TR, a}ma former Director for
therr valuable”help while doing this work.
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Table 1 Absorbance of phospholipid fraction of egg powders packed in different packaging materials

Cans PFP laminate
Egg powder Storage . _ HDPE
period N, Air N, Air
(days) pack pack pack pack
55°C storage temperature
Spray-ried 30 0.180 0.185 0.180 0.185 0.185
60 0.190 0.195 0.190 0.195 0.1%
_ 90 0.210 0.215 0.210 0.210 0.210
Foam-mat-dried 30 0.170 0.175 0.165 0.170 0175
60 0180 0.190 018 0.190 0.190
_ 90 0.200 0.210 0.1% 0.210 0.200
Freeze-dried Rl 0175 0175 0.165 0.180 0.170
60 0.185 0.190 0.180 0.190 0.190
90 0.200 0.210 0.210 0.210 0.210
42°C storage temperature
Spray-dried 180 0.240 0.235 0.240 0.235 0.240
_ 365 0.400 0410 0410 0410 0.400
Foam-mat-dried 180 0.230 0.225 0.220 0.230 0.225
. 365 0.400 0410 0.39 0410 0.400
Freeze-dried 180 0.235 0.230 0.240 0.240 0.235
365 0.400 0410 0.400 0.400 0410

The initial values were: spray-dried 0.125, foam-mat-dried 0115 and freeze-dried 0.110.

Table 2. Absorbance of phospholipid fraction of egg powders packed in different packaging materials
Cans PFP laminate

Ego powder Storage _ . HDPE
period N, Air N, Air
(days) pack pack pack pack
37°C storage temperature
Spray-ried 180 0.225 0.210 0.220 0.215 0.220
365 0.350 0.370 0.360 0.375 0.375
Foam-mat-dried 180 0.215 0.210 0.200 0.210 0.25
365 0.350 0.370 0.365 0.365 0.360
Freeze-dried 18 0.215 0.220 0.215 0.220 0.215
365 0.360 0.365 0.360 0.370 0.370
19-27°C storage temperature
Spray-dried 180 0.150 0.155 0.160 0.150 0.15
365 0.275 0.300 0.290 0.285 0.290
Foam-mat-dried 180 0.160 0.165 0.150 0.155 0.1%
365 0.280 0.290 0.295 0.300 0.290
Freeze-dried 180 0.15 0.160 0.15 0.15 0.150
365 0.285 0.285 0.290 0.285 0.270
4°C storage temperature
Spray-dried 180 0.140 0.140 0.13% 0135 0.140
Y 365 0.210 0.200 0.200 0.200 0.200
Foam-mat-dried 180 0.135 0.13% 0.13% 013% 0.130
I T T N B
Freeze-drietl ) ) ) ) )
365 0.19 0.200 0.180 0.190 0.190

The initial values were: spray-dried 0.125, foam-mat-dried 0.115 and freeze-dried 0.110
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Sharma, former Director for their valuable help while doing
this work.
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DETECTION OF MUTTON, BEEF AND BUFFALO
BEEF WITH ANTISERA TO SPECIES LIVER
BY DOUBLE GEL IMMUNO DIFFUSION, IMMUNO-
ELECTROPHORESIS AND COUNTER IMMUNO-
ELECTROPHORESIS
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Antisera were raised in rabbits against fresh (native) liver antigens
of sheep, cattle and buffalo. Experiments were conducted to
identify meats of sheep (mutton), cattle (beef), and buffalo
(buffalo beef) using double gel immuno-diffusion (DID), immuno-
electrophoresis (IE) and counter immuno-electrophoresis (CIE)
techniques. All the antisera raised showed cross reactions amongst
meats of sheep, goat, cattle and buffalo. However, the antisera
revealed the presence of one distinct, separate precipitation line
of each of sheep, cattle and buffalo species meats tested. When
tried to prove the separate line as species - specific antigenic
fraction, the sera could not be made species - specific.

Fradulent substitution of cheaper and inferior quality meats
for more expensive ones is @ world wide phenomenon,
Substitution of meats varies from country to country depend-
ing_upon the_cost of the product, demand, Consumer
preference, socio-religious habits and customs. Hence, species
- loentification of meats is of great importance and is a
challenging task in food hygiene and quality control
programmes. Several immung-chemical methods have been
ended with partial success for want of species - specific
antibody especially to detect phylogenetically related species.
Recent “studies by Reddy1on adrenal glands revealed the
usefulness of or(I;an antigens in deve_Ime? species - specific
antibodlies in detecting speues - 0rigin of fresh and cooke
meats, Hence, the presen stud¥ was Undertaken to determine
the efficacy and suitability of fresh liver extracts for raising
antibodlies In rabbits to differentiate mutton, beef and buffald
beef using DID, IE and CIE techniques.

Fresh [iver antigens of sheep, cattle and buffalo were
ErePared accordingto the progedure described by M|Igrom*.
leld samples of Tresh muscles from cattle (béef),
(buffalo beef), sheep (mutton) anc goat (chevon) were
collected and stored at —20°C until proCessed for the prepa-
ration of saline muscle extracts of test antigens. To prepare
field antigens, 20 g sample of skeletal muscle was blende
with 1001 of physiological saline (20 per cent meat exfract
in @ homogenizer for 5 min at room temperature and filtered
through, Whatman filter ga er No.4. Thiomersal was aaded
to thefiltrate (final concentration of 1in 10,000) and was

d native antigens. The results of RAC

uffalo |

0 OFRAS (o
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stored at —20°C till used. To prepare the cooked meat
antigens, 20 per cent fresh meat extract antigens were cooked
In pressure cooker for 20 min and centrifuged at 5000 r.p.m,
and the supernatant fluid was taken as 20 per cent cooked
meat saling extract, The protein concentration in liver and
muscle extract antigens was determined by the method of
Lowry et a | Bovine serum albumin gB A) was used as
standard. éonﬁarently health¥ rablits of 6 months age (body
wt 1.25-1.50 kg). were used Tor raising antibodies aS per the
procedure described by Reddyl Antisera were collected at
reqular weekly intervals and” stored at —20°C til] tested
against native” as well as cooked muscle extract (CME
butfalo muscle extract (BMEhshee;% muscle extract (SME)
and goat muscle extract (GME). The different immuno-
cheniical methods used were DID, IE and CIE as described
b¥ é)_uchterlon and Nilssonto identify the origin of meats
of different species, = ,
. The reaction of rabit anti she_ei)( RAS FN)) serum in DID
indicated the presence of one thick line of precipitation with
native sheep muscle extract (SME) that fused with a thin ling
of precipitation formed with native goat muscle extract
(GME), cattle muscle extract (CME) “and buffalo, muscle
extract _(BMEZ_ antigens revealing the presence of identical
antigenic fractions Confirming thig cross, reactivity amongst
those species meats, Howevey, with native liver extracts of
sheep, Cattle and huffalg revealed the presence of one separate
precipitation line specific to she_e%s ecies only and no sich
%mpnatlon_ line was observed with cattle and biffalo species.
en |E (Fig.|) was conducted, RAS (N} serum showed the
ﬁresence of One specific separate line of precipitation with
omologous (sheep) native muscle extract only and no suich
reaction” with cattle_and buffalo species miscle extracts.
Similar Jines of precipitation were also observed when CIE
was performed gdiving two lines offpreuplt_atlon with GME
CME and BME and'three lines o ﬁreupltat!on with SME
AC (N) serum in DID showed
the presence of two rec(|P|ta_t|on Ines with CME and one
of them was complet |%_I entical with BME indicating their
phylogenetic relations |P. The other line was complete_lx
identical with only one line of precipitation developed wit
SME, and GME natiye antigens. However, with fresh liver
extracts a cattle specific antigenic fraction wes observed. In
E and CIE ( |9.2g studies,” presence of SES&IGS - Specific
line of precipitation was observed against RAC (N) serum
with homologous, CME native extract antigens. RAB (N)
serum. in DID (Fig.3) showed the presence” of one species
pecific muﬁalo&zntl enic fraction as was observed in case
_ nd RAC (N) sera. In IE, it showed three precipi-
tation arcs with buffalo, two with cattle and one each with
sheep and goat native muscle extracts. In CIE also, it showed
the presence of one fast moving antigenic fraction inall the
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in IE. S : RAS (N) Serum

Fig.l. Reaction of RAS ’é)N) Serum with native muscle extract antigens
LGME 2 SMF. 3 CME 4: BME

©)

Fig.2. Reaction of RAC (N) serum with native muscle extract antigens
in

CIE,
¢ RAC (NZ) serum
LGME Z SME 3 CME 4 BME

four (BME, CME, SME and GME) types of muscle extracts
and fwo more with BME and one more with cattle,
All the sera RAS (IN), RAC (N) and RAB (N) raised in
rabbits against fresh
Cr0ss reaGtions amongst the native muscle extracts, of the four
species viz. sheep, doat, cattle and buffalo studied and. no
visible reaction with cooked muscle extracts of those species,
However, mutton, beefand buffalo beef could be differentiated
by ohserving the number of precipitation lines observed as
expressed by Bublozband Ramaaas and Misra6. In all the

IVer extracts revealed the presence of

(©
& \NO
@\@
O

Fig.3. ReaDc|t|i)on of RAB (N) serum with native muscle extract antigens
in

B : RAB (N) serum.
LGME 2 SME 3 CME 4: BME.

sera, a separate distinct specific precipitation line wes
observed in each of the homologous system and the same
could not be proved as. Species - specific due to normal
difficulties observed intrial and error method of adding cross
reacting he_terologous_antlgens o those sera. to remove the
cross reacting anfibodies, as the sera lost their titre to show
any visible reaction. All the sera could not be mace mono-
specific due to same reasons. Similar difficulties were also

exg_enenc_ed by Reddy and Karpas et a?. .
Ince, it waS observed that there were common antigenic
fractions amongst sheep, cattle and buffalo species, and as
the sera could ot he made mono-specific, Turther studies
could pe taken up to raise antibodies in phylogenetically
related species as recent, studies .on cross-Immunization
techniques to develop species - specific antisera were fruitful
as_reported by Reddy! Nath8and Bansal and Mandokhotd.
The authors are grateful to Dr. (Mrs) Usha V. Mandokhot
Associate, Professor, Haryana Agncultural Unjversity, Hisar

for her kind encouragerhent throughout the Investigation.
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ESSENTIAL AMINO ACIDS PROFILE IN EIGHT
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Proximate and amino acid composition of eight traditionally
cultivated varigties of pseudocereals and cereals viz. Aniaranthus
polvgamus, Fagopyrum esculentum, Eleusine coracana, Hordeum
vulgare, Panicum miliare, Paspalum scrobiculatum, Selaria
verticillata, and Triticum vulgare of trans-Himalayan region were
chemically evaluated. The proteins of all the cereals are well
balanced with respect to their essential amino acid contents. The
quantities are comparable to the known standard varieties of rice
and wheat. Pseudocereals (A. polygamus and F. esculentum)
possess better amino acids profile with high lysine contents of
4A and 4.7 g/100 g protein respectively.

Cereals constitute a major component of diets consumed

the tribals of trans-Himalayan reg|7on altitude, 2500-4500m
above sea level). They contribuyte™70-80 per cent of caloric
intake and a sl%mﬁcant |gro&or_tlon of several other nutrients
except vitamins A and . Agriculture was and continues to
be the main occupation of the local inhabitants. The farmers
mostly produce coarse grains which are being grown since
prefistoric time on dry”land in semi arid tran_s-HlmaIa¥an
regions. In addition t these grains, the inhabitants of this
regjion also consume the partsof many wild edible plants as
their foodl\ The prominent I:oseudocereals of the region are
Amaranthus polygamus and agolglyrum esculentum vinile the
cereals are Eledsine coracana, Hordeum vulgare, Panicum
miliare, P?s alum scrohiculatum, Setanﬁ verticillata ang
Triticum wulgare. The region remains cut off during, most prart
of the Xear que to hea\gf snowfall and severe winds, The
temperature during wintér usually falls upto —40°C. The air
s ct Idter, dry and purer though perceptibly lower in oxygen
contents. 5 _

To evaluate nutritional status_ of the tribals of trans-
Himalayan region 1.e. Ladakh in Jammu and Kashmir State,
the foIIowm% cereals and pseudocereals have been selected
ewd_ collected from the fields of different zones to evaluate
their nutritive value. The present communication deals with
the study of proximate chemical comPosmon and the essential
amino &cids profile in proteins of these grains: namely,
1) Amaranthus polygamus Linn., 2 Ffféopyrum esculentum
Moench., 3) Eleusine coracana (L) Gaertn, 4) Hordeum

vulgare L., 5) Paspalum scrobicu?atum L., 6) Panicum
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miliare Lamk., 7) Selaria verticillata Beauv. and 8) Triticum
wilgare VA, o
rains were collected and hotanically igentified, cleaned
and. Powdered in a hand grinder to”100-120 mesh size.
Moisture, total mineral mattér (ash), protein, fibre and starch
were determined by AOACAmethods. Phosphorus and iron
were determined [y following the procedure of Fiske and
Supba Rows and ‘Andrews and FeltO respectively while
calcium, potassium and sodium were estimated by flame
photometry. Three independent replicates were taken for
chemical analysis and mean values are reported.
Estimation of e%sennal amino acids was made in the
defatted powder. The samples were hydrolysed with 6N HCL
for 24 hr at 105°C in a sealed test tubé. For t%ptophan
determination, sample was hydrolysed with 6N NaOH. Two
dimensional chromatograms iwere developed with the solvent
system, n-butanol: acefic acid: water (upper layer, 4:1.5), and
pnenal’ (80 per cent, wiv) - ammonia. Identification and
estimation of individual aming acids were made according
t0_the procedure adopted by Rao and Subramanian’.
Table 1shows the proximte composition of the cereals and
seudocereals. A polygamus, F. esculentum, H. vulgare and
. vuI%are are the dominant crops of snow desert land of
Ladakh region. The proximate and amino acid comP05|t|on
ofthe pseLidlocereals are su%e;rlor to the cereals, A. polygamus
and F esculentum contain (138and 9.9 per cent) protein hich
are higher than cereals. The.mineral content'is also hqher.
Fat content is also comparatively higher. Starch constitutes
the main dietary component of the cereals and it varied from
450 1o 733 per cent. It can be mentioned here that for
maintenance o ener%}g balance at high altitudes, where o>%/gen
content is low; carbohydrate Is superior to fat'as a source of
energy1because oxyg%en requirement for fat combustion per
unit Of energg liberated is higher than for either protein or
carbohydrate8 . _
Essential amino acid profile of the grains is shown in Table
2. The protein content in the cereals varied from 54 to 138
per cent. Al the essential amino acids are present in balanced
quantity in each cereal. The aming acid profiles of these
Himalayan cereals are more or less similar to the well kngwn
standard cereals ljke rice and wheat90 Amino acid profiles
of the proteing of pseudocereals have high level of lysine.
Lysine 1s usually much lower in proteins’ of most of other
céreals and millets. In addition, leucine and isoleucine ranged
from 65 to 166and 3L to 7. Per cent _resRect_lvely. These
grams can serve as sole source of protein in the diet in general
nd particularly in the tribal foods of Laakh region”where
cultivation of pulses is less. It is reported that some varieties
of amaranth contain fat and protein upto 8 and 16 per cent
respectlveIY and the protein efficiency ratio of raw seeds (at
10per cent level) is comparable with that of casein™2 It
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Table 1. Proximate composition of some cereals of trans Himalayan region

Name of cereal Moisture ~ Ash Crude Fat

(%) (%)  protein (%)

(%)

Amaranthus polygamus 108 21 138 6.2
Fagopyrum esculentum 96 30 99 2.2
Eleusine coracana 01 2.2 81 10
Hordeum vulgare 1.2 31 13 14
Panicum miliare 105 56 14 32
Paspalum scrobiculatum 116 06 54 15
Setaria verticillata 9.2 29 68 40
Triticum vulgare 95 40 84 18

Values are means of three independent replicates.

Crude  Starch  Other Minerals (mg/100g)
fie (%)  carho-
(%) hydates Na K Ca P Fe

3l o573 66 20 289 48 583 10
27 or1 49 19 3B B M 3
1 %91 B3 24 408 97 26 16
3 62.2 144 B 50 B 230 4
4 450 B9 29 MW % W u
3 733 348 30 W m B
2 536 43 45 247 1@ 55 58
4 643 97 1 360 39 A 6

Table 2. Essential amino acid (g per iool_? protein) contents in proteins of some cereals of trans-
I

MALAYAN REGION
Name of cereal Protein ~ Cystine Histidine Leucine ~ Iso-  Lysine ~ Methi-  Phenyl-  Threo- Tr%pto- Valine
(%) leucine onine alanine  nine  phan

Amaranthus polygamus 138 21 2.6 6.7 3l 44 2.2 53 25 14 41
Fagopyrum esculentum 99 23 37 86 o4 47 12 57 30 12 6.1
Eleusine coracana 81 2.2 14 91 68 2.2 30 4.2 34 15 6.6
Hordeum vulgare 13 19 16 07 6.2 25 18 51 32 11 6.0
Panicum miliare 14 17 20 109 6.3 19 2.3 48 36 07 59
Paspalum scrobiculatum 54 2.3 18 19 ol 21 29 70 34 07 58
Setaria verticillata 68 20 2.2 166 75 26 29 A7 2.9 10 59
Triticum vulgare 84 2. 15 6.5 36 24 13 52 21 12 4.2
Values are means of three independent replicates.
may be suggested that the proteins of amaranth can go with 5 Fiske C Hand Subba Row Y, Colorimetric estimation of pfiosphorus,

othier foodS to Improve their nutritional quality.

Grateful thanks are due to Ministry of Environment and
Forests, Govt, of India for financial “assistance under “All
India Coordinated Research Project on Ethnobiology”.
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Four new organic compounds viz., 3-3y4 Dimethyl amino methyl)
-5- (14 methoxy phenyl) -1, 3, 4-oxadiazol-2 thione; 3- (3, 4-
Dichlorophenyl amino methyl) -5- (2-4-dichlorophenoxy methyl)
-1, 3, 4-oxadiazol-2-thione; Bis (5-p-methoxy phenyl-1,34-oxa-
diazolyl-2) disulphide; 5-p-methoxy phenyI-Z-mercaFto
1,3 4-thiadliazole were tested for fungitoxicity against Aspergillus
flavus LK., A. fumlgatus (Eidam) Wint., A. parasiticus Speare,
CIadosponum OXysporum Bark and Curt, Fusarium monilifnrme
Sheldon and Penicillium citrinum Thom at one per cent
concentration. Compound 3- 34 Dimethyl amino methyl -5-
4-methoxyphenyl)-l, 34-oxidiazole-2 thione was non-toxic to
moong plants (Phaseolus aureus Roxb.). It also checked the
appearance of fungi on the seeds in storage.

Storade conditions in most parts of India are very conducive
to fungdl growth which cause appreciable deterioration in the
nutritive Quality of store seeds. Both patht%enrc and sa(?
hytic fungi cause detenoratron In pulses. They also reguice
rl;ermrnatron potenta and secrete toxic metabolites, Such
055es In seed quality can cause great economic drsaster
Recently synthetic he eroc clicco
effectiv garnst fungi24 eprese
of four néw organic compounds, rmet}/ aming
methyl] -5- [1-4-methoxy phenyl] -I.3 4oxad|azol2 hione; &
(34- Dichlorophenylaming methyl] -5- (24D|chlorophenoxy
methyl I34oxadrazo|e2 hrone |s p-met ho
phenyl-1,3,4-oxad razoX ; disul g meto
phenyl-2-mercapto 1,34-thiadiazole nthemc lial gro
ofsrx fungr on Czapex Dox Agar medium, Itaso examrnes
the effect of these compounds on the viability and growth
of seeds, infested with fungi, stored as stdcks for crop
cultivation in the next year.

These compounds ere dissolved in acetone for analysis
by the poisoned food techniques. Bnefly, treatment sets iere
prepared by dissolving the, rrﬂo each compound in 05
ml of acetdne and mixing it with 9.5 ml autoclaved Czapex
Dox Agar medium. In controls, 0.5 ml of acetone was mixed
with 95 ml Czapex Dox Agar medium. The plates were
inoculated aseRtrcaII with the assay disc of 2 mm diameter
(taken out with the help of cork borer) of each test flingus
viz.. Aspergillus flavus Link, A fumigatus (Eidam) Wit.,

npounds have been roved
pagner reportst effect
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A. parasiticus Speare Cladosporium oxFysporum Bark and
Curt, Fusarium moniliforme Sheldon and enicillium crtnnum
Thom, The cultures were isolated from moong seeds
identified and further confirmed by the CAB MyCological
Institute, . Kew, Surrey, Plates weré incubated at 24+ °C.
thingrtoxrc%ty vvas estimated after 96 hr (Table 1) by the
wing form
ollowing formula: CT) ¢ 1D

Ber cent inhibition =

Where C = Diameter of fungus colony for control plates.
Diameter of f unﬁus colony for test plates aft er % I,
In vivo toxicity of all the conip oun S and therr fo )gotoxrc
nature were observed on moong sees Fort rs res sees
of moong (P. aureus) were purchased surface
sterilized Ty one per cent HgiCI solution andwas ed several
times in sterile gistilled water. Sterilized seeds were dried
In an quen gt 40Cf 12 hr. Fifty grams of seeds in each
of the following test sets were separately inoculated with one
week old culture of each test fungus. Other 50 ¢ lots were
inoculated, with a mixture of all six fungr One stich set was
dressed with one per cent (wiv) concentration of each of the
test compounds. One test sel was not, treated with any
compound. One set of sterilized seeds i.e, undressed and
uninoculaged seeds, served as control. For inoculum, 5 disc
(2 mm) of test fungr were used. All sets were stored for six
months at room temperature (18° to 35°C) and relative
humidiity of 65 to 90 per cent. After storage, appearance and
rowth “of test fungi were tested as “recommended
eergaurd and Saa
Phytotoxicity was determined after stonng moong seeds
for six montfis by monitoring the germination, Seedling
growth, general morphology and health of the plant. All the
experiments were repeatec twice and each test consisted of
three replicates.

Table L Per cent inhibition of fungi on czapex dox

AGAR BY 134. OXADIAZOL-2- THIONE DERIVATIVES
% inhibition by indicated compounds*

Fungi r Il Il \Y
1 A flavus 38 4 2 42
2. A fumigatus 98 48 100 100
3. A parasiticus 3 40 98 49
4. Cl. oxysporum 49 80 100 100
5 F monoliforme 45 83 47 49
6. P citrinum 40 80 100 4

Compounds L 3-[3.4 Dimethyl amino methyl] -5- Z[114 Methoxy phenyl]
oxadiazol-2 thione;
II; 3-(34- Drchlorophenyl amino metftyl) 5- (24-dichloro-
R enoxymet 1y; 1,34-oxadiazol 2-Ihione;
II1: Bis [5-p-methoxy phenyl t-oxadiazolyl 2]drsulphrde
IV: 5-p-methoxy phenyl -2 mercapto -1,34-thiadiazole.



FUNGITOXICITY OF OXIDIAZOL THIONE DERIVATIVES

Expenments were performed to determine the thermo-
sta ility of compounds. Different ?Iass vials contarnrnq
gounds Were subjected to differen temgerature tregtmen
r one_hour. This Was done at 157, 20° 5" and
40°C Fun |toxrcrt¥ of all the treated compounds wes tested
seprarate 1¥ against test fungi by poisoned food technique.
he eftect of storage on” fungitoxicity of the compounds
was determined by storing thent separately in glass vials for
305 days. The compound taken from these stacks at regular
1|Entedn/ta hot 30 days and fungitoxicity wes tested by poisoned
0nd te

Resufts ugTabIe Lreveql that substitution in oxadiazolg 2-
thigne alters the fungrtoxrc spectrum. Growth ofAsperPdIus
fumigatus and Gladosporium oxysporum was completely
inhibited by _compounds [1I and” [V while %rovvth of
Penicillium crtrrnum wes hundred per cent inhibited by
compound 11 only. The growth of Aspergillus flavus ws
found to_ be least affected by any compound.

Seeds inoculated and treated Wrth the four compounds and
stored for six months s howed the, appearance of only one
Species |e Asper | us arasrtrcus when. treated” with
compounds 1, and Penicillium citrinum appeared
on the seeds treated wrth the |atter com ound only (Table 2).

Results from ohytotoxrcrty tests (Table 2) showed that
compound | was least phytotoxic and most e ectrve because
It allowed seed ermmatronu to 72, 89, 83 and 92 er cent
when  inoculated with A. fmigatus, C oxgs(oo um
citrinum and mixture of fungi respectrvely, sterrlrzed
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uninoculated and undressed seeds Length of root and shoot
was also highest as well as healthy In‘appearance in these
[s)eeds By contrast, compounas 1, Iland Je phytotoxic
ecauise ‘seed germination was greatly affecte

The toxicity of all the compounds was observed to be
thermostable &t 15°, 20°, 25°, )", 35° and 40°C temperature,
At these temperatures, there was 100 per cent inhibition of
mycelial growth of all the test fung

The toxicity. of the compounds was observed not to be
affected by thé increase in storage period Upto 365 days, There
¥Vérlrsg 100 per cent inhibition of mycelial grovvth of the test
ungi,

Brologrcal activities ofs mthetic heterocyclic compounds
have heén reported earlier.1" Some of them have been found
effective agarnst fungi_infesting pulses and spices. 3. But
those compounds are Tifferent intheir chemical composition
from the compounds being reported in this paper.

The present comoounds are disulphides, phenyl amino
methyl, and have only mannich base. V\/hrle the compounds
reported earlier3d”are throcar amort]/ and alkyl thio
derivatives and have bis mannich base Thus, the fungitoxicity
of the oresent compounds may be because of the Presence
of disulphides phenyl amino rmethyl, mannich base and not
because of thio carbamoyl, alky] thio and bis mannich hase.

Further, the compounds reported earlier3were tested against
drfﬁerent species of Aspergiflus and Penicillium infesting Seeds
Of Spices.

Table 2. Phytotoxic properties of the derivatives of 134 oxadiazol-2-thione
Fungi used as inoculum I Il I " \Y No compound
A. fumigatus SG 7 i 2 iy ol
RL 11+ 374* 09 + 489 05+ 1% 04 + 00 15 + 482
N SL 23 + 423 95 + 313 15 + 565 00+ 00 30 + .328
A. parasiticus SG - — 42 - 28
RL — — 05 + .26 — 07+ 316
SL — - 16 + 762 - 8+ 560
Cl. oxysporum G 89 ol 83 42 3
RL 15+ 540 05 + .304 10+ 23 09 + 41 09 + 8L
- SL 30+ .39 05 + .250 20 + 757 14 + 950 2+ 3
P. citrinum SG 83 6l 83 - i1y
RL 10 + 310 0.7 + .25 05+ 1% - 10+ 94
. _ SL 05+ 412 0.3 + .268 16 + 539 - 19+ 31
Mixture of fungi SG 92 18 2 i 2
RL 20 + 3% 13 + 439 05 + 187 08 + 416 05 + 652
. SL 35 + .368 10+ 3l 14 + 817 15+ 790 14 +312
Uninoculated seeds SG 90 50 85 i 87
RL 12 + 282 12 + 627 09 +.328 15+ 249
SL 40 + 312 0.7 + .25 30 + 103 05+ .328 06 + 374

Value of t was found to be srar}nrfrcant at 5% level of significance at 9 degrees of freedom for Compound 1

SG = Seed ?ermmatron in
RL = Root length in cm;

SL = Shoot length in cm;

* = Standard error of mean

— = Fungus appeared on seeds.

[, 11, 11l and IV are compounds as in Table 1
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From the above resuilts, it may be concluded that all these 2. Joshi K C and Bahel S C. Organic pesticides part preparation of some

compounds are fungitoxic. Of these, compound | can be
classifie] as non-phytotoxic because _Per cent seed

ermination was 0. In"other compounds, it was 50, 85 and

7 per cent. In surface sterilized and uninoculated seeds, it
was 82 per cent. Although the per cent seed germm_atlon 13
nearly the same in the ‘seeds dressed with Gerivative and
surface sterilized seeds (90 and 87 per cent, respectively),
the length of ront and shoot was more in the former and they
Were more health)(. . _ _
Because of its Tack of phytotoxmuY and effectiveness in
preventing mould growth, cmpound 1 may be tested as seed
preservative.
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Food Emulsions: Second Edition, Revised and Expanded
F_Food Science and Tec_hnolo% Series/38) Ed. by Kare
arsson and Stig E. Frlbergp * Marcel Dekker, Inc.,
210 Madison Avenue, NYY: Pp:504; Price $ 136,00 (US.
and Canada) $ 16299 (All other countries)

_The realm of surface science is one of the most inter-
disciplinary areas of modern science and technology.
Although ‘the importance of surface science had béen
reco%nlsed for more than a century, it wes really in the last
decatle or so that a rapid advance’in the real uriderstanding,
of the phenomenon has taken place.

Natural emulsions from milk to rubber latex are ?enera,lly
stabilised by proteins. Surface chemical aspects of protein-
I|P|d associations are important in determining the texture
Of foods such as cakes and pastries. Emulsions find consider-
able application in many food products where organoleptic
properties of the food have also tq be maintained alonngth
emulsion stability. Emulsions are, important in mayonnaises,
salad_ dressings,” margarine, whipped cream, ice creams,
puddings and flavour'emulsions used in soft drinks.

This book fills a Ion%;standmg need of many food inqustries
as Well as food scientists forall the up-to-date collective
w\}‘grmatmn on all aspects of food emulsions bound between

COVEYS,

The Rrehmmary chapters deal with the theary of two-and
three-pnase emulSions, their stabilisation and destabilisation.
Factors such as crystallisation and polymorphism of fats are
dealt with, probaply for the first time and this is a novel
feafure of the ook “Several ofher aspects of food emulsions
which might not be found in any other single book are
Included here, The basis for selection of appropriate emulsi-
fiers for maximum emulsion stability have been brought out
verY lucialy, using the HLB temperature and HLB riumber
System

The chapter on food emulsifiers lists important compounds
with properties and physical function. The awlose complex-
mg_ effects of monog ycerides, steroyl lactyfates and lyso-
le éthm ] St rcn-ba ed fooFs ar% Vg abIY discussed.

necialised cnapters deal with cifferent types of food
emulsion systems including dairy, dressings, satices, heverage
emplsions and hakery emulsions. The cRapter on ice cream
emulsions co-relatds emulsion stab|I|t)r with ~ specific
proP,ernes of the product. Individual fat globules acquire a
coating of emulsifier and protein changes occur during
freezm? of the mix and where lipids and emulsifiers undergo
transformations. S

The chapter on beverarge emulsions is particularly useful
to the soft drink manufacturer in today's context. Cloud

J. Fd. Sei. Technol., 1991, Vol. 28, No. 2, 131-134

stability is of prime importance in dilution of the emulsion
conceritrate of citrus based heverages with sugar solutions.
Sensory properties like flavour, colour and appegrance depend
on_stapility of cloud. Replacement of BVO with other
w_et|ghﬂng agents like ester gums and SATB are analysed
critically;

Altho)ﬁgh different chapters of the book are written by
various experts in each field, one of the most redeeming
features of this book is that all the chapters are interconnected
with Cross references. :

This book 1s a Real Value asset to Food Technologists and
has the most updated information on hoth basic and"applied
aspects of food emulsions,

P. ). DUBASH
UDCT, BOMBAY.

Fermentation Process Development of Industrial
Qrganisms;  Ed by Justin O Neway, Marcel Dekker Inc.,
210, Madison Avenue, N Y 10016 1989 Pp: 344,
Price: 599, 5 (US & Canadla), $119.50 (All other countries).

The book ‘Fermentation Process Development of Industrial
Organisms' edited by Justin O. Neway IS a commendable
comﬁnanon %f |nf?(rmat|on in the “field of bioprocess
tecnnology. The book mey be recommended to students and
active workers in the field'of biotechnology. The Six chapters
of the book have been conveniently arranged by organism.
The, materials in each chapter have heen gatheréd on a
particular type of microorganism covering similar as well as
variety of industrial procesSes and have begn enriched b}imgh
volume of useful references, Interestingly, the book has
covered wide spectra of information” on conventional
fermentation process for the production of chemicals and
antibiotics as Well as hitech areas based on genetic manipu-
lations and mammalian cell techniques. It i§ more valuable
as it will be equally useful to biologists as well as engineers
epgdaged In fermentation research™or bioprocess scale Up
StUdies,

SK. BASU
CENTRAL DRUG RESEARCH INSTITUTE. LUCKNOW

Environmental Health Criteria 91, Aldrin  and
Dieldrin: World Health Organisation, Geneva; 1989;
Pp:336; Price; Sw.fr.34.

The book deals with the current data and information
available on environmental health criteria for Aldrin and

13
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Dreldnn The chapters are Rn ummary, %Identrtg Physical
and Chemical properties, Analytical” methods Sources
of human and envrronmenta exposure (4g Envrronmenta
transport, distribution and transformation, (5) Environmental
levels and human exposure, (6) Kinetics and metabolism,

Effects on organisms in the environment, (8) Effects on
experimental animals and! in vitro test systems, (9) Effects on
human beings. (10) Evaluation of hurman health risks and
effects on thie environment. These are followed by chapters
11 Recommendations, 12 Previous evaluations by inter-
natrﬁnal boihes and the References and Apﬁendrx

This publication was brou?ht out Under tne Internatronal
Pro ramme on Chemical Saety an on Sponsorship of the

Oand \NHO The World Health rganisation task
gro%) on Al dnn and Dielcrin was uner the C airmanship
. R Golowin, Guy’s Hosprtal London, UK. for
coIIatron of data pr Resented in the hook
The, pesticides Aldrin and Dieldrin, both organochlorine
pestrcrdes and manufactured commercially since 1950 were
used extensively throughout the world upto the 1970s. Both
compounds wefe used in a?nculture tor control of many sail
pests and in the treatment of seeds

Insects controlled by these compounds include termites,
%rasshoppers wood horers, beetles and textile pests. Dieldrin
as also peen used n the public. health for the control of Tsetse
flies and other vectors of debilitatin \oet)o ical diseases. Since
the early 19/Gs, botn compounds ha nsevereI restricted
or banned in a number of countries from use, especraIIy in
agriculture. However, the use of these compounds Tor termite
control continues in many countries. Global production Is
now less than 2500 tonnés per year.

The greatest concern has been due to the environmental
levels and human exposures of aldrin and dieldrin. These have
been found i the atmosphere in the vapour ohase ahsorbed
on dust particles or in rain water of variable levels in the
world. The level of 40 ng/nY in rain waters, congentrations
of th e order of 10-20 ng/litre and occasionally hrrrher level
Q 330 been recorde% As a result of transplacental” exposure,
Ielarin 1 present in blood, adipose tissue and other fissUes
of the foetts and new born infants. There. is no difference
between infants and adults in the brain, liver, fat, ratio of
dielolrin concentrations. Dielakin js also excreted i mother’s

milk. In most of the countries, the dieldrin content in milk
amounts o 6 microgramylitre; though higher. levels have
occasionally been found. The conversion ofaldrin o dieldrin
by mixed ftinction mono-oxygenases (aldrin epoxidase) in the
liver and the distribytion dnd the subsequent deposition of
dieldrin (mainly in lipid containing tissues stich as adipose
tissue, liver, kicneys, heart and brain) proceed much more
£ |dIy than the brodegradatron and the ultimate elimination
otfunc anged dieldrin an%tls etaholites rmteg

otodrel rin 15 also metabolised Into bndge pentachloro-
ketone in the rat and dog Most residues in.organisms are
of dieldrin since aldrin 15 readily converted intd dieldrin in
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all organisms. In water, protozoa take up more dieldrin than
algge.” The algal uptake of dieldrin from a medium is ve
rapid and maximum mobilization occurs within a few hours,
The big-concentration factors for overall efficiency are greater
than 10,000, Earthworms take up dieldrin from the soil and
concentrate almost 70 times. Many mvestrgatrons have been
carried out to estimate the contents of dieldrin in the tissues
or e?gs of non target species. Both aldrin and dieldrin are
h|r11h y toxic for acquiatic crustacians, most LC 50 values being
below 50 microgram/litre.

In conclusion, the following are noted, the oral toxicity of
the_compounds i the mice’ and rats range from 40-00
mrlrgiram/kg body Wt. depending on the animal species and
also the solvent Used. In the dogj no effect levels of 0.04-0.2
mafkg body wt. were found. A umber of long term carcino-
genecity studies on mice of different stages were carried out
with aldrin and dreldnn In all the stijdies benrgn and/or
malignant anc liver cells tumour were found, Feriales were
less “sensitjve than males( Photogrg drin feedrn% upto a
concentration of 7 ? diet djd ot induce tumours.

Alarin and dieldrin are highty toxic for human beings. Severe
cases of hoth accidental"arid occupational porsonrng have
occurred but only rarelr fatalities have been reported. The
Iovvest dose with 3 fatal outcome has been estimated to be

Ek% ocy Wer%ht A daily intake of 0.02 miligram diet
per kg Dody” wel has' been considered 0 be the
threshold s no observe aclverse effects were noted, An ADI

of 0L markg S proposed. Eprdemologrcal studlies with almost
2 000 men and years of observations have heen done and
ny specr IC cancer ns assocrated with employment at this
plant_could be identified.

Thrs publication Is.a good source hook of information on
these two org anochIonne pestrcrdes The tables and references
are quite com rehensive. Only the lacuna in the publication
15 the lack of Index particularly the subject index.

SK. MAJUMDER
JT DIRECTOR, (Rtd), C.F.T.R.I.. MYSORE

Dreta% W3 and W6 fatty acids: Brologrcal Effects and
utritional Essentralr&y Ed. ClaudioGalli and Artenis
Simopoulos NATO ASI Series. Plenum Press, New

York and London; 199; Pp:452; Price:$%b.

The benefrcral effects of dretanr%/ ﬁolyunsaturated fatty acids
(PUFA) on health have eene pasrze man trmes in the
past two decades. Elegant studlies in 70's by Dyerb er(i

assoclates generated lof of interest on the roIeof tary ipids
and in ﬁartrcular W3 fatty acids as one of the “factors
responsiole for the lowest iricidence of heart diseases among
Greenland Eskimos whose staple diet is marine foods.
Subsequently, many studies conducted by other research
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warkers firmly established that dietary IrPrds do modulate
risk factors involved in heart diseases ~Later studies in 805
established that dietary lipids can also modulate cancer and
Inflammatary Process and a sfrong thrust to use dietary PUFA
and In particular W3 fatty acids for the prevention of cardio-
vascular diseases, cancer and rnflamma lon was put fonnar
Some of these studies were, nowever, contra rctol_w
Therefore, a major conference on the health effects of PUFA
was held in Washington, DC on June 24-26, 1985, Based on
the recommendations of  the Conference research Wes
Intensified onV\Bfttrr/]acr s of marine orrgrn During the
next five years research was also diverted {03 fatty acids
from terréstrial sources, In addition, much effort was also
made in understanding the Inferactions between W6 and W3
fatty acids. This culminated in NATO advanced research
workshop held in Italy on June 20-23, 1988 and the
roceeqlings entitled ‘Dietary W3 and W6 fatty acids -
rolcéggcal effects and Nutrrtronal essentiality” was published
Plenum Press, New York. A summary of this
proceedrngs is published earlier (. Nutr. 1989, 119, 571- 5283
The roceedrnds contain five sections of main articles an
the abstracts of The poster sessions. The first part of the
proceedings deals with dietary sources of W3 and We fatty
acidls available for human constimption. \While marine sources
are rich in longer chain PUFA suich as eicosapentaengic and
docosahexagnoic acids, the terrestrial foods are rich in linoleic
and linolenic acrds The second part of the proceedings deals
wrth chemrstry, rosynthesrs and interactions of W3 and We
acids. The dretare( |:ords affect the synthesis, eIondatron
an desaturation of PUFA and their distribution i tissue
lipids. This greatly influences the amount and oe of
eicosanoids producéd in normal and pathological conditions.
All the heneficial health effects of fish oils are attributed to
eicosapentaenoic acid though it contains, equal amounts of
docosahexaenoic acid. Interestingly in this sessron the role
ofdocosahexaenorc acrd asanr ortant requlator of IateIet
functions has been emphasised. The Importance of rno enic
acid and jts uptake by ifferent tissues are also highlighted,
Articles,in the third session deal with the role of W3 and
fatty acids in the_nervaus system, brain and retrna The
importance of PUFA in infant nutritjon and breast milk wes
studied. W3 fatty acid was shown {o be important in leaming
process and in visual functions. Therefore, an ade uate care
should be taken in formulatrng infant foods. The fourth part
oft roceedrn 5 deas witf the biological effects of W3
fatty acr 5 on cell acfivation process, In this session.
tt){acr I$ shown to affect prostadlandrn production in
endoth ial cells, arachidonic acid mefabolism in platelets,
alter nositol metabolism and also influence. photoreceptor
cells. The rfth part of the sympasium deaIs vvrth the important
asp ectso tf/yacr ds In human dliseases. Itwas
suggeste that \/\/3 PUFA rs an essentral fatty acid required

£ e SHeR e Aheloro “fyc el

diseases by aIterrng serum lipid profiles and by providing a
favourable” ThromBoxane to prostacr{clrn Jatios. The Imay
ameliorate rheumatoid arthritis by lowering inf ammatorr
eicosanoids and also prevent rapid proIrferatron ofcancer cells
down requlating immung-suppressive prostaglandins
Iternate sodirces stich as primrose oil, borage and black
currant seed oil have also Been suggested which may have
similar benefrcral effects as has been observed with W3"PUFA
from fish oils. In the poster sessions, different aspects of
A effects on enzyme activities, serum lipic profiles,
su eroxrde roguction and on some diseases have. been
Ps resented. Finally a general recommendation for fat intake

8vera|| | find the articles contributed by outstanding
scientists in the field gives a state of the art information on
polyunsaturated fatty ‘acids. The book contains exhaustive
Cr0Ss references and covers wrde areas in the field of PUFA
research., It will beause urde for beginners as well as
t0 those who are activel g rnvo ved rn this area of research.
It willbe a good addition to the library.

BR. LOKESH
CF.TR.I, MYSORE

Environmental Health Criteria 84, 24 - Dichlorophe-
noxyacetic acid - Environmental Aspects:  Published
World Health Organisation, Geneva; 1989, Pp: 92
Price: SW.12

The mono%raph contains in addifion to summary and
conclusions, 9 more chapters covering from Rhysrcal and
chemical properties to recommendations for further research,

The aim of the document is to take the opinion of ecotoxico-
logists and consider effects on populations of organisms, in
thé environment. 2.4-D is a selective herbicide, which kills
broac-leaved plants but not grasses or conifers. lts chemical
structure is a modrfrcatron of a najurally .occurring plant
hormone. 2,4-D I available as the free dcid but is Used in
agriculture and forestry in formulations as a salt or ester.

-D) does pot persist in soil because of Its rapid de radation.
The hioavailability 1o and U takeb% aquatic acig errestrra
Organisms Is stron lY intluen ed e rganrc matter content
of spils, microbiological activity and™by environmental
conditions stich as temperature and pH. In aerobic soils with
a high content of organic materral and at high pH and
temperatures, toxrce ects arc limited, because of rapid
degradation of 2.4-D utae fol ovvedbgrar excretron rn

most org anrsms With teexce fion fsme al ae the
retentron 0f24-D bgor ganisms rn th eenvrronmen canot
be expected, because of Tt raprd degradation. Some micro-
organrsms are capable of utilising 2, 4-D as their sole source,

Repeated applications to soil” stimulate the number of
organisms capable of degrading the compounds.
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Ingeneral, 2.4-D is relatively non-toxic to water and soil
microorganisms at recommended field application rates. No
effect of 2,4-D on respiration of either sandy loams or dry
|oam soils was observed at concentratigns upto 200 m%k .
Nitrogen  fixation t% aquatic algae is affected at ig
concentrations of 2,4-D-acid. An ‘effect of 2.4-D esters on
N-fixation occurs from concentration at 36 mg/htre_uRW@r_ds.
In the range of 25.2 to 50.4 m/litre, 2,4-D"was innibiting
to all types of soil fungi. Cell division was reduced ina green
alga bY 2,4-D at 20 mg/litre. To aquatic invertebrates, ester
formufations_ are morg toxic than free acids or salts. No
information is available on reproductive development and
differentiatjon.or on tissue levels. Based on the available ata,
no generalisation can be mace about the hazard of 2,4-D to

mammals in the field. o

The. Monograph comprises of chapters on Physical arid
Chemical properties, Sources of environmental “pollution,
uptake, accumulation, _elimination and bio-degradation.,

oxicity to m|cro-orlgan|sms., Toxth 0 aquatic orgamsr_ns.
Toxioity o terrestrial organisms,, Ecological effects from field
application., Evaluation and Recommendations for further
research. It also contains 189 references about different
aspects of 24-D. _ _

It is useful, informative and worth possessing by any library.

JR. RANGASWAMY
CFTR., MYSORE.
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INSTRUCTIONS TO AUTHORS

Manuscripts of papers (in trip_Iica,nte)| should be typewritten in double space on one side of bond paper.
They should be complete and in final form. The paper should not have Deen published or communicated
for publication anthere else. Research Notes should clearly indicate the scope of the investigation
and the salient features of the results. Only invited review papers will be published.

The typescript should be arranged in the following order: Title (to be typed in capital and small letters
for Research Papers and all capitals for Research Notes), Authors’ names (all capitals) and Affiliation
(capitals and small letters). Also give a short runningtitle not exceeding 10 words'as a footnote.

Abstract:  The abstract should indicate the principal findings of the, paper and typed in single space.
It should not be more than 200 words and in such a form that abstracting periodicals can readily use it

Use names of chemical comPo_un_ds and pot their formulae in the text. Methods of samPIin , number
of replications and relevant statistical analyses should be indicated. Footnotes especially for fext should
be avoided as far as possible.

Tables:  Tables as well as tgraphs, hoth regresentin the same set of data, shquld be avoiged. Tables
should be typed on separate sneets. Nil results should be indicated and distinguished clearly from
absence of lata, which Is indicated by *~- " sign. Tables should not have moré than nine cofumns,

Illustrations: ~ Graphs and other line drawings should be drawn in Indian ink on tracin p%per or White
drawmgopa[;\),s_r preferably art paper not b||g er than 20 cm (OYaxm%x 16¢m (OX axis). The lettering
should e twice the size of the printed [eter. Photographs must be on glossy paper ‘and must have
good contrast; three copies should be sent

References;  Names of af the authors _annngnh title of the paper should be cited. Abbreviations
such as et al., ibid, 1dem should be avoided. References should sena_lh( numbered as SUperscripts
In the order they are cited in the text and the same order should be mairtamed in the reference [ist
The titles ofall scientific periodicals should be abbreviated in conformity with the World List of Scientific
Periodicals, Butterworths Scientific Publication, London, 192

Citation should be as follws (note the underlines also): . _
@) Res%gch Paper: Jadhav S'Sand Kulkami P R, Presser amines in foods, J Fd Sci Technol, 191,

(b) \E/Bolok” Vggé(ataraman K, The Chemistry of Synthetic Dyes, Academic Press, Inc, New York, 1952,
ol. 11, 966.

(c) Referencestoarticle ina book: Joshi SV in The Chemistry of Synthetic Dyes, by Venkataraman
K Academic Press Inc, New York, 1952, Val, II, 966. _ _

(d) Proceedings, Conferences and Symposia Papers. Nambudiri E S and Lewis Y S Cocoa in
confectionery, Proceecings of the Sggmposmm on the Status and Prospects of the Confectionery
Industry in India, Mysore, May 198, 2. _

(6) Thesis: Sathyanaragan Y, Phytosociological Studies on the Calcicolous Plants of Bombay, 1953

— PhD. Thesis Bom an Umverm%._ . .

() Ingubhshed Work: Rao G, unpublished. Central Food Technological Research Institute, Mysore,
ndia.

Consult the latest issue of the Journal for guidance. For "Additional Instructions tor Reporting Results
of Sensory Analysis" see issue No. 1 of the Journal,
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