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Physical Alteration in Eggplant Fruits During Storage at
Different Temperatures

RM. Esteban, E, Molla, B Villarroya, and FJ. Lopez-Andreu

7

Dpto. Quimica Agricola, (eolo
po. Q Universidad Auténg

ia y Geoquimica, Facultad de Ciencias,
md, 28049 Madrid, Spain,

Received 12 December 1988; revised 10 April 1989

A study was carried out on alterations produced in eggplant fruits during storage at different temperatures. Physical parameters
of fruits were determined on the initial day and compared with the results obtained after 18 days of storage at 5°, 10° and 20°C.
The results obtained indicated that preservation of these fruits during 18 days at 10°C produced less variation in their physical
characteristics compared with the other conditions studied (5° and 20°C). The preservation at 5°C showed symptoms of chilling
injury. Therefore, we consider that the optimum conditions for preservation are from 5° to 10°C during less than 18 days.

_The eg?plant (Solanum melongena L.) is one ofthe most
importan veg]etables grown in India as brinjal. It is available
througkout the year~and is used primarily as a cooked
vegetable. Its tropical qrigin makes its sénsitive to low
ter_nPeratur,es, apprearmfg In‘ts fruits the typical symptoms of
chﬂmg injury. Therefore, one of the ‘problems of these
vegetables s their conservation. The symptoms of chilling
mr]]ury In fruits include discoloration and the pitting of peels.
Tthesefd|s?aszs have been reported in applest, barianas2and
other fruits34.

There is Iittle information.on the chemical constituents; of
eqgplant fruitsa@ In view of its |miJQrtance in Indian diet and
IfS potentialities as a raw material in the making and dried
food indlustries, it was considered desirable to aScertain the
nutritive value of these fruits, which can provide information
that might be of use to breeders, consumers and food
technol %sts. : .

The ddta on dry matter, loss of weight, colour, firmness,
elaticity and anthocyanins during storage are reported here.

Materials and Methods

Eg%plant fruits gSoIanum melongena L. cv. ‘Black Round_2l
obtalfied from a farmer in the South East of Spain (Almeria)
were used for, this study. Fruits of the same size, weight and
shape were harvested. Groups about 2 kg (10 fruits) were
Pla ed In trays covered with perforated plastic sheet. Seven
rays were placed at each temperature, Temperature and
refative humidity of the chambers were 5°C with /5 per cent;
10°C with 80 per cent: 20°C with 55 per cent (ambient condi-
tions). The determinations of the constituents were macle on

the initial day and at4, 7, ]IB 14 18and 21 days after harvest
(corresponaiing to 0, 3, 6, 10, 13 7 andl 20 days of storage).

Weight loss”is expressed in percentage from difference
between the weights of fruits before and after the storage.

Firmness and"elasticity measures are the mean of Six
determinations and werecarried out with an Ingfron Food
Testing Instrument mod. 1140, with penetration untif structure
breaking, 10 kg of weight, chart time drive JY-JX 800
mm/min, punch of approximately 4 mm of diameter.
Firmness iS expressed in kg/cm?, Elasticity Is expressed as
the slope obtained when the weight applled IS represented
against the time needed to break the Structure.

Colour of peel fresh fruits was determined by HunterLab
Colour Difference Meter D-25-2. Colour readln?s Viere,
expressed [t%three tE)arameters. L, a measure of | 1gh Ness on
a scale from “0” %Iack) o “100" (gwhne); a Which denotes
green_ness when negative and reaness When positive; b,
enoting  blueness when ne%atwe and yellowness when

ositive. L, aand b are derivaltives of the most fundamental

.E. values, namely X, Y and Z, The measure was carrieg
out on iscs of the same size as the cell of the Hunter Lab
to avoid the Jight dis ers]Jon. _

Anthocyanin content of the fresh peel was determined by
the metriod of Nothmann et al.7, and expressed &
ahsorbance values at 550 nm of methanolic extract of peel
of fresh fruits. The other method used for determination of
anthocyanin content was,a colorimetric determination based
on the"decolouration of these compounds at pH 35. The
ahsorbance was expressed as mg of cianidine per 100 ml of
methanolic extract.

1
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Water content_ was determined b% dryrn% the samples
(previous trrturatronf at 60°C for 24 hr and then raising the
temperature up to 105°C to a constant weight

Statistical analysis: Al determinations Were carried out
on three replications, LSD for temperatures and samplings
were calculated using an analysis of variance with "
significance of Lper cent and 5 per cent. The results obtained
for each temperature were adjusted with a mathematical
formula to the most probable Curve.

Results and Discyssion

The results obtained during the storage of e gg{olant fruits
atdrfferent temperatures In cate the important variations
that take g ace In the Pr ysical characterrs Ics dlepending on
the tem rature and the”period of Storage.

After 7 days. of storage at 20°C a decrease in the
commercial r(riualrty with espect to physical appearance is
observed, and this quality wes lost after 1L days storage. It
|s precrsel in thrs Iast hase when chilling injury appeared

Burts S é)red Similar frndr 5 Were 18 oFted
No thmann C the water loss Was more With more
microbial growth with respect to the other two studied
temoeratures This finding is supported by Abdel-Maksoud
etat . These micro- organrsms limited the errod of stora e,
that was of 10+15 days 1n the fruits conserve etween

The observed eight loss (Fig 1) at 5° and 10°C
produced a quality 10ss due to tfe wrltrng of the fruits
after. 17 days of storage, at, 20°C thrs was nore pronunced
and it was accompanied with a clear decrease of the water
content ofthe fruits due to the temperature and to the relative
umrdrtY of the chamber. Munoz- Del%adoDreported that a
werg ht [oss from 3 to 6 per cent might cause dehydration,
Wi trn? or wrrnklrng In certain frurts ading to a pronounced
reduc lon oft el commercra alty,

eascen ing tendency of the evolution curves of firmness

Fig 2 atte reg temperaturesu o ten days of storag
an eexp lained by the water loss at constant Speed dun ]o
this period of time. This fact can be observed in Fig.

25 A T T \
O 5°C—y=0220-0,131 9
2 0+ & 10%---y=07543-0,343 y
O 20°C-y= %6 1077 x 240,2742-0,362 S/

-
n
1
A Y

-

wn
T

weight loss (%)
o

o

0 5 10 15 20 25

days from hgrvest
Fig. 1. Weight loss during storage.
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0 —5°C y=- 0,073 x24 1,681 x + 25,384

A --10°C y=- 0,048 x2+ 0,952 % + 26,52 2
O ~-20°C y=z-0,008x34 0,19 6x7-0,922x42%880

tirmness (Kg/cm?)

days from harvest

Fig. 2 Changes in the firmness during storage.
LSDFATY=0.20  LSDB4T=0.27
LSD4S)=0.30  LSD[%S)=0.40

corresponding to weight loss. After this period of time, a
decrease jn firmness can be obsgrved. According to Aubert
and Pochard” this cecrease IS caused by egradatron
reactrons foroduced during the storage, consisting, mainly, in
the transformation of pectin substances into more sofuble
forms. Itis clear that the temperature influences the elasticity
of the fruits, which increases as the temperature and period
of storage increase.

The colour measurement is one of the main tests used to
ass_ersasb thelproduct quality. Parameters L, a and b are shown
In_Table

The suitability of the parameters L and b could be observed
0 estéblrsh the appearance of pitting after 13 days of storage

The b parameter is very interesting because it affects the
que t%nalrtres that apRear in the fruit due to the resence
of ant ocyanrn pigments. The changes of its values Trom
negative {0 positive observed in the fruits stored at three
temperatures and at harvest indicate the degradation

roduced in the anthocyaning durrngzthrs period (Table 2)

he fruits conserved at 10° and "20°C did not present
varjations durrng the experrmentatron eriod. However, the
frujts stored at ag/s Indicate an evqutron to the
yellow tonalities. due to the dppearing of the pitting,

The decrease in the anthocyanin content observed up to
Seven days of storage due to the chemrcal |ability of these
com ouns |s followed by an mcrease urrnga eriod of

hys oba rucausedb synthesrs rom glucrd because
oft a

|vat|o ofthem aholism of eo |ant frurés stored
because of a sIow metaholism due to the low temperature,

2
35

This was_not seen In Trlits stored at 5°C,
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Table 1. Changes in hunter parameters (I, 3, B during storage

-0.34
L7
0.54

il
1106

4.47

5.08

Cianidine (mg/100 ml) after indicated days after harvest

4

14
123
115

I'sd 5%t 1=0.08
LSDA(S) ==~

7 il u 18
0.32 0.58 0.70 0.32
09 229 2.46 213
0.37 197 249 0.89

LSD I°/§T;:O.11
LSD1%S)=0.16

Hunter  Storage Days from harvest
colour tem
values (°C5) 1 4 T il
L 5 6.09 671 6.49 1.94
L 0 6.09 8.32 5.9 6.39
L 20 6.09 116 591 6.64
LSD5%(Tg: 0.26 LSD,O/}T}:O.SS
LSD4$)=0.36 LSD1%S)=0.49
a 5 355 369 552 5.86
a 10 355 6.18 380 5.28
a 20 355 417 410 5.84
LSD5°/§T;=0.34 LSDL4T)=0.46
LSDs%(S)=0.48 LSD1%(S)=0.65
b 5 —071 -0.42 0.53 0.63
b 10 -0.71 1.64 -0.98 0.06
b 2 -0.71 0u 021 0.26
Table 2. Changes in the anthocyanins content during storage
tStorage DO. at 550 nm after indicated days from harvest
emp.
(°cf | 7 7 il 7 B 2 1
5 18 149 044 0.78 0.58 023 0719 19
10 18 Wil 091 2.05 18 1% 190
20 18 104 031 18 1% 110 190
LSDPAT)==0.06 LSD I°/§ =009
LSD% (S)=0.08 LSDLAS=0.1L
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hF)QIII S; of Jackfruit
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Jackfruit (Varikha group) was analysed at four ripening stages for sugars, organic acids, amino acids, lipid constituents, respiration
and aroma characteristics. Fruit firmness, alcohol insoluble solids, starch, tannins, soluble amino acids, phospholipids and free
fatty acids decreased during ripening. Sucrose, glucose, fructose, sugars-.acid ratio, citric-.malic acid ratio, total lipids, total fatty

acids, unsaponifiables and total sterols increased during ripening.

Sixteen amino acids were identified and their concentration varied

during ripening. The same types of fatty acids were present in all stages. The respiration pattern of “bulbs” with seeds excised

from mature fruits followed a typical climacteric rise while ripening.

Initiation of aroma production coincided with the rise in respiration

and maximum aroma production accounted during the post-climacteric decline in respiration. The volatiles collected at ripe stage

were resolved by GLC to 38 components.

Jackfruit, a tropical fruif tree native to India is known to
Broduce the large size fruit waghmg as much as 50 klg. It
ears fryits on the deciduous branches arising on the trunk
and.on the primary and secondary branches, On an average
In ripe jackfruit, te bulbs, seeds and rind form 29, 12 and

9 per-cent of the bulk respectivelyL The ripe fruits are
eaten as a desert fruit and unripe fruits cooked and eaten as
vegetable. The fleshy pericarp of individual bulbs on npen_mg\
develops a characteristic aroma. Studies on the biochemica
c_hanqes in jackfruit during ripening are not reported in the
literature., The present Pa er is, therefore, concerned with
chan?es N sugars, . ofganic acids, amino acids, lipid
consfituents, reSpirationand aroma characteristics during
post-harvest ripening.

Materials and Methods _
Fruitsample:  The jackfruit analysed beIo_n%ed to the firm
and fleshy pericarp arjkhag roug. Jackfruit Collected from
trees grown at the experimentdl orchard, Hessaraghatta were
used for this study. Fruits were harvested when spikes on the
skin well separatéd and skin colour turned to brownish yellow.
Harvested fruits were kept at ambient tempefatures
F_ZS +2°C) and at 70 + 5 per cent relative humidity_for
Ipening. The edible bulbs were separated from the rind” The
fleshy pericarp of bulb minus seed wes used for analysis. The
fruits were analysed at four ripening stages viz., & harvest
matuntygg)day}/ M ripe (2 cays after harvest), A ripe (4
diays after harvest) and eatmg r1@ stage (8 days after harvest).
Edch sample consisted of 2 fruits Of same’ maturity stage.
There were two independent samples for each maturi .

Methods: ~ Firmness of whole fruit wes measured using
fruit pressure tester model RT. 327, For estimating pulp colour
carotenoid pqments), weighed quantity of pulp Wes extracted
thoroughly With ethanal: petroleum ether 60-80° (L1 ratio)
mixturg, The combined solvent extract after removmg water
layer was dried over anhydrous sodium sulphate, made upto
a known volume and abSorbance wes measured at 448 nm.
Fruit pulp was extracted with 80 per cent ethanol in a Soxhlet
extractor. The alcohol insoluble residlue was used for starch
estimation2. The extract after evaporating alcohol was used
to estimate sugars, organic acios and amino_acids. The
methods employed for fractionation and estimation were the
same as reported3previously. A combination of cationic and
anionic exchange column” chromatography was Used to
fractionate and purify. the constituents For'measuring total
acidity, a known welght of fruit pulp was blended with
distilled water and madle upto a definite volume. An aliquot
Was titrated ggamst_ standard alkali and acidity expressed as
Citric acigl. Tannins in water extract were estimated using Folin
—Dennis reagent2. Ascorbic acid content was estimated
2 0 dlchloro_henol_|ndoPhenoI dye titration method?
Thiamine and riboflavin were estimatéd by AOAC methods2.
Nitrogen content was estimated by micro-kjeldhal’s method
and the values multiplied by 6.25 was taken & protein content.
A known amount ot oven-tried sample was digested with tri-
acid mixture and the digested material was used to estimate
minerals45. The phosphorus was estimated b
Vanadomol%/bda_te yellow colour method, iron D
orthophenanthroline colorimetric method and potassium and
calcium using Flame photometer.

Contribution No.276/88 of Indian Institute of Horticultural Research, Bangalore — 560 089.
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Total lipids were estimated according to the procedure
described by William et al6., phosphorus content in an
aliquot of fotal lipid was determined7 and- approximate
percentage of phospholipid wes obtained multiplying the
Phosphorus content by twenty five8. Free fatty acid value,
ofal fatty acids, unsaponifiables and squalene were
determined following ADAC methods2. For total sterols
estimation, the unsaponifiable fraction agsorbed in alumina
column after elution with hexane for squalene estimation wes
thorou%hly washed with ethanol.ether (3:1 ratloz mixture.
The ethanol : ether extract was evaporated and the residue
dissolved in chloraform, The cantent of sterols in chloroform
extract was estimated by Lieberman Burchard5 reaction,
Methyl esters of fatty acids were prepared by reacting the
far% acids with Boron trifluoride-methariol reagént
Methyl ester in heptane was analysed by GLG (Toshnial gas
chror_natograph? equped with flame ionisation detector and
a stainless steel column (6" x_V&" 0.D.) packed with 10 per
cent DEGS + 1 per cent HP 04 on chromosorb W (A
80 to 100 mesh (Altech associates Inc. Illinois U.S.A.) and
nitrogen at a flow rate of 60ml/min was used as the carrier
?as. hromato ra%m separation was achieved at column
emperature of 180°C. %ector port and detector were
maintained at 260°C and 250°C respectively. The identity
of each fatty acid peak was established by their relative
posttion on the chart with that of known mixture of reference
standards (Sigma U.S.A.z_. (588 chromatographlc peak areas
were determined by multiplying peak height bg_ peak width
at half height. The'per cent composition of individual fatty
acids weré calculated as per AGAC procedure?.

Aroma characteristics of fruit was evaluated by sensory
evaluation. The intensity of aroma wes recorcled in d five poirit
scale as (-) no aromd, (+) mild aroma, (++) moderately
strong aroma, F+_++}sir_n aromaand (+ ++2 Very strong
aroma. For volatiles fractionation by ?as chromatography, the
macerated ‘oulp In_water
conventional steam distillation in CI_evenger’s_ apparatus, The
distillate obtained wes extracted with péroxide free diethyl
ether. The solvent extract was dried quer anhydrous sodium
sulphate and the oil was recovered after removal of solvent
ina flash ev?Porator at room temJ)erature. The essential oil
was analysed by GLC e%u%)e with a flame Iqnisation
detector and a stainless steel Column (6 X \/s”O.D.} acked
with 10per cent SE 30 on chromosor W—HP 80 to 100 mesh
and nitrogen at a flow rate of 60 ml/min was used as the
carier qas. Chromatographic separation was achieved at
column temperature of 60°£ for' min, then temperature
pro%ramme at 6°C per mirt to a maximum of 180°C and
Isothermal for 5to 10min at 180°C. Indector ort and detector
were maintained at 260°C and 250°C respectively. The
qggﬂtg%/egf the separated compounds was determined from
p Respiration measurements of “bulb” including seed were
made Using PettenkofferZ method. Each sample Consisted of

(L1 raflo) wes su jecteyd 0
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10bulbs. There were four independent samples. Respiration
measurements were started immediately after separation of
the bulbs from fruit (harvest maturity) and continued at one
d%y Interval till the bulbs reached eating ripe stage (8th day
after harvest), The values in Fig.| represent the average of
four independent measurements.

Results and Discussion »

Data shown in Table Lindicate that fruit firmness decreased
considerably as a result of rjpervvr;%. From harvest maturity
to M ripe stage, little softening was qbserved. The intensity
of fruit softenmg“;\%creased from VA ripe to %ripe sta(t;e an
In ripe fruits. Awo fold increase In Pulp colour (carotenoid
pigments) was observed from harvest maturity to eatm% ripe
stage. Dry matter, alcohol insoluble Solids andstarch contents
decreased with ripening, Sucrose formed the major sugar
followed by fructose and glucose. A three fold inicrease’in
sucrose concentrations, Was observed during ripening.
S_|m|IarI¥, the concentration of glucose and fructose increaséd
six and five fold _respeqtlvelfy. Compared to other fruits, the
total titrale. acidity ‘In jackdruit was Jow and 1t showed ittle
cnanges quring rigeninig. Sugar : acid ratio during ripening
incréased because of ncreased total sugars. Jackfruit is
reported to be essentially a carbohydrate naterial and useful
8 a source of energy when consumedL The low acidity
level and _h|gc_ free stigars are responsible for the sweet tasfe
ofjackfruit, Citric andmalic acids were the major non-volatile
organic acids identified. Their concentration increased till
%%Tipe stage and declined in ripe fruits. The decline was much
mare for malic acid resulting in increased citric:malic acid

,ratf%té?_sr(')ﬂ?bfguétr?ilno acid concentration was fairly hqh In
jackfruit as compared to other edible fruits_dnd their
concentration decreased during ripening. The paper
chromato%raphlc separation of soltible amind'acids jndicated
no qualitative changes In their pattern, Sixteen amino acids
tentatively identified as a-aminobutyric acid, aspartic acid,
asparagine,  cystein, ?Iutamlc acid, glutamine, glycine,
Isoleucine,  léucine, Tysine, -methionine, Phenylalanln_e,
proline, serine, thregnine and tyrosine were fractionated in
all. chromatograms. The concentration of individual amino
acidls changgd from mature_ stag_e to eating ripe stage
Table 2). Asparagine, aspartic acid, glutamine, glutamic
cid, glycine, a-aminobutyric acid, “phenylalanine and
proling formed the major solCible amino acids. Jackfruit also
contained very I|tt+eht H"EJSI and tthe|r concctentrauon d?creaﬁeg
Lring ripening, The edlible portion at eating ripe stage ha
?mp rcgn%q%} mg \ntam|rP % (A 5¢g thﬁmi%e_, % 0
riboflavin, 238 mg; nitrogen %849% crude protem&, 68 m
phosphorus, 19 mg calcitim, 07 m

Iron.

Total lipids, total fatty acids unsaé)omﬂables and total
sterols in E?as_ed whereas phospholipids and free fatty acids
(lecreased during ripening. Squalene content increased from
harvest maturity’to "A ripé stage and then decreased till eating

mg potassium an
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Table 1. Changes in biochemical constituents in ripening jackfruit

Constituents

Values at indicated days after harvest

0 2 4

Fruit firmness %g/cm2 gressure) 120 15 15
Pulp colourg. . at 448 nm) 0.103 0.143 0181
Dry matter ( A% . 01 26.3 248
Alcohol insoluble solids (%) 81 41 39
Starch (% 2.03 154 1
Sucrose (% 29 12 13
Glucose (% 08 43 48
Fructose (%) _ 13 59 57
Glucose : fructose ratio 0.64 0.73 0.84
Total acidity (as citric acid %) 0.2 0.22 02
Sugar : acid ratio 233 188 85.5
Citric acid (mg % 010 879 21
Malic acid (mg %) 68.5 85.2 835
Citric : malic acid ratio 0.74 103 110
Total soluble amino acids* (mg%) 396 386 333
Tannins (mg %) 6,4 31 28
Total lipids (%) 0.247 0.276 0.320
Unsaponifiables (%) 0.049 0.047 0.055
Phospholipids (mg %) 42.3 41 378
Free fatty acids as acid value 26.3 298 24.6
Total fatty acids (% 0.139 0.13% 0.17%
Total sterols (mg % 50 80 84
Squalene (mg %) 0.34 0.86 0.68
Fruit aroma — + b4
Volatiles (%) — Trace Trace
*3S 150-leucine

—No aroma; + Mild aroma; ++ Moderately strong aroma; +++ Strong aroma; ++++ Very strong aroma

Values are the average of two independent determinations

250

Table2. Changesin soluble amino acids in ripening
JACKFRUIT*
o Values at indicated days after harvest
Amino acid : i
(mg %) 0 2 4 8
3
Cystein 012 0.08 0.09 008 pat
Aspartic acid. 926 640 BB 109 £ |
LYsme o 034 03% 03 03 &
Glutamic acid 398 210 6.57 253 & 150
Serine 014 008 0 016 %
Asparagine 413 2.85 152 115 ;
Glycine 2.30 0.97 2.04 0.53
Methionine 0.69 0.14 018 0.34
Glutamine 641 4.92 381 533
Tyrosine 0.69 014 018 0.34 -
a-aminobutyric acid 548 110 18 290
Phenylalanine . 42 168 124
Leucine 161 184 174 1%
Isoleucine 18 125 0.73 047
Threonine 0.72 0.35 0.90 0.53
Proline 269 4.82 281 2.98
so

*VValues are the average of 2 independent determinations

AT

HARVEST TER HARVEST

MATURITY DAYS. A
1 1 1 1 ' kK & 1
] 2 3 4 5 6 7 [ ]

rig. | Respiration pattern in ripening jackfruit
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Table 3. Changes in fatty acid composition in ripening jackfruit*

Days after

harvest Ca:0 Cu0 CH:0
0 0.40 3% 105
2 0.37 17 6.28
4 13% .84 6.9
8 2.34 lid 9.38

# Vlues are the average of two independent determinations

ripe stage. The decreased free fatty acids content in % and
eating ripe fruits indicated their role as a potential source
for synthesis, of other metaholites mcludmg argma compounds
during ripening. The fatty acid composition ofjackfruit lipids
at four ripening stages is given in Table 3. The chromato-
raphic profile Wes similar in the four ripening stages studlied.
he f?tty acids tentatlveIX identified from thé hromatoqram
were fadric, mynistic, palmitic, palmitoleic, Stearic, oleic,
linoleic.and linolenic agids. The, concentration of individyal
fatty acids changed during ripening. Unsaturated fatty acias
namely palmitoleic, oleic, linofeic and linolenic™ acids
decredse du_nngi_npenmg. Maximum decrease was observed
for palmitoleic, Tinoleic and linolenic acids. Except palmitic,
the other saturated fatty acids namely lauric, myristic and
stearic acids did not show much changes during ripening.
The respiration pattern of “oulbs” with seeqs excised from
mature fruit exhibited a typical climacteric rise on ripening
(Fig. 1). Climacteric Pea In respiration was reached three
days after harvest, followed by a Steady decline until 8th day
when fruit reached the eatlng ripe stage. Biale and Baccus
while studﬁmg the respiratory Eatte,n of tropical fruits of
Arizona Basin grouped jackfruit respiration of an
“Intermediate type”. Sensory evaluation of aroma ofnﬁenmg
jackfruit revealed that at harvest maturity, the fruit had nd
aroma (-) (Table 1). The complex charaCteristic aroma wes
noticed &t Vi ripe Stage (+) which increased considerably
+++) at % ripe stage, reaching maximum concentration
t+++) at ripe s_ta%e. Initiation of aroma, progyction
coincided with respirdtion from pre-climacteric minimum
reached.to climacteric peak (3rd day after harvest). Maximum
proaction of aroma wes, however, accounted dunng the post-
climacteric decline (4th to 8th day after harvest) in réspiration,
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Fatty acid composition (per cent)
Cut Ci:0 g1 Cg:2 Cg::
1085 546 719 58 520
lid 5.2 6.40 459 368
.04 4T3 522 431 268
418 431 401 2.58 157

The volatiles (0.02 per cent) extracted from ripe jackfruit pulp
\s/\tﬁ% ig%solved Into 38 components by gas chromatographic
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Fruits of 7 mango cultivars viz., ‘Alphonso’, ‘Banganapalii’, ‘Dasheri’, ‘Fazli’, ‘Langra’, ‘Suvarnarekha’ and ‘Totapuri’ harvested
at mature green stage were analysed at four ripening stages for sugars, organic acids, amino acids, lipid constituents and aroma
characteristics. The hiochemical changes taking place at the ripening phase included reduction in the content of starch, increase
in soluble sugars and reduction in titrable acidity. Sucrose, glucose and fructose were the main soluble sugars identified and their
concentration increased during ripening. Glucose:Fructose ratio showed marked differences during ripening depending on the cultivar.
Malic acid concentration changed marginally and 2 to 6 fold decrease in citric acid concentration was observed during ripening.
Paper chromatographic separation of soluble amino acids indicated quantitative maturation pattern changes amongst the cultivars.
Eighteen amino acids were identified. Total lipids, unsaponifiables, total sterols and total fatty acids increased whereas free fatty
acids and phospholipids decreased during ripening. A relationship between intensity of ripe fruit aroma and pulp colour (carotenoid
pigments); sugar:acid and citric:malic acid ratios was established which could be useful in preliminary screening of mango cultivars
for their eating quality. The volatiles extracted from ripe mango fruits were resolved into SO components in ‘Alphonso’; 43 in
‘Banganapalii’; 46 in Dasheri’, 32 in ‘Fazli’, 26 in “Langra’, 37 in ‘Suvarnarekha’ and 30 in “Totapuri’ by gas chromatographic studies.

Mango, one of the most popular and delicious fruits of
major |mRortanc_e has several hundred distinct cultivars.
Uniike other fruits, each mango cultivar on ripening has
distinguishing characteristics and flavour differences.” The
Inherent aronia of mature (T;re_en mangoes on ripening changes
0 strong characteristic frurty aroma in some culfivars ana
to a mild”or blend aroma irf others. The maHon of the
docymented research in mango is concerned with cultural and
horticultural aspects. Studies on the composition of ripe
mango cultivars12 and a few on compositional changes
duri ggr?vvth and development are’ reported In the
literature37. The present paper is concerned with changes in
sugars, organic acids, amino acids, I|g|d constituents and
arma characteristics durmg post-harvest ripening of seven
commercially important méngo cultivars.

Materials and Methods

Mango fruits of 7 cvs. were collected from frees rcirown at
the experimental orchard, Hessaraghatta. Fruits collected at
harvest maturity were kept at ambient t_emPerat_ure (25 +2°C%
and at 70+5 per cent relative humidity for ripening. Ead
ov. wes analysed af four npemn? stdges viz., at narvest

d
maturity (0 day), Vi ripe (pulp cofour fUming stage, 2 da
after hgyrvgest), ){% ripe &)ul(;g)ccﬁour fully yellogv bu? not rlp)é?

4 days after harvest) and eating ripe stage (6 to § days after
harvest depending on the cv.). Each samiple consisted of 10
fruits of same maturity stage. There were two independent
samples for each matlrity “stage.

Edible pulp after the “removal of peel and stone wes
composited and used for analysis. Fruit pulp was extracted
with 80 per cent ethanol in a Soxhlet extractor. The alcohol
Insoluble resiclue was used for starch estimation. The extract
after evaporating alcohol was used to estimate sugars, organic
acids and amin acids. A combination of cationic'and anionic
exchange column chromatography wes used to fractionate and
Punf_y these constituents. ‘The method employed for
ractionation and estimation of sugars, organic aids and
amino acids were the s&me as “reported earlier 8 For
measuring, total acidity, a known weight of fruit pulp was
blended vinth distilled ater and made upto & definite volume.
An aliquot was titrated against standard alkali and acidity
expressed as Citric acid. _ _

ofal lipid in fruit pu\l/e_was estimated according to the
procedure, described by \William et a f. Phosphorus; content
In an aliquot of total lipid was determinedl) and
?Rprommate ﬁJercentae of phospholipids were obtained
ultiplying the phosphorus content by twenty fivell Free
fatty acids"as acid value, total fatty acids, urisaponifiables

Contribution No.256/88 of Indian Institute of Horticultural Research, Bangalore — 560 089.
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and squalene were determined, foIIowran; standard AQACZ
methods. For total sterols estimation, The unsaponifiable
fraction adsorbed in alumina column after elition with
Hexang for squalene estimation was thoroughly washed with
ethanol; ether (3:1) mixture. The ethanol: etfer extractwas
evaporated and the residue dissolved mn chloroform, T
content of sterols in chloroform extract was estimated hv
Lieberman-BurchardB rea%tron
Aroma characteristics of whole fruits were evaluated by
sensory evaluation. The intensity of aroma was recorded In
a five” point scale as no aroma (-), mild aroma (+),
moderately strong aroma (++), stronq arpma 8+++ ) and
\e strog%arom t1+4 FoTrvoIat es fract hsatronp
(as liquid thromatagraphy, Tipe rurtsvverevvase torou
and pup Separate from peeI and seed. Pulp (1 kg) was
squeezed with hand and mrxed with drstrlled Water (L ratio).
The, macerated pulp was su Aecte 0 conventronal steam
distillation in CIeven ersagp ratus. The distillate obtained
was extracted with péroxide free diethyl ether. The solvent
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extract wes dried over anhydrous sodium sulphate and the
il was recovered after removal of solvent ina flash evaporator
at room temperature The essential oil was analysed by GLC
(Toshniwal Gas Chr mato%rapg &q urppe With a flam
lonization detector and a staifi stee column (I0'x'/s” O.D.
packed with 10per cent carbowax 20 M on DratomrteW A
100to 120 mesh (Altech Associates Inc, Illinois, U.S.A.) an
nitro en ata flow rate of 60 mimin was used as the ¢ rrrer
? romato%rap IC S aratron was achreve at column
emperatureo 0°C for 5 min followed by 6°C per min to
80°C and then isothermal for5to 1min, nect portand
detector were maintained at 260°C and 250°C respectively.

quantrtg of the separated components were determrned
from peak area

Results and Discussion

The main 11 enrngitrends observed in mango cultivars are
presented in Tables Land 2. The biochemical changes takrng
place at the ripening phase in mango fruit“include

Table 1. Changes in aroma, starch and sugars of ripening mango fruit

Cultivar Days after Fruit Starch
harvest aroma (%)

Alphonso 0 - 4.25
2 t 208

4 ++ 13

6 tHit 0.43

Banganapalli 0 - 4.08
2 + 285

4 + 186

7 t++ 0.67

Dasheri 0 - 39
2 + 138

4 + 114

7 + 0.67

Fazli 0 0.92
2 0.56

4 + 048

7 ttt 0.39

Langra 0 4.09
2 1%

4 + 0.74

7 +4+ 0.39

Suvamarekha 0 343
2 + 334

4 +4 178

7 ++4+ 0.38

Totapuri 0 362
2 - 2.92

4 + 0.88

8 t+ 0.52

Values are the average of 2 determinations

Sucrose Glucose Fructose Glucose to
(%) (%) (%) fructose ratio
il 6.32 18 345
4.46 102 217 324
450 1707 2.62 2.10
491 123 325 2.22
010 2.32 221 106
047 3.26 2.69 121
157 4.18 363 115
513 4.48 274 120
0.16 204 2.16 0.94
017 6.16 317 148
128 6.1 472 144
155 .18 562 138
0.18 4.69 281 163
0.39 539 409 130
19 6.12 4.21 145
18 6.14 4.86 1.26
on 2.06 2.30 113
164 502 452 i
221 525 530 0.99
(0] 6.00 580 103
0.23 156 0.99 158
0.14 215 1 125
017 6.90 351 1%
354 115 363 197
0.09 540 167 RWA}
0.84 550 210 2.6
1.26 512 2.35 243
164 8.06 301 2.68

0 = at harvest maturrtg 2 = ' ripe stage;, —= No aroma; + = Mild aroma;
= Y% ripe stage; 6,78 = at eating ripe Stage; ++ = Moderately strong aroma; +++ = Strong aroma; ++++ = very strong aroma.
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Table 2.
Cultivar Days Acidity Sugar to acid
after (as citric ratio
harvest acid %)
Alphonso 0 2.18 297
2 14 9.46
4 0.9 1518
6 0.39 3915
Banganapalli 0 2.89 160
2 0.96 6.69
4 113 8.84
7 0.45 3048
Dasheri 0 154 3.34
2 123 2331
4 0.26 4954
7 0.8 8L68
Fazli 0 219 354
2 NI 8.37
4 0.69 1786
7 0.24 52.20
Langra 0 13 399
2 105 1259
4 047 2112
7 0.2 63.50
Suvarnarekha 0 344 081
2 265 151
4 169 6.29
7 0.52 2193
Totapuri 0 169 4.23
2 143 590
4 12 7,63
8 018 70

Values are the average of two determinations.

reduction in the.content of starch, increase in soluble sugars
and 1 duc‘mn in Htrable acids. The starch level reduced
consigerably from harvest maturity to eating ripe stage. Ripe
fruits had miinimum starch content.”Similar decreases in starch
content with increased amylase activity were reported in cv.
Dashert’ and Israeli grovin mangoes5during ripening. The
main soluble sugars identified viere sucrose, glucose and
fructose. All the'three sugars, mW%gneraI, Incredsed during
[pening. Sticrose concentration was low at harvest maturity
Increased considerably during ripening phase and was in
comparable concentration with that of fructose in .
Alphonso” and ‘Suvarnarekha’ and that of glucose in cv.
‘Banganapalli’, Glucgse and. fructose. Contents also
increased durmg rlpenln% Similar trend in Sugars durmP
thenmg had been reported for “Keitt" manqoes/, Israel

anfqoesS and cvs. ‘Dasheri’6and ‘Badami” X The glucose/
fructose ratio showed marked differences during fipening

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 26, NOV./DEC. 1969

Changes in chemical composition of ripening mango fruit

Citric acid Malic &cid Ciltric tqd g%a;] Osoggtgjlse
mg% m malic acl Ino acl
(g () ratio (mg %)
181 3715 5.02 166
1500 32 4.26 19
1229 490 251 18
1138 37 302 m
1248 319 392 1%
5 2.6 453 180
1085 215 3.94 19

537 24 2.29 166
3951 41 8.98 97
1840 32.3 575 68
9.2 444 218 4
804 480 167 4
1489 315 473 150
1408 299 470 100
1034 24 3 166
9.6 459 208 1
5001 780 641 1%
4203 81 891 1%
1680 452 313 i1
130 49,0 251 10
1880 209 897 1%
1m31 199 872 1
1683 260 6.48 168
80.5 313 257 178
1677 35 501 21
1410 30 428 232
1216 3.6 369 222
1038 495 209 241

dependln% on the cultivar. The ratio increased in ripe fruits
of ovs. ‘Suvarmarekha’ and ‘Totapuri’, decreased in ¢vs.
Alphons;, ‘Fazli” and ‘Dashert” and remained more or less
the same in ovs. ‘Banganapalli’ and_‘Langra’. Previous workers
have reported a conStant glucosejfructose ratio for ‘Kiett’
Q&anﬁges and decreased "ratio for ‘Alphonso’ mangoes3

fing ripening. -~~~ L
- Loss ingeidity during r;‘oenlng was indicated by decreased
titraple af|d contents. in a|l .sev?n cu’}wars Table 2). A six
t0 ninefold decrease in acidity from harvest maturity to ripe
stage was observed, Ripe fruits of ov.. ‘Suvamarekha’ recorled
maximum,and cy. ‘Totapuri” the minimum acidity levels, The
reduction In acidity and'increase In soludle sugars constituted
substantial increase in _su%ar_:(?u_d ratig, Citric and malic a '?f
were the major. organic acids identified, A two to six fol

decrease in Citric cid was observed dunng ripening, Malic
acid concentration changed marginally and the trend varied
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Oe endmg on the cultivar, A large decrease in citric acid and
a small réduction in malic acid"concentration was reported
for ‘Keitt" mangoes/ during  ripening. Malic acid
concentration was Teported to be increased during npemng
in ov. ‘Badami’¥ "The large decrease in Citric. aci
concentration ohserved was responsible for the reduction in
citric:malic acid ratio in ripe mango fruits, _
No appreciable changes were observed in the concentration
of total soluble amino &cidls during ripening. However, there
were varietal differences in the” total amount present at
different sta?es of ripening. The paper chromatoqraphm
separation of soluble amind acids Indicated no qualitative
changes in their pattern. In all chromatograms, 21 spots were
ohsefved. E|(11ht_een out of 2 amino aclds were tentatively
identified as alanine, a -aminobutryic acid, argining, aspartic
acid, glutamic acid, glutamine, glycine, histidine, isoletcine,
leucing, lysine, metftoning, phenylalanine, profine, serine,
threonine; tyrosine and valine. Presence of 12 amino acids
Inovs. ‘Paifi’3and ‘Dasheri’4, 17 in Alphonso™bhad been

Rl

reported. The concentration of individual  amino acids
changed markedly from harvest mature to eating ripe stage.
In addition to the influence exerted by su%ars and orgamc
acids on the overall flavour quality, both the content and
composition of lipids may “influence the fruit aroma
significantly. The data on tfe c,hanges In lipid components
ofmango cultivars durgng r|pen|n? re 1pres nted in Table 3
Total lipis, unsaponifiables and total fatty acids increased,
whereas free fatty acids and phosPhoIJ 105 decreased during
ripening. Alphoriso had high total lipics content followed by
ov. Langra. The other five Cultivars had more or less the same
lipid content at ripe stage. _S|m|IarIIy ov. Alphonso’ also had
maximum  total “fatty” acids followed by ov. ‘Langra’
Banganapalli’, ‘Dasheri, *azli’ and ‘Suvamarekha’ ‘had
intermeciiate values. “Totapuri” recorded minimum content.
Ripening of Alphonso’ mangio at ambient temperature was
reported to be associated with increased glyceride content
and without any alteration in phospholipid tontent, Whereas
these changes were not appreciable in Totapuri’mango®

Table 3. Changes in major lipid constituents of ripening mango fruit

Cultivar Days Total Unsaponi-
after lipids fiables
harvest (%) (%)
Alphonso 0 0671 0.025
2 0.803 0.05
4 0.785 0.060
6 0.908 0.068
Banganapalli 0 0.305 0.036
2 0.319 0.032
4 0.382 0.040
7 0.465 0.043
Dasheri 0 0.388 0.036
2 0.359 0.054
4 0.382 0.025
7 0.451 0.036
Fazli 0 0.444 0.030
2 0.445 0.035
4 0.457 0.057
7 0.388 0.053
Langra 0 0425 0.049
2 0.455 0.051
4 0.556 0.049
7 0.543 0.022
Suvamarekha 0 0.263 0.025
2 0.249 0.026
4 0.300 0031
7 0417 0.046
Totapuri 0 0401 0.028
2 0.409 0.028
4 0.434 0.034
8 0.445 0.033

Values are the average of 2 independent determinatio

Phospho-  Free fatty  Total fatty Sterol Squalene
lipids acids as acids (mg %) (mg %)
(mg %  acid value (%)
589 162 0.358 6.4 0.34
5.1 i 0.438 8.2 0.68
50.1 23 0.523 8.2 051
499 20 0.800 123 051
7 46 0.224 48 0.34
706 4 0.239 50 0.34
62.0 2 0291 59 0.34
595 3 0.360 12 0.17
594 3 0.255 5.2 0.28
5.8 50 0.269 59 0.23
413 2 0:281 6.8 0.34
523 i 0.360 12 0.40
65.7 % 0.222 6.8 051
4.1 ol 0.245 9.2 017
300 54 0.380 99 0.34
413 2 0.263 94 051
790 53 0.329 44 0.36
136 84 0.345 59 051
87.3 2 0.466 6.7 0.34
790 5 0.504 8.2 0.55
905 1% 0141 44 017
189 106 0.166 41 0.23
.1 80 0.199 54 0.28
60.5 2 0.381 6.7 0u
436 148 0132 82 0.36
4.6 148 0132 8.2 0.36
423 il 0132 82 051
2.4 46 0131 89 0.34
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Table 4. Relationship of aroma characteristics of ripe mango fruits with pulp colour, sugar :acid and
CITRIC:MALIC ACID RATIOS

_ . Pulp colour Sugar to Citric to
Cultivar Aroma characteristics (OD. at 443 nm) acid ratio malic acid ratio
Alphonso Very strong aroma (++++) 13 315 302
Suvamarekha Strong aroma (+ ++ 1.20 2193 2.61
Banganapalli Strong aroma (+++ 106 3048 2.29
Fazli Strong aroma (+++ 102 52.20 2.08
Langra Strong aroma (+++ 105 6341 251
Totapuri Moderately strong aroma (++) 0.85 7100 2 %
Dasheri Mild aroma (+) 0.59 8168 1

Considerable reduction, in free fatty acids was registered in
all the cyltivars while ripening. THie role of fajty ‘acid as an
Intermediate during breakaown of lipid is well known. The
decreasing P_attern of free fatty acids emphasises their ole
as a poténtial source for synthesis of ‘other metabolites
Including aroma compounds.”Earlier results on the activity
of enzymes involved in the biogenesis of lipid derive volatiles
Inmango fruit revealed that considerable variability In actm(tjy
level existed among the cultivars. The relatively high aldehyde
forming actmg oserved in ov. Alphonso was associated with
the présence of Cb aldehydes in high concentration in this
cuItwarl%. The total s(er.ol ?nd s%ualene contents in
unsaponifiable fraction of lipid from four rlpenm?_stages In
seven cultivars revealed that the total sterol contentincreased
?inde nsiﬂualene content did not show a definite trend during
lefI‘egrent man%o cultivars at ripe stage possess a distinctive,
characteristic aroma and flavour. Flavour is based mainly on
the balance between sugars and organic acids and of numerous
aroma compounds. Efforts were made to relate the intensj
of ripe mango fruit aroma scored by sensory evaluation it
that tof bdoc_hemu:tal parameteorls tsuch das't pulp Ig:oloué
carotenoid pigments), sugar:acid ratio and citric:malic aci
Satlo (Ta Ieelg Cultle/ar ‘Basherl’ Wlt?] mild aroma (+S had
minjmum v u%_ for tofal carotenoids, as comﬁared 0
Alphonso with high total carotenoids and very stro q_aroma
(+++4). ‘Suvamarekha’ ‘Banganapalli’ and ‘Fazli’ with
strong aroma $+++) had intermediate values. T otagurl’wnh
moderateIY strong, droma (++) had value lower than that of
the above three clltivars but higher than cv. ‘Dashert’. Ripe
fruits of v, ‘Dashert’ also recorded minimum value for citric:
malic acid ratio, Alphonso’ with maximum aroma grade
(++++) had high citricimalic acid ratio, The othef” five
cultivars.had intérmediate values. ‘Dasheri’ had maximum
sugar:acid ratio. The ratio progressively decreased as the
aroma grade of fruit increased.” Tofapuri’ with moderately
strong droma (+ +3 had lower ratio than ‘Dasheri’. The other
five (iultlvars had still lower values than . ‘T 8ta uri’. A
correlation was reported o be  ascertained Detween
or%anolaptlcall evaluated aroma and flavour characteristics
and the ratio of palmitic to palmitoleic acid in mango The
relationship obtained between aroma and biochemical

parameters could be useful in preliminary screening of mango
cultivars for their eating quality. o

The volatiles of TIRE mangQ fruit extr?_c,teq was ojly in
nature for ovs. Alphonso’, “Banganapalll’, “Langra” and
‘Suvamarekhia* and waxy In nature Tor cys. ‘Dasheri” Fazlr
and ‘Totapuri’, The volatiles were resolved into 50 components
In Alphonso’, 43 in ‘Banganapalli’, 46 in Dasheri; 32 in
Fazli’, 26 In ‘Lan?ra’ In ‘Suvamarekha” and 30 In
“Totapu*. Aroma of ‘Dashert mango was Jeported to be
amixture of 30 to 40 components and that of ov. “Langra™®
essence 21 components.
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Proteolytic ang L£olytrc Degradation Products as Indicators
for Quality Assessment of Canned Mutton Curry
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Quantification of quality defects such as off-odours occasionally noticed in commercially sterile canned mutton curry was studied
by monitoring certain proteolytic and lipolytic degradation products such as polyamines, free amino acids and phospholipids. Canned
mutton curry was prepared using fresh, spoiling and spoiled meat. Analysis of important polyamines such as putrescine, cadaverine,
spermidine and histamine by TLC and HPLC and phosphorus present in phosphatidyl ethanolamine and phosphatidyl choline
by TLC, densitometry and calorimetry showed that in the canned curry of acceptable quality having no off-odours, the quantities
were 9.0 mg/100g curry and 500 mg/100 g curry respectively. In those samples which had off-odours and were of doubtful and
unacceptable quality, the quantities of polyamines and phospholipid phosphorus were nearly 74 pg/100 g curry and less than
70 mg/100 g lipid respectively. Therefore, polyamines and phospholipid phosphorus are indicative of the quality of meat used for
processing. Measurement of free amino acids (expressed in terms of tyrosine value) did not prove to be helpful.

Acceptabrlrty of canned currred meat is dependent on the  dansyl chloride (5 g -(dimethyl amino)-naphthalene 1-sulphonyl
bacterial qua rty of mutton used for processrnd Canned  chloride); polyamines sch  as “putrescing, cadaverine
currred meat epared from mutton, Spices, vege able fat s Coermrdrne histamine were Sigma grade (Sigma Chemical

apopular rea toeattemwhchsare lar supply 10 ndan
o e gu UpP Qg Equrpm nts:. - Spectronic-20 (Baush and Lomb) was used

Defence Servrces Meat used rn te manu acturin
for colorimetric analysis. TLC plates were scanned usrnd

processed. meat gro ducts must be free from Signi cant
detenoratrve ﬂav Ur changes. Investrgatrons In the'last few  microprocessor contfolled Scanning Densitometer modé
, Schimadzu Corporation, Japan. HPLC analysis was

years.in our laboratory have_ concentrated on the studr( of CS9
chemical aspects of méat spoilage under warm temperature  carried out on_ High Performance Liquic Chromatograph

in relation to their detection in the processed meat products.
Quantification of such defects particularly those which can
be related tq tne occasional occurrence o ut id off-odours
n commercra y sterile canned mutton cur ave een the
marn arm of thiese Investigations,

It as een regortedlltthat analysrs of total free fatﬁr acids
A) and_cert 8ecr IC fatty"acids present in the F-
ractron by TLC and GLC to eusefu asrndrcators of uaIrty
In order to provide additional, comB ementarg/ tests for
quanti rncTr such flavour defects noticeable in the énd prouct
suspected 0 arise from the use of bad C\ua ity meat, various
hea stable chemical compounds were selected and monitored
In the product prePared from meat with va rnI%r tlegrees of
freshn ss Chroma ographic and photometrrc ec N ues WWere

ed for measurrnd/\e can €S rn hospnolipicls,
o Ines and tyrosine Value and t edataaepesene In
he” present paper.

Materials and Methods
Chemicals: Phosphatrd}rl ethanolamine (5

phos ha
tidyl choline (PC), phosphaticyl serine (

Lyrosine

(Waters Associates, USA). equipped with an automated
gradient controller, UK injector. UV 254 nm detector (440
model) and a data processor (model 730). The separatron WaS
carried out using a reverse phase (Micro Bondapak —

column.

Preparatron of samples écanned mugton cur
mutton curry2 wes prepared using

(1065 h postmortem with a standard

). Canned
(a} fresh meaf mince (F)
plate count (SPC) of

organismy MC spoil rng meat (S, wrthaSPC

~ 5x 7or?anrsms ¢) Spoil rn eat (S2) with

—5x Osor anrsms —S Cand( tostgll\lk/sporled
meat 3 with a 0rg anrsms

currywaspace rn SR acquere 301x309 QTS cans and
processed at 120°C for Lhr, Inall, two batches of curr% Wwere
prepared and in each batch at least three cans of eac
of sample were made and duplicate samples from eac ot
the three cans were sUbjected. to analysis.

osp Old)l ana¥srs Lipids fronf canned mutton cur

aso rom raw meat mrnce F S, S2and

usrn? which tecurn( re‘oare WWere extracted5 and
uantified. 25 1 of the choroform Solution of the above

34
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(2 9 lipid/10 ml) were used for separation and jdentification
OH Th i Fﬁr ﬂnect Iqttjantlflcatlon (?f _tlhndlvlldéjdal
ospholipid-phosphorus, plates were sprayed with molytdic
gcnf pand %c_ar_?ne(? Fin a TI_E pieate scan er%t 530 nm. _smg
0.5 mg of lipid, the total lipid phosphorus was determine
by co o_rlmetrly8
Tyrosine valug;  Two P sample (a.b,c,0) was blended and
extracted with 10 ml chloroform o remove the mterfe_nng
lipios from the sample. The agueous layer was deproteinise
using 30 ml of 5 per cent trichloro-acetic acid (TCA) and
after centrifugation the total volume was made to 40 ml with
CA _solution. - This solution %.5 ml) wes taken for
(r:ggo%etnc estimation (710 nm) using Folin-Ciocalteu
A%alysus ofpolyamines: - Polyamines were extracted from
90, curry saniples using 15 ml of 0.4 M perchloric
acidl) After solvent extraction and purification, the
resiclues were dissolved in 25 ml distilled mater. Five m| of
the sample extract and 0.2 ml standard amine solution (-10

U moles) were converted to flyorescent dansyl derivatives(l

The crygtalh_ne_ residues were finally dissolved in 2 ml and
1 ml &cetonitrile for samples and”standards respectively.
Twenty five Miof these solutions were fractionated on silica
(I;el 5. platell and detected under UV Tight (360 nm).
dentities were established with the help of authentic
standards. For quantification, HPLC was used, The dans%l
amines (authentics) were purified on TLC prior to, HPL
analysis in order 10 eliminate all the minor impurities that
were detectable in HPLC, The solutions containing dansylated
amines extracted from the meat curry were dillited t©0 110
with acetonitrile and 5 pl was apP led on the Clg Micro
bondapak column. They were separated in the isocrafic mode
using 0.6 per cent glacial acetic acid in water as solvent A
and acetonitrile : methanol (L1) as solvent B mixed in 15:85
proportion 51 mi/min_ flow rate) and detected with a UV
detector 254 nm (0.05 AUFS) and quantified.

Results and Discussion _ _

Fig. 1Aand IB give the TLC separation of the various
phospholipids _Present in lean meat F S, S2 S
Undergoing spoifage and also thase present In canned mea
curry 3, b, c and d; respectively. Four phosghohmds_wz. PE,
PC."PS and jn addtion to PA (phosphatidlic acid) were
distinctly resolvable. The concentrations appeared o be very
high in fean meat undergoing spoilage (Fig.IA) compared fo
that present in meat cu_rrg (F|g.IB which is a composite
mixtyre of lean meat, adipdse, saturated vegetable fat, Spices,
condiments, efc. with a meat to, gravy ratio of 595:45, From
the Todine absorption characteristics; PE and PC appeared
to be more. unsaturated than PS, _

Fig. 2 gives the densitometrie scanning pattern_of the
phospholipids from curry samples separated on TLC. Fig, 3
ives the Changgs in concentrations of different phospholipid
phosphorus (PE, PC and PS) and also the total lipid

315

[Fig. iA: Thin layer chromato h
! F—F¥esh, S, S, gSpoiIir?g, %—%poiled.

phosphorus. From the lipid phospharus and phospholipid
ghosphorus contents, the quantities ofthe phospholipids can
e directly calculated using a factor of 25, All the three
phospholipids showed degradatio durmgzspon g, PE showed
nearly 45-50 per cent and PC and PS 15-20 per Cent reduction
Gels a0y Sobel e L e e P
ini
degt&fed, whil@in case of PC and PS the degrada onvgas
ahdut 35-40 loer cent of the remaining quantities,
Igene et al'2have reported decreases in PE and PC durin
frozen storage and cooking of beef. Decrease in PE and |ipi
phosphorus turing spailage or stor]%g% of meat have also been
reported. by various workers13L5, Changes in fhese
phospholipicls in canned mutton curry preparéd from fresh,
spailing and spoiled meat have not been reported so far.
For polyamine analysis, TLC separation wes found to be
suitable for routine qualitative detection. For quantification,

Fig.IB: Thin layer chromatogram of phospholigids in canned meat curry;
a—FHC, b —SMC, ¢ —SMC, d —SMC.
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Fig.2: Densitometric scanning pattern of phosphollplds separated on TLC, Spray reagent: Molybdic acid reagent; Photomode — Absorption Reflection;
Wavelength — 580 nm; a, b, ¢, d — canned meat curries
1— Phosphatidy! serine; 2 — Phosphatidic acid; 3 — Phosphatidyl choline: 4 — Phosphatidyl ethanolamine.

HPLC was the method of choice. Though gradient elution Phosphatidy! ethanolaming

techmoues ar% reported in the |iterture for” the seRaratmn pgolsr)gogus h

of a few polyaminesBL7 unaer the Present conditions Qeee=0ll  Eliusghaftitl cfisline ghiofjborts
1500 4.'- K——x Phosphatidyl serine phosphorus

isocratic mode Wes found to %lve satisfactory solution. F|ﬂ]4
gIves the quantitative changes In various polyamines. In
control sample (a) preparéd with fresh meat quant|t|es of
histamine and spermicine were very small (<0 g vxa%
curry) and cacaverine was not detectable. Putres
preseqt in comﬂaratwely hlgher quantities (35 g/ o
curry). Rogowski et ar” have also reported the asence o
cadzverine nd presence of small quantities of putrescine and
ermldlne In fresh beef, When the initial SPC on meat prior
processm(g Increased to about lO?or%amsm/g as In sample
b, the quan t|es of putrescine and cadavering increased o
about 45 p/100 g hut the concentrations of other amines
reg|stered a S |ght Increase. This may be due to the limited
avallapility of “the substrate such as basic amino acids
ornithing,”arginine, lysine which are 8radua|ly liberated by
the Proteol IC act|v of the mmro] lal enzymes. As the
spoilage progressed as in sample c, there was a tremendous
Increase jin the putrescine and Cadaverine concentrations ﬂnlne
to ten folds) |nd|cat|n3 the more avallablh% of the substrate

due to the Increased rate of proteolys ich t|m the 0 » .
E) R (JUC[)g cannot etotafgy Canned meat curry samples

odour eqins to e ev ent| N
SOUISE by splcm and proc SSing. It Is the pro duct of Fig. 3: Chan%s in total lipid phosphorus and different phospholipid
orus as determined by colorimetry and TLC—scanning

C samoec ) the normaly 0SES problemsassomeﬂmes
It 1s difficult to rely exclusively on the presence of slight off- densﬂometry respectively.

O——0  Total lipid phosphorus

(mg/100 g 1ipid)

0060

o4 0

0020

onno 1 1
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Fig.4: Changes in tyrosine value and some important polyamines
present in canned meat curry samples

odours which leads to douhts with regard to acceptance or
rejection. In sample d, which gave foul smell, though the
(uantities of varigus amines remained hlgiher than that found
in samples 3 and b, it was found to be Tesser compared to
sampl Ic. This couldg not be explained since this was not
I

ec Th

traceable as sampling error. This might be due to other
metabolic conversions. From our experience, if ameat which
has an initial SPC range of 108(r 15 used for Processmg,
the off-odour cannot e masked and the quality can be
ﬁstabhsihed by Vflr(leLtJﬁ %hetmjcal martkers. Wi rftberg_ Iet al. :

ave also reported that at incipient stages of spoilage
minced bee? gnd pork, e valug of ca(Ja\genne ro%e_ shgarp?y
from 0.5 t0 9.6 mg per 100 g. From these observations it is
evident that F]olyamme congentration can also be used as a
marker_for the detection of use of spoiling meat for meat

proc_:essm(l;. _ o _
Fig.4 also depicts the alterations with respect to tyrosine
valué (anather indicator of proteolytic activity). Meastirement
of%rosme value revealed that there wes a progressive increase
in the tyrosine valug, Between samples a £ b and from b
to ¢ slignt increase (20-28 per cent) was noticed, thereafter
about 20-42 per cent. increases in samples ¢ and d were
noticed, mdlcatmg the increased rate of Rrote%ysm in samples
repared with meat containing more than orgamsms/?.

ough tyrosine value has been reﬁ

quality testing indicator for fish20, this was not found to be
very relianle Tor canned meat curry samples due to narrow

orted to be"a suitable-

Rill

range (112-288 mg/100 g curry) over which the changes
occlirreg, causin Qve_rIaPpmg Of samples, _

The above results indicate that both lipalytic and proteolytic
BFgggScstlsnare useful as indicators of quality of meat usedfor
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Bacterial Flora of Some Fishes of Maharashtra and
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Native microflora in different varieties of fishes available along Maharashtra and Saurashtra coasts in India were studied during
1983-87. The flora of fishes studied were Saurida tumbil, Nemipterus, Lepturocanthus savala, Chirocentrus dorab and Coilia dussumeri.
The groups of bacteria, belonged to Vibrio, Acinetobacter, Pseudomonas, Micrococcus, Sarcina, Flavobacterium and Cytophaga
species. Sometimes anaerobes were also isolated from the fish intestines.

Generally, the flesh and the, internal organs of healthy and
freshl cauPht_ fish are bacteriologically Sterile, In coritrast,
the external slime/skin and the dqes_tlve tract of feedm? fish
contain qualitatively and quantitatively varjable hacterial
flora, which play & major role in theé spoilage of fishes.
Different investigators have shown that species belon mg 0
the genera Vibro, Pseydomonas, Acinetobacter, Moraxella,
Havobacterium, %/tophaga, Micrococcus, Corynebacterium
as major flora and Protells, Sarcina and Baciflus as minor
florall2are usually present. The tropical fishes are reported
to harbour mainly Gram positive bacteria61l Karthiayani
%qdl er:OrePorte Achromongcter, Vibrio, Pseudom%nas and
Flavabacterlum as major tlora on, the slime and In_the
Intestines of oil sardings . The, magor flora of il sardines
and mackerals consisted mainly of Gram negative rods
beIonng o the asporo?enous genera Vibrio, Pséudomaonas,
MoraXella, Acinetopacter, Flavobacterium and Cytophaga
spp.12 The available ‘information on the Dactersal
colonisation relates to studies conducted in geographically
different reglons. _ L :

The current study was intended to_Pro_wde information qn
the profile of bactéria associated with intestine, slime/skin
and gills of some species of fishes of Maharashtra and
Saurashtra coasts during 1983-1967.

Materials and Methods - . .
Fresh Hsh oq vaﬁetles_Mande_Il Coilia dussmiert), Karli
Chirocentrus dorah), Ribbon fish {Lepturocanthus savala)
hor bombil S)Saunda tumbil) and Rani (Nem|1pterus s%).)
were brought to the faboratory within two hours from various
boats landing at Bombay (Maharashtra) and Veraval
ﬁaurashtrag fegion durw 1963-87. The bacterial colonies
ere |solatdumg Sea Water Agar ESWAP at 30°C after 48
hr incubation. A representative ot each colony appearing on

*Present address.-Research Centre of C.I.F.T., Veraval, Gujarat (India)
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the plates containing 30 to 70 colonies was selected. The
isolates (1172) were purified and maintained bg the periodic
transfer on the Sea Water Agar and stored &t ref |?erator
temperature (6-7°C) following 24 hr. incubation af’ room
temperature (30+ 2°C). Stancard methods were used to
characterise aerobic “bacteriagl3 The isolates were
identified . Anaerobic sulphite reducers (Clostridia) were
enumerated on trygtone sullnh|te %y_closerme (TSC
medium& These were surface plated and incubated at 46°
for 24 hr and the sulphite was reduced by Clostridiym 2SSD .
to sulphide, which precipitaed as iron”sulphide (Fe2S3.
These black colonies were presumptive of Clostridium and
further confirmed by additional tests.

Results and Discussion .. .

Bacterial generic profile in this study reRresents
apgrommate_esnmate of actual population. Because the single
growth medium, Sea Water Agar could not be expected'to
Support the, growth of all ;Fpes of hacterial species. It has
been Iappra|sed that_”mtagntl) tisve ofttr)]actena mfolng( g{&m %f

ample contents oscillates between the range 10B3an
3 qu]& gfm| ar_?y, I was,afso reporte tﬂ%t t%e variation In
the nature of microflora in the tish are caused by various
environmental factorsh This dege_ndence and variation 1s
particularly distinct for the pelagic fishes, in refation to
quantitative changes of Plankton In the environmentd.

Tables 1to 5 represent the generic distribution of bacteria
on the skin/slime, gills and intestine of Coilia dussumieri,
Chirocentrus dorab, Nemipterus gaponlcus, Lepturocanthus
savala and Saurida tumbil. Since these Studies were
conducted throughout the year, it was found that Vibrio,
Pseudgmon , Acinetobacter’ oPha a and Flavobacterium
were the predominant groups of microflora present in winter
summer and post-monsoon periods, both in Maharashtra and
saurashtra regions.
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Table 1. Percentage distribution of the bacterial genera on coiua dussvmeri

Jan/Feb May/Jun Sep/Oct
Intestines  Slime/skin Gills Intestines  Slime/skin Gills Intestines  Slime/skin Gills
Acingtobacter 2 ) il il B3 8 4 1 5
Aeromonas b b 3 - 5 1 - 5 -
Bacillus - I 2 - 5 1 - 3 2
Cytophaga/
Flavobacter _ 3 4 _ 2 2 - 1 5
Micrococus i) 8 7 u 5 6 5 2 9
Sarcina 4 5 3 6 2 2 6 1 5
Moraxella 5 3 9 2 2 i 6 4 9
Photobacterium 6 5 2 8 3 4 5 8 2
Pseudomonas 22 8 28 26 22 24 29 30 18
Vibrio 28 24 30 kil Rl 28 32 28 34
Clostridium - - - - - - - - _
Unidentified 2 6 1 2 7 3 3 4 1
Table 2. Percentage distribution of the bacterial genera on chirocentrus dorab.
Jan/Feh May/Jun Sep/Oct
Intestines  Slime/skin Gills Intestines  Slime/skin GUIs Intestines  Slime/skin Gills
Acinetobacter 2 20 1 1 V) B 9 24 iV
Aeromonas 8 2 2 3 2 1 3 1 2
Bacillus 8 2 1 2 - 2 4 3 4
Crtophaga/
Flavobacter 4 3 b b 4 5 4 3 1
Micrococus 4 2 16 6 3 V] 8 iV “
Sarcina - - - - _ _ _ _ _
Moraxella 2 4 4 3 8 3 3 b 5
Photobacterium - 4 1 - 2 2 2 1 1
Pseudomonas 23 20 28 2 26 20 2 24 24
Vibrio 30 32 il 2 kX 32 38 26 30
Clostridium - - - - - — _ _
Unidentified 9 1 7 7 — 8 T — 1
Table 3. Percentage distribution of the bacterial genera on nemipterus japonicus
Jan/Feb May/Jun Sep/Oct
Intestines  Slime/skin Gills intestines  Slime/skin Gills Intestines  Slime/skin Gills
Acinetobacter 2 9 28 0 16 il 6 19 2
Aeromonas 6 - 2 9 5 4 1 5 3
Bacillus - 4 - - 3 - - 7 _
Crtophaga/
Flavobacter 3 5 - b 9 4 5 8 0
Micrococus 4 5 2 6 8 1 1 0 2
Sarcina 8 5 3 4 4 2 2 6 1
Moraxella 4 4 2 7 3 3 2 5 3
Photobacterium 3 3 2 5 2 - 6 - _
Pseudomonas 32 24 26 il il 2 2 iy 23
Vibrio 23 yil 24 28 2 kil 35 23 34
Clostridium - - - . . _ _ _ _
Unidentified 5 10 1 4 9 6 7 - 9
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Table 4. Percentage distribution of the bacterial genera on lepturocanthus savala
Jan/Feb May/June Sep/Oct

Intestines  Slime/skin GUIs Intestines ~ Slime/skin Gills Intestines ~ Slime/skin Gills
Acinetobacter “ 2 10 5 i 8 5 i 5
Aeromonas 2 3 2 1 2 - 2 1 2
Bacillus - 2 4 - 6 9 - 4 5
Crtophaga/
Flavobacter 3 6 5 4 2 6 2 4 5
Micrococus 2 iV 4 5 6 2 3 5 6
Sarcina ) 5 6 8 4 4 7 7 8
Moraxella 4 2 2 7 3 0 9 1 5
Photobacterium 3 1 - 5 3 6 4 2 2
Pseudomonas 2 25 il 3 2 9 A i B
Vibrio 30 30 26 29 K| 5 0 24 26
Clostridium - - - - - _ _ _ _
Unidentified 9 1 8 3 8 2 4 8 8

Table 5. Percentage distribution of the bacterial genera saurida tumbil
Jan/Feb May/June Sep/Oct

Intestines  Slime/skin Gills Intestines  Slime/skin Gills Intestines  Slime/skin Gills
Acinetobacter B i 23 22 L 28 2 24 22
Aeromonas 3 3 4 1 2 2 2 4 1
Bacillus 4 - 6 6 - 6 4 , 5
Cytophaga/
Flavobacter 6 5 4 1 4 3 1 2 6
Micrococus 3 4 4 2 9 1 5 4 7
Sarcina 3 4 4 7 3 5 1 2 8
Moraxella 2 2 4 9 6 6 4 3 2
Photobacterium 6 4 4 2 3 1 4 6 8
Pseudomonas 26 20 A 25 23 5 24 9 10
Vibrio 28 Kl 26 8 3 3 29 26 2
Clostridium - - - - - - _ _ _
Unidentified 1 5 1 7 5 0 5 5 4

During the winter period %Jan/Feb) the percentage
distribution of Vibrio was lower than thos of Pseudomon
(Table 3) |n the Intestine of Nemipterus | Japonlcus during
summer an qust monsoon periods, Vibrio re[g/lﬁtere atH hﬁi
count than Pseudomonas |n Intesting, skinfslime and“gi
regions, Next o Vibrio and Pseudomonas  species
Acmetobacter showed lower values (4 per cent) during al

ons nC0|I|a ussumeri, the Acinetobacter sho Ivver

ues per cent ur|n ost -monsoon period, toug no
reason could be ascribed to this,

In this study, it was observed that Gram positive bacteria
comprised about 12-75 per cent of the total bacterial Toad in
skin/slime durm? all seasons. Bacillus was found in the
slime/skin and % IS mostly on Nemipterus Jagonlcus These
were absent in the intestindl flora, invariably. Similar findings
were reported In several other seu% of fishes™9
Micrococeus formed major constitutent of the Gram positive

bacteri in aII seasons Pseuclomonas wes found in the lowest
prroportlon er cent) on the skin/slime flora of Saurica
umb| during Sept/Qct period (post-monsoon) and maximum
() per tient In case of Colig dussumieri,
Overall comparison of the bacterial ?enenc distribution
among the fishes studied showed small” differences in the
Percentage distribution of Vibrio and Pseudomonas dunng
hree seasons. Aeromonas, Sarcina, Moraxella an
Photobacteria constitited lesser proportion of the bacterial
flora in toto, Gram negative non-spore formers constifuted
the maJor flora as réported previously for other fishes
stud |e D|fferent groporﬂon In the bactenal profile is due
to the combined effects of seasonal vanatlon enenc
differences and the physiological activity o Ishes,
Pseudomonas, Acinetobacter “and Moraxella %roups
pr@o maeascomqared tﬂ Vibrio on te erate fishes41
acterial isolates ‘from the Intestines o epturocanthus
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savala and Chirocentrus dorab, Which grew on TSC medium
were classified as ciostrigjum. Some organisms which
apgeared_ on TSC plates, failed to grow on subsequent
subculturing. So, these were reported as false positive growth.
The incidence of crostrigium indicates the feeding habits of
fishes in particular environment as bottom feedérs29
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Kokum and dhupa seed powders were treated successively with various solvent systems to obtain free, bound and firmly bound
lipids. The total lipid fraction was obtained by treating the powder directly with chloroform: methanol (2:1). The lipid fractions
were fractionated into, neutral, glycoand phospholipids by silicic acid column cinematography, quantitated and fatty acid composition'
determined. The results showed that the total lipid contents of kpkum and dhupa were 49.42 and 37.82% respectively. The major
portion of this lipid was free lipids comprising 85% in kokum and 5&85% in dhupa followed by bound (12.14 and 38.34%), firmly
bound (2.83 and 4.76%) and very firmly bound lipids (free fatty acids, 0.04 and 0.13%). Fatty acid composition showed stearic

and oleic acids as major fatty acids in all the lipid fractions.

Kokum and dhupa are tree-borne oil seeds found in many
parts of India, ?artgcularly the central belts and western
ghatslS. The potential availabili

000 tonnes and its oil about 800 tonnesd, dhupa seeds on
the other hand is about 10,000 tonnes giving about 400
tonbne|s5 of flat. _K%kun;] flat dI_S ofte(? #secli. aﬁ edible fat b)(l sor_n%
tribal people in Soyth India and has light grey qr yellowis
CO|0UprI agrey %eel and b?and 0|I¥ (I]astg .Yt IS ,lep used
as an adulterant” of ghee. Dhupa Tat is very similar to
Australian beef and mutton tallow. Large quantities of these
two fats are presently used in the Preparatlon of san, candles
and polishes3. Howaver, these fats have greater potential for
Use as cocoa butter substitutes/extenders after proper
modifications. These also serve as a very good source of
stearic and oleic acids.

Materials and Methods _ , _
The seeds were obtained from Khadi and Village Industries
Commission, Shimoga. Solvents and chemicalS used were
analytical %rade, Sephadex-G-25 (100-200 megh), lipid and
fatty acid standards from Sigma Chemicals USA and Silica
Gel' G, BDH, India were used.
_Extraction and purification of lipids; TNe Seeds were
finely ground ina hand mill and 25 ? portions of the powdered
material, in triplicate, were extracted sﬁccesswe!g with the
solvents at ambient temperature to get ditferent lipids. Extract
of flour with chloroform: methaniol (2:1 viv) mixture was
termed as total lipids. The extraction of very flrml}/_ bound
lipids as free fatty acids was done according to Bligh and
I_y_%lr after audd tlgydrolyms t%f the IIe_ft_-over {e5|due.tTEe
pids were made_ free from the nop-lipid contamipants
p_fssmg throu ah Sepnadex G-25 copu_n%g. T eﬁl?opatPon
different lipids from flour is shown in Fig 1

*Government Medical College, Mysore.

of kokum seed is about 91

Fractionation and quantitation: The pU_I'IfIEd |Ip|d
fractions were resolved on silicic acid column into neutral,
lyco- and phospholipids. The individual fractions were
concentrated under vacuum below 40°C usmﬁ arotary flash
gvaporator and quantified by grawmetrlc method. The valuyes
for “glyco and phospholipidS were further confirmed by
chemical methods according to Dubois et al.9 and
Marinetti® respectively.

Preparation ofthefatty acid methyl esters: Methyl esters
ofdlfFerent lipids were prepared by trans-esterification with
5 Pe{ cent methanolic_hydrochloridet (5 Rer cent acetyl
chloride in speuallkl dried methanol) for 2 hrs followed by
extraction of the esters with petroleum ether (40-60°C2 and
dried over anhydrous sodium sulphate. The solvent was
removed by flash evaporation. _

Gas chromatography of the methyl esters: Fatty,amd
composition of tﬁe dlf%erent lipids was determined Using a
Packard gas chromato%raph; model 427, fitted with a flame
ionisation, detector and a stainless steel column 8’ x s
packed with 10 \Rler cent diethylene _?chol succinate coated
on chromosorh W. Carrier* gas was nl_ro%sn 20 ml/min, Fa
acid methyl esters were separated isothermally at 180°C,
keening the temperature of the injection and the detector parts
at 250°C. Identification of fatty dcids was done by comparing
with authentic fatty acid standards.

Results and Discussion , _
Total lipics on seed weight basis formed 49.42 per cent in
Kokum and 37.82 per cent in Dhupa. Free lipids (FL
comgrlsed amajor portion in these lipids amountm% t0 420
and 21.50 per cent (%5.00 per cent and 56.85 per cent on basis
of total lipids). Bound lipids (BL) were 6.00 and 14.50 per

322
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cent (12 per cent and 38 per cent on total lipids) and firmly
bound lipids (FBL) were 1.40 and 1.80 per cent (283 per
cent and 4.76 per cent on total lipids) in kokum and dhupa
respectively. Very firmly bound lipids (VFBL) were in trace
quantities s freg fatty acids (Table 1) _
The fatty acid composition (Table 8 shows  steari
(42.2—56.7 per cent) and_oleic acids (30.9—55.6 per cent)
as the predominant fatty acids in these lipid fractions. Palmitic
and linoleic acids are present in lesser concentrations. In
addition to this, dhupa fat fractions contain myristic acid
in smaller proportions. The R_olar Qbound) lipid fractions of
jxith kokum and dhupa have highest concentration of stearic
acid. However, the distribution of oleic acid in the different
fractions varies. The polar lipid fractions of kokum and non
polar fraction of dhupa have maximum of oleic acid. The
unsaturated to saturated fatty acid ratio and Cal 12 value
shows that VVFBL of kokum and FL of dhupa fat are more
unsaturated than the remaining fractions. ~ N
The silicic acid column chromat_ogra?hy of different lipid
fractions of kokum and dhupa obtained from free, bound and

323

firmly bound lipids (Table 2) shows that the ma{or portion
of these lipids was neutral lipid (NL). The content of NL
showed a decreasing trend with Increasing polarity of the
extraction solvents. Thus, FL fractions of Kokum and dhupa
contain as h(ljgh 85 92.40 and 96.00 per cent of NL compared
to the bound (69.60 and 68.90 per cent) and firmly bound
lipid fractions F47.20 and 29.30 per cent). Next in abundance
were the gI)ACo Ipids &GL) followed b){_th_e phospholipids (PL).
However, the contents of these two |P_|d fractions increased
with increasing polarity of the extraction solvent. Thus, the
GL content in kokum and dhupa varied from 7.50 and 3.80
?er centin FL t0 38,50 and 39.30 per cent in FBL, PLs varied
rOT'O'Oé I_e,r cent in FL's to 14.20 per cent and 31.30 per
cent in FBLYS.

In kokum, the stearic acid content decreased gradually in
all the_ fractions of different lipids as the polarity of the
extraction solvent_increased. The stearic acid " content
decreased from 58.7 to 4.4 per cent in NL, 64.1 to 40.8 per
cent in glyco and 38.3 to 135 per cent in PL’s. Conversely,

Table 1. Percentages and fatty acid composition (% weight) of different lipids

Lipid 120 140 16:0 18:0 181 182 H’;ﬁ(g 951 uIe_

Type Y%+
Kokum Seed

Free (FL) 4200 Tr Tr - 5.1 4713 - 0.90 40.77
(85.00)

Bound (BL) 6.00 Tr Tr 194 46.0 309 36 0.57 32.86
(1224)

Firmly bound (FBL) (zlédé()) Tr Tr 18 4.9 500 12 105 4518

Very firmII:y 0.02 Tr Tr 30 5.7 36.5 38 0.67 38.04
bound (VFBL) (0.04)

Total lipids (TL) 49.42 1 1 20 380 532 46 137 53.82

Dhupa seed

Free (FL) 2150 Tr 10 6.7 3.7 55.6 - 125 48.90
(56.85)

Bound (BL) 1450 Tr 19 9.2 422 315 9.2 0.9 48.26
(3854)

Firmly bound (FBL) (417%()) 10 12 107 491 354 26 061 301

Very firml 0.50 12 56 129 44.2 349 12 0.56 32.76
bm?r/ld (VFBL) (013

Total lipids (TL) 37182 10 13 6.4 400 27 86 105 41,70

*on flour weight, _ S

Flgures in parenthesis indicate weight % on total lipid basis. Trace, 0.5%
US: Unsaturated; S: Saturated

Cal I, Value : Calculated lodine Value
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Table 2. Percentages of fractions of different lipids and their fatty acid composition
Lipid Fractions 120 140 160 180 181 182 US[S Call 12
Kok ratio value
Free (FL) NL (92.40% Tr Tr 55 587 36.2 - 0.56 3120
GL (7.50% - Tr 70 641 289 — 041 2491
PL  (0.01% Tr - 6.4 383 M7 — 0.80 38.53
Bound (BL) NL (69.60% Tr Tr 6.5 494 44.0 - 0.79 319
GL (17.80% - Tr 86 445 4.9 Tr 0.88 40.34
PL  (1150% 8.2 Tr 85 245 56.6 2.3 148 5217
Firmly bound (FBL) NL (47.20% Tr Tr 28 444 528 - 112 4551
GL (38.50% - Tr 34 408 58 Tr 1.26 4810
PL (14.20% 286 20 137 135 220 11 0.30 20.86
Total (TL) NL (88.00% _ 2.0 24 501 41 - 0.80 39.22
GL (4.00% Tr 30 103 324 54.3 Tr 120 4681
"L (3.00% 55 25 209 21 430 6.9 0.98 4901
Dhupa
Free (FL) NL (96.00% Tr - 6.7 422 5Ll - 1 44,05
GL (3.80% - - 320 164 516 - 107 44.48
PL  (0.01% Tr Tr 219 280 4“1 — 0.79 3801
Bound (BL) NL 568.90% - - 108 421 465 - 087 40.08
GL (22.60% Tr 43 260 173 524 — 110 BT
PL (8.00% 16 36 289 152 326 181 103 59.44
Firmly bound (FBL) NL (29.30% Tr 12 100 3.1 5.1 _ n 45.44
GL (39.30% Tr 15 126 218 5.0 — 13 49.99
PL (31.30% 17 6.4 284 207 428 122 0.5 36.89
Total (TL) NL 275.80% Tr 12 87 380 51 _ 109 491
GL (23.10% 18 21 151 334 476 — 091 4103
PL (L00% 10 28 21 188 36 168 02 63.14
NL: Neutral lipids; PL: Phospholipids Mean of triplicates
GL: Glycolipids Trace, 0.5%

the oleic acid content increased in the NL (36.2 to 52.80 per
pent% and GL fractions (28,9 to 55.8 per centl) only. Further,
in dhupa, as the polarltY of the extraction solvent increased,
there were increased stearic and oleic acid contents in the
GL fraction. Linolenic acid was found only in the PL fractions
of bound and firmly bound lipids. The"linoleic content of
dhupa was several times higher than those found in kokum
lipids. Among the three lipid fractions, the FBL fractions
were more saturated than the other two lipid fractions as
indicated b?/ their unsaturated/saturated fatty acid ratio and
calculated fodine value. Palmitic, myristic and lauric acids
were found in small quantities.

Treatment of the seed flour with different solvent systems
with increased polarity showed greater penetration ‘of the
solvent into the cells. Stronger polar solvents such as
chloroform;methanol (2:1) and butanol saturated with water,
extracts FBL'S which may be bound to carbthdrates or
i)rotem. The VFBL's were éxtracted by hydrolysing the residue
eft after treatment with butanol safurated with water with
6 N HCL in a boiling water bath. Thus, the VFBLS were
entirely free fatty acids.

Lipids extracted with different solvent ]Sf/stems are reported
to have different fatty acid compositionZ[13 A similar trend
was seen in kokum™and dhupa seeds. In kokum, the FL
extracted with petroleum ether showed higher percentages of
stearic acid than the remaining lipids. However, dhupa Shows
increased concentration of oleic acid in the FL fraction
compared to the other fractions. .

It is well established that the major portion of the fats
extracted from forest seeds comprised mostly NL's4L5
Fractionation of different lipid classes (Table 2) ofboth kokum
and dhupa bY silicic acid column chromatogr_apt&y showed that
NL formed the maf|]or component in all the lipids except FBL
of dhupa, where the GL and PL contents were higher. It is
clear from these studies, that the NL content decreases and
the GL and PL contents increase as the polarity of the solvent
used for extraction is increased. N N

Studiess 77 with the fatty acid composition of the lipids of
Plant sources showed that these lipids were enriched with
inoleic and palmitic acids. Kokum and dhupa lipids do not
contain linoleic acid; instead these lipids contain _hlgih
quantities of stearic and oleic acids followed by relatively
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Flour

Extraction with petroleum ether

(3 x 8 h) filtered

Filtrate
Flash evaporation

Free lipids

A ~
Fi[trate
Flash
evaporation

Bound lipids

%iltrate

Flash evaporation

Vv
Firmly bound lipids

Residue

Extraction with chloroform-
methanol (2.1 viv)
(3 x 8h) filtered

Residue

Extraction with butanol
saturated with water
(3 x 8h) filtered

Residue

6 N HCL acid hydrolysis,
100°C followed by extraction
with hexane

Vv

Very firmly bound lipids
(free fatty acids)

Fig. L Isolation of different lipids from flour.

smaller proportions of palmitic acid (ITabIe 2). The high
stearic acid content ?lves these fats a solid texture. They are
often refined and blended with suitable unsaturated fat in
prepg_rgrpg ? iubstltute for cocoa butter and also for utilization
as edible fat,
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A reacly-to-serve beverage, poi)ularly known as_‘kanji’ wes
prepared by natural as well as ‘controlled fermentation
(Lactobacillus plantarum) of black carrots mixed with requisite

uantities of salt, crushed mustard and red chilli powder. The
changes in pH and acidity were monitored during the course of
fermentation. The proximate composition of the carrots wes also
determined. The bottled RTS beverage wes evaluated for its
sensory quality and the beverage prepared by natural
fermentation wes rated as the best during storage for Six months
at room temperature.

The roots of a black variety of carrot (D aucus carota L.)
have heen used for time immemorial for the preparation of
a ready-to-serve (RTS) beverage popularly known as %an f]]l’
in northern parts of India. The conventional method for the
Frep_arat!on of ‘kanji’ involves natural fermentation of
ongitudinally slit carrots suspended in a liberal 3uant|ty of
Wwater c_ontalmrég requisite (1uant|ty of salt, crushed mustard,
and chilli powder in an earthen pot. After seven to ten days
of continuous fermentation, the product acquires sufficient
tartness and an attractive crimson colour. The shelf-life of
the beverage is, however, limited to about seven days, and
thereafter off-flavour develops. Anandz has worked out an
improved process whereby fermentation occurs under
partially anaerobic conditions. Thejuice is extracted by basket
Bress and preserved by adding preservative. Althotgh this
everage is known to possess cooling and soothing properties
besides its good nutritive valuel it has not been
commercially exploited as a ready-to-serve beverage. Shah?
attempted to CFre are a ‘kanji’ concentrate which however,
needs to be diluted prior to serving.

The present study reports the preparation of RTS beverage
by lactic acid fermentation (Lactobacillus plantarum) 0f black
carrots and evaluation of its sensory qualpltles In comparison
with that of naturally fermented product.

The black carrots”procured from the local market were
washed thoroughIP/ and grated ina fruit mill. A sample was
withdrawn to analyse for moisture, ash, Rroteln, sugars and
fat content using standard AOAC methods3. The qrated
carrots were divided into three lots of one kg each. Tn lot

321

J. Fd. Sci. Technol., 1989, Voi. 26, No. 6, 327-328

one, one kg of grated carrots were mixed with seven kg of
water, 200 g of common salt, 40 g of crushed mustard and
8¢ of red chill powder. This fot was fermented under natural
conditions and served as control. The second and third lots
mixed with requisite amounts of common salt, red chilli
powder and water were subjected to lactic acid fermentation
with or without the addition of Crushed mustard resgectlvely.
These two lots were pasteurized at 73-74°C for 20 ;mind,
cooled and inoculated with 0.2 per cent pure culture of
Lactobacillus plantarum CONtaiNIng 108 qolony fo,rmlng
units/ml, activated and maintained as described previously
in enriched medium for lactobacillusSb, the pH of which was
adjusted to 7.6. All the three lots were allowed to ferment for
10°clays at room temperature (20-23°C). The changes in pH
and acidity were recorded during the course of fermentation,
. The decanted heverage was heated to 85°C and hot filled
in 380 ml glass hottles, crown corked and heat processed
immediately for 25 min in bmlmg water, as reported by earlier
workers7s for carrot juice. The Dottles were cooled and kept
for storage studies at room temperature for a period of 9
months. Periodically, the beverage was evaluated for taste,
aroma, bod%/ and overall quality by a panel of scientific
workers of the laboratory, using & ning point Hedonic scale9.
The optical density (O.D.) was measured at 515 nm after
extracting the beverage (2 ml aliquot) with methanol
containing 1 per cent HC1 and made upto 50 ml. The black
carrot slices, 2 mm thick, were dehydrated in a cross flow
dehgdrator initially at 70°C for 2 hr and subsequently at 60°C
for 5 hr. The beverage was also pre_Bared from the dehyarated
slices during off-season as descrined above.

Table 1. Physico- chemical characteristics of black

CARROTS AND RTS BEVERAGE

Fresh RTS

carrots beverages
Mositure (% 88.10 _
Total ash (% 0.48 2.90
Acid insoluble ash (%) 0.02 -
Reducing sugar (%) 441 110
Total sugars (%) 4.96 194
Non-reducing sugar (%) 0.52 080
Protein crude S% 0.46 -
Ether extract (%) 020 -
0D. at 515 nm* ND 0.22
°Brix ND 450
PH. ND 315
Acidity (%) ND 043
Salt (as NaCl) (%) ND 2.52

Results are on as is basis, ~ ND = Not determined
Analysed in duplicate
*of freshly prepared and hottled beverage
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Table2. Changesinphand acidity of rtsbeverage during fermentation and their sensory quality evaluation
Mustard pH after indicated days Sensofy qualjty
Inoculum Salt  powder  Chillies - of the product
used % ) (%) 0 2 4 6 8 10

Natural 2.5 05 01 6.2 4,08 365 3.58 355 315 Most acceptable with colour,
mouthfeel, taste and flavour etc
with mustard aroma.

L. plantarum RQ. RQ. RQ. 6.2 4.2 38 38 37 348  Product acceptable with moderate
mustard aroma.

L. plantarum RQ Nil RQ 6.22 4.2 38 37 37 350 Not liked much due to.unfamiliar

The analytical data presented in Table 1 revealed that black
carrots confain a fair amount of total sugars which are depleted
t_)[y 50 per cent uPon fermentation. The carrot: water ratio of

T was arrived at in order to get the beverage with a tolerable
acidity of about 0.3 per cent. One kilogram of grated carrots
yielded 7.25 kg of RTS beverage. The left over residue was
approximately one kg which contained 0.1 and 0.5 per cent
reducm? and total su%ars respectively. The RTS beverage was
found to_contain 194 per cent su?_ars upon 10° days
fermentation. The initial acidity (as lactic aci 6of the three
lots was 0.18 per cent which increased to 0.43, 0.35 and (

er cent resPectlvely, at the end of the fermentation period.

he pH of the beverage dropped from 6.22 to 315 during
the 10 days fermentation and the final values for the three
lots were' 315, 3.48 and 3.50 respectively (Table 2). The
optical density of the heverage did not change much during
the storage périod of six months mdlcatmgI no appreciable
loss in colour. The osptlcal density of freshily prepared and
stored samples of RTS beverage was 0.22 and 0.20 at 515 nm
respectively. This may be due to the acidic nature of the
beverage. Anthocyanins, which impart deep purple colour to
the be_verage are reported to be more stable in acidic medium
than in alkaline or neutral medium1)

The sensory evaluation of the three beverages revealed that
the bevera?e prepared b¥ natural fermentation was rated as
the best followed b¥, hat prepared by lactic acid (.
plantarum) fermentation of the lot contamln% crushed
mustard. Mustard imparts characteristic aroma to the finished
product. Sethi and Anandi reported that in the fermentation
of cauliflower mustard not only imparted characteristic aroma
to the product but also accelérated the growth of lactic acid
bacteria. The beverage ﬁre ared fromL. plantarum inoculated
|ot containing no crushed mustard, of?ered a characteristic
lactic acid flavour coupled with the aroma of volatile
substances produced during fermentation and hence was not
liked much by the panel. The bottled beverage 85 adjudged
by a panel of f]}udges_usmgi Hedonic scale9, did not show any
discernible change in colour, aroma and mouthfeel during

aroma.

six months storage at room temperature %3°-42°C), thereafter
off-flavour began to develoi). The black carrots were
dehydrated to @ moisture level of about 7 per cent and the
dehydration ratio was found to be 5:1. The beverage prePared
from dehyarated slices after 3 months storage was also found
satisfactory with respect to sensory quality attributes. This
suggests that ‘kanji’ may be made available to the consumer
during off-season when fresh carrots are not available,
The authors are grateful to Dr. B.L. Amla, Director, CFTRI
and Shri KK. ooker{L Area Co-ordingtor, Regional

.35and0.30  Centres for their keen interest in this investigation.
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Moisture gain in one to four hours of chilling of pigeon carcasses
in slush ice averaged to 6.32%. Per cent gain was not significantly
different (P<0.05) between squabs and adults and also between
males and females. Chilling time affected the moisture absorption.
Average moisture loss on freezing (at —18°C) and storage (at
—10°C) of carcasses for ten days was about 1.95%. The loss was
lower in males than in females. Thawing and cooking losses
increased with increase in chilling time.

Chilling prolongs the shelf life but results in 5-8 per cent,
moisture Uptake by the poultry carcasses'. Gain in weight
during chilling and subsequent loss of moisture on frozen
storage, thawing and cooking of poultry carcasses have been
studied21L However, there are no such informations on
pigeon carcasses in the literature. This study was, therefore,
undertaken to !nvestlgate the effect of duration of chilling on
freezing, thawing and cooking losses of pigeon carcasses in
relation to age and sex. _

One hundred and sixty squabs and acult plqeons (Columba
livia dom estica ) Of Indian Gola breed, respectively of 30 and
150 days of age (av. live weight 258 g) were slaughtered by
improved Kosher methgd. SCalding temperatures and times
for these were 54°C and'59°C for 60 and 90 sec resgectlvely.,
Dressing and evisceration were effected as reported by Keshri
and Sharmal2 The carcasses were weighed individually
before chilling (av. weight 178 g) and chilled in slush ice (ice
and water in proportion of 50 per cent each.. %Mlckel_berry
et al, 13 each hatch contained 10 carcasses with 5 kg ice in
5 1ofwater2 for 1,2, 3and 4 hr, Each bird was then reweighed
(av. weight 189 g) to find out the we[%ht ?al_n :n chilling.

Chilled carcasses were packed individually in LDPE baﬁs
(200 gauge) and allowed to freeze at —18°C."After 24 h, the
weight was recorded again. The carcasses were then packed
in another bag and stored at —10°C. After ten days of storage
the carcasses were removed and weight loss during frozen
storage was calculated. Carcasses were then subjected to
thawing in a refrigerator ‘at 4-5°C, RH 85 per cent) for 16
hr. Thawing loss was calculated, Thawed carcasses (av. weight
176 g) were kept in heat resistant polyethylene bags an
cooked in a constant temperature water bath at 80°C f%quabs
40 min, adults 60 min). Weight loss on cooking was calculated
by subtracting the cooked carcass wel?ht_ (av. weight 156 g)
from the initial weight. Statistical analysis was done as per
Snedecor and Cochran4
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Mean values of per cent g{aln in weight on chilling and loss
during freezing, storage, thawing and cooking of pigeon
carcasses are presented in Table'l. There was no significant
difference in per cent gain in weight durmlg chilling between
either squahs and adults or males and females. However, there
was a significant difference in weight ?aln (P<0.05) hetween
chilling “periods. The mean valués of per cent weight gain
ranged from 4.07 to 7.98 in 1to 4 hr of chilling.” Kotula
et al. have reported 5 to 8 Eer cent_of moisture Uptake in
broilers during Chl||ln([]. Jan K et a/7, observed a moisture
uptake of 5.09 per cent and Thomson et a1.5a gain of 7.40
per cent in broiler carcasses. Marion et at. % have reported
4.72 10 5.54 per cent weight gain in turkeys. The fryers had
a pick-up of 7.19 per cent. These findings are comparable
to those of pigeons reported in this study.

There was a significant difference (P<0.052 in per cent
weight loss on freezing for squabs and adults. Losses in
squabs were hlgher than those in adults. The losses in males
were significantly lower r(P<0.05) than those in females. The
chilling time had a significant (P<0.05) effect. The freezing
loss ranged from 0,61 to 1.94 per cent. Sivacheva et al. T/
have reported weight changes during freezmg storage of
chicken'meat. They found moisture losses of 2 per cent in
unpacked and 0.1 per cent packed chicken during freezm?.
The freezing ~losses  were possibly ~due fo
evaporation/desiccation of moisture from frozen pigeon
carcasses. Frost formation was also observed within th]%
frozen Facks. Similar reasons have been assigned by Vahl
for the os_ses_o_ccurrlng} during storage of frozen foods. There
Was no agmflcant difference in loss on storage between
sguabs and adults. But there was a significant difference
(P<0.05) between males and females. The loss in females
was higher than that in males. There were also significant
differences (P<0.05) between 1 2, 3 and 4 hr of chilling.
Pandey and Mahadevang have rePorted that chilling time had
a sigriificant effect on storage losses in chickens. Keshri
concluded that variation in weight of carcasses, body size and
surface area were some of the important factors causing
differences in losses ,durm? frozen storage of poultry.

There was a significant difference s%<0_. 5) bétween
thawing loss for squabs and adults. The loss in Squats, was
hg%her than that In adults. Also, there were significant
differences (P<0.05) between carcasses chilled for 1, 2, 3
and 4 hr. However, there was no significant difference
E)P<0.05) between males and females.” Thawing loss was
Detween the ran%e 0f 3.92 and 6.28 per cent. Althiough there
IS no report on thawing loss of pigeon meat in literature, the
values obtained in this study ‘are comparable with those
reported for the broiler carcasses by Janky et al. and
Pandey and Mahagevan8. |

There was a significant difference (P<0.05) between
cooking loss of squabs and adults. Males had a significantly
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Table 1. Per cent gain in weight on chiIIinégFand per cent loss on freezing, storage, thawing and cooking

PIGEON CARCASSES

cril Squabs Adults .
illin
pe(tr]irtidg Male Female Male Female
% gain in weight on chilling
1 456 + 0.40a 505 + 041a 407 + 0.40a 554 + 0.36a
2 6.75 + 0.21b 594 £ 0.96b 535 + 0.26b 563 + 0.30a
3 705 + 0.39% 732 + 0.45¢ 6.52 + 0.3 6.84 + 041
4 764 + 0.54d 798 + 0.51d 7.24 + 0.25d 767 + 0.25¢
% loss on freezing
1 095 + 0.n" 106 + 0.24a 061 + 0.13a 091 + 0.17a
2 122 + 0.180 125 + 0.20a 0.62 + 0.14a 113 + 0.05
3 126 + 013 154 + 0.20b 112 + 019 153 + 0.23b
4 140 + 0.14b 194 + 013 129 + 0.4 168 + 0.30b
% loss on storage
1 039 + 0.04a 059 + 0.10a 0.22 + 0.07a 055 + 012
2 041 + 0.04a 0.80 + 0.14b 061 + 0.050 0.68 + 0.09b
3 0.60 + 0.06b 1.39 + 0.25¢ 0.62 £ 0.08 081 +0.16KC
4 0.64 £ 0.09% 153 + 017c 0.92 + 0.16¢ 099 +0.32¢
% thawing ioss
1 4.49 + 0444 468 + 0.67a 392 + 0.3% 437 + 0.48a
2 471 + 0.3% 507 + 0.6%b 4.22 + 0.66a 446 4 0.38
3 6.13 + 0.250 548 + 0.78 425 + 0.63 4.9 + (.76
4 6.28 £ 0.73° 5.64 + 0.74b 517 + 0.65 565 + 0.55h
% cooking loss
1 993 + 0.74a 1109 + 0.50a 9.44 + 0.66a 1119 + 1.00a
2 129 + 131, 1269 + 0.77bJ 1092 + 0.25b 1+ 120
3 12.89 + 068 1310 + 0.820 1116 + 081 1189 + 0.96
4 B.09 + 0.52 1378 + 0.40b 1149 + 1.29% 12,60 + 0.60b

Each value is the average of ten replicates
+ Standard error

Means in the same column with different superscript differ significantly (P < 0.05)

lower (P<005) cooking loss than females. There were also
significant differences _&K0.0S?} among carcasses chilled for
1h_2 3and 4 hr of chi l'mﬂw' The cooking loss of carcasses
chilled for 1104 hr was in fhe range of 9.93 to 13.78 per cent.
These values are less than those reported by Janky et a1.7
for broiler chickens and Pandey et ar. * _for qualls.

The authors are thankful to Dr. H.B. Joshi, Head, Division
of LPT and to Dr. P.N. Bhat, Director, IVRI, |zatnagar for
providing necessary facilities.
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Mineral contents of apple, plum, pear and apricot wines were
determined by atomic absorption spectrophotometer. Sand pear
wine had the highest contents of Na, Mg and Mn (87, 37 & 110
ppm resp), while max K (2602 ppm) and Zn (2.69 ppm) contents
were recorded in wild apricot wine. Apple, apricot and plum
wines were richest in Ca, Cu and Fe (114, 0.96, and 12.73 ppm.
resp). The values determined for all the elements were in the
acceptable ranges compared to those reported for grape wines.

~ Fruits as raw materials for wines, contribute some minerals
important from processing and nutritional point of view.
Among the various elements K, Ca and MP are important
for their role in human nutrition. The trace elements like Cu,
Zn and Fe are analysed for their role in stabilization of
winesLand conforming to the limits for some of the trace
elements prescribed b%/ law2. Similarly, analysis of Na in
beverages is carried out to determine the. safe limit for human
consumption. Mineral composition of grape-wine is available
i literature234 but published information on this aspect is
lacking for wines other than grapes. Studies to determine the
mineral composition of wines %repared from various_fruits
were initiated and the results obtained are discussed in this
communication.

Wines used for analysis were produced exBerlmentaIIy in
the fruit technolo?y laboratory of the Department of
Post-harvest Technology. The preparation of wines from plum,
pear, apple, aﬁrlcot and ciders trom apple were carried out
according to the procedures developed for the specific fruits
and the type of winel59. All the fruits except wild apricot
were procured from the University experimental orchards.
Wild “apricot (‘Chulli’) was obtained in the form of
pulp preserved with gotasslum metabisulphite (KI\_/IS% @
1500 ppm.. from Sharbo, district, Kinnaur, where this fruit
Is found in abundance. The wines were prepared from
cultivated apricot (‘New Castleg, wild apricot F‘Chulh), apple
(Golden Delicious’), plum é anta Rosa’, ‘Green Gage” anc
Methley’} and sarid pear. Cider was OFre_pared from hPmc
7-in-I apple juice concentrate and hard cider from ‘Golden
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Delicious’ apple. The analysis of wines for K, Na, Ca, Mg,
Zn, Fe, Mnand Cu was carried out by Perkin Elmer atomic
absorption spectrophotometer model 2380. Before anal¥5|s,
the samples were appropriately diluted. For all determinations
mixtures of acetylene gas and air were used as a fuel and
oxidant respectively, S

Mineral composition (Table 1) showed a wide variation in
the levels of the metals In different wines. Sand pear wine
had the highest contents of Mg, Na, and Mn while maximum
K and Zn contents were recorded in the wild apricot wine.
Wines from the other fruits were found to have Intermediate
mineral contents. The differences could be attributed to the
Inherent concentrations of the elements in different fruits as
well as the procedures employed for the preparation of wines.
Different methods of Rrepatatlon of wines of acceptable
sensory qualities from the various fruits are required because
of the difference in their pRP/smo-chemlcaI characteristics. The
results also show that the Na content of the wines ranged from
11to 87 p.p.m, the highest being recorded in pear wine and
lowest in ‘New castle’ apricot wine. ExcePt wild apricot, pear
wine and cider, all others had Na contents less than 20 mg/L.
For grape wine, the sodium content is generallg less than"100
myL . Since the levels of Na less than 300 my/L are
considered low for food and beverages, all the wines studied
fall under the low Na content category3, The low content of
sodium is a desirable attribute because high amount of it is
not recommended for heart patients. ,

Al the wines had more than 1000 p.P.m. of K the highest
being in the wild Vsprlcot wine closely tollowed by cider and
sand pear wine. Wild apricot wine, pear wine and cider had
more K contents compared to the reported value of K ingrape
winesy * . Therefore, these wines could be considered as
good K contributing beverages. Slightly, more K in the wild
apricot wine is ap arentlx_ due "to ‘the KMS used for
preservation of pulp from which the wine was prepared. The
preservation  of Pul was absolutely necessary to avoid
spoilage due to distant transport. In cicer, blending with fresh
juice for its preparation may have accounted for high K levels
and therefore, the method of blending is beneficial from
mineral nutrition point of view. In plurn, the differences in
K contents, could be attributed to their varietal characteristics.
All the wines except that of pear had Mg contents egual to
or less than 25 p.R.m. while the Ca contents ranged from
Tto 139 pM)m The pear wine had the highest contents (37
p.P.m) of Mg. Compared to the reported values for grapes23
all the wines exhibited similar Ca but low Mg content,

In wines, iron contents are normall% lowL The Fe
contents in various wines studied ranged between 2.72 and
1273 p.p.m., Santa Rosa wine recording the highest value,
and apricot (‘New Castle’) the lowest. These are comparable
to the values mentioned in one reportLhut are considerably
higher compared to those reported by other investigators for
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Table 1L Mineral contents (pp.M) of different fruit wines

Fruit Variety Na K
\;?\\})HCOI wine “New Castle” il 1481
ild apricot wine ~ “Chulli” 43 2602
Apple wine “Golden Delicious” 18 1044
Hard cider “Golden Delicious” 19 1069
Cider “Hpmc apple juice cone” 61 1900
Pear wine “Sand pear” 87 1906
Plum wine “Methley” 26 1450
Plum wine “Green Gage” b 1258
Plum wine “Santa Rosa” 20 1008

grape wines34 The data show that all the wines had Cu
contents less than 1 p.g.m which 1s a Ie?al standardl, the
range bem(I; 0.16 t0 0:96 p.p.m. The Zn [evels Were found
to be less than 5 p"p.m, the suggested limits for grapesL
Cider and apricot wines contained Zn level equal to or more
than 15 Zn,.p.m while others recorded considerably lower
values. Zinc neither has any adverse effect on wine
stabilization nor proven medical effects on human beings at
the_levels expected in wines. But the low level of Zn is
desirable as hl?h values of it impart metallic taste to the wine.
Compared to the reported values in the grape wine which
ran?e from 0.5 to p.g.m, the Mn levels of the wines
analysed ranged from 0.82 to 110 p.p.m. A reference to the
Prevention of Food adulteration Act (PFA)’ 19542 and the
comparison of the values of trace elements like Cu and Zn
of wines obtained in this study indicate that these were found
to be far below than the prescribed limits.

In conclusion, it can be stated that wines produced from
apple, pear, plum and apricot had the mineral contents, in
the desirable limits and the fruits, are suitable for the
e\r/eparatlon of wines with the methods employed in this study.

ines Iof these fruits could become good” contributors of
minerals.

Ca Fe Cu n Mn
ik 272 0.9 19 0.88
94 597 0.50 2.69 0.99
i 368 021 0.76 0.84
97 3.03 019 091 0.82
13 431 0.32 154 100
» 891 0.16 0.80 110
93 416 0.50 118 0.98
1 6.97 0.2 105 100
82 iVAKS 0.20 104 0.9
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Chemical composition of edible ripe fruits of Flacourtiajangomas
Rageusch (Flacourfiaceae) grown in Tripura is reported for the
first time. Chemical composition of air-dried ripe fruits (in %)
was moisture, 23.05; reducing sugars, 4.2; ash, 3.46; fat, 3.2;
potassium, 1.26; tartaric acid, 0.44; proteins, 0.38; phenolics,
0.30; nitrogen, 113 x 10 3 iron, 1837 x 10 3; phosphorus,
1628 x 10 3 ascorbic acid, 2.12 x 10 " and unidentified
chemicals, 635 (approx). Gas chromatographic analysis of fatty
acids in fats revealed the presence (in %) of palmitic, 3L.3;
hexadecadienoic, 3.3; stearic, 5.8; oleic, 8.0; linoleic, 4.8; a-
linolenic, 44.5 and a few minor unidentified acids, 2.3. Paper
chromatographic and colorimetric analysis of amino acids from
aqueous alcoholic extract of the air-dried ripe fruits showed the
presence (in [xg/g ) of proline, 8.80; hydroxyproline, 3.19;
methionine, 117, alanine, 0.53; glycine, 0.53 and valine, 0.3. Paper
chromatographic studies on simple reducing sugars and their
alditol acetates indicated the presence of arabinose, glucose,
fructose and galactose.

The. genus, Flacourtia Of family Flacourfiaceae
comprisés2 of 15 species which aré mainly found in
warmer parts of Africa and Asia, Although 3 species are
available in India, the only species, Flacourtia jangomas
Rasusch (Syn. F. cataphracta Roxh) (local name —Pamala&
IS R_rown in Tripura. It is a small deciduous tree of 20-3
ft high with sharp decompound spines on the trunk. The
leaves are pinkish or light cinnamon brown when young and
ovate to lanceolate, aCuminate and cremate—sefrate.” The
fruits are ellipsoid with about 1 inch cross sectional diameter
having dark red or purPIe colour when ripe. The fruit has
a rathier pleasant tart flavour. The flesh is firm, brownish
?reen and fairly juicy. Bruising between hands renders the
ruit less astringent and more palatable. RIRE fruits are used
fresh as drupes, marmalades and 0Jams. The ripe fruits are
available from July to October and are sold for Cheap price.
The tree is popular in villages for its herbal uses and elicious
fruits. Although little work on tannins, proteins and vitamin
contents of fruits \Wes reported24, no Systematic chemical
investigation was done before. Therefore, we undertook a
s¥stemat|g: chemical analysis of the air-dried ripe fruit instead
of fresh ripe fruit as the living cells in fresh fruit cause trouble
during exhaustive extraction of chemicals with organic
solvents. We report here the results of our findings.
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The ripe fruits of F. jangomas were collected from Agartala
Market In July, 1987. The fruits were made into pieces and
air-dried in mild sunlight between 30-36°C for 10 hr and
thrashed by a pestle. Air-dried thrashed fruits (50 %? were
extracted with petroleum ether (b.p. 60-80°) in a soxhlet and
the petroleum ether extract was distilled to-a gummy oil (16
g). The physico-chemical characteristics of this oil were

etermined by usual methods : iodine value (Wij's/30 mm&,
55.5; saponification equivalent (0.5 N alcoholic KOH), 1590,
A 8art of the oil (1.0 ) was saponified with methanolic IN
KOH 525 ml) for 2 hr in an atmosphere of nitrogen. The
solvent methanol was removed under reduced Pressure and
the residue diluted with water. The unsaponifiable matter was
recovered by extracting the aqueous layer with solvent ether.
After removal of unsaponifiable matter, the aqueous layer was
acidified with dilute HCL to pH 2-3 and extracted with Solvent
ether. The ether layer was washed, dried over anhydrous
sodium sulphate and evaporated to get an oil of fatty acids
0.4 g). The fatty acias mixture was methylated with

lazomethane and methyl esters mixture was purified on silica
gel column. The purified esters mixture was analysed on a
pye Unicam 104 gas chromatograph equipped with a FID
and a 10 per cent DEGS column. It was identifieds as
mixture of methyl esters in per cent of a-linolenic (44.5),
Ra|mItIC (31.3),” oleic ((18.0), stearic (5.8), linoleic (4.8
exadecadienoic (3.3) and some minor unidentified acids (%
by C0-gas chromato?raphy with authentic samples. The

resence of unsaturated acid esters was also confirmed by

C anaI){sm of hydrogenated product (10 per cent) of a part
of meth¥ esters mixtlre under identical condition when the
peaks oF unsaturated esters were not found and the relative
Intensities of saturated esters were increased.
~ The defatted fruits residue was extracted with 90% ethanol
in a soxhlet and the alcoholic extract was reduced to half and
refluxed with cone HCL (5 ml) for L hr in vacuo to ensure
hydrolysis of proteins. The resultant extract was neutralised
and concentrated under reduced pressure to a residue (5 ).
A part of the residue 41.5 g) was chromatographed?8 through
Amberlite IR 120(H+) and elution of Column with
aqueous HCL afforded an eluate which on co-paper chromato-
graphy (co-pc)9 with authentic amino .acids revealed the
presence of_?lycme, alanine, methioning, proline and hydroxy-
proline in it. Anather part of the residue (L5g) on similar
chromato raPhy th[ough Amberlite IRA 400(OH_) and
elution of colurn with ZN aqueous acetic acid gave ameluate
which was identified as a mixture of alanine and valine by
c0-pe with authentic amino acids. All these amino acids from
their mixture were isolated as ninhydrin complexes by
preparative-peand estimated colorimietrically” In- jxq per
g of air-dried fruits as proline 8.0?, h_ydroxggrolme 19)
r(*8e3t51)|onme (1.17), alanine (0.53), glycine (0.53) and valing
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Table 1. Chemical composition of air- dried ripe

FRUITS OF FLACOUKTIA JANGOMAS (PANIALA)
Parameters

Moisture (% 23.05
Total ash (% 346
Water insoluble ash (%) 0.78

PH 5
Titrable acidity (ml of 0.IN NaOH/g) 3
Thtal reducing' sugars (%) 4
Fats (%) 3,
0
0

Tartaric acid (%) A4
Proteins (%) 38
Phenolics 0.30
Potassium (m /g& 1256
Nitrogen (mg/100 g 11330
Thtal iron (mg/L00 3 1837
Ferrous iron mg}/l ) 1181
Phosphorus (mg/100 16.28
Ascorbic acid ng/10 9) 212
Proline (pg/g) 8.80
Hydroxyproline (pg/g) 319
ethionine Sp I9) A
Alanine (pg/q 0.53
GI{plne p?/ 0.53
Valine (pg é} o 0.3
Unidentified (tannins, pigments, sterols,
polysaccharides, vitamins, fibres, etc.) (%) 635 (approx).

Alittle of air-dried fruits was accurately weighed in apre-
weighed crucible and was heated in an"air oven at 110°C
for 12hr, cooled and welghed. Fromthe difference in WEI?h'[
?{ tBF cgmble, the moisture content of fruits was estimated

able 1),

A known quantitr of air-dried fruits in a pre-weighed
crucible was strongly heated in a muffle furnace at 550°C
for 6_hr, cooled and weighed“to get the weight of the total
ash (Table 1). The ash was shaken well with a little distilled
water, centrifuged in a pre-weighed glass tube and the
supernatant liquid was removed by decantation. The residue
of the tube was dried in an oven at 110°C for 6 hr, cooled
and weighed to _?et the weight of the insoluble ash ‘Table ).

Air-dried fruits (15 g) were extracted with distilled water
(150 mlz by warming on boiling water bath for 15 min and
cooled to foom temperature overight. The aqueous extract
was filtered and the filtrate was used for detection and
determination of simple reducing sugars, pH, potassium, non-
volatile organic acids, tartaric acid, nitrogen containing
compounds, proteins, total as well as ferrous iron, phosphorus
and ascorbic acid (Table 1), The presence of sugars in the
filtrate was detected by Molisch’s test2 and of keto hexose
by Selivanoffs test2 and with SnCI2, I"SO,, and ureal3 The
reducm? su?ars were estimated after making the aqueous
filtrate free from Protelns_ by passing through resin column
and treatm% the eluate with"anthrone reagent using glucose
as standard. The protein free filtrate on co-pc with
authentic sugars showed the presence of arahinise, glucose,
galactose and fructose. This was also confirmed by reducing
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a part of concentrated protein-free filtrate with NaBH4 and
then acetylating the resultant alditols mixture with acetic
anh_}/drlde and pyridine followed by co-pc with standard
alditol acetates.” The pH of the “aqueous filtrate was
observed by a digital (Systronics) PH meter. The amount of
non-volatile organic acids was estimated by titration with a
standard 0.1 N NaOH solution. The presence of tartaric acid
in the filtrate was detected by resorcinol test’ and its
quantitative amount was estimated by preceipitation_as
potassium hydrogen tartrate by a modified techniquels The
presence of nitrogen containing compounds in the filtrate wes
detected by Dragendroffs reagent and nitrogen per cent was
determined by Kjeldahl methodL7. Protein was detected by
biuret test. The proteins were precipitatedd from the filtrate
by making alkaline with NaOH ana followed by addition of
0.1 M solution of hea\(/jv metals (Cu++, Pb++, Hg++). The
Breupltate was filtered, dried and proteins were estimated
){ K{eldahl method 8 The total as well as ferrous iron in the
filtrate were determined separately by 1,10-phenanthroling
reagent using standard Mohr’s salt Solution as reference.
Phosphorus inthe filtrate as soluble phosphate was estimated
with vanado-molybdate reagent by the method of Donald et
a/182 using standard KH2P04 solution as reference.
Ascorbic acid (vitamin-C) in the filtrate was measured by the
2,6-dichlorophenol indophenol method9. Potassium in the
filtrate was determined by flame photometry®using standard
KCL solution as reference. _
A part of the air-dried fruits (5g) was extracted with
methanol and the methanolic extract was concentrated.to a
gummy residue. The residue Wes dissolved in n-butanol and
extracted the phenolics with 5 per cent aqueous NaOH
solution. _The_a(iueous layer was separated and was
acidified with dilute HCI and extracted the free Rhenols
separately with solvent ether and chloroform. Both the ether
and chloroform layers were washed with water, dried over
anhydrous sodium s_ulﬁhate, mixed together and evaporated
to dryness. The weignt of the residue gave the amount of
phenolics present in"the fruits (Table 1) _
All these data suggest the ?o,od nutritive value of the air-
dried ripe fruits and'to a certain extent these fruits may be
used as a substitute for citrus fruits, _
The authors are thankful to RSIC, Bose Institute, Calcutta
for GC analysis and UGC, New Delhi for financial assistance.
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Microbiological status of groundnut oil samples, purchased from
local market in Pune, was studied with special reference to
lipolytic and pathogenic micro-organisms. Among the 26 il
samples examined, 83 per cent of unrefined groundnut, 100%
ration and 43% refined groundnut oil samples were contaminated
with microorganisms. The predominant pathogenic organisms
were Aspergillus flavus, Staphylococcus aureus and Bacillus
cereus which were also lipolytic in nature. Other lipolytic
organisms were A. niger, Peniclllium sp. and Micrococcus luteus.

Groundnut oil is commonly used as_edible oil in
Maharashtra. Apart from using oil as a frying medium, it
IS a common practice_in Maharashtra to"apply unheated
groundnut oil to chapati before and after roasting. Unheated
oil is also consumed alongwith powders of condiments, spices
and also with chutney.” Therefore, microflora of oil is
important from the point of view of health of human belngs
and spoilage of oil. Although mlcroﬂora_of%roundnut seeds
has been reported, no information is available on microflora
of groundnut oil, This paper presents microbiological status
of groundnut oil collected from Pune market.

wenty six ol samples comprising 12 unrefined groundnut
seven ration oil samples and sevén refined groundnut oil
samples (100 ¢ each) sold loose except for three packed refined
samples were procured from the local market and ration
counters In Pune Cm{. _ _

Aliquots of the oil samples were diluted tenfold using
sterilized quarter strength mrqer solution conte_umn% 0.1 per
cent agar to stabilize the emulSionl Enumeration of micro-
organisms was done using 0.1 ml of suitable tenfold dilutions
ofoil emulsion made in quarter strength Ringer solution and
the selective a%ar media by pour plate technlqlue. For total
viable count of hacteria, and yeasts and moulds, standard
plate count agart and Davis ¥,east extract salt agart
respectively were used. Enumeration, of lipolytic bactéria,
and yeasts'and moulds was done ”-S'”P nutrient agar and
Davis yeast extract salt a%ar resi)ectlve V/ containing 10 per
cent (viv) sterilized groundnut oil (s lipid source) dyed with
(.04 per cent (wiv) nile blue sulphate", For enumeration of
food paisoning organisms selective media used were Mannitol
salt agar3 for s. “aureus, Mannitol egg_ yolk agar for s.
cereus and Aspergillus dlfferentlal medium4 for . flavus.
The plates were incubated at room temperature (28 + 2°C)
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for 48 hr for-bacteria and 96 hr for yeasts and moulds. The
number of colonies appearing on the plates and showing
yellow colouration in case of s. aureus, yellow colouration
with the formation of clear zone around the colony in case
of 8. cereus, orange-yellow colouration in case of A. flavus
and blue colouration r precipitation around them in case of
lipolytic organisms were counted. Coliforms were estimated
b¥ inoculating 10 ml, 1.0 ml and 0.1 ml of 10 per cent emulsion
of oil samples in quarter strength Ringer solution with 0.1
Ber cent agar in MacConkey broth “according to Most
robable Number (MPN) technigue6.

For isolations of saimonella and shigella glroup of
organisms, 5.0 ml aliquots of undiluted oﬂ samg es Were
enriched in 45 ml selenite F broth at 37°C for 24 hr and
isolations were made from enriched broths usm? Wilson and
Blair a%ar and MacConkey agarﬁ by streak plate method.
The plates were incubated at 37°C for 48 hr. For isolation
of lipolytic bacteria and yeasts and moulds, a loopful of the
undiluted oil sample was streaked on nutrient agar and Davis
yeast extract salt agar respectively containing 10 per cent gllv)
sterilized groundnut oil Fas lipid source) dyed with nile blue
Sulphate. The plates were incubated at foom temperature
(28 + 2°C) for 96 hr. Colonies_showing lipolytic activity
as evidenced by the blue colouration or precipitation around
them were identified.

Bacterial isolates were identified according to Bergey’s
Manual and yeasts according to Gibbs and Shapton “and
Lodder9. Moulds were identified by microscopic
observations of their wet mounts in lactophenol cotton blue
stain and according to Barnett and KamatlL

Microbiological examination with respect to total viable
count of the groundnut oil samples under study showed 83
per cent_contamination in unrefined groundnut oft; 100
per cent in ration oil and 43 per cent in refined groundnut
oil as detailed in Table 1

Microbial profile of these oil samples as illustrated in Fig
1 shows that all the samples were free from coliform
organisms. In case of unrefined groundnut oil, the total viable
count for bacteria ranged between 0.0 and 18 X 104 cfu/ml
oil, yeasts and mouldS between 0.0 and 36 X 10\ lipolytic
bacteria between 0.0 and 0,6 x 104, lipolytic yeasts and

Table 1L Incidence of microbial contamination in
GROUNDNUT OIL SAMPI{I_ES FXAMINED

Type Number contaminated mination

Unrefined 2 i0 83

Ration 1 1 100

Refined 7 3 43
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Sample
NoF.J

o O B W

i

16

i

20

pil

22
23
24
2%
26

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 26, NOV./DEC. 1989

Table 2. Samplewise occurrence of lipolytic microbial species

Bacteria

Bacillus licheniformis
Bacillus licheniformis

Pseudomonas alcaligenes

Bacillus subtilis
Klebsiella pneumoniae
Microcaccus luteus

Microcaccus cryophilus
Pseudomonas mendocina

Bacillus cereus
Staphylococcus aureus

Microccus luteus
Staphylococeus aureus
Bacillus licheniformis

Bacillus subtilis
Bacillus cereus

Klebsiella pneumoniae
Micrococcus luteus

Staphylococcus aureus
Micrococcus luteus
Bacillus cereus

Bacillus subtilis
Citrobacter freundii

Bacillus cereus
Citrobacter freundii

Staphylococcus aureus

Unrefined groundnut ol

Ration shop oil samples

Refined all

Yeasts and moulds

Aspergillus niger
Aspergillus flavus
Agpergiljlus niger
Pénicillium sp.

Aspergillus flavus
Pénicillium sp.

Aspergillus niger
Aspergillus flavus

Aspergillus niger

Aspergillus flavus

Hansenula silvicola

Aspergillus flavus
Rhizopus sp.

Pénicillium sp.

Aspergillus niger

Pénicillium sF.
Aspergillus flavus
Hansenula silvicola

Pénicillium sp.

Asperqillus niger
Pe%ciﬁllium s%.

Aspergillus niger

Pénicillium sp.

Total
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Table 3 Incidence of lipolytic microbial species in groundnut oil samples

Microorganisms isolated

Unrefined
L)
Aspergillus niger 4
S @)
Penicillium sp. (127)
Aspergillus flavus (235)
Bacillus cereus él
Micracoccus luteus Eé;
Staphylococcus aureus (81)
Bacillus licheniformis 2
. . 1)
Bacillus subtilis (é)
Citrobacter freundii 0
Hansenula silvicola 0
Klebsiella pneumoniae (é)
Micrococcus cryophilus (él)
Pseudomonas alcaligenes 1
. ©
Pseudomonas mendocina (81)
Rhizopus sp. 0

Figures in parenthesis in column headin?s in%icate mfjmber %f slample_s anal
incidence of microbial species in

Figures in parenthesis represent per cen

moulds between 0.0 and 0.4 X 104, s. aureus and B. cereus
between 0.0and 0.1 x 104and a. fiavus between 0.0 and 0.2
X 104 cfu/ml il. The total viable count in ration il samples
ranged from 0.1 X 104to 15 X 104 cfu/ml qil for bacteria,
01 x 10to45 x 104 for yeasts and moulds, 0.0to 10 x
104 for lipolytic bacteria, 01 X 104to 1.4 X 104 for lipolytic
yeasts and moulds, 0.0 t0 0.3 X 104 for s. aureus and A,
flavus and 0.0 to 0.4 X 104 for 8. cereus. The refined oil
samples were free from . cereus and . flavus although the
total viable count for hacteria ranged between 0.0 and
0.4 X 104 cfu/ml oil, for yeasts and moulds between 0.0 and
0.3 X 104, for lipolytic hacteria, Ilpoéytlc yeasts and moulds
and s. aureus varied from 0.0 to 0.2 X 104 cfu/ml oil.
The identification of the lipolytic isolates (Table 2) revealed
the following:
Bacillus cereus, B. licheniformis, B. subtilis, Citrobacter
freundii, Klebsiellapneumoniae, Micrococcus cryophilus, M.
luteus, Pseudomonas alcaligenes, P. mendocina,

Ysed.

Qil samples examined

Ration Refined Total
(7) (26)
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hat particular group of oil.

Staphylococcus aureus, Hansenula silvicola, Aspergillus
flams, A. niger, Penicillium Sp. and Rhizopus . The pOISSIble
source of these organisms could be the oilseeds, soil, oil
storage containers and handling methods.

Enteric pat_ho%ens ViZ. salmonella_and Shigella group
were absent in all the samples examined. _ _

Total incidence éTabIe 3) of A. niger Was maximum viz.
31 per cent followed by penicillium Sp. (27 per cent), A. flam s
(23 per cent), s. aureus, B. cereus and M. luteus (L5 per cent)
and B. subtilis and B. licheniformis (12 per cent).

The higher incidence in unrefined and ration oils is
aIarmlnq since these oils are consumed hy a large section of
the population. Presence of A, flams, s. aureus and 8. cereus
in the il samples examined indicates potential cause of food
paisoning while presence of lipolytic species shows possibility
o_fI spmlagde (lipolysis) in food products where the unheated
oil IS used.
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The incidence of \V cholerae in fishery products collected from
Kerala and Tamil Nadu coasts during 1986-87 is reported.
V. cholerae (1L was present to the extent of 0.2% of raw fishery
products, whereas V. cholerae non 01 was present in 26.3% of
raw and 12.14% of frozen products.

During the period from 1st Feb. 1986 to 30th June 1967,
1734 samples of marine products comprising shrlmP, cuttle
fish, squid, lobster, clam, finfish and mussel were tested. The
samples were drawn from different fish processing units,
primary process centres, Iandln? places and fish markets
situated at Calicut, Cochin, Quifon, Vizhinjam, Tdticorin,
Mandagam and Madras. These sample colléction spots are
along the coastline of Kerala and Tamil Nadu which together
contributed 49 per cent of the total marine products export
from India. Similarly, 52 per cent (191 to "86) of the fotal
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rejections due o vibrjo cholerae Was also from these two
States - 9 tons from Kerala and 42 tons from Tamil Nadu.
. The samples taken in sterile dishes were sef)arately wrapped
in polythene. Paper and transported to the laboratory under
aseptic conditions by keeping them in sufficient quantity of
ice taken in an insUlated box. The analysis was normally
started within an hour of collecting the samples. The samples
were tested for v. cholerae as follows. Twenty five grams
of the samples were enriched in 225 ml alkaline peptone water
(APW) for 16-18 hr at 37°C and one 3 mm loopful from the
surface was streaked on to TCBS agar plate. Also 1ml from
the first enrichment was transferred to 9 ml APW and after
incubation at 37°C for 6-8 hr,_one loopful was streaked on
to another TCBS agar plate. The suspected colonies from
TCBS agar plates after 18-24 hr incubation at 37°C were
confirméd by the biochemical and serological tests as per the
method carfled out b){ Varma et a/l

The results of the study indicated that vibrio cholerae 01
was present in only 2 out of 1001 samples of fresh fish
analysed. The first isolation was from fresh whole shrimp
collected from a retail fish market at Cochin and the second
from fresh,cuttle fish fillet that had undergone pre-processing
at Tuticorin. On serotyme, the former was identified &S
_“Oqawa” and the latteras “Inaba”. v. cholerae 01 Was absent
in all the samPIes of frozen fishery products, which may be
due to the better hygienic and sanitary conditions prevailing
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Fig.l. Incidence of \/ cholerae non 0L from Feb. 1986 to June 1987

* Research scheme on V cholerae. Clo CIFT, Cochin - 682 029
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Table 1 Incidence of v. cholerae non-oi in fish

Sample No. ofsamples ~ No. of samples showing
examined incidence of V. cholerae non 01
Raw Frozen Raw Frozen
Shrimp_ 728 287 194 (26.6 34 (119)
Cuttle fish 23 4 7 (304 0
Squid 46 44 6 gl3.0 5(113
Lobster 3 160 3 é 30 30 (18.
Clam 3 9% 11 (354 7 (178
Finfish ) 3 32 (376 3(20
Mussel 6] . 10 (133 -
Total 100 733 263 (26.3 89 (12.14)

Figures in parentheses are the percentages.

In the processing units compared to the pre-processing units
and markets. _
Incidence of vibrio cholerae non 01 was noted in all
catelgorles of samples except frozen cuttle fish as given in
Table 1 Although the detection of vibrio cholerae non 01
has not been recognised as one of the criteria for rejection
of consignments by the Fish Inspection Laboratories, there
are a few references showing the pathogenicity of this
organsmz2,
here was a marked variation in the percentage of incidence
0f vibrio cholerae nON 0L between unfrozen (raw) and frozen
samPIes and also between different categfo_rles of products.
In all the cases, significantly low level of incidence can be
seen in frozen samples co_mP_ared to the correspo,ndm%
unfrozen (rav%) samples, Finfish has shown the highes
percentage (37.6) of incidence of vibrio cholerae nON 01
among unfrozen” samples. De et at. have also reported a
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similar observation on the incidence (38 per cent) of vibrio
cholerae NON 01 in_maring fish samPIes collected from
Calcutta Region. Squid samples showed the lowest Percentage
of |n|C|dence of vibrio cholerae non 0Lamount unfrozen
samples,

Tt?e difference in the pattem of the ?ercentage of incidence
of vibrio choterae nON L hetween fresh (raw) and frozen
samples during the course of the study has been illustrated
inFig.l. A marked decline can be observed in the percentage
of inCidence as the stud%/ progressed. This can be attributed
to the advice and feed-back given by the study team to the
concerned people soon after the analysis and during their next
visit for sample collection. _

The authors are thankful to the Marine Products Export
Development Authority for financial assistance, the Director,
National Institute of Cholera and Enteric Diseases, Calcutta
for serotyping two strains and to Shri. M. R. Nair, Director,
CIFT, Cochin-29 for permission to publish this paper. The
excelfent technical assistance from Miss. Geetha Joseph, and
Mr. K. T. Augustine is acknowledged with thanks.
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The optimum C:N ratio for growth of Hansenula anomala Var.
schnegii in a complex medium was determined. Different food
and agricultural wastes used for growth of the yeast were analysed
to determine their carbohydrate and nitrogen contents. OF the
different westes tested, pineapple waste extract, tomato pomace
extract and soy whey allowed max. cell growth (12-128 ¢'1) while
the protein content of the cell was max (40-41% of dry cell wf)
Wwhen the organism was grown in @ medium containing rice and
Wheat bran extract.

_Food processing wastes and waste water which were earlier
discarded are now being used as substrate for the production
of yeast biomass. Citrus peel juicel, coffee berry wastes?
whey3, soy whey4, coconut waste waterb, date carbiohydrates,
grape jtomace | tapioca starch waste water and Drewer
wastesa have been successfully used for ?rovvth of yeast.
Acid-treated com cobs1) rape Seed oil mealll enzymatically
treated potato wastes and rice straw have also been used
as low cost substrates for growth erf various yeasts.

The present study shows the optimum C:N ratio in a
complex medium and the effect of different agricultural and
food processing wastes on growth of the yeast Hansenula
anomala var schnegii. ) o

Hansenula anomala var s_chneggu was maintained on
modified Czapek-Dox medium™ For development of
inoculum, the yeast cells were transferred from the agar slants
to 50 ml of medium consisting of glucose 1 Urea 0.1
KH2P04 0.1, MgSO04H2) 0.5, per cent, FeSO047HA) 1
p.p.m, MnSO4H2 1 p.p.m, pH 45 taken in a 250 ml
conical flask. This was placed on a rotary shaker (150 rpmﬂ
at 28°C. After 72 hr of growth, 0.2 ml (107 cells) of the ce
suspension was used as inoculum. -

he basal medium used for mvestlgatln the C:N ratio in
a complex_medium contained KH2P04 0.1 Rer cent and
MgS047HA) 0.05 per cent (RH 4.5). To this, the carbon and
organic nitrogen sources each were added at 1, L5and 2 per
cent levels. While determining the cell yield in waste liquor
the requisite C:N ratio was maintained by supplementing the
medium with ethyl alcohol or Urea when necessary. The salts
KH204 (0.1 J)er cent) and MgS047H) I§O.O per centi
were also added, the ‘initial pH being 4.5. In a typica
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experiment 50 ml of the medium was taken in 250 ml conical
flask and inoculated with 0.2 ml Keast cell suspension. The
flasks were Placed on a rotary shaker (150 rpm) for 72 hr
at a temperature of 28 + 1°C” After fermentation, the cells
were harvested by centrifuging at 3000 rgm, washed once
with normal saline and then dried at 60°C for 24 hr to
constant weight. The cell yield was expressed as grams ner
I||tre.t Tdhe final pH of the oroth was determined Dy a glass
electrode.

The nitrogen content of the wastes and the yeast cell was
determined by the mlcro-k{eldahl method and the crude

rotein contenit (N X6.252 of the dry cell was then calculated.

he carbohydrate content of the wastes was calculated in terms
of glucose by standard Fehlings method. The hydrolysed
extracts of groundnut cake, coconut cake, mustardcake and
mango kernel after clarification were directly estimated for
their reducing sugar content (as glucose) by Fehlings method.
The other wastes were first hydrolysed with IN"H2504 by
refluxing in a water bath for 7 to 8 hr. The hydrolgsates Were
then neutralised with NaOH clarified with 20 per cent
ZnS04 solution and glucose content measured by standard
Fehlings solution. _ _

Peels, cores and other rejected portions of mango,

pineapple, tomato and potato were collected from local food
rocessing plants. Wheat and rice bran were also collected.
he extracts were made by heating the wastes with water in
an autoclave at 121°C at 15 I pressure for 15 min followed
l()Jy filtration. The solid content of the filtrate was determined.
roundnut, coconut and mustard cakes were obtained from
the market and made free from any remaining traces of oil
by solvent extraction. The fibrous coating of the mango stone
was removed and the kernel taken out. This was soaked in
water to remove toxic substances dried and crushed. A 10
Ber cent (W/ aqueous slurry was h¥drol sed by IN H2504
v heating at 121°C in an aufoclave Tor 15 min Tollowed b
filtration. The solid content of the filtrate was determined.
Squhe was obtained by precipitating the tproteln from soy
milk with L per cent (W/\% acetic acid. Soy flour was brou?ht
from the market inadry form, DIS'[I||arY Wwaste was collected
fronp( at local distillery and molasses obtained from the local
market.

The carbon to_nitrogen ratio for optimum_ hiomass. yield
was determined in a complex medium. Previous studiés on
the effect of carbon_and nitrogen sources on cell growth
showed the superiority of glucose and ethyl alcohol as the
carbon source and cornsteep liquor and urea as the nitrogen
source (Mukerjee and Majumdar, unpublished work). Ofthe
different simple and complex nltro?en sources tested,
cornsteep liquor allowed maximum cell’ growth. Therefore,
the optimum C:N ratio was determined using corsteep liquor
as the source of organic nitrogen and ethyl alcohol and glucose
as the source of carbon. Results indicated that maximum cell
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Table 1 Carbohydrate,nitrogen and solid content
OF DIFFERENT WASTE MATERIALS USED FOR GROWTH OF
HANSENULA ANOMALA VAR SCHNEGGI!

Wiastes Nitrogen Carboh¥drate Solid
(%) (as dextrose) ~ content (W/V)
(%) (%)
Mango waste extract 0.02 3.34 4.00
Pmeat)ple waste extract 0.04 240 550
Tomato pomace extract 005 0.26 210
Groundnut cake extract 0.26 043 2.30
Coconut cake extract 8ﬂ 1.2 2.80
Mustard cake extract 053 240
Mango kernel extract 0.05 14 302
Potato waste extract 001 043 2.00
Wheat bran extract 0.06 0.83 175
Rice bran extract 0.06 063 197
Soy whey 00L 0.50 4.20
Distillery waste 0.25 165 790
Molasses 113 50.80 60.00
Soyflour 6.70 3.80 —
Table 2. Effect of different waste materials on
GROWTH OF HANSENULA ANOMALA VAR SCHNEGGII
Wastes Cel] Final pH Protein
growth of booth (% of dry
() cell wy)
Pinea[)ple waste extract 128 51 8.7
Tomato pomace extract 20 44 30.60
Soy whey 20 50 30.00
Coconut cake extract 83 51 36.80
Groundnut cake extract 85 4.6 3160
Rice bran extract 85 28 41.20
Wheat bran extract 838 31 4075

growth was recorded in @ medium containing 2 per cent ethyl
a#cggollsand 15 per cent cornsteep liquor with a C:N ratio
of 23:15.

A large number of wastes available locally were tested for
their effect on yeast growth. As the feasibility of utilising these
wastes would depend on their composition, the carbohydrate

& (ilucose nitrogen and solid contents were determined
Table 1). After supplementation with a carbon source i.g.
ethyl alcohol or nitrogen source i.e. urea (a superior simple
organic nitrogen source) when necessary, the wastes were
used as substrate for growth ofthe yeast Hansenula anomala
var schnegii In the requisite C:N ratio of 23:L5. This
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contained 1.054? of carbon (accounting for the carbon in
the total sugar of cornsteep liguor) to 0.069 g of nitrogen.
Of the different Wastes tested' (Table 2), pineapple waste
extract, tomato pomace extract and Soy whey allowed
maximum cell growth (12-128 ¢/1). Coconut cake extract,
groundnut cake extract, rice and wheat bran extract also
allowed abundant growth g8.5-8.8 g/l?..Mustard cake extract,
mango kemel extract, potato waste extract, soyflour, distillery
waste and molasses gave lower Xlelds of cell biomass (2.8-6.3
o/2) (Results not presented). The greater amount of growth
In pineapple and tomato pomace extract and soywhey may
be due to proper balance of nutrients viz sugdrs, organic
nitrogen compounds and minerals in these wastes. In those
cases where sufficient cell growth was recorded i.e. 8 g/t or
above, «the crude protein content of the yeast cells ™ was
determined. Maximum protein content (40-41 per cent of the
dr%/ cell wt) was recorded in the medium containing rice and
wheat bran extract.
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Pearling of sorghum wes carried out with different types of rollers
like continuous emery stone, conical emery stone, conical concrete,
conical granite and intermittent emery stone in a TNAU Model
Pearler, At V" clearance and 1250 r.p.m. the bran removal of
continuous emery stone roller wes 106 per 1000 of sorghum.
Addition of 5% moisture and conditioning time of 4 hr have
enhanced the pearling.

Sorghum continues to be used as a whole meal flour by
the poorer sections of the people all over India especially in
dry tracts but it is quite unpopular among those accustomed
to softer cereals like rice and wheat. The palatability of the
sorghum could be improved by a pearling process which
removes a part of bran and germ. Rice milling machinery
with various abrasive devices used in conventional grain
milling were tried for continuous, large scale pearling of
sorghum1 Hence, the present investigation was carried out
to identify an equipment, to achieve a pearling efficiency of
around 90 per cent after giving pretreatments to grain.

TNAU Model Pearler was used for pearling studies. The
pearler is of abrasive type consisting of a cylinderical metalic
box with perforations at the bottom, roller and a 1 H.P.
electric motor. A screw conveyor is fitted at the end of the
roller to facilitate the easy removal of the grain from the box.
The diameter and length of the abrasive roller are 14 in. and
6 in. respectively. The pearler was fitted with a variable speed
gear unit with the following specifications input speed 1500
r.p.m. output speed 325-2200 r.p.m. The experiments were
carried out at different speeds viz., 750, 1000, 1250 r.p.m.
The clearance hetween the roller and sieve adjusted was 4
in., Viin. and % in. Five different abrasive rollers namely
1) continuous emery stone rollers 2) Intermittent emery stone
roller (having gap between rollers) 3) conical emery stone
roller 4) conical concrete roller 5) conical granite roller were
tried arid their performances were studied with Co 24 variety
of the sorghum.

The feed rate of the sorghum that is to be passed through the
pearler was standardised by operating at different feed rates
(2,3,4 and 5 kg/hr). The amount of water to be added which
enhances the removal of bran was optimized by adding water
(30, 40, 50, 60 and 70 mI/kg). The amount of bran removed,
the yield of the pearled sorghum and breakage were estimated.
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The conditioning time after the addition of water to sorghum
graips was also standardized with different conditioning times
(2,3, 4,5and 6 hr). For these experiments, water was added
to the sorghum and the samples were kept in closed containers
without any loss of moisture. Three replications were
maintained for all the experiments.

The effect of different rollers on pearling of sorghum at
various speed and clearance is presented in Tables 1, 2 and
3. From Tables 1 and 2, it could be observed that the
performance of the continuous emery stone roller is better
than the other types of rollers in removing the bran from
sorghum grains. The intermittent emery roller also showed
good results. The conical emery stone roller, conical concrete
roller, conical granite stone roller were very poor in pearling
of sorghum as can be seen from the amount of bran removed.
The efficiency of these rollers is 50 per cent lesser than that
of continuous emery stone roller. This is mainly due to the
less abrasive area available for the rollers to pearl the
sorghum. As the clearance between roller and sieve increased,
the efficiency of pearler decreased. At Viin. clearance and
1250 r.p.m. the bran removal of continuous emery stone roller
was 7L g where asat'/? in. clearance anfl 1250 r.p.m ., the bran
removal in continuous emery stone roller was 86 g. At low
r.p.m. of 750 and 1000, the efficiency of pearler was 10.5 to
16 per cent more when the clearance is '4 in. The data also
indicated that as the speed of the rollers increased, the

Table 1. Effectofdifferent rollerson pearling of
SORGHUM AT VARIOUS SPEEDS

Speed  Pearled  Bran

Type of roller (pm)  sorghum removed Tr. value
( g

Continuoug emery stone 750 957 (88 43 6.48*

, 1000 937 (9.1 63 .93

250 929(10 1 8.36*

Conical emery stone 750 984 (48 1 3.98*

. 1000 977 (53 23 4.78*

125 966 (6.1 R 5.82*

Conical concrete 0 984 (41 16 3.98*

, 1000 978 (5 2 4,68*

1250 94 (6. 3% 6.02

Conical granite stone ™0 918 (43 22 4.68*

1000 974 (52 26 5,09*

125 965 (6.7 3% 591

Intermittant emery stone 750 960 (64 40 6.32

1000 943 (1.2 3 6.07*

937 87 63 7.90%

1250 .
Wt of sorghum taken lkg : Clearance between roller and sieve 'h in.
CD (P=0.05) value for /50 rpm = 0.005
CD (P=0.05) value for 1000 rpm = 0.008
CD (P=0.05) value for 1250 rpom = 001
Flpgures in the parenthesis indicate the percentage of breakage
*Figures are transformed values (Tr. value)
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Table 2. Effect ofdifferentrollerson pearling of
SORGHUM AT VARIOUS SPEEDS

Speed  Pearled  Bran

Type of roller (om)  sorghum  removed Tr. value*

©) ©

Continuous emery stone 750 950 9.8& 50 7.06
1000 930(100) 70 8.3
1250 914 (116) 86 9.24

Conical emery stone 750 980 (5. 20 443
1000 974 (6.2 26 509
1250 962 (74 3 6.15

Conical concrete 0 918 (53 2 4.65
1000 976 (7.2 24 4.89
125 960 (8. 40 6.32

Conical granite 750 974 ES.S 26 502
1000 971 (64 29 537
1250 958 (7. 42 6.47

Intermittant emery stone 750 950 (7. 50 1.06
1000 936 (8. 64 799
125 920 (89 80 8.92

Wt of sorghum taken 1kg : Clearance between roller and sieve ‘A in.

CD (P=0.05) value for 750 rpm = 00L

CD (P=0.05) value for 1000 rpm = 0.078

CD (P=0.05) value for 1250 rpm = 0.024

Fiqures in the parenthesis indicate the percentage of breakage
- Figures are transformed values

pearling performance also increased. At 1250 r.p.m. the
?earll_n efficiency was 72-90 per cent more than at 750 r.p.m.
or different rollers. However, the vibrations were more at
1500 r.ﬁ.m. and the pearler could not be run at this speed.
Since the performance at %" clearance was very poor (Table
3) with continuous emery stone roller further trials were not
carried out with other types of rollers at this clearance. It
was reported that 12 per cent pearling was achieved for
sorghum when the clearance was kept at 2.00 mmina runner
type disc sheller, The breakage loss varied from 8.8 to 116
per cent in continuous emery stone roller and 5.3 to 8 per
cent in other rollers,

Addition of 2-3 per cent water enhances the removal of bran
sorghum as reported by Desikachar38 It is reported that a
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of sorghum with continuous

Table 3. Pear“nEMERYR hun

Speed Pearled sorghum Bran removed
(rpm) @ ©
50 973 (122 2
1000 954 (132 46
1250 948 (14, 58

Wt of sorghum taken 1 kg; Clearance between roller and sieve 1.95 cm.

commercial Dandekar type rice mill satisfactorily removed
bran from sorghum moistened with 3-5 per cent’water and
conditioned for 5 to 15 min2. The experiments, showed the
removal ofbran from sorghum to 92 g. The addition of more
water (60 ml or 70 ml/kg) did not show any increase in bran
removal of bran from sor?hum t0 929. The addition of more
the" sieve and caused problems to clean the pearler. The bran
removal was only 75 and 88 g with addition of 30 and 40
mi/kg of water.” It is observed from the trials that the
conditioning time of 4 hr was the optimum period for the
moisture tomove into the endosperm of the sor?hum grain
in loosening the bran from the other portions of the grain.
Conditioning time of 4 hr with 5 per cent moisture increased
the bran removal from 92 to 105 g More conditioning time
of 5and 6 hr did not facilitate the bran removal. The removal
of bran with less conditioning time of 2 and 3 hr was only
85and 92 8 The study revealed that the pearll(r%q of sorghur
in @ TNAU Model Pearler is maximum of 1 ? er 000?
at 0.65 cm. clearance at 1250 r.p.m. Addition of 5 per cen

moisture and conditioning time of 4 hr have enhanced the
pearling by 18 per cent.
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Experiments were conducted in a laboratory model thin layer
drying set;u? for the determination of drying characteristics of
copra at air flow rates of 1957, 38.37 and 82.68 m3h and drying
air temperatures 0f50,65,80 and 95°C For reduucing the moisture
content of copra from 50% (w.b) to 7% (w.h) it took only 20 hr
of drying in mechanical drying at an (%)tlmum temperature of
65°C as compared to the duration of 7-10 days by sun-Grying.

Copra, the dried kernel of coconut is the richest source
of vegetable oil, containing 65-70 per cent oil. The nuts are
converted into copra by drymg from about 55 per cent &v_v.b)
moisture content to about 7 per cent (w.b) for oil extraction.
This oil is used extensively for edible and industrial purposes
and the cake is a valuable feed for cattles. Various dryin
methods such as sun-drying and primitive kilns are used:
However by the traditional method of sun-drying, 7-9 days
are taken for comBIet_e drying which requires more drylng
area and labour, besides resulting in losses by birds “an
rodents. Hence, this investigation was carried out to study the
drying characteristics of coFra by mechanical drymg.

n the studies, matured tall variéty coconuts obtained from
the University forms were used. To study the drying
characteristics of copra, laboratory model dryer shown in
Fig.l. was used. It consists mainly of a centrifiigal blower
poveered by a 2 hp three phase electric motor, rotating at 2680
r.p.m., electrical heaters of 1.5 KW capacity each (3 numbers)
and a metallic holding bin. The drying air temperature and
flow rate were varied by using a thermostat and by varymgz
the speed ot the blower with step pulley arrangemen
respe_ctlveI)F. The flow rate of hot air was calculated from the
velocity of flow and the area of cross section of the air flowing
section. Three to five coconuts were split and dried durlngi
the experiments. The drying experiments were conducted &

MOTOR  ~STEP PULLEY HEATING COR NUM CHAMBER
/ /" oRuM
/ ~BLOWER / INNER HOLLOV
/ / / . \ CYLINDER
— .1 .
O '8 / § 200

-4
285 -
R .
::f
|
I

2650 ]

Fig. L Laboratory model thin layer dryer
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1957, 38.37 and 82.88 m3hr air flow rates at 50, 65, 80 and
95°C hot air temperatures. After drying to about 35 per cent
(w.b) moisture content of kernel and shell, scooping of kernel
or meat from the shell was done. The drying was continued
at all air flow rates and temperatures to reach a final moisture
content of 6-7 per cent Jw.b). The weights lost during the
experiments were recorced at two hour”intervals. Moisture
content determinations were done as per the ACAC Method,

drying 5 g of sample at 130 + 1°Cfor 1hrl Also, drying
experiment was performed by sun-d_ryln% and the moisture
contents were determined by recording the losses in weight
at four hour intervals, _

The effect of hot air temperature and air flow rate on the
drying time of copra is Presented in Fig.2.. It is seen from
FI%.Z, that the drym? ime is_reduced with the increase
inthe hot air temperature and air flow rate. The time taken

—eit.

AIR FLOW RATE: 82.08 m?[hr.

20

0 4 8 172 16 20 % k] 32

ATR FLOW RATE: 16.37m3/w

20

MOISTURE CONTENT ¢, (W.B)

. R R N s
2 . [ 12 15 20 24 28 2
DRYING TIME , HOURS

Fig.2 Effect of temperature and air flow rate on drying copra.
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o————e SUN DRYING
AVERAGE TEMPERATURE: 13°C
: s2/%

RELATIVE HUMIDITY
© ——— o MECHENICAL DRYING

- HOT AIR TEMPERATURE: 65°C

1 83.46 m’lw

AIR FLOW RATE

MOISTURE CONTENT, % (W.8)
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i i .
o ” % 2 “ 0 n M
ORYING TIME, HOURS

Fig.3. Drying characteristics of copra by mechanical and sun-drying
methods.

for drying coconut from 50 per cent (w.b) to 6 per cent (.
moisture content at 5°C and 195 m3hr of air flow rate is
33 hr. For the same reduction of moisture content, the time
taken for drying is 19 hr at 95°C at the same air flow rate.
The time required for drying coconut at 38.37 m3hr air flow
rate, 50°C and 95°C” temperature are 30 and 15 hr
respectively. Similarly, when die air flow rate is 82.88 m Air
the drying times for the same maisture reduction are 23 and
15 hr Tor hot air temperatures of 50 and 80°C respectively.

The experimental results have shown positive non-linear
correlation of drying time on d mgi air temperature and air
flow rate. Also, it was observed that the product dried at80°C
and 95°C hot air temperatures resulted in hard and
discolouration of the copra which are deterimental to the oil
quality. Hence, the derg air temperature of 65°C was found
to be optimum in mechanical drying. The drying times found
are i|<n agreement with the ones reported by ofher research
workers”,

Under Iarge_scale_ trial, about 2,500 nuts were dried in the
mechanical drier with the a?rlcultural waste-fuelled furnace.
The averaﬁe hot air temperature was adjusted to 65°C at 53.46
m3h air flow rate with coconut shell'as fuel. It took 21 hr
of drying_to reduce the moisture content from 50 per cent
(w.b) to"7 per cent (SFlg. 3). For the same reduction in
moisture content under ‘sun-drying, the_ duration was 76
sunshine_hours which could be obtained in about 8-10 da?/s
(F|g.3%. The copra dried in the mechanical dryer will yield
Upto 65 per cent of oil of good quality as the drying is done
under hygienic environment.
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Lecithin from incigenous soya oil was separated into neutral lipics,
olycolipias and phospholipids, which were then further resolved
Ino individual components and estimated. Fatty acid composition
of commercial lecithin as well as of the fractions wes also
determined. Analytical characteristics and composition agreed
with those of US. lecithin,

~ Present groduction of soybean il (G Iycine M ax.) in India
I around 280,000 MTY, indicating to a potential of around
32,000 MT of soya lecithin (L8 per cent basis.) At present
lecithin.used in India is still imported and an investigation
on indigenous soya lecithin appeared worth Pursumg.
Accordingly, a study of the gross characteristics, of the nature
of Indian Soya lecithin and the amounts of the different
c%r(‘jnepr?gkeggs Such as neutral, glycolipids, phospholipids was
u .

Crude soybean oil was extracted in the laboratory from
so>{bean seeds collected from Pantnagar, UP. by Solvent
extraction method. The clarified oil was heated to50-60°C,
hot water at 95°C added in amounts egua[ to the phosphatide
content of about 2 per cent (v/v2 and stirred continuously,
at 250-300 r.p.m. for 10-15 min af that temperature, Hydrated
Ehosp_hatldes were removed by centrifugation in & Rem

entrifuge 8R232 of the_oil-water mixture at 2000 r.p.m.
(RCFX g=7 (y or 10min. The lipids of the crude lecithin
were separated into the three classes by silicic acid column
chromatograﬁhyz The silicic acid (BDH, column
chromatography” grade, particle size 60—120 mesh) was
washed with water and methanol, dried, and activated at' 110°C
overnl(r;ht before use. The column was eluted in the order (i)
chlorgform (175 ml) for neutral |I%Id$, acetone (1700 ml) for
glycolipids and methanol for phospholipids (L7 ml). Different
eluates were desolventised and vacuum dried. Percentage of
each class was determined by grawme_tr%as 310,49 andt4.1
&er cent respectively (cf."U.S. lecithin 368, 132, 50.0).

leutral lipid class obtained was further fractionated into
different components by preparative TLC on silica G
thickness 0.5 mm) usmgi_ solvent system petroleum-ether
40-60°) diethyl ether-acetic acid (80:20:1). The lipids were
visualised by, spraying with 0.1 per cent 2’-7'
dichloroflorescein soln in"ethanol and viewing under UV
light. Bands were identified by c_ompar_mlg the Rf value with
standard samﬁ)les spotted along-side, triglycerides, free fa
acids and diglycerides with diethyl ether: methanol (90:10),
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followed by chloroform: methanol: water (50:45:5)3. Eluates
were evaporated after filtration, and vacuum dried. The
residue on wel%hlng afforded 95, 15 and 3.4 per cent
respectively of these class of compounds. G|¥CO|_I IS were
separated by preparative TLC on silica gel G with solvent
sgstem chloroform — methanol — 28 per cent ammonia
(65:25:5). Different fractions were visualised, with iodine
vaPour, dentified by comparing the Rf with literature,
extracted with appropriate solvent systems, and estimated
gravimetrically after vacuum drying. “Steryl gllycosme ester,

mo_no%alactosyl diglyceride, digalactosyldig cerides were
estimated to be présent in' 35, 169 and 481 per cent
respectively.

he phospholipid group was further resolved into individual
PhOSphthldﬁ by preparative TLC on silica gel G 50.5 mm
hickness) using chloroform-methanol-water (65:25;:4). Spots
were visualised usmtg various spray reagents3. The phos-
BhthIdS were identified from response to spray reagents and
y comparing Rfvalues with literature data. For gravimetric
estimation, the phospholipids were separated in a similar
manner, visualised with iodine and extracted using solvent
system chloroform-methanol (2:1). The extracts obtained was
filtered, desolventised and each individual FhOSphthld Was
estimated gravimetrically, Phasphatidyl choline, phosphatidyl
ethanol amine, phosphatidyl inositol, phosphatidyl %Igcerol,
lysolecithin, OPhosphatldlc acid were presentin 34.8,23.0, 338,
5, 2.8 ana 15 per cent respectively. N
Methyl esters of the fatty acids of different lipid classes
were preloared by treatment of |IPIdS with boron trifluohide-
methanol3. Fatty acid methyl esters were analysed in Varian
3700 Gas Liquid C_hromatoglraph with flame ionisation
detector. A 6 ftby vs inch stainless steel column Backed with
3 per cent EGSS Supported on AeroPak 30 (80710
Oven femperature was 160°C Injector and FID temperatures
were 200° and 230°C respectively. Carrier ?as r( ) flow-
rate was 25 ml/min. The weight percenta([;e of different fa
acids was calculated with a computer dafa system CDS
Acetone soluble and benzene insoluble materials, moisture
and acid value were determined by published methods4.
Colour was determined b}; Lovibond Tintometer usmlg au
cell after dilution with benzene. Viscasity of the lecithin
samples were determined using a Brookefield Viscometer.
Colour and viscosity was compared with those of an imported
soyalecithin sawle. . _
N orcler to compare the ,emulsn‘ym? property of Indian soya
lecithin, with that of imported Tecithin, “the following
experiment was done: 90 %m of hydrogenated fat, 5 mg
Annato dye, and 10 gm of the lecitiin sample under study
were blended thorgughly. 6.5 9m of lecithin fat blend was
added to 100 ml. of hot water ( 0-80°2 and stirred ina Remi
electrical stirrer for ahout one minute. A 100:1. aliquot of
the resultant water-lecithin fat blend was poured into a 100

) Was used.
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Table 1. Fatty acid composition of different lipid
CLASSES OF INDIAN SOYA LECITHIN
Fatty acid composition (wt.%)

Lipid class 160 180 181 182 183
Lecithin, commercial 108 39 242 58 63
Neutral 'Ig)ld 85 38 1 6 50
Glycolipid 205 37 Ul 478 109
Phospholipid u4 37 206 55 68
ml graduated cylinder and allowed to stand at room

temperature for ane hour. In both cases, the water layer was
Iis%_lt_han ong ml. which indicated comparable emulsion
stability.

Fattt)y acid composition of commercial soybean lecithin
(Table"2) indicates that linoleic acid was the major fatty acid
present (54.8 per cent), the amount of linolenic, oleic, Stearic
and palmitic acid belnq 6.3, 24.2, 39 and 108 per cent
respectively (cf. data obtained by Weber on American Soya
Lecithin3linolenic 6.8, oleic 17.7, stearic 4.0, palmitic 174)
A'high linoleic content, followed by oleic, f)a|ml'[IC linolenic
and stearic, were observed in all the lipid classes. The neutral
lipid class, essentially triglyceride, shows only 5 per cent

Table 2. Characteristics of Indian soybean lecithin
. US. soya
Indian ~lecithin speci-
Parameter soybean fication
Acetone-insoluble material (wt.% 6.0 62 (min
Benzene-insoluble material (wt.% 01 0.3 (max
Maisture. (%) o 0.5 1 (max
Acid value (as % oleic acid) 210 30 (max
Viscosity tpoises at 25°C) 1100 150 (max
Colour Comparable 10 (max
to imported  on Gardner
lecithin Scale
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linolenic acid (cf 6.8 per centin U.S. lecithin). This is to be
expected, sincé India-grown soybean oil contains 3.7-6.6 per
cent linolenic acid compared to &11 per cent in American
varieties. Palmitic and " linolenic acid P[oportlons of the
?chollpld fraction were hl?her, and linoleic acid prOﬁ)or_tl_on
Oiwer, compared to the total lecithin. In case of phosp 0|I?Id,
the palmitic and linoleic acids were slightly higher and oleic
acids lower than the total lecithin. Sintilar trends have been
observed for the corresponding classes in U.S. lecithin also.
_ ldentity and composition of different lipid classes present
In Indian’soya lecithin under mvestg;atlor] agree closely with
the literature data available on U.S. lecithin. The physical
properties of Indian soya lecithin, particularly its emulsifying
properties, can therefore be expected to be of the same order
as for U.S, lecithin. The analytical characteristics (ITabIe 2)
satisfy U.S. specifications for soya lecithin, and colour and
viscosity also match those of imported lecithin, The slightly
lower level of linolenic acid could result in slightly greater
resistance to autoxidation and development of off-flavour in
Indian so¥a lecithin. - _
The valuable phosphatide containing gummy materials
obtained durm&; egummlnag crude soybéan oil in'India ought
to be upgraded to Standard quality lecithin which can meet
food and non-food applications ‘and avoid m&por_ts.
_The authors are grateful to Shri S.C. Kapur, Chairman for
his kind interest, Prof. M.M. Chakrabarty and Dr. KT,
Achaya for useful guidance.
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EFFECT OF PRETREATMENTS ON THE QUALITY i) Water-blanched turnips were compared with steam-

OF SWEET TURNIP PICKLE . blanched and dry-roasted ones.
i) All the ingredients exce?t the vinegar were steam-
C.K. NARAYANA AND SB. MAINI sterilized in an autoclave for 20 min at 15 Ib/in\to kill
Division of Fruits and Horticultural Technology _the surface flora. . _ _
Indian Agricultural Research Institute, New Delni - 100012, India. i) The spices were roasted with and without mustard oil
_and added to the pickle. ,
Received 3 October 1988; revised 13 February 1989 IvV) Mustard oil was boiled and added to the pickle.

V) Mustard oil was replaced with gingelly oil.
An investigation undertaken to study the effect of various vi) Jaggery was replaced with refinedjaggery (shakkar) and
pretreatments of ingredients on the quality of the sweet turnip sugar. ) )
pickle revealed that, (i) steam blanching is better than water All the pre-treated materials were stored at ambient
blanching and dry roasting of slices of turnips, (i) sugar is  temperature (8.2-33.9°C) and the analyses were carried out
superior to refined jaggery (shakkar) and jaggery, Eii) gin ellg at monthly ‘ntervals for sensory quality’, acid value

oil is as good as mustard oil for preparation of pickle and (iv peroxide value4 and non-enzymatic brownin (NE32_5.

roasting of spice imparted better quality to the pickle as compared Data presented in Table 1°show that the dry roasting of

to frying and steam sterilisation, Iumlﬂf cefused maximum Rrownmg of Ackle arhd N Increase
Inacid value. Steam-blanching was found to be the best among

. . : : all the three treatments with respect to better acceptability,

InIndian pickles, a large variety of spices and condiments  |esser NEB and acid values, , _
are used In their preparation besides edible oils. The It is also evident from Table 1 that jaggery is one of the
condiments not only impart particular flavour and taste to maa(or constituents; responsible, causmg eafly spoilage. in
pickles but also act as mild disinfectants on account of their  pickle. Its addition increased browning, the acid and peroxide
essential oil components. The keeping quality of sweet turnip — Vvalues of the oil. The addition of refined Jag?ery was found
pickle is not more than 3-4 months with the present day to be better as compared to crude jaggery for Tetention of
method of preparing it as described in CFTRI leaflet . The  quality, o
composition of spices and their ingredients may not only be  The browning due to addition ofjaggery may probably be
responsible f?r en_hancm? non-enzymatic brownln% butalso ascribed to the presence of impurities. in”jaggery like
a source of microial contamination . Therefore, an  caramalized sugar and various metallic_ions Such s iron
mvestlgiatlon was undertaken to study the effect of various  which can form comPIex with tannins finally imparting an
pretreatments on the quality of the Sweet tumip pickle.  undesirable colour to the product.. This was further confirmed
The turnips (variety ‘Purple Top’ White Globe’), spices from the results b)(l&he substitution of jaggery with refined
and condiments were obtained from the local market. The Jag?ery and sugar. With refined *ag ery, the product looked
Flckle was prepared as Per the method suggested in CFTRI befter and with sugar the quality Turther improved and similar
eaflet. The turnip roots free from damages, bruises and trends in quality ere maintained during the storage also.
spoilage were selected and washed in clean water. The slices  The acid and peroxide values were also found to be higher
of 0.5 cm thickness prepared from them on a slicing machine in pickles with jangera/ as compared to refined jaggery and
were blanched in boiling water for 5 min, cooled in running  sugar. This may be due to the fact that the impurities, in
cold water and drained on a perforated tray. Onion, ginger  jaggery such as metallic ions cause degradation of ol during
and garlic were made into fine pulp in a mixer and fried’in “storage. o _
half the quantity_of required oil, till the pulp attained a  From the above, it is clear that the use of sugar,mstead of
brownish colour.” The mustard, black pepper, cinnamon and Jagger?/would improve the quality of the pickle u_rm? storage
cumin (white) were coarsely powdered in a mixer to which  and also reduce the degradation of oil in the pickle.
the re(i_uwed quantity of saltand powclered chillies were added. ~ The data regardl_n?(the effect of oil on quality of the pickle
The sliced turnips were mixed with the fried material and show that tfie pickle without oil was organoleptically
spices and filled Into glass jars. To this, acetic acid and a thick  acceptable and as good as the pickle with boiled mustard il
extract of tamarind were added. After storing for 5 days, a  However, the boglmP of mustard oil improved the or%anoleptlc
thick syrup of%ag ery was added and finally on 10th day the  quality of the pickle over the unboiled one. This treatment
remaining halt of the quantity of oil was added and packed is similar to the one in other pickles where the pickle is kept
in_glass containers, o _Insun after %reparatlon. _ _ o

e above method was modified with the following  However, the pickle prepared without oil (except little ol
alterations in different pretreatments: used for frying splcesjp was as good as that prepared with
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Table 1. Effect of pretreatments on the quality of sweet turnip pickle

Storage Colour Flavour
Treatment period

(months)
Control (water-blanching, 0

jaggery, mustard oil)

Dry-roasting

Steam-blanching

Refined jaggery

Sugar

Without oil

Boiled mustard oil

Gingelly oil

Steam sterilized spices

Roasted spices

Spices fried in ol

oo oo oo oo oo S~ o BSroo oo oo oo =R

DO DD CIHDD IO I OO~ O, Ul CIoi~ CI0TI—l IS
LLwo1o oW o ool o UL —~N oo OO oy oo oo [an]d y Fan] O U100
TIPS T TIHN g1 U1 (RO OIS O UIoh—l U1 1o~
(ec)dFop) ~oo— ODOO OO OO OO Qwro [{eXJS Yo ] PO QO PO OIT— O OO NDLwWoO

mlRut rowmng was found t(}.l‘[)e mfm um. This may be du
o the absence facoverlng ilm ot o1l among the slices an
between the pickle and Head space inside the container. Since,
only little quantity of oil was used for frying the spices it
restlted in formation of more free fatty acidS and increase
In peroxide value on heatlng. Similar observations have been
recorded_by Sultana and Sen6 where they have shown an
Increase infree fatty acids and peroxide value on heating of
safflower and groundnut oil. _ ,

Since, there was not much difference in the quality of the

NEB _ Peroxide
Texture Overall SO'D' at Acid valug
20 nm) value (milli-

(mglg)  molesfkg)

042 2240 380

051 21.28 350

0.39 1800 340

0.33 21.28 310

wwo [SSX=2) Y o ro> ool ro1o oo SOOI LoD oo RN WO L [FS YIS Yam )

0.27 123 350

0.52 3136 4,00

031 21.36 500

0.43 2240 4,00

0.29 1840

450

0.26 18% 350

P oo wo—w kR BRRERND Lok ool goihd ok Poo R

0.29 1952 325

pickle prepared with mustard oil and %ngely oil, the gingely
oil could form a good substitute to the mustard oil.

Data Presented In Table 1 also indicate that the steam-
sterilization was not good as roastm(i and fr}/_mg of spices.
This could be attributed to the removal of volatile compounds
from spices during steaming. The pickle in this case took
longer time for curing. | _ _

Roasting of the spices improved the quality of the pickle
with regard to the organoleptic quality and NEB. However,
peroxide value and acid value were litfle high and pickle was



QUALITY OF SWEET TURNIP PICKLE

353

acceptable even upto 4 months. The improvement of References

pr?anoleptlc quality on roasting may be because of various
intermediary comFounds formed during roastmg of spices.
Vasundara7” reported that about 24 compounds of allyl
|soth|o%yana_te derivatives were formed during roasting of
mustard” which contributed to the development of flavour.

Similarly, frying of spices has also been found to improve
the organoleptic quality of pickle.

From the above discussion, it can be concluded that steam-
blanching of turnip slices, use of sugar instead ofjaggery and,
roasting of slice may be helpful n |mProvmg the quality
of swegt turnip pickle. Gingelly oil can form &S a substitute
for mustard oil.
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Dietary fiber contents (neutral detergent fiber and acid detergent
fiber) are estimated in most commonly used vegetables (15) and
fruits (8) of Indian origin. Edible portion, moisture and lignin
content of above vegetables and fruits are also estimated for
comparison. Among green leafy vegetables mint leaves (Mentha
spicata) had highest neutral detergent fiber and acid detergent
fiber, among other vegetables bitter gourd (Momordica charantia)
had highest neutral detergent fiber and french beans had highest
acid detergent fiber. Among the fruits guava (Psidium guajava)
1vg rich both in neutral and acid detergent fibers.

In recent years, there has been a renewed interest in the
dietary fiber content of foods and the physiological effect of
its infake in manl Dietary fiber is associated with many
diseases of the Western world where the diets are high in
refined carbohydrates and low in dietary fiber.
Epidemiological “studies have indicated that “the low
consumption of dietary fiber is related to diverticular diseases
and other colon disorders". Hence, dietary fiber has gained
an important status in the field of human nutrition. ~

The method generally followed for the determination of
carbohydrates in food IS _b¥ difference, i.e. by deducting the
sum of the measured moisture, ash, Pr_otem and fat from the
total weight. The value obtaingd in this way changes by the
determination of dietary fiber. The value of Carbohydrates by
difference” includes all types of carbohydrates from mmgle
sugars to complex heteropolysaccharides, in addition to other
substances such as or?_anlc dcids and lignin3, Generally, food
tables give the crude Tiber content of foods, which is not the
same as dietary fiber, For the determination of true dietary
fiber values, ttiree different methods are generaIIY used. The
are detergent methods of Van Soest4’, Southgate’s method3
and enzymatic method of Hellendoom6. Values obtained by
using three methods are higher than crude fiber values, hence
closer to physmIoPlcaII unavailable fiber, _

_There are Very few sfudies whjch prowde information of
dietary fiber of tropical foods™. In‘the present study, the
dietary fiber content and its related fractions are estimated
for a variety of tropical fruits and vegetables and the results
obtained are compared with other vegetables and fruits.

Vegetables used in the gresent Investigation represented the
classes of leafy vegetanles, roots and tubers and other
vegetables. For the purpose of comparison, the following
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vegetables were selected for the estimation of dietary fiber
— amaranth greens (Amaranthus gangeticus{ cabbage
Brassica oleracea Val. capitata), chakotha greens
Chenopodium album), Chikki greens (Rurr_]ex acetosella),
drumstick leaves (Moringa oleifera), Kilkeerai greens
Amaranthus tricolor), MINt leaves (Mentha spicata), splnach
€aves (Spinacia oleracea), ash gourd (Benincasa hispida),
bitter gOdeléM omordica charantia), DOLtle ourd (Lagenaria
vulgaris), rench beans (Phaseolus vulgaris), pumpkln
GCucurbita maxima), DEEt 00t (Beta vulgaris), and carrot
(Daucus carota). o

_The fruits were selected hased on local availability_and
different types keeping in view of the consumption. They
included “apple (walus syivestris), banana (M usa
paradisiaca), guava (Psidium guajava), Qreen grapes (vitis
vinifera), Orange (Cilrus aurantium), paPaya(c aricapapaya),
sweet lime (Citrus sinensis) and rpe tomato (Lycopersicon
esculentum). .

Both vegetables and fruits were procured fresh from the
local market at five different times in one calender year and
estimations were done in duplicate for each batch.

The selected fruits and vePetabIes were washed, cleaned
and the edible portion was culled out and weighed. Dependl_n%
upon the nature of ve?etable, the samples vere either drie
in an oven at 40°C or freeze-dried and powdered. Vegetables
with high moisture content as ash gourd and bottle gourd were
freeze-Oried using a Virtis freeze drier. _

For samplmg of fruits, the inedible portions were discarced,
except in the case of guava and tomato the whole fruit was
taken as edible. Some of these processing steps were.hased
on the habits followed in eating the fruitS in many tropical
countries. The fruits were freeze-dried after t_akmgi apartion
of the fresh sample for the estimation of the initial moisture
content. The freeze-dried samples were stored over fused
calcium chloride in a dessicator. Moisture content in the
samRIe was determined by the standard AOAC method",
Metnods developed by Van Soest were used for the
determination of acid and neutral detergent fibers4s. Acid
detergent fiber (ADFQ measures cellulose and lignin. Neutral
deterPent fiber (ND ? measures total cell wall material i.e.
cellulose, hemicellulose and lignin. Hemicellulose i
calculated by difference. Both the methods are used together
to arrive at dietary fiber components.

Mean and standard deviation were calculated for all the
experimental data by following the method described by
Snedecor and Cochran12 _ _ .

The results of the present study i.e., edible portion,
moisture, NDF, ADF, and lignin, are given in Tables 1and
2. These values are on fresh weight basis, Leafy vegetables
had low edible portion ranging from 58 to 78 per cent'except
cabbage which had 93 per cent edible portion. This is due
to excessive amount of stems and roots present which are not
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Table 1. Dietary fiber fractions in selected vegetables*

_ Neutral Acid
Edible _ detergent detergent o
Vegetable portion Moisture fiber fiber ngnm
(*) (%) ) (%) (%)
Amamath éAma_ranthus,gangeticus) _ 5 893 + 088 245 + 057 16 + 031 048 + 0.26
Cahbage (Brassica oleracea Var, capitata) R 934 + 05/ 100 + 019 082 +0.15 034+ 01
Chakotha (Chenopodium album) 69 97+ 106 133 +018 090 + 0.3 029 + 0.2
Chikki (Rumex acetosella) 935 + 098 108 + 022 078 + 013 030 + 012
Drumstick leaves iMormga Oleifera) 68 744 + 153 256 + 0.4 212 + 047 05 + 027
Kilkeeral (Amaranthus tricolor) 68 03+ 11 201 + (028 141 + 031 0.39 + 040
Mint (Mentha spicata) 8 875+ 099 4.21 + 042 400 + 045 174 + 030
Spinach (Spinacia oleracea) 66 942 + 045 15+ 05 068 t 022 019 + 014
Ash gourd éBemncasa_ hispida) 8 %5 + 0.4 078 + 013 0.58 + 016 010 + 007
Bitter gourd (Momordica charanda) a0 9062 + 0.52 221 + 023 147 + 0.39 044 + 037
Bottle Gourd {Lagenaria vul?arls) & 948 + 0.3 0.79 + 019 061 + 023 009 + 010
French™heans (Phaseolus vulgaris) 90 905 + 15 189 + 0.23 151 + 0.4 0.2 + 006
PUTIKIN (Cuclrbis maxine) 7 e+ IR0 0B R4
Beet root (Beta vulgaris) 90 890 + 083 134+ 039 065 + 015 022 t 012
Carrot (Daucus carota) 87 804 + 0.84 176+ 028 140 + 032 0.24 + 0.07

*Values are mean + SD of ten replicates and are on fresh wt basis.

edible. Other vegetables had comparatively higher edible
ROY’[IO[] ranging from 76 t0 90 Per cent. Green leafy vegetables
ad hlglher moisture content (86-94 per cent) than other
vegetables (76-90 per cent). Ash gourd had' the highest
moisture content (96 per cen(ti). o

NDF values were correspondingly higher in all the samples
than ADF and the values ranged from 10to4.2 g. Mint leaves
had highest content of NDF (4.27 g), the lowest NDF was
in ash gfourd (9.78 g). All other_ve([;etables had NDF in the
range of 1—2.5 g on fresh WEI?h basis. The ADF values
also followed a similar trend as that of NDF be!n? hlg*hest
in mint leaves and lowest in ash gourd. Among die arP_/ iber
fractions, mint leaves had highest lignin fraction. Lowest

noted here that dietary fiber fraction values which have been
reported in literature3 for some ve%etables such as cabbage,
spinach, bottle gourd, french beans and carrots are
comparable to the values estimated in the present
investigation. This gives relatively true picture of a mixture
of tender, medium and mature vegetables that are available
under any market condition and are likely to be consulted
in every_aY dietaries. .

The edible portions of fruits were very high when compared
to vegetables as shown in Table’2 and varied from nearly /u
Eer cent for orange and papaya to nearly 99 per cent for g}uava.

ruits had higher moisture Content as compared to vegetables
as evident from Tables 1and 2. The NDF value and other

values, for lignin were obtained in bitter gourd. It may be dietary fiber fractions were highest in quava. This is due to
table 2. Dietary fiber fractions in selected fruits*
Edil ot e
ible tergen Etergen N
Fruits portion Moisture flbgr flbgr ngnm
(%) (%) (%) (%) ()
le (Malus sylvestris R 86 + 361 102 + 031 0.9 + 0.20 032 + 015
égrﬁ)ana( FQ\A_u_sa pyarad_isigcal) 68 6.7 + 365 08 + 0.8 054 + 016 031 + 012
Guava (Psidium guajava;? 9 805 + 08 516 + 140 M+ 13 147 + 076
(reen grapes (Vitis vinifera) & 909 + 080 146 + 041 13+ 037 054 + 018
Orange (Citrus aurantium) 10 884 + 058 092 + 032 0.77 + 0.28 012 + 010
Papaya (Carica papaya) 10 96+ 15 os1 + (.20 072 + 018 (.28 + (18
Swegt lime (Citrus singnsis) 1 83+ LM 1% + 0.4 146 + 019 058 + 0.4
Tomato (ripe) (Lycopersicon esculentum) 100 936 + 189 12+ 032 09 + 0.2 051 + 023

Values are mean + SD of ten replicates and are on fresh wt basis.
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CHANGES IN DISULPHIDE CONTENT AT
DIFFERENT STAGES OF MANUFACTURE OF
STERILIZED MILK FROM BUFFALO MILK

JOGINDER SINGH AND MR. SRINIVASAN
National Dairy Research Institute, Kama! 132 001, India

Received 18 July 1988; revised 2 November 1988

Disulphides of both cow’s and buffalo milks increased due to pre-
heating and sterilization. The increase in values as a result of
sterilization was about two fold. The disulphide content of buffalo
milk was observed to be lower than that of cow’s milk.

Thermal processes like Pa_steurlzatlon, pre-heating and
sterilization of milk result in “exﬁosure’ of sulphydryl
compounds especially from the milk serum proteins.” The
denaturation of milk serum Pro_telns resulted in increased
values of sulphydryl plus disulphidel Low molecular weight
sulphur compounds_ including disulphides and sulphydryl
groups produce distinct cooked flavour in milk” and
simultaneously increase the oxidative stability of milk system.
Although buffalogs contribute more than 5 P_er cent of total
milk production in our country2, no information is available
on the disulphide content of buffalo milk when subjected to
pre-_heatlngz and sterilization. Therefore, it was considered
pertinent to_unclertake the present study to obtain this
Information. The results on disulphide contént of buffalo milk
were compared with those from cow’s milk under similar
conditions..

Composite milk_samples of cow and buffalo from the
Institute’s Farm (maintaining Incian cows, cross-bred cows and
Murrah buffaloes) were processed in the Experimental Dairy
of the Institute. After performing platrorm tests3 and
clarification, the milk was standardised to 4.5 per cent fat
and 8.5 per cent SNF for cow’s milk and 6.0 per cent fat and
9.0 per cent SNF buffalo milk. Then the milk samples were

J. Fd. Sci. TechnoL, 1989, Voi. 26, No. 6, 357-358

g_re-heated at 100°C/flash and 115°Cfflash seﬁarately ina
ilkeborg plate heater of 2500 Ib/h capacity. Thereafter, the
samples were subjected to homogenisation at 175 k?/cmz
pressure in a single stage homogeniser, Sterilization of milk
samples was carried out at 115°C for 10 min and 115°C for
15min in crown corked glass bottles using a batch sterilizer.
Three trials each were carried out for treatment of pre-heating
amljksterlllzatlon and separately for both cow’s and buffalo
milks.

Disulphide contents in raw, pre-treated and sterilized milks
were determined by the method of De Marco et a1,4. This
method is based upon the reduction of disulphide compounds
with the help of KCN as a reducing agent and estimating as
sulphydryls, When disulphide is reduced with KCN45, only
one mole of free sulphydryl is produced and not two moles
of sulphydryl. Hence, the disulphide concentration was
calculated without dividing by 2. _

The data reveal that the dlsu%phldes in raw buffalo milk
are less than of raw cow’s milk (Table 1?_. The values increase
due, to pre-heating upto 100°C but a slight decrease occurs
on increasing pre-heating to 115°C. The original values are
increased two-fold as a result of sterilization. The trend of
increase is similar for both cow’s and buffalo milks. For those
samples of cow and buffalo milks which received maximum
heat treatment during Rre-h_ea_tm? at 115°C and sterilization
at 115°C for 15 min, the original values of 0.098 and 0.074
increased to 0.194 andl 0.148, respectively for cow’s and buffalo
milks after sterilization. n
DIS_U|RhIde content in milk reported by some workers®
Was h|% er than that in the present investigation. Thisis due
to methodology, initial quality of milk and addition of no
dissociating agent in the present stu_d?/ prior to estimation.
They found disulphide to be more resistant to heat than thiols.
Total sulphydr)éls plus disulphides in milk increased upon
pasteurisation but decreased on UHT sterilization and the
sulphur compound contents were correlated with cooked
flavour intensity. In the present investigation, sodium

Table L Disulphide content at various stages in the manufactue of sterilized milk

e of milk Pre-heating _
t%mSJ Raw milk
(
Cow udlflash 0.098 + 0.006
Buffalo udflash 0074 + 0.006
Cow 15/flash 0.093 + 0.006
Buffalo 115/flash 0074 + 0,006

Disulphide content ( [xm/ml) of milk

Preﬁ?ﬁﬁted Sterilized milk
115°C/10 min 115°C/15 min
0122 + 0007 017 + 0008 0.189 + 0,008
0.0% + 0007 0.126 + 0007 0141 + 0008
0116 + Q007 0178 + 0.007 0194 + 0,008
0.090 + 0.006 0132 + 0.007 0.148 + 0.008

Three trials each wege conducted for treatments of pre-heating and sterilization,

Values are mean + SD.
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nitroprusside testt for cooked flavour was performed on the
milk samples. It was negatlve for cow’s and buffalo raw milk,
positive for pre-heated milks and strongly positive for
sterilized milks.
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The rate of syneresis in chymosin coagulated bovine milk blends
with added 2% lactic starter was estimated by continuous curd
firmness measurement in the Formagraph instrument for 3 hr
at 37°C. Attainment of peak curd firmness values in the blends
was followed by a progressive decrease in firmness, with a
simultaneous shrinkage (syneresis) of coagula. Milk blend with
good coagulation properties syneresed more than poor coagulating
milk. Linear correlation coefficients r = —98 were obtained
between decreases in curd firmness and syneresis time for good,
and poor coagulating milks respectively. Cheddar cheese was
made in 9 L laboratory vats with three blends of pasteurized
and coagulation improved milk. Poor coagulating milk blend
produced cheese with highest moisture, lowest yield and most
bitter flavour compared to other blends.

Recent studies have established that a positive relationship
exists between curd firmness at cutting and cheese yield .
An early report3 indicated that milk which formed"a weak
coagulum produces low cheese yield. In these studies, there
are contradictions as to the relationship that exists between
curd firmness at cutting and rate of s¥nere5|s during curd
cooking. Some workers2 observed that high curd firmness
at cutting causes high moisture retention but increased cheese
Kle|d because of more milk fat entrapment in curd. Others%J

owever, insist that moisture content of cheese is not affecte
by curd firmness. In the recent studies cited, mixed milk
samples were used and curd firmness values produced were
the average effects of milks with good and Poor chymosin
coagulation Rropertles4'5. It is desirable to study the effects
of milks with different chymosin coagulation properties on
syneresis and cheese yield. These milks could be blended
N various known proportions, and thus would provide
adequate models for such investigations.

“This work summarizes studies on syneresis and cheese
yield o{_mllk blends with good and poor chymaosin coagulation

roperties.

d election of milk sam?Ies: Fifty individual cow s milk
samples were obtained from the”Utah State University
Holstein herd at one sampling. Cows in mid- and late-lactation
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were selected to represent firm and soft curd milkd. Each
sample (10 ml) was coagulated as described5. Four good
coagulating samples (GCM) and four poor _coagulatlng
samples (PCM) were selected based on curd firmness an
source cows were identified. Ten ml each of 4 GCM samples
were ?ooled, and PCM samples were similarly treated. The
pH_of each pooled sample was measured at 37°C with a
calibrated Beckman model il 60 pH meter (Beckman
Instruments Inc., Fullerton, CA 926 4I). _

Estimation ofsyneresis rate:  Ten ml aliquots of pooled,
raw GCM, and PCM were pipetted into test tubes and 1 per
cent each of active lactic starters, Streptococcus cremoris (UC
310) and's. cremaoris gUC 77) were added to each aliquot, and
all were tempered at 37°C for 90 min. Tempering also served
as incubation period for lactic starters to enter their active
?rowth_ phase. The pH of each sample was measured after
empering at 37°C, and each_samBIe was then coagulated in
a Formagraph instrument with 200 M of 0.4 rennin units
FRU) per ml of chymosin, The coagulatmg milk samples were
eft In the Formagraph for a total"of 180 min durln? which
continuous curd firmness measurements of the samples were
made, and the coa_(iula syneresed. Syneresis was manifested
as shrinkage of milk codgula on the' Formagraph pendulag.
Continuous decrease in curd firmness that occurred in the
samples after 30 min of chymosin addition, was taken as an
estimate of syneresis.

Optimization of coagulation properties of cheese milk
blends; Cheese milk was obtained from each of the 8
identified cows which produced GCM, and PCM. GCM from
4 cows was pooled, and PCM was similarly treated. Prior
to cheese making, aliguots of the GCM, and PCM were
blended as follows: @ 100 per cent PCM g)% 50 per cent
PCM + 50 per cent GCM (c) 100 per cent GCM, and 0.02
per cent calcium chloride was added to each blend. The fH of
each blend was reduced to 6.3 with 1to 3 drops of 21 N
lactic acid solution. The blends were tempered at 37°C for
90 min during which shifts in pH were adjusted. Each blend
was then optimally coagulated in the Formagraph with 200
p. 10f 0.2 RU/ml of chymosin as prevlousl?/ established.

Estimation of cheese yield:  Each milk blend &7-5 8W§S
pasteurized ina 91 Iaborator?/ cheese vat at 63°C for 30 min
and 0.02 per cent calcium chloride added. One per cent each
of lactic starters UC 310.and UC 77 was also added. These
cultures had been separately incubated ov_erm?ht in pH-
controlled whey base medium with added stimulants (yeast
extract and ~casein hydrol sate). [Each vat “was
tempered/ripened until mitk pH was reduced to 6.3, One
hundred and fifty ml of diluted (.2 RU/ml) chymosin (Chris
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Hansen, Milwaukee, W1.) was added. Each milk blend was
well stirred and left to coagulate at 37°C. Traditional cheddar
cheese making procedures were then used. Cheese moisture
also was determined?. _ _ _
Variation in syneresis rate: - CUrd firmness increased in
the blended GCK/I and PCM samples until after 29.5 and 30
min of chymosin addition respectively when a gradual but
progressive decrease in firmness occurred (Fig 1). Curd
shrinkage . (S ne_rems% with exuded whey which® partly
collected in the interface of the Formagraph pendulae and
curd, and partly in the interface of the curd and Formagraph
cuvettes occurred simultaneously as curd fimmess decreased.
A progressive collection of whey in these interfaces was
observed until the end of the 3 hr Eorma%raph run. Expression
of wheY oceurs as collgidal calcium phosphate is lost from
rennet treated casein micelles in consequence to lowering of
pH " Major decreases in curd firmness did not occurin
coagulate , no-acidified 10and 14 per cent non-fat-dr¥ milk
(NFDM), and no visible changes in the form of curd
shrinkage and whey collection were observed in the
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Formagraph cuvettes that contained them. It was remarkable
to note that the final curd firmness value in GCM (33 mm
after 3 hr was higher than the peak value in PCM (28 mm
which occurred after 29,5 minof chymosin addition. GC
showed more curd shrinkage than” PCM as was visibly
observed at the end of the Formagraph run. Linear correlation
coefficients r = -0.98 and -0.99 were obtained between
decreases in curd firmness (syneresis) and syneresis time for
GCM and PCM respectively with corresponding average rates
of decrease in curd firmness of 0.15 and 0.12 mm/min. The
steeper slope of decrease in curd firmness per unit time
recorded for GCM compared to PCM indicates that syneresis
ratg is higher in GCM than PCM. _ _

Tuszynski et a1.8 similarly evaluated the softening of milk
gels with thrombelastograph, and they attributed it to

retraction” or syneresis. Curd Softening occurs
characteristically at initial pH values of 6.02 to 5.94, and
higher rates of s,of_te_nm? have heen observed at pH 5.28.
Milk that was acidified to pH 5.6 before enzyme addition,
produced curd which either stabilized in firmness at 30 min
or exhibited a decay9. If cheese milk is to be acidified, it is
suggested that the pH after acidification be above 6.02 because
curd produced by milk at or below thlsM)H would synerese
poorly. The inifial gH values of GCM and PCM' before
acidification were 6.63 and 6.88, and after acidification with
culture were 6.22 and 651 respectively before chymosin
addition. After 3 hr coagulation, the final pH, valués were
541 and 5.55 for GCM and PCM, corresponding to a total
incubation time of 4.5 hr at 37°C. ,

Improper coagulum formation by PCM has been attributed,
primarily, to conversion of 6-casein into cleavage Broducts
which include y -caseins and proteose peptones probably by
indigenous m|I¥< enzymes) These products were a Parently
absent in whey and ver?/ likely were trapped in curd together
with milk fat globules. Improper bond formation in PCM may
have caused poor curd formation _resultln%_ in reduced
syneresis rate. Hill and Merrill3 attributed Righ moisture
retention in cheese to soft curded milk,

Cheese yield: Cheese yield (d welg[?t) ranged from 3.39
10 5.32 per cent for the milk blends (Table 1), Moisture was
highest, 59.2 per cent in cheese made with 100 per cent PCM
and least, 41.4 per cent in 100 per cent GCM cheese. High
moisture level in cheese made from 100 per cent PCM agrees
with s%/neresLs data in Fig. Linwhich PCM showed a lower
rate of curd firmness decrease than GCM. Eventhough PCM
was improved to produce curd firmness value of 47 mm, and
its curd was ready to cut 30 min after chymosin addition,
subsequent syneresis after cutting was poor. Curd firmness
values for GCM, and GCM-PCM blends were 54 and 52 mm
re_spectlvel}/_. In as much as GCM and GCM-PCM produced
High curd Tirmness, higher cheese yield was obtained with
the latter. This suggests that yield iS not entirely dependent
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Table 1 Cheese yield estimates fo milk blends with
DIFFERENT CHYMOSIN COAGULATION PROPERTIES.

_ Milk blends
Parameter PCM 50 % PCM+  GCM
50 %GCM
Curd firmness2 (mm) a7 5 54
Cheese yield (%) (wet wt) 8.32 931 8.%4
Cheese yield (%) (dry wt) 339 532 5.24
Cheese moisture (%) 59.20 43.20 4140

]PCM: poor chymosin-coagulating milk
GCM: ‘good chymosin-coagulating milk

Formagraph reading 30 min after chymosin addition obtained in a
preliminary study utilizing the same coagulation conditions (chymosin
concentration 0.2 RU/mI, milk pH = 6.3, calcium chloride = 02 per
cent, and temperature = 37°C) th insure adequate coagulation in PCM.

on curd firmness. A cheese yield formula with components
of casein, fat, moisture and curd firmness may be desirable.
Cheese made from 100 per cent PCM was of lowest yield,
highest moisture and very bitter flavour as was observed ,b%
an informa taste test, PCM has been strongly associated wit

late lactation milkd?, and high proteolytic activities also
have been established in late lactation milk4 High
proteolytic activities in PCM  have been established, casein
cleavage products in late lactation milk and PCM might be
partly responsible for rapid deterioration of high moisture
cheeSe made from soft curd milk3, Significant quantmes,of
cleavage products, are expected in"bulk milk supplies
containing substantial amounts of PCM. Deterioration of curd
firmness of cold stored bovine milk has also been related to
PCM%K PCM could be shunted for non-cheese uses
depending on the extent of its inability to coagulate with
chymosin. Further work is needed to compare the
organoleptic quality of cheese made with PCM and that of

GCM. Subsequent biochemical changes that occur during
curing of hoth cheeses should also be investigated.
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The effect of dipping of whole quail carcasses in 2% lactic acid
or 2% lactic acid plus 2% potassium sorbate solutions on their
refrigerated (4+0.5°C) shelf-life was investigated. Acid treatment
had greater effect on the initial reduction in pH of skin than meat.
Both skin and meat showed pH rise at the time of spoilage. TBA
number increased consistently with storage time regardless of
treatments. Treated carcasses had about on log cycle less total
viable counts than control throughout the storage. Chemical dip
treatments appeared to have limited potential in extending the
shelf-life of dressed quails upto 10 days in contrast to 8 days for
control at 4+0.5°C.

_ The shelf-life of poultry meat at chill temperature is
influenced by the initial microbial load, holding environment
and agsociated chemical changes in meat dunng storage.
Organic acidulants 13 and potassium sorbate have béen
e_xtensweIY used as a dip or spray for extending the storaFe
life of poultry at low temperatures. Apart from its antimycofic
propertY, potassium sorbate has been reported to”exert
antibacterial effect47 on dressed poultry. The present study
was, therefore, undertaken to assess thé effect of lactic acid
dip either alone or in combination with potassium sorbate
on the keeping quality of quail carcasses under refrigerated
(4%0.5°C) itorla 3 |

IVe-WeeK 010 quallS (Cotumix cotumix japénica) WEr
conventionall drgssed, (chllled In sIush-lqé For 2 r)r an
drained for 15min. Whole carcagses, excluding gibletsr were
dipped in either 2 per cent lactic acid or 2 per cent lactic
acid flusz per cent potassium sorhate solutions inthe ratio|
of L1 (wv) for 2 min and drained for 15min. After draining,
both control (dipped in distilled water) and treated carcasses
were individual yf)ackaged in hlé]h density polyethylene §330
tG) pou%hes, sealed and stored at refrigerated (4+0. °C)
emperature,

he pH of ground meat and skin samples diluted five times
their weight with distilled water was estimated in duplicate
using a Beckman pH meter. Thiobarbituric acid (TBA) values
were estimated in tnPIlcate according to Tarladgis et a1 .
and total aerobic plate countd was done on" duplicate
samples. A seven-member semfttrained sensory panel of the
Institute evaluated the meat for colour, flavour, tenderness
and overall acceptability on a 7-point Hedonic scale. All these
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analyses were carried out on alternate days until carcasses
developed apparent sign of sp0|la%e.
The nitial R'H values of leg and breast meat from control
carcasses within 3 hr of exsanguination were 6.76 and 641,
respectively. Lactic acid treatment resulted in reduction of
skin gH from 6.84 to 5.16 and that of dark and Ilght meat
by 0.2 and 0.6 units, respectively. Both control an treated
carcasses showed rise in pH of skin as well as meat during
later part of storage possibly due to the formation of alkaline
substances by proli eratln% microflorald
~ As shown"in Table 1, thiobarbituric acid (TBA} value
increased progressively with storage. time_regardless of
treatments. Leq meat had consistently higher TBA value than
breast meat. Pikul et a 111 reﬁor,te that leg meat because
ofits higher total fat content exhibited higher TBA value than
breast meat eventhough the former contained less proportion
proportion of phosphollplds and consequently less
malonaldehyde than the latter. o _
Lactic acid either singly or in combination with potassium
sorbate brou?ht about one log cycle initial reduction in total

viable counts per cm2 compared to control carcasses
Table 1 Effect of chemical dip on tba, t d
2018 OVERALL ACCEPTABILITY SCORES OF QUAIL VEAT.
~ Lactic acid+Pot.
Control Lactic acid sorbate
Sto_rage leg  Breast Leg Breast Leg  Breast
perio
(0ays) TBA (mg malonaldehyde/kg)
: 008 014 006 008 Q%
> 0B on 0B w03 0
4 04 0 05 0% 04 02X
6 1% 10 13 1 1z 108
8 26 167 197 1% W 1Y
10 , 2% M 27 1R
SE. (002:0.09) (0030.11) (002-007) (0.02:010) (0.01-0.12) (0.02-0.08)

Total aerobic plate count (log/cm?)

0 230 130 139

2 263 1% 1.86

4 330 201 205

6 349 243 2.39

8 5% 49 4.9
10 R 6.67 6.64
SE+ (002015 (0.00-0.23) (00-0.09)

Overall acceptability scores*

0 il 6.57 67l

2 6.28 643 643

4 5or 6.4 600

6 528 580 Yl

8 428 514 528
10 443 457
SE+ (022048 (018-043) . (022-040)
+ = Range *7 = Like very much; ~ 1= Dislike very mich
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(Table 9 The identical rate of bacterial multiplication
observed between lactic acid and lactic acid plus potassium
sorbate treated groups indicated that addition of 2 per cent
sorbate was not effective in controlling spoilage at 4+0.5°C.
Control carcasses could not be stored beyond 8 daxs 8s they
developed slime and off-odour on 10th day by which time
the total aerobic Plat_e count reached to Io% 79, In contrast,
both lactic and lactic acid plus sorbate treated carcasses
attained a mean count of log 6.6 on 10th day and developed
off-odour on 12th day. Even then, no slime formation was
apparent and off-odour was less pronounced than that found
on control carcasses. Patterson et a 13, reported that lactic
.&cid or potassium sorbate dip had limited antibacterial effect
at 4°C, On the contrary, several studies47 indicated marked
improvement in the storage life of whole poultry carcasses
0{ Eogtlgns dipped in 510 per cent potassium sorbate solutions
a _ 0

Sensory evaluation indicated that lactic acid or lactic acid
plus potassium sorbate treatments had no adverse effect on
colour, flavour, tenderness and overall acceptablllt¥ Table
1) of quail meat. A progressive decline in scores of all these
sensory attributes, except tenderness, occurred with storage
time.- Spailage odour became apparent in control carcasses
otn 10th day In contrast to treated carcasses on 12th day of
storage. . o
These results show that neither 2 percent lactic acid singly
nor in combination with 2 roer cent Potassmm sorbate was
found to extend the shelf-life of quail carcasses begond 10
days as against 8 days for untreated control at 4+0.5°C.
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Protein digestibility and energy availability from casein diets
containing 3,6 and 9 %neutral detergent fibre (NDF) from wheat
bran and legume husks were studied by feeding albino rats.
Protein digestibility was negatively correlated (r = -9.81) with
NDF content of the diets. Protein efficiency ratio was higher
(P<ft01) at 6 and 9% of NDF compared to reference and 3 %
NDF diets. Per cent energy availability at 9% NDF was lower
(P<0.01) than the other diets.

Protein energP/ malnutrition is a serious problem amon%
children in ceeveloping countries. This is especially importan
among vegetarlan_ sections of the population conSuming low
enerqy and high fibre dietsL Dietary fibre implies indigéstible
cellulose, hemicellulose, lignin, mucilage, pectin and gum
naturally present in foods. There Is sufficient evidence to show
that fibre in the diet increases, stool weight and decreases
transit time thus affecting digestion and absor%tlon of
nutrients33. In the present invesfigation, an attempt has been
made to study the effect of different levels of d|_etar¥_ fibre
from wheat Bran and legume husks on protein digestibility

and energy availahility. . :

_%at (?I(% Were ?or%ulated with three different levels of
dietary fibre. These levels were based on the fibre content
of the diets consumed by children in an earlier study4. Diets
were prepared with caséin contalmn_% 10 per cent protein and
10per cent refined groundnut oil. Vitaminised starch and salt
mixture were prepared as described b% Chapman et a5, and
Hawk and Oser6 and were added to the diets at 1and 4 per
cent levels, respectively. Dietary fibre source in the test diets
was a hlend of wheat bran, blackgram an g}reen%ram husks
in the ratios simulating childrens diets (87.4 : 6.3 : 6.3%.
The calculated neutral detergent fibre (NDF) content of the
experimental diets was kept'at 3. 6 and 9 per cent levels.
Cellulose was used as a source of dietary filare in the reference
diet at recommended level of 5 per cents. The diets were fed
ad libitum 10 3 weeks old weanling albino rats weighing 33.7
+ 6.9 ¢ for a period of 28 days and protein efficiency ratio
kP,ER) was calculated, as described by Evans and Witty7.

itrogen was estimated in food " and faeces using
macro-kjeldahl method™ EnerFy
was determined using bomb ca

content of food and faeces
Orimeter. The apparent protein

*To whom all corresponcence should be addressed.
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{J/\l/qestlblllty was calculated as described by Evans and
Witty7. Ener?y availahility was calculated from differences
in fdod and Taecal gross energy and expressed as per cent
of dietary energy. The data were statistically analxsed using
‘analysis of variance’ and coefficients of correlation.
The data in Table 1indicate that the Froteln intake, weight
ﬁ]am and PER values were significantly higher (Pc 0.01) in
e test diets containing 6 and 9 per cent NDF compared to
reference diet. The valUes for these parameters for 3 per cent
NDF diet were not different from reference diet. The Increase
in NDF content in test diets resulted in corresponding increase
in daily protein intake. Desmoulin et a 19. and Rap and
Sundaravallin rePorted that the rats spontaneously adjusted
their food intake to meet the requirements fo magor nutrients.
Ahrens et a 11l and 0" hea et a 1a. also reported that food
Intake increased with an increase in dletar%flbre to keep the
energy balance. PER values in 6 and 9 per cent NDF
containing diets were hlgher because of hl?her daily protein
In diet due to more food consumption. Fleming and Lees
studied the effect of purified natural dletar)( fibres on rat
growth and reported that cellulose and hemicellose containing
xylose had a heneficial effect on the PER values. Nomanl
et a | 4have also rePorted that diets with wheat bran (5 ﬂer
cent) and neutral detergent fibre (2.1 per cent) showed th er
weight gain and PER compared to no fibre diet. Simifarly
inclusion of 8 per cent ragi (€ kusine coracana) husk at 9 per
cent casein increased weight gain significantly, but not at 13
per cent caseinLa Reference casein diet showed PER value
of 1.86 which was lower than the standard value and it might
be the result of processing conditions of casein. Similar fow
value of PER for casein (1.8520.23) has also been reported
by Chopra and Hirals o ,
Protein digestibility and energy availability of diets
decreased with incréase in dietary fibre (Table 1)b and
correspondln% values for coefficients of correlations being
-0.81 and -0.84, respectively.. Increase in dietary fibre
from 3 to 6 and 6 to 9 per cent decreased the protein
digestibility S|gin|f_|c_antly (P<0.01) whereas decrease (P'<001)
in‘energy availability was observed only when fibre content
was increased from 6 to 9 per cent in thie diet. The apparent
protein digestibility of 3 per cent NDF diet from dietary
sources was lower than that of the reference diet containing
5 per cent NDF as cellulose. Energy absorption from
reference diet was not si mflcantly different from 3 per cent
NDF diet. Cellulose and cell wall fibre fractions are known
to decrease apparent protein digestibility due to higher faecal
excretion of nitrogen coming from cell wall bound nltro?en
of the bran and lignified " nitrogenB34 In spite of fow
dlqestlblllty, dietary” fibre inclusion results in improved
utilisation“of nitrogen at marginal levels of protein and
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Table 1L Effect of dietary fibre on protein digestibility and energy availability

NDF in diet Protein intake Gain in wt
(4 o o
500+ B7+28 255 + 47
3 71+ 33 %8 + 52
6.00 205+ 32 483 + 39
9, . 23+ 38 58 + 44
Variance F-ratio 103D 139
CD. at 5% 322 95h
CD. a 1% 438 1326

1 Mean + SD values are average of s rats in each group.
+ Fibre in the control diet was Cellulose.
** Significant at 1% level.

energy%a nd it has also been indicated by higher PER in
higher fibre diets in the present study. N

_ cqo,rdln% to FAO/WHO report the coefficient of
dlgqestlblllty or whole wheat and legume proteins ranged from
79-90 per cent and that for animal proteins was above 90 per
cent. The digestibility coefficient of proteins in the present
study was within the wheat-legume proteins but lower than
that ‘of animal proteins. Though the source of protein was
cwanawmmmmefmmcawhaMlmgmsmmm
have lowered the digestibility coefficient. The energy
availability of the diefS decreased by 4 per cent with an
Increase in NDF content from 6 to 9 per cent and the value
of 87.4 per cent ene;\%/ availahility at 9 per cent NDF was
lower than the FAO/WHOD value of 90-97 per cent energy
wmmmfmnemm?%mumm _

~Thus, It could be concluded that 6 per cent NDF diet has
significantly higher PER value. The energy and_ protein
availability” were also within_the limits “prescribed by
FAOWHO. The diet cont,almn_(t; Q_Rer cent NDF has
agmﬂcantly |ow energy availability with no improvement in
PER value.” Thus, to utilise maximum energy, NDF content
should not be more than 6 per cent in the children’s diets.
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Aflatoxin biogenesis by A. parasiticus in the presence of benomyl
and carbendazim was studied in vitro. Sub-inhibitory
concentration of the fungicides stimulated biosynthesis of all the
four aflatoxins (B,, B2 G, and G2 in culture. At higher
concentrations of the fungicides, the fungus lost the ability to form
mycelial mat. Instead, abnormal growth in the form of giant cells
and a poorly differentiated mycelium was observed in such
cultures, which failed to produce aflatoxin.

Pre-harvest crop infection by aflatoxin producm% fungi is
being increasingly rePortedl Production of mycatoxins in
stan_ln? crop and stored grains could be prevented by
eliming mgi mycoflora. A number of chemical fungicides have
been developed for use in agriculture. Systemic fungicides
namely benomyl and carbendazim aré widely used23,
However, thé e_fflca(:){ of these fungiCides on
mycotoxinogenesis is not Clear. The present report relates to
the growth and aflatoxin producing potential of Aspergilius
parasiticus SPOres exposed to these fungicicles.

Aflatoxin producmg Aspergillus parasiticus NRRL 3145
was used in these studies. 1ghe recultivation of the stock
culture of the fungus was carried out by streaking the slant
material on potato-dextrose a%ar (PDA{ slants. In order to
maintain the cultures, [e?ular ransfers 1o fresh slants were
carried out at monthly intervals. The spore suspension of the
above culture was prepared by transferrmg the slant material
to Roux hottles contalnln? PDA épH 56,2 O_mI?, which were
subseguently incubated Tor 10 days at ambien temPerature
(28—30°C). The harvesting of spores from Roux bottles and
preParatlon of spores suspension was carried out as described
earlier . The synthetic growth medium for a. parasiticus
contained (per fitre) 200 g é}lucose, 6.0 2q (NH42504; 50
KH2P04, 0.5 g MgS04, 209 glycine, Z.0'g glutamic acid;
100 mg FeSU4.7H20, 50 mg ZnS04.7HA and 10 mg
MnS04.7HX. The complete “medium was prepared b
mlxmgi sterilized glucose solution with sterilized glucose-freg
salt solution. The PH of the medium was 6.5. For Inoculation,
one ml aliquots of the spore suspension were added to flasks
containing 50 ml medium in 100 ml conical flasks.

Commercial fungicides, benomyl (methyl I-jrbutyl-
carbamoyll)-2-benzimidazole -carbamate) (DUPON
carbendazim or Bavistin (BASF) 2-(methoxy-carbamoyl

benzimidazole having 50 per cent active ingredient in wettab)é
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Powder were used in these studies. A 1?er cent solution of
hese fungicides was prepared in ethanol. The solution was
filtered th[ough Whatman 542 filter paper and the filtrate was
then sterilized by passing through a millipore filter. Measured
aliquots, 0.1, 0.2 and 0.3'ml of the sterilized filtrates containing
08, 16and 24 mg/ml of fungicide were used in the in vitro
studies for studying the growth and aflatoxin biogenesis in
cult%re., Th c?nc_entratlons o_ffunglmdes were calculated on
the asis of solubility of benzimiddzole, which s 0.04 ¢/I0Cg
of ethanol at 20°C (BASF India, Tech. Inf. Repg.

The contents of the culture flasks were filtere througih
Whatman 541 paper. The resultant filtrate was treated with
ferric gel (100 ml water, 10 ml of 10 per cent ferric chloride
solution and 15 ml of 4.8 per cent sodium hydroxide solution)
in order to remove interferin plgments. he mixture was
filtered through Whatman No. I paper. The filtrate was
extracted with chloroform (2 x the volume of f||trate§. The
chloroform extracts were evaporated on a water bath (80°C).
The residue so obtaingd was preserved for the estimation of
aflatoxin. Total aflatoxin was estimated by using micro-column
method as described earlier. For this, a partion of the above
residue was suitably diluted with chloroform to bring the
reading within 50 pph range of the fluorotoxin meter.” One
ml aliquot of the sample was used for loading micro-columns,
The micro-column” was washed thrice™ with one ml
chloroform. The micro-column with florisil trapped affatoxin
was inserted in the fluorotoxin meter (Velasco flurotoxin
meter, Neote Instruments Inc., MD) and reading was taken.
Another reading was taken by turning the micrg-column by
180°. The final affatoxin reading, was the average of the two.
From this reading total toxin in the medium was calculated.
Quantitation of individual aflatoxin components was carried
out by high performance liquid chromatography ‘HPLC%.
HPLC was carried out In a liquid “chromatograph,
Model/GPC-204 (Waters Associates, Millford, MA); with
6000°A pump: UsK septumless injector: Modél 440
absorbance detector g3_6_5 nm filter);”column; waters p
porosil/  bondapak (Silica gel 10 m particle size, 4 mm
1d, 30 cm_long). The solvent was prepared from a water
saturated dichloromethane-cyclo- hexane-acetonitrile (25 : 7.5
« 1.0) stabilized with 2 per cent 2-propanol5. The samEIe
residue obtained above was dissolved in'0.1 ml of the HPLC
solvent and 10 or 2 1aliquots were used for injection into
the Iuﬂmd chromato ragh. o _

Table 1 shows the erfect of two systemic fun(qu_des ofbenzj-
midazole carbamate group on growth and aflatoxin biogenesis
In the cultures of aspergillus parasiticus. High concentrations
of carbamates inhibited mycelial growth and also the toxin
biogenesis. However, sub-inhibitory concentrations stimulated

) and e the toxin production.

HPLC anal¥sis of aflatoxins showed that low concentrations
(0.8 [xg/ml)ot the fungicide stimulated biogenesis of all the
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Table 1 Effect of systemic fungicides of carbamate
GROUP ON GROWTH AND AFLATOXIN PRODUCTION IN
CULTURES OF A. PARASITICUS NRRL 3145

o Fungicide _
Fungicice conen Growth  Aflatoxin
(Mgim) @  (pgd0mi)
Control iy 0. 125 900
Carbendazim (Bavistin) 08 14 130
Carbendazim 16 Ny 490
Carbendazim 24 0 0
Benomy| 08 1% 105
Benomy 16 061 %5
Benomy/ 24 0 0

Growth expressed as mycelial dry wt, inoculum ca. 105 spores, 50 ml
glucose salt medium, period of incubation 14qays at ambient temp. Affatoxin
measurement by micro-column method. Readings average of threg replicates.

Table2. Effect of bavistin on synthesis of different
FORMS OF AFLATOXIN BY A. PARASITICUS NRRL 3145

Carbendazim Aflatoxin (p.g/200 ml*)
nen
(FR) 3 G Tod
0 80 530 w90 IR
08 wo 0 204 30 %74
16 g 5 b %7

Estimation of aflatoxin by HPLC, conditions described, in text, culture
conditions as in Table 1" *For increasing the yield of individual toxin,
molc_ulatnons were done in 100 ml medium. Readirigs are the averages of three
replicates.

four forms of the toxin (Table 2%.. The increase was more
Promment for Bj and G, toxins, which was about 2 fold over
he controls. Inhibition of both growth and toxin hiogenesis
was observed at higher concentration (2.4 ft g/ml). The
R_rowth ofthe fun?us was not apparent in the flasks contammg
higher amounts of the fungicide. However, during a prolonge
incubation upto 30-60 days of these flasks showed turbidity.
Microscopic examination of the medium revealed giant cefls
and stunted hyphal development. No aflatoxin was detected
in the abnormally differentiated cultures. Use of sub-
inhibitory - concentration! of fungicides could thus be
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hazardous in view of the stimulation of the toxin biosynthesis.
Certain anti-fungal comBo_unds_have been observed to Stimulate
toxin biosynthesis at su-inhibitory concentrations as reported
in our earier studies with fungicidal compounds from onion
and spices69. The Fossmle mechanism for stimulation has
been discussed earlierd. . N

Apparently, inhibitory concentrations of fungicides could
allow stunted microscapic growth of the fungus, which did
not support toxin hiosynthesis. Mode of actior of antl_-fu_ngial
compounds varies with the nature of fungitoxic principle.
Benomyl and carbendazim are known to interfere with the
biosynthesis of DNA2. Lack of aflatoxin blos¥_nthet|c ahility
in undifferentiated cells observed above confirms the need
for complete differentiation of the mycelium for high yields
of the toxin in cultures as pointed out earlier4.

References
L Lillehoj E B, Kwolek WF, Zuber M S, Homer B S, Widstrom N W,
Gutfirie W D, Turner M, Sauer D B, Findley W R, Manwiller A
and Josephson L M, Aflatoxin contamination caused % natural fungal
Infection of éJre_-harvest com. PI Soil,, 1980, 54, 469,
2. Siegel MRana Sisler HD Antlfuragal Compounds, |1 Marcel Dekker
Inc. New York, 1977, Vol. I anc”ll.
3. Deacon.J W, Introduction to Modem Mycology, John Wiley & jSos

New York 1980. _ _

4. Sharma A, Behere A G; Padwal-Desai S R and Nadkami G B, Influence
of inoculum size of .ASperR/IIllUS parasiticus spores on aflatoxin
production, AEpI. environ. Microbiol. 1980, 40, 989. _

5 Pons WAand Franz A O Jr, High pressure liquid chromato%ra%hlc
determination in peanut products, J ass offanalyt Chem 1, 1%,

o. Sharma A, Tewarl G M; Pacwal-Desai S R and Bandyopachyay C
Factors affecting antifungal actm% of onion extractions against
producing fungr, J Fd Sci, 1961, 46, 74L _

7. Sharma A,"Ghanekar A S, Padwal-Desai S R and Nagkamni G B
Microbiological status and antifungal properties of irradiated spices.
J agric Fd Chem, 1984, 32, 1 o

s. Garies M, Bauer J W Montgelas A V and Gegek B, Stimulation of
aflatoxin B(land Bz toxin production by sorbic acid, Appl Environ
Microbiol, 1984, 47, 416, _

9 Stewart R G, Wyatt R'D and Ashmore M D, The effect of variqus
antifungal agerits on aflatoxin production and growth characteristics
ofAsperg|IIugs?9ara5|t|cus and Aspergillus flavus in liquid medium.
Poult Sci, 1977, 56, 1630.



BOOK REVIEWS

Food Structure — Its Creation & Evaluation; by_J.M.V.
Blanshard & J.R. Mitchell, Butterworth Scienfific Ltd.,
Westhury House, Bury Street, Guildford GU2 5 BH;
1988, pp. 504; Price:” £75.

This book is a record of lectures given by a distinguished
international grouR of speakers from différent Universities
and Food Researc or?anlsatlons at a symposium of Easter
aclh<ools In Agricultural Sciences, University of Nottingham,

There is a mixed bag of 26 topics falling into two categories:

a) Structure of foods and their creation and

b) Evaluation of structure _

In the first category are discussed the structural properties
and stability of mixed and filled gels, biopolymers, emulsions,
foams, intérmediate moisture foods, etc. good number of
chapters ?ertam_ to the creation of fibrous structures of
proteins, formation of structured sugar and fat systems of
reformed meat products as well as Surimi based foods and
discussions about cereal product structure and extrusions
studies. The evaluation methods covered in the rest of the
chapters are equally varied and highly interesting. On the top
of the list and st @haf)ter I the relevance of food structure
—a dental —clinical perspective. This is a new aPproach
and presents an excellent explanation of the importance of
masticatory phenomenon, its loss or reduction in the elderly
and the gefiatric population and how the food structures and
textures could be measured in relation to the chewability of
foods. Considering the scant blbllo?raphy at the end of the
chapter, this aspect of food evaluafion has not received as
much attention from food scientists as some others. The oral
perceFtlon of texture is yet another view-point presented_b
a dentist and an anatomist describing the mandibular action
and food breakdown in the mouth and swallowing.

Very authoritative treatments have been given to food
structure evaluation by light and electron” microscopy,
measurements of large and small deformations, evaluation of
crispness, the interpretation of ‘Collapse phenomenon’ of low
moisture foods and the examination of the sensory —
rheological interface. A chapter entitled Beyond the texture
profile” contains what one would like to know about sensor
evaluation of textures and the possible statistical treatments
that can be given to the data. _

Printed on'high quality paper and wonderfully illustrated
with excellent photographs and diagrams, this’is a highly
readable hook answerln% amillion guestions a food scientist
Is likely to ask on the development of structured foods.

D. VIJAYA RAO
DFR.L. MYSORE
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Genetic Engineering Fundamentals : An Introduction to
Principles & Applications: b% Karl Kammermeyar and
Virginia L. Clark; Marcel Dekker Inc, 270 Madison
Avenue, New York, N.Y. 10016, 1988; Rp: 304: Price:
US$ 85 (US & Canada), $102 (All other countries).

This book is aimed at the “non experts”, chemical
technologists and chemical engineers in" particular. The
contents are organized into 14 short chapters. The first 5
chapters essentially deal with the theoretical back([;round 10
the subject of denetic _englneerln?. This includes the
components of nucleic acids, concepts of the cell, structure
of the gene, Rroteln synthesis and_enzymes, with special
reference to those used in recombinanf DNA technology.
Chapters 6 to 9 deal with the principles of the hasic
procedures used in gene cloning and characterization of the
clones using standard protocols. Specific treatment is also
%lven to transformation in plant and animal cells. Aspects of

ommercialization, Technology and Design, and Precautions
and Regulations are covered” in chapters 10 1 and 13
respectively, A short write-up on ethical/environmental
aspects could have been included in this book, | have often
found that a non-expert is considerably exercised over this

ISSUe,

This book fulfils the objective setand the target group for
which it is meant. It gives enough details in terms of principles
and the actual methodologies involved. It is not, however,
3 laboratory manual since actual Xrotocols for carr mg out
the experients are not given. Anyone with a Bachélor’s
degree in Chemlstry/BloIogY should be able to read and be
benefitted by this book. The level also seems ideal to perform

Y s a text book for the genetic engineerin? course offered to

M.Sc (Biotechnology) Students in India. [t will also be useful
for teachers at the Bachelor’s level. The book is compact and
a paper-back edition may be within the reach of purchase
by individuals in Indlia.

BANGALORE

Legumes : Chemistry, Technology, and Human Nutrition :

Ed by Ruth, H. Matthews, Marcel Dekkar Inc., 210,
Madison Ave. New York N'Y; 10016, 1989: . 408
Price: $99.75 (US & Cananda) $11950 (all other
countries)

Grain legumes are increasingly becoming important as
sources of dietary nutrients for many millions of people,
particularly in thé developing countries. Many books on the

G PADMAV
INDIAN INSTITUTE OF SCIENCE
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Productlon asPects of grain legumes have been published in
he past. But there are a limited number of books on
nutritional and food technological aspects of grain legumes.
The publication of the above mentioned book is very timely
and fills several gfaps In understanding the areas of Comman
interest ranging Trom the chemistry to food uses of grain
equmes.
his book contains extremely useful information on various
aspects of production and utilization of grain legumes. It
provides an in-depth understanding and comprehensive views
on the chemistry and technology of production, processing
roperties of various legumes and legume  products.
omparisons of nutritional quality, stora%e Stahility and food
processing properties of various legumes have beer illustrated
Inthis book. Antinutritional factors of several grain legumes
have heen covered and these indeed provide useful
information. More importantly this book deals with a number
of grain legumes which are commonly consumed as sources
of Cietary proteins by the people in tropical and semi-arid
tropical regions of the world. _ o
en chapters have been presented and discussed in this
book. Each chapter has been written by well known scientists.
Not only these chapters report the results of past studies but
contain valuable mterBretatlon of data including areas of future
research work, Notable chapters are those which covers the
topics on nutrient composition, bioavailability of nutrients
and antinutritional factors, Interestingly, nutrient composition
data have been discussed for such foods as cooked and canned
legumes, sprouted Ie%u es and other legume products
inCluding tofu, tempeh, miso, and natto.” However, the
chapters on culture, genetics, and harvesting and storage of
lequmes are equally Important and have been presented in
a comprehensive way. A detailed account of the chemistry
and techno_log)A of refined oils, protein isolates and protein
concentration have been provided in some chapters of this
book and researchers of food pro_cessmE industry will
certainly be benefitted by reading this book. Although the
book is Intended to cover areas of aried interest, researchers
and students of nutrition, food technology and food chemistry
would find it a very useful for their work. _ _
In conclusion, | would like to emphasize that this book is
a valuable source of information and it may also remain as
a very useful reference book for many years in the future,

UMAID SINGH
ICRISAT. PATANCHERU POST
AP. 502 324

Food Preservation by Moisture Control: Ed. by C. C. Seow,
Elsevier Applied Science, New York, 1988, pp. 217.

Price: £36.

This book is a collection of selected papers presented at
the International Symposium on Preservation of Foods in
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Tropical Regions by Control of Internal Aqueous Environment
held in Penang, Malaysia during September 1967.

A large number of intermediate moisture (IM) foods hased
on fish, meat, fruit and starch are consumed in the tropics.
The technology associated with their production is primarily
related to the Control of internal aqueous environment by way
of additives such as sugar, salt, acid and antimycotics. In
comparison to dry foods, these foods have distinct flavour
and mouthfeel characteristics. Some of the typical IM foods
are : Dendeng, a meat based product in Indonesia; Sambal
daging, Bak Kua and Lup cheang, the meat or fish based
Broduct in Malaysia; Dodol, Lempok and Wajik, the starch

ased product in Malaysia and fruit cake in India, The
combined effect of moisture, temperature, acidity, type of
additives on the growth or arrest of microflora, nutriional,
mouthfeel, oxidative and o%anoleptlc properties of these
foods is largely unknown. The survival and growth of the
microflora associated in these foods are not only dependent
on the water activity (aw) but also the type of additives, pH
and temperatyre. Sometimes, the quantity of the additives and
the degree of partial drP/mg necessary ‘for the preservation
of these foods are so [arge that the” desired physical and
nutritional characteristics are reduced to a great extent. In
that case it becomes necessary to use a superficial edible layer
to protect these foods.

The book is an attempt to compile papers on the above
mentioned aspects.of the IM food technology. It contains 14
papers, four of which are on fundamental condition of water
present in food, growth of bacteria and fungi under reduced
avenvironment as affected by pH and temperature and the
effect of awon lactose crystallization and lysine loss in skim
milk powcer.

Five papers are on IM foods based on animal origin.
Processing and storage Stabl|lt%/ of several traditional foods
of Malaysia, Indonesia, West Africa and Australia are
discussed in these papers.

Five of the papers are on IM foods based on plant origin.
About 20 to 30 per cent of the tropical fruits are lost due
to lack of adequate storage and processing. IM food
technology plays a dominant'role in preserving these fruits.
One of the papers deals with this aspect. A paper discusses
the effect of superficial edible layers in controlling the
diffusion of sorbic acid and a -tocoPheroI. The effect of Sulfite
on reducing the drying rate of fruit leathers has been discussed
in one of the papers. A paper is devoted to the textural changes
of some of the Malaysian starch-based IM foods, The storage
stability of vegetable oils is dependent on the moisture present
in the"oil, as the hydrolytic and oxidative rancidities are
controlled by the maisture. One of the papers discusses the
stability of palm oil.
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The value of the hook lies especially on the papers written
on IM moisture food of the tropics. They add to our
knowledge and would certainly be' useful.

H. DAS
|1.T., KHARAGPUR

Adulteration of Fruit Juice Beverages: EQ by S Negy
JA. Attaway and M.E. Rhodes, fFood cience and
Technology Series) Vol.30, Marcel Dekker Inc., New
York and Basel, 1988. pp. 563; Price: Not mentioned

_ The hook “Adulteration of Fruit Juice Beverages” is 30th
Inthe Food Science and Technology Series by the publishers.
|t aims to explore the many international problems associated
with combating fruit gume adulteration and to focus on the
chemical, instrumental, statistical and c_omFuter assisted
pattetrn recognition methods currently available to deter this
ractice.
d The subject matter is divided into six logical progressive
sections each addressing a specific area of this_complex
subject. There are 23 chapters in all authored by 37 leading
experts in which the authenticity of as_man%/ as 24 fruitjuices,
concentrates, diluted beverages and wines has been evaluated.

The introductory first part deals in brief with the history
of citrus juice adulteration and discusses the Florida
Department of Citrus experience in the USA especially with
regard to results of their analyses used as indicators of trouble
paints by the U.S, Food and Drug Administration for punitive
action against adulterators.

In part 2 on chemical markers, there are four chapters
devoted to use of free amino acid spectrum and formol
number, flavanong glycoside distribution patterns and
concentration Proflles, aroma and flavour components and
trace metal patterns as possible markers for the evaluation,
differentiation and detection of adulteration and ascertaining
authenticity of citrus and other juices. _ ,

Part 3 on physical/chemical “methods consists of five
chapters of whichi two geal with application of isotope gcarbon
or oxygen) ratio analysis to problems of frmyume,adul eration
whilé the remaining three deal with methodologies hased on
major organic acids, sugars and anthocyaning In cranberry
juice and apple juice and those based ‘on visible and u.y.
absorption. and " fluorescence spectral characteristics in
selected juices and preserves. o

Part 4 on statistical, computer and simulation Rroce_du_res
consists of four chapters of which one dealmgi with statistical
procedures describes two new tests for adulteration — the
sequential test useful to quality control inspectors and the
directional test for technologlsts, while another discusses the
use of Francine statistical method. The remaining two
chapters discuss application of pattern recognition methods
and simulation modelling in detection of orange juice
adulteration.
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In part 5 dealing with commodities, detection of
adulteration in specific commodities like fruit wines and
selected juices and concentrates are discussed in four chapters.

The final section on international evaluation of fruit juice
adulteration relates to the many philosophies and re_gulato_rK
aspects of both juice exporting and |m‘oortm% countries. Wit
a View to discouraging sales of adulterated fruit beverage
products, many countries have developed extensive
compositional tables to defing normal limits of biochemical
components within specific fruit juice beverages, Data on
several products from five countriés are presented in the five
chapters pertaining to Germany, Australia, the Netherlands,
Spain and Israel respectively wherein the criteria established
In these countries for authenticating fruit juices are
individually examined.

With numerous illustrations and over 650 references, the
book provides an up-to-date, in-depth look at the new
concerns and world-wide requlatory” developments in this
constantly changing area. With the phenomenal increase in
the production, marketing and consumption of natural fruit
drinks in India observed n recent times, one could expect
Preventlon of adulteration in fruitjuices to pose a challenging
ask for the regulatory personnel’in this country in the very
near future, In this context, this book should serve as a
valuable quide to fruit beverage scientists, manufacturers and
exporters, food technologists, nutritionists, Central and State
requlatory officials and”to students in_food science and
biochemistry. It will, therefore, be a useful and informative
addition to any library devoted to food science and technology.

KS. JAYARAVAN
DFRL, MYSORE

Food Borne Bacterial Pathogens: Dy Michael R Doyle (ed).
Marcel Dekker Inc. IﬂY Basel, 1989: pp. 796; price
US$150 (US & Canada): $180°(all other countries)

This is one of the most recent monagraphs published by
Marcel Dekker Inc., in the Food Science & Technology
series. Food microbiologists will welcome this reference text
book as it contains under one cover much of what one would
wish to know about important bacterial pathogens in relation
to human diseases. The monograph has sixteén chapters and
each one is exclusively devoted to descriping the
characteristics of one pathogen, the disease caused by it and
Its EFIdemI0|O y, its isolation, identification, pathogenicity,
virulence and™control measures. The presentation is an
interesting medley of gram neggtl\_/e and gram positive
bacteria arranged by name in alphabetical order. The classical
Names Such as clostridium botulinum, Salmonella and Vibrio
cholerae Vie for importance with recently recognised
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pathogens such as Aeromonas hydrophila, Campylobacter
jejuni, Listeria monocytogenes, Vibrio vulnijicus, Yersinia
enterocolitica, €iC. Pathogens which are likely to be

encountered In future years such as some members of

Enterobacteriaceae, Streptococeae Bacillaceae, Coryne-
bacteriaceae, nontube_rcularmxcobacterla; Leptospira and
which ma%/ be responsible for human and zognotic diseases
and which may probably spread through foods are also
mentioned. _ _ _

This comprehensive treatise summarises the current state
of the art in research on these food borne pathogens. It traces
the chronol_ogzlcal emergence of several hacteria as established
food associated pathogens. The scope and coverage in the
book are wide and encompass facts and flndlnﬁs which are
not only by now well known but.also those which are little
known. ADOut clostridium perfringens, it ays, for example,
that it is the most extensively stualed anaerobic bacterium
pathogenic to man, is moré cIoseI%/ associated with gas
?angrene inthe last 90 years than with food poisoning which
fact came to be known only in the 1940’ and was confirmed
inthe 1960%. On the other hand, the book reports that there
has_been no fully confirmed outbreak of food horne illness
attributed to Aeromonas hydrophila. |t goes on to reveal that
Campylobacter jejuni 15 rated to be the most common
bacterial cause of %astro intestinal infection in humans;
exceeding rates of illness caused by both saimonella and
shigella and yet the two former mentioned organisms have
just emerged in the 1980’ as recognised and confirmed
Bathogens_. Listeria monocytogenes, a gram positive rod has

ecome “judged by its economic and public health impact,
one of the most important food borne organisms of the current
decade surviving in milk after pasteurisation, growing in
wide pH range and even cagable of tolerating upto™ 16%
sodium chloride”. Between 1969 and 1979, several bacteria
VIZ. Vibrio parahaemolyticus, E. coli. Shigella, WErE
confirmed as being food home pathogens. Recognised as
possible pathogens but still not fully confirmed even now are
SOme Such as Acetobacter, Alcaligenes, Citrobacter
Klehsiella, Proteus, Edwardsiella plus members of several
families mentioned earlier.

At this rate, there appears to be not a single bacterium left P

that might be considered harmless if found associated with
any food. Food microbiologists and other food scientists
cannot be complacent any more when there are these images
ofa food harbouring an unendm? array of hazardous bacterial
contaminants which they generally tend to [?nore or consider
them of little significance. The possibility of Rotentgal
pathogens lurking In all types of foods and for which special
detection techniques and methods are yet to be devised'is too
near and too fnghtemn_tg. _

This monograph by it very contents shows that there is
need for stricter vigilance in fgod processm? and food related
activities for ensuring microbiological safety in catering and
food processing establishments in future years.

3

The literature coverage on each of the bacterial genera
described is thorough and there are over 5000 references in
this monograph. The scopeand contents of the book are also
enlarged and enriched hy the wealth of experience and insight
brought into the various articles by the individual authars,
who are experts in their own areas of work. The organisation
of information is very methodical and altogether it makes for
a wonderful readmgy

VUAYA RAO
DFRL MYSORE

Nutrient Interactions (IFTBasic Symposium Series): Edited
by C.E. Boawell and John. W, Erdman, Marcel Dekker
nc., 270, Madison Avenue, New 1988; pp. 389; Price;
Bound illustrated US$ 59.75 (US & Cananda) $70.50

(All other countries)

Proceedings ofthe 11th Annual Basic Sympasium sponsored
taY the Institute of Food Technologists and the International
nion of Food Science and Technology held in Las Vegas
Nevada on June 15-16, 1967 are preseted in this book in 15

ch%oters. o . :
ach chapter contains discussions on nutrient interactions
that are important in human nutrition; highlighting the recent
findings in the respective areas.

Interactions between protein and energy and the role of the
latter in other nutrient interactions havé been discussed in
chapter 1 The implications of these reactions on the currently
accepted estimates of requirements and efficiency of nutrient
utilization are also considered. _ o

Chapter 2, deals with major metabolic fate of amino acids,
amino acid flux, protein turnover and metabolic Interactions
between amino acids with potential nutritional implications.

Current knowledge about physico-chemical reactions of
minerals as determinants of bioavailability in foods, effect of
processing, and physiological interaction of minerals is
resented in chapters 3and 4. _
~ Chapter 5 deals with the interactions involving protein and
iron,

The next 3 chapters present detailed discussions on
Vitamin-mineral interactions, factors that affect these
interactions and the possible_effects. N ,

Information on the interactions between utilizable dietary
carbohydrates and minerals and fibre and minerals is provided
in_ chapters 9 and 10. The authors have brought out the
influences of the interactions on bioavailaility of minerals
and considerations of the recommended dietary intakes.

Interacting effects of carbohydrates and lipids. on meta-
bolism have been reviewed in chapter 11 Recent findings on
the effects of omega 3 —fatty acias have also been included.
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Chapter 12 discusses in detail the mode of interaction and  effects and regulatory concems have been presented in
net effects of Vitamin — Vitamin interaction and toxicological  Chapter 14
aspects of aluminium, cadmium and lead. _ KANTHA SHURPALEKAR
ype of food additive — nutrient interactions and their CFTR.. MYSORE

) AFST(I) News

Madras Chapter Shri C.T. Dwarakanath, Scientist, CFTRI, Mysore on ‘Role

_ of micro-organism in human society’,
The Annual General Body Meeting was held on 12th Mag/
1989, The following office bearers were elected for 1989-90: Pantnagar Chapter

President Shri B, Raghuramalah . The New Executive Committee members of the chapter,
Vice-President Dr. RG. Adsule who were unanimously elected in the meeting held on'21st
Hony. Secretary Shri K.L. Sarode August 1989 were:
Hony. Jt. Secretary Dr. S. Gopala_n ) _
Hony. Treasurer Shri K.H. Krishnan President - Dr. Maharaj Narain
Editor Shri N. Ibrahim Vice-President - Dr. Nirankar Nath
) _ _ . Hony. Secretary . Prof._US. Agrawal
Shri P.M. Belliappa, LA.S., Chairman, Tamilnadu  Hony. 3t Secretary — : Dr. B.K. Kumbhar
Pollution Control Board gave a talk on theImBactofIndustrlaI Hony. Treasurer  Prof. Dheer Singh
Pollution on Society and it was follwed by a lecture by
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Accelerated ripened Cheddar curd slurries for cheese spread Carcass . . _

development o 29 conditioning treatment, influence on sheep muscular collagen
Acesulfame-K use in sweet bnead/biscuits _ W content and” thermostability _ 102
Acid coagulated soybean curds, instrumental texture profile Condﬂmm)rgg, effect on stieep muscle proteins

~analysis _ o 223 fractionsfextractabilty 265
Acidity (Natlve) - gffect on mangio Prmkle microbial spoilage 1 Carcharhinus sp. see Shark

g

Adenanthera pavonia_seed extract effect on fish spoilage bacteria
Aflatoxin biogenesis in presence of benomyl/carbendzim
Age, influence on sheep muscular collagen content and
thermostability _
Agricultural westes, for yeast production
aline phosF_hatase, ral intestinal epithelial cell, effect of
retinol de |C|enc3r
Alphonso mangoes, Tow-temp, storage.
Alten&mohnas putrefaciens distribution in marine fishes landed at
ochin
Amino acids in ripening mang%oes _ _
Apples, plastic carton/corrugated fibre board carton evaluation for
packa%ng/trans(gzortathn of
Arhar for North Indian spiced papads
Areca catechu, see Arecanut
Arecanut, drying of
Aroma charactefistics of _rlpenln% man%oe_s _
Avtificial sweeteners use in sweet bread/biscuits
Artocarpus heteroghyllus see Jackfruits
Asafoetida, micronial quality
Aspartame use in sweet bread/biscuits

Bacteria, fish SPOiIage, effect oiAdenanthera pavonia

seed extrac
Bacterial flora of fishes of Maharashtra/Saurashtra coast
Bananas, Robusta, maturity and storage temp, effect on shelf
life and gualyl\tly o
Bengal ?ram or North Indlian spiced papads
Benomy!1 effect on aflatoxin biogenisis _
Beveraqes, ready-to-serve, black carrot, preparation and
~ evaluation of
Biscuits _
artificial sweeteners use in -
from blends of hread wheat durum wheat/triticale blends
Black carrot see Carrot
Black pepper, drying _
Bleachm? properties of pearl millet flour, effect of
pear!” millet acid soaking
Bovines milk, cheese yield

rea
from blends of bread wheat/durum wheat/triticale
Quality assessment tests for Indian wheat
sweet, artificial Sweeteners use in

Breﬁadlmaklng, effect of finger millet and wheat malts

uffalg
milk. sterilized, disulphide content _
sterifized milk cream, colour/flavour development during
production/storage
Butter like spread, low cost, consumer response
Butter milk, sweet cream, for paneer manifacture

Canned mutton curry quality assessment by proteolytic/lipolytic
degraclation products, = . .|
Carbenidazim effect on aflatoxin biogenesis
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160
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13
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320

Carcinoscorpius amoebocyte lysate assay for meat

microbial quality detn,
Cardamo, microbial quality . 160
Carotenoids from Gul mohar, stability _ 1
Carrot(Black) beverages, read-to-serve, preparation and

evaluation of . 3
Chapati from blends of bread wheat/durum wheat/triticale “
Cheddar curd slurries, accelerated ripened for cheese spread
. development 29

pese

processed, sensory analysis and acceptability of packaging
Systems
s)igread, development using accelerated ripened cheddar curd

slurries o _ 29
gﬂ!ﬁkens, dressed, microbial quality, effect of storage temp.
ilin
eﬁgect 0N pigeon carcasses _ . 329
effect on stieep muscle proteins fractions/extractability 205
Cholesterol, egos, influence of strain/age/season _ i
Chymosin coagulation properties, bovines milk syneresis
. and chees yield 39
Cinnamon, microbjal quality 169
Citrate, effect on rice quick cooking 286
Citrus peels, crystahzed/glazed ]pr_egaaratlon 49
Clam meat, frozen stored, shelf life Al
Clostridia in sweetened condensed milk 46
Cloves, microbial uahtk/ o 169
Cochin, marine fish, Alteromonas putrefaciens in 166
Cold storage shelf life of Pathamakh pear fruits, effect of
treatment/harvestm? date - 290
Collagen, sheep muscuar collagen content and thermostability,
influence of age and post-mortem carcass treatment 102
Colour development in sterilized buffalo milk cream during
production/storage 18
Composition of uncommon foods fh
gonls(umer response to low-cost butter-like spread K
ookin
eﬁgct QN pigeon Carcasses 329
rice, effect 0f phosphate/citrate 280
Copra, mechanical drying 'Y

Corrugated fibre board carton for packaging/transportation of apples
Cow's milk, cold stored raw, curd firmness variation 18
Cream, sterilized from buffalo milk, colour/flavour during

production/storage _ 18
Crystallized citrus peels preparation 49
Curcuma longa seg Turmeric

Curd firmness variation in cold stored raw cow’s milk 158
Curds from soybean, acid/salt coagulated, instrumental

texture analysis 23
Dehydrated mushrooms, equilibrium moisture content 108
Dehydrated tomato slices, quality, effect of starch dipping 137
Delonix regia see Gul Mohar _
Dhokla fermentation, flavour changes during 13
Dhupa, lipid composition of /)
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Dietary fiber, effect on protein quality and energy availability 364
Dietary fiber content of fruitsivegetables _ 34
Disulphides content during sterilization of buffalo milk. %7
Dressed %uan, refrigerated shelf life, effect of lactic acid/potassium

D Sorbate 362
rying

arecanut 106
black pepper 230
copra, mechanical 'Y

Eqgplant fruits, storage temp, physical changes in N

S
¥ cholesterol/vitamin Affatty acid content, influence of
strainfage/season _ L
pickled quail, flexible packaging material suitability for storage 64
Energy availability, effect on dietary fiber 304
En_t rriesI frlllllt softening in ripening mangoes
ithelial ce
d rat Intestinal alkaline Fhosphatase, effect of retinol deficiency 150
rat Intestinal ?chopro eins, effect of retinol deficiency 145
Equilibrium moisture content dehydrated mushroom 108
Escherichia coli in raw milk, enumeration method 28
Expanded soybean physico-chemical parameters 252

raction of raw palm ail for edible use 21
Fat(low). spread, E)Srotem-enrlched, rheological properties R0
Fatty acid contents, eqes, influence of strain/age/season i
Fentigreek, microbial Guality 0
Fermentation _
Dhokla,, flavour changes during _ 13
Blum wine by osmotic techniqtle, sensory quality 1%
~ Punjabi warn, microflora in
Fibre content of fruts/vegetables . 34
Fibre, dietary, effect on protein quality and energy availability 34
Finger millet, effect on breadmaking 9%
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Maharashtra/Saurashtra coast, bacterial flora 318
marine, Alteromonas é)utrefau_ens distribution 166
protein enriched nogales ?uallty _ 21

- Spoilage bacteri, effect of Adenanthera pavonia seed extract 283

Fishery products, Vibrio, cholerag incidence A

Flacourtia jangomas_ fruits chemical composition 3]3345

Flavour chanPes during Dhokla fermentation _
Flavour devefopment in sterilized buffalo milk cream during
production/storage _ B
Flexible packages for mustard oil 5
Flexible packa mg for pickled quall egPs _ 64
Flour, pear| millet, bleaching and functional properties affected
by ‘acid soaking " 79
Foods, uncommaon,”composition i

Food Wwastes for yeast production w3
Freezing effect on pigeon carcasses 329
Frozen Stored _

clam meat shelf life _ _ 201

?omfret/seer_ fish, salt soluble proteins reduction, effect of

_Iree fatty acios 269
Fruits, dietary fiber content of 3 3%
Fruit wines, experimental, mineral composition 3

Garcinia_indica see Kokum

Glazed citrus peels pre?_aratmn_ _ 49
Gl coPr t{glns, rat intestinal epithelial cell, effect of

refinol deficiency 1%

Goat, Osmanabadi, meat qaulity of o
(GSrapes, perlette, shelf ife; effect of packaging/in package SO,
reen gram
basged weanirg]g foods, packaging and storage
for North Inclian spiced papads. _
Groundnut ol of Pune, micro-biological quality
Gul Mohar, carotenoids stability

Hansenula anomala see Yeasts _

Han/ehstll?gi_ fdate, effect on Pathamakh pear fruits cold storage
shelf life

Heat transfer coefficient in sand puffed rice

Himachal Pradesh, olive cvs, chemical evaluation

HPLC, soybean var., phenolic acid detn.

Hydraulic pressing of palm kernel

|dl, role of linseed Poly—sacchar_ide in
Indian soybean, lecithin' composition
Indlian wieat, bread quality assessment tests

Instrumental texture profile analysis of acid/salt coagulated soybean
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curds
Intestinal epithelial cell glycoproteins rat, effect of retinol deficiency 145

Jackfruits, biochemical changes during ripening of

Kew pineapple fruit quality changes
Kheer, ready-mix for_ .
Kokum, lipid composition of

Lactic acid, effect on dressed refrigerated quail, shelf life
Lactuca sativa See Lettuce
Lentils for North Indian spiced papads
Lettuce cvs, storage life, effect of triacontanol sprays
Linseed polysaccharide in idli
i _élnum Usitatissimum see Linseed
ipi
d composition of kokum dhupa
_ Tipening mangoes
Lipolytic dégracation Products, canned mutton curry
(juality assessmen

Maharashtra coast fishes bacterial flora of

Mangifera indica see Mangoes

Manqoes

Iphonso, low-temp, storage

nyruvate kinase activity du_rln? ripening
ripening, sugars/organlc acidsfamino acids/lipid
consfitutents/aroma characteristics in-~~ *
Plckles, microbial spoilage effect of salt/oil/acidity

from Osmanabadi goat quality _
microbial quality detn. by carcinoscorpius amoebocyte
lysate assay
Mechanical drying of copra .
Melon seeds, sorptl?n behaviour of
Meretrix casta See clam
Microbial guah_ty
dresseq] chickens, effect of storage temp.
groundnut oil of Pune _
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Microbial spotlagé of mango pickles, effect of saltfoil/acidity
Micro-organisms”in fermentation of punjabi warri
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bovines, cheese Yield
DOVINES, Syneresis R
buffalo, disulphide content during sterilization .
condensed, sweetened, Clostricia and deteriorative change
cow’s, cold stored, curd firmness variation _
heat stable proteinase production by Psychrotraphic bacteria
1w, methods for e. coti enumeration
Milling characteristics of wheat straw
Mineral composition of experimental fruit wines
Muscles :
shark, urea removal technique

I I
sheep muscular collagen content and thermostability, influence of

age and post-mortem Carcass COﬂdItIOﬂInﬁ_ freatmerit 12

proteln fractionsfextractability effect of chilling/sheep carcass

conditioning o 265

ﬁrotem, thermostable, characterization 32
Musnhrooms, dehydrated, equilibrium, moisture content 108
Mustard il packagnag, flexible packages o5
Mutton curry, canned, quality assessment by proteolytic/lipolytic

degradation products 34
Noodles B _ _ o

defatted, soyflour fortified, physico-chemical characteristics 210

fish protein”enriched, quality 21
Qil

effect on mangio pickle microbial spoilage 1

. mustard flexible packages _ _ 59

Qlives, Himachal Pradesh Cvs. chemical evaluation 225
Qmum, microbial quality 19
Onion_ extracts, toxicity in rats n
Qrganic acids In ripening mangoes 308
Qsmanabaci goat meat duality _ 9
Qsmotic technique in plum wine fermentation 1%
Packaging . _

applés; plastic carton/corrugated fibre board carton 239

malted ragi and green_gram based weaning foods 68

mustard ol using flexible packages 5

papads of North"India _ 2

perlette granes, effect on shelf life _ ) 4
Pac%%}ggematenals, flexible, suitability for pickled quail eggs "
Packa |ngg ems for processed cheese, sensory analysis 8
Palm Keiel, factors affecting hydraylic ?ressmg of 23
Palm oil, raw, extraction and”evaluation Tor edible use
Paneer _ 211

manufacture, use of Sweet cream buttermilk 29

preservation by sorbic acid i

a0ls

from blended dhals and spiced packaging and storage 121

North Indian spiced papads from blended pulses 13
Parboiling, effect on rice quality _ 245
Pear fruits pathamakh, cold storage shelf life, effect of

treatment/harvesting date o 290
Pearling_ of sorghum, Fa_rameters optimization _ Rl
Pearl millet depigmentation effect on rheological properties of

flour and sensory quality of roti _ 0
Pearl millet flour bleaching and functional properties, effect of

pearl millet acid soaking 79
Phenolic acids, soybean var., detn. by reversed phase HPLC 54
Phosphates effect on Tice-quick cooking 286
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Pickles, mango, microbial %Joilage effect of salt/oil/acidity 1

.~ Sweet turnip, quality, effect of /pretreatment _ _ Jl

Pigeon carcasses, effect of chilling/ freezing/ thawing/ cooking on 329

Pineapples, kew, changes in quali il

Piper nigrum SEE Blac Pepper .

Plastic carton for packag Ar}?/transportatwn of apples 239
Ushroom

Pleurotus sojar caju SEE ) ) .
Plum wine ferme_ntatlon, osmosis effect on physico-chemical and
sensary quality ..
Polyphenol oxidase activity in ripening mangoes 218
Polysaccharide of linseed,"role in idli _ )
Ponfret salt soluble proteins, reduction, effect free fatty acids
during frozen storage 269
8
i

Potatoes, Stored, sprouting control by sodium naphthyl acetate

Preservation Of paneer by sorbic acid

Process for soy (fan_eer preparation _ _

BFS%S:H?SES production in milk by Psychrotrophic bacteria 7
frozen stored Pomfret_/seer fish salt soluble proteins reduction,
effect of free fatty acids, . 269
sheep muscle, extractability/fractions,effect of chilling/carcass
con |t|on|nP o 265
thermostable from muscles,characterization 2

Protein-enriched low-fat spread, rheological properties 3

Proteolytic deqradatlon products, canned mutton curry quality
assessmen _ _ o 34

Psychrotrophic bacteria, proteinase production in milk 12

Putfed rice using sand, surface heat transfer coefficient 26

Pune groundnut oil microbiological quality 37

Punjabi warri fermentation, microflora

PyrQvate kinase activity in ripening mangoes 228

Quail-drestsed refrigerated shelf life, effect of lactic acid/potassium
sorbate

Quallteggs, pickled flexible packaging material suitability for
storage

Quality ; . "
dehydrated tomato slices, effect of starch dipping 13
changes in kew pineapple fruit 5
Qsmanabadi goat meat _ 9

. Robusta banana, effect of maturity and st_ora?e temp, g7

Quick cooking of rice, effect on phosphates/citrates 286

Ragi, malted, based weaning foods packaging and storage of 68

Ready-mix for cheer

Ready-to-serve black carrot beverages, preparation and evalution of 327
Retinol ceficiency, _
eftect on rat”intestinal epithelial cell alkaline Phosphatase 10
effect on rat intestinal epithelial cell glycoproteins I
Reversed phase HPLC.soybean var., phenalic acid defn. %
Rheoloqmal properties pearl millet flour effect of depigmentation 100
_ protein-enriched low-fat spread R

e

puffed with sand, surface heat transfer coefficient 20
Quality, effect of arbmlmH _ 245
quick-cooking, effect of phosphate/citrate 286

Roti SeNsory properties, effect of pearl millet depigmentation 10
gglccharm Use In"sweet bread/biscuits w

t
coagulated soybean curds, instrumentg] texture profile analysis 223
effect on marigo pickle microbial spoilage 1
Saurashtra coast fishes, bacterial flora of _
Seer fish salt soluble protein reduction, effect of free fatty acid
during frozen storage 269
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Sensory quality _ _
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Elum Wine, osmotic fermentation of
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Sheep muscular collagen content and thermostability, influence
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chilling/carcass conditioning
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Kalitur var, chemical comp, variation in
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Toxicity of onion extracts i rats
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MANDARIN ORANGE IN INDIA

_The Central Food Technological Research Institute (CFTRI), Mysore, has just brought out a Monograph
entitled “Mandarin Orange in India - Production, Preservation and Processing”

This hooklet covers in brief, aspects on production, propagation, root-stock effects, yield, chemical
composition, diseases, post-harvest technologies for fresh fruit handling, storage, packaging, processing as also
utilization of by-products. Backed by appropriate references, product specifications and address of equipment
manufacture. This monograph is intended tor reading by planners, entrepreneurs, government organizations,
cooperatives, industrial establishments and trade agencies.
Price: Rs.30/- + VPP charges.

Other monographs in the series are: (L) Pineapple - an Industrial Profile (Rs.15/-), (2) Pepper: a Profile

(Rs.15/-), (3) Papaya in India (Rs.20/-), (4) Grapes in India (Rs.20/-), (5) Banana In India (Rs.30/-), Monographs
on Mango and Guava are expected to be released shortly.

For copies: Please write to the Sales & Distribution Officer, FOSTIS, CFTRI, Mysore - 570 013

BIBLIOGRAPHY ON BEET MOLASSES

The National Information Centre for Food Science and Technology, (CFTRI), Mysore, has just published
an annotated bibliography on BEET MOLASSES covering the period 1959 to 1988. The hibliography lists 94 items.

Price: Rs.50/- + Postage.
Copies can be had from Sales & Distribution Officer, Library, CFTRI, Mysore - 570 013
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INSTRUCTIONS TO AUTHORS

Manuscripts of papers fin triplicate) should be éyp_ewri_tten In double space on one side
of bond paper.. They should be ‘complete and. in, final form. The paper should not
have been published “or communicated for publication anywhere 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 Hped in capital
and Small letters for Research Papers and all caintals for Research Notes), Authors’
names Eall capitals) and Affiliation Fcapltals and small letters). Also give a short running
title 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 abstract-
ing” periodicals can readily use it.

Use names of chemical compounds and not their formulae in the text. Methods of
sampling, number of replications and relevant statistical analyses should be indicated.
Footnotes especially for ‘text should be avoided as far as poSsible.

Tables: Tables as well as graphs, hoth representin? the same set of data, should he
avoided. Tables should be typed on separate sheets.  Nil results should be indicated
and dlstln?mshed cIearI%/ from ‘absence of data, which is indicated by —— sign. Tables
should nof have more than nine columns,

Illustrations: Graphs and other line drawings should be drawn in Indian ink on tracing
paper or white drawing Paper preferablg art _paper not bigger than 20 cm (OYaxis)X
16cm (OX axis).  The “lettering should be twice the size of the printed letter. Photo-
graphs must bé on glossy paper and must have good contrast; three copies should be sent.

References: Names of all the authors along with title of the paper should be cited.
Abbreviations such as eta/,, ibid, idem should be avoided. References should be serially
numbered as superscripts in the order they are cited in the text and the same order
should be maintained In the reference list. " The titles of all scientific periodicals should
be. abbreviated in conformity with the World List of Scientific Periodicals, Butterworths
Scientific Publication, London, 1962,

Citation should be as follows (note the underlines also):
(a) Ffssearch P%Eer. Jadhav S Sand Kulkarni P R, Presser amines in foods, J Fd Sci Technob

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

) References to article in a hook: Joshi S V, in The ChemistrY of Synthetic Dyes,
by Venkataraman K, Academic Press Inc. New York, 1952, Vol. Il. 966.

d) Proceedings, Conferences and Symposia Papers: Nambudiri E S and Lewis Y §
Cocoa in~ confectionery, Proceedings of the Symposium on the Status and Prospects
of the Confectionery Industry in India, Mysore, May 1979, 27.

(¢) Thesis: Sathyanarayan Y, Phytosociological Studies on the Calcicolous Plants of Bombay,

1953, Ph.D. Thesis, Bombay University.

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

Consult the latest issue of the Journal for guidance. For “Additional Instructions for
Reporting Results of Sensory Analysis” see ‘issue No. 1 of the Journal.
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