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Development and Evaluation of a Permanganate-based Ethylene Scrubber
for Extending the Shelf Life of Frésh Fruits and Vegetables

K.S. Jayaraman and PS. Raju
Defence Food Research Laboratory,
Mysore-570 Qil, Karnataka, India.

Received 10 December 1990; revised 13 July 1%L

A shelf-stable and cost-effective granulated ethylene scrubber based on potassium permanganate impregnated in an inert matrix
formulated using alumina and limestone was developed and evaluated against scrubber matrices like cement and silica gel ViS-a-Vis
an imported trade scrubber (U.K.). The A2 3- limestone and cement based formulations showed satisfactory overall ethylene
absorption, granule firmness and shelf-stability comparable to the trade product. Among the two absorbents, the alumina based
formulation performed better than the cement based. Laboratory and large scale (on board ships) storage trials with mango, tomato,
brinjal and okra at ambient temperature and/or 10°C and banana under ambient temperature only using the scrubber sachets/blankets
showed an overall extension in shelf life ranging from 3-8 days which is comparable to trade scrubber. The technique for production
and packaging of the absorbent granules is simple, inexpensive and easy to adopt by small scale industry. The alumina and cement
based scrubbers cost approximately Re. 0.18 and 0.06 respectively per kg fruit/vegetable to be stored as compared to Rs. 2.00 for
the imported trade product.

Better horticultural é)r_actlces and development of improved - Cement and expanded mica have also been used4 besides
cultivars have resulted. in increased production of fruits and  silica giel and alumina pellets8 but no extensive data are
vegetables in India in recent Iears. However, there is “available on their application. The present study was,
significant loss estimated at 20-40 per centlattributable to therefore, undertaken to develop a commercially” viable
improper handling, lack of low temperature storage and KMn04based eth){lene scrubber in granular form in suitable
transportationfacilities and hlgh ambient temperatures. packaging and evaluate its efficacy under laboratory and field
Especially in the case of Armed Forces, who consume large  storage conditions.
quantities of fresh fruits and vegetables, transportation under _
ambient temperatures and strorage on board, ShIBS result in- Materials and Methods

significant quality deterioration besides sizeable losses.

ethods that have been developed to prolong shelf life include
controlled and modified atmosphere storage, hypobaric
storage, etc2 _

Eth}{lene (CH4, a natural Plant hormone which plays a
central role In the initiation 0 rlpenln(i, has heen shown to
damage several fruits and vegetables by accelerating
senescence (ripening and agelng?23. Its removal from the
storage atmosphere is known to extend shelf life, esBeuaII_y
in mixed storage situationsd. A method that has been in
commercial practice is its oxidation by potassium permanga-
nate |mPregnated_ in an inert matrix and a few proprietory
formulations are in use in the \West which have to be imported
at hlghbI cost making their application commercially
non-viable.

|dentification and evalyation of a cost-effective and efficient The mixture was moistened (30 pér cent), mixe
matrix for Rermanganate |mi)_regnat|on Is the foremost require-

ment in this re[qard. Earlier workers used vermiculite',
celite6 and perflite7 but have not emphasised on their
absorption efficiency, storage stability and cost effectiveness.

7

Three matrices impregnated with KMn04 were
formulated as follows: .

a) Matrix based on silica gel:  Coarse silica Rﬁl %ranules
(BDH) were dipped in 3 E)e_r cent (wiv) KMn04 (LR)
solution and dried in ambient air to 7 per cent moisture. The
grocess was reRﬁated three times to achieve the optimum

-3 per cent KMn04 concentration.

b) Matrix based on a mixture of alumina and limestone
powder:. Roasted limestone procured from the local market
was moistened by sprinkling water, cleaned free of stones,
crushed, and sieved (< 13 mesh,> 80 mesh). The powcer
g%)er cent) was dry mixed with neutral active alumina

D3 (LR, 40 per cent), commercial grade plaster of
aris (7 per cent) and powdered KMn04 (LR 3 per cent),
as per formulation standardised to yield satisfact rr granules.
d thoroughly

and granulated. _

C) Matrix based on, cement: White portland cement
(17 (Per cent, commercial grade) was dry mixed with clean
sand (< 18 mesh, 20 pér cent) and powdered KMn04
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(3 per cent). The mix was moistened to 20 per cent, mixed
thoroughly and granulated. _
The Al2) 3limestone and

Granulation and drying:
cement based formulations at (b?1 and (c) above were
ranulated by extrusion using @ mechanical mincer (Hobart,

K.) fitted with a perforated disc having 4 mm diameter
holes. The granules in the form of small beadlets were spread
on metallic trays and allowed to dry in ambient air at room
temPerature (23-30°C) for 4 hr after which the trays were
tightly covered with polyth_ene sheet (300 ?auge) and the

ranules allowed to et in the humid atmosphere for

hr for cement matrix and 32 hr for Al 3limestone
matrix. Further mmstenm? by spraying with water (100
ml/k 1 was necessary for~ the optimum _settm?_ of
Al,031imestone based granules after 20 hr of initial sefting.
Finally, the granules were dried in ambient air to a moisture
content of Fer cent in about 3 hr and packed in opague
pigmented polythene (LD, 300 gauge) pouches till usea.

Packaging as blankets and sachets: The Rranules_ Were
Packed in the form of blankets (12070 cm with 12 horizontal
tubular columns, net weight 7 kg) %FI%. 1) suitable for hangmg
inside store_rooms/cold rooms of about 2 ton capacity an
8s sachets (7x7 cm. net weight 5 g) suitable for glacm? inside
transportation containers usm% a 0as_ permeable polythene
(HD) woven fabric. The blanket was lined with casing cloth
along the margins with eyelets at the top to facilitate hanging.
The granules were filled in the horizontal tubular columns
formed between two _layers of fabric by stl_tchlnrq and the
mouths of columns findlly sealed by stitching. In case of
sachets, preformed pouches were filled and heat-sealed using
an electrical heat sealer.

Storage studies on fresh fruits and vegetables: The
efficacy of the developed formulations was tested by both
|aboratory storage studies and large scale storage trials on
hoard naval ships. Laboratory studies were conducted usmg
fresh mangoes tomatoes and hananas at tuming stage an
brlnjfal and lady’s finger (okra) of optimum eating (i(ualltY.
All fresh produce were procured from the local market. In

Fig.1 Photograph of blanket conaiingAIO,—Hmeston ased ethylene
scrubber granules.

large scale trials, fresh fruits and vegetables forming part of
reqular supplies to Navy, were used.

) Labor_atorr scale trials: I the [aboratory tests, both
the AlZ) 3limestone based and cement based formulations in
sachets were evaluated _durln(I; storage of fruits and vegetables
In comparison with an imported proprietory trade formulation
(U.KJ._The selected commodities weighing 10 kg each were
stored in a BO.D. incubator maintained at 10£1°C and in
plastic crates under ambient conditions along with the
ethylene absorbent sachets. About 5 g scrubber was used for
every 2 kg raw material as conventionally emplo%ed. A
parallel control experiment without any ethyléne scrubber was
also conducted in each case under similar conditions. Data
on brix/acid ratio, fruitivegetable firmness, physiological loss
in weight anc per cent spoilage were collected periodically
based on three experimental replicates on all commodities.

h) Large scale trials : Large scale storage trials were
conducted using AlZ) 3limestone hased ethylene absorbent
blankets in comparison with the imported trade product
simultaneously in'the cold rooms of two naval ships on routine
sailing exercise. Approximately 200 kg each of mango,
tomato, brinjal and Iad¥’s finger were stored in each ship’s
cold room maintained at 10°Ct Land RH of 85-90 per cent.
The fresh produge were kept in woogen racks and the blanket
was hung near the air exit of the cold room about 4 ft above
floor level. Control without scrubber was simultaneously run
inside a refrigerator maintained at 10°C with 10 kg of each
commodity, Similar experiments on hanana were conducted
under ambient conditions, _

Analytical methods: KMnQ4 in the ethylene absorbent
granules was estimated by titration with sodium oxalate9, PH
was determined using a‘standard digital pH meter and the
moisture content by drying in an air oven at 100°C to a
constant weight. - .

°Brix in the fruit pulps/juices was recorded using a hand
refractometer and their acidity estimated by titrating™ g pulp
with 0L N NaOH1)

The formulations were exposed to standard ethylene
(99 per cent) and the amount of ethylene absorbed’ was
determined Using & (Qas chromato%ra|ph (Modular . Gas
Chromatograph Model” ACC, CIC, Baroda) fitted with a
porapak column (2 mm 1.D and 200 cm length) and FID
detector at a nitrogen gas flow rate of 40 ml/min and oven
and injector temperatures of 50° and 30°C respectively. The
reaction was conducted ina 250 ml stoppered bottle in'which
_1? of absorbent was placed and 10 ml of ethylene gas was
infroduced through an injection septum. Gas samples
(100 Mb) were drawn from thie bottle at reqular intervals usmgi
a.0as tlﬁht si/rmge and injected into the G.C. Ethylene leve
inside the hcttle was measured till no more depletion occurred
and the utilisation of KMn04 from the granules was
complete as judged by absence of colour in aqueous extract
of sample drawn at specific time intervals. Ethylene
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absorbence was expressed as ppm absorbed in 10min as well
as to complete utilisation of KMnQ,,.

Quality evaluation:  Firmness in frits during storage was
measured using a penetrometer (EFFIGI, Italyg and texture
of\{(egeftables using Warner Bratzler shear press and expressed
as kg force.

Firmness of ethylene absorbent granules was measured by
the force in k}; réquired to crush a single granule usmg a
Compression/Crush  Tester (Karl Frank' Model 936,
W.Germany). _ _

Sensory evaluation of fruits and vegetables was carried out
during laboratory and large scale storage trials with a panel
of 10 tasters selected from the laboratory staff/Service
ersonnel (on ShIRS{ and expressed as Scores on a 9'F°'”t

edonic scale witn 1 for extremely J)oor and 9 for excellent,
The overall final ratm% was obtained by avera%lng the scores.
A score of 5.5 and above was rated acceptable.

Shelfstability studies on ethylene absorbent granules:  The
storage stability of both AlZ) 3limestone hased and cement
based formulafions was studied by packing the sachets in an
outer pack of opaque pigmented polytfiene (300 gauge)
gouches and storing at room temperature and at 37°C.

amples were drawn at 4 month intervals and analysed for
KMn04 content and ethylene absorbance.

Results and Discussion .
Comparative efficacy ofscrubbers:  The AlD) 3limestone
and cement based C2H4 scrubbers showed 20 and
24 per cent lower ethylene absorption in 10 min respectively
as compared to the imported trade product (Table 1). They
were slower by 5and 9 min respectlvelg as_com?ared to the
latter in the time taken for complete reduction of KMn04in
1 sample. This is possibly due to the lower surface area of
the beadlets as compared fo the trade sample which was in
the form of spherical granules. However, in terms of
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Permanganat_e retention and overall ethylene scrubbing, both
he formulations were at par with the trade product.

Between the two scrubbers, the alumina based absorbent
Was suPerlor in rate of eth?llene absorption p.p.m./g/min)
calculated for 10 min as well as maximum absorption (Table
1) apparently due to hl?her ALD 3 content (40 per cent
compared to 10-12 per cent in white cementhhlch IS known
to impart micro-catalytic porosity to absorbents. The silica
gel based formulation’showed significantly lower absorption
in 10 min as well as overall absorption hesides bemg slower
by 23 min in the latter as compared to the trade product and
85 such proved inferior. , _

Both ‘scrubbers showed higher granule firmness
crush strength) compared to the imported trade product
Table 1). This showed that the granules would withstand the
rigors of handling and tranSportation ellmlnatln(t; dust
formation. The significantly higher firmness of cement based
matrix, however, rendered it less porous and as such proved
disadvantageous for absorption. Inclusion of 20 per cent sand
was found"to improve porosity. _ o

The two formulations had a distinctly alkaline pH_similar
to the trade Product. This may be conSidered beneficial for
oxidation of CH4 by KMn04 which requires alkaline
conditions, The comparatively lower pH of 6.2 on the acidic
side in silica gel hased scrubber, being unfavourable for
oxidation, is possibly one of the reasons, besides low
Kan0t4 retention, responsible for its low overall ethylene
absorption.

Stoir)agi stability ofscrubber:  Data on the storage stability
of Al2) 3limestone hased scrubber at ambient temperature
and 37°C are given in Table 2 which showed insignificant
reduction in Permanganate concentration and overall ethylene
absorption at both temperatures. The cement based scrabber
showed similar stability. In contrast, the silica gel scrubber
had a shelf life of only’2 months (data not presented) which

Table 1. Ethylene absorbing efficiency and physico-chemical characteristics of three permanganate
IMPREGNA%ED MATRICES COMPARED WITH AN IMPORTED TRADE SCRUBBER
Ethylene scrubbin Ethylene absorption . : KMnO, Moisture H Crush
fomaion i 0 mint Maximum ethylene absorption™™ — eope (%) : strength
Qnty. Rate Qnty. Time Rate (%) (ko)
(pprilg)  (ppmig/min)  (ppmfg)  (min)  (ppm/gfmin)
AID -lime stone matrix : &2&) 1122 2048 Y 1078 248 12 21 176
White cement matrix (%?63) 09 N% B R 00 D0 50
Silica gel matrix (él%ﬁ) 496 1580 3 27 2.34 71 6.2
Trade product (imported) (%2431)1) 1644 284 u 1560 262 93 91 95

* Figures in parentheses represent

. _ Fer cent maximum ahsorption
** Absorption by 1g of granules til

the KMn04 is fully utilized.
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Table 2. Data on storage stability of al 03
LIMESTONE BASED ETHYLENE ABgSORBENT PKICKED IN OPAQUE
LDPE (300 GAUGE) AT AMBIENT TEMPERATURE AND 37°C.

Stota%e At room temp. (19-30°C) At 31°C
P00 kmno,  MaxCH,  KMnO,  MaxCH
(monts) — ontent absorpti%:* content  absorption
(%) (ppmig) (%) (ppg)
0 2.45 209 245 20%
4 24 2077 2.36 2072
8 2.38 2057 231 2038
iV 2.35 2048 2.29 2018

*Absorption by 1 of granules till the KMnO4is fully utilized.

may be attributed to lower initial KMn04uptake due to lack
of Sufficient porosity and surface area.

Storage studies onfruits and vegetahles using the scrubbers:
Laboratory studies: The Al2) 3limestone based
formulation was found to increase the shelf life of mango,
tomato_brinjal and lady’s finger by 6, 8 5 and 7 days
respectlve_ly{ compared to 8, 6, Band 6 days by the impor e
commercial scrubber over the control at 10°C (Tables 3
and 4). Likewise, under ambient storage, shelf life of mango,
tomato_and banana were increased by 6, 4 and 3 days
respectively compared to 7. 4 and 3 days by the imported
scrubber over the control (Table 5). These results compare

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 29, MARCH/APRIL 1992

with earlier reports on the accelerated senescence b
accumulated etiylene in aPpIe_s and pears by Gerhardt an
Siegelman” and"on the extension in shelf life by the action
of ‘ethylene scrubbers in apples by Knee ‘“and Lin .
Ethylene scrubbing restricted the [oss in firmness and
phySiological loss in welgiht and brought about slower changes
In Brix/acid ratio in fruits and vegetables suggesting retarded
senescence in the commodities (Tables 3,4, >and 6). In case
of lady’s finger, tou?henmg of material on moisture loss was
minimised. Overall; the performance of A2 3limestone
based scrubber was e(iual to that of the trade product and
suBenor to the cement based formulation. _
) Large scale storage trials: The Al 3limestone
based scrubber blanket extended the shelf life of mango,
tomato, brinjal, lady’s finger and banana by 5, 6, 5, 7 and
4 ays respectively compared to 6, 5, 6, 6 and 3 days by the
imported commercial scrubber blanket over the control
(Table 6) as judged by rejections due to discolouration
microbial decay, softening, over-nf)enmg efc. _through_w_sual
and organolepfic evaluation. Ethylene scrubbing minimised
the extent of microbial decay which is a major problem in
the highly humid atmosphere prevailing on board ships. This
was apparently due to delay in sof[enlng and senescence which
Is one of the main causes for fruit and vegetable infections6.
Cost ofmanufactyre ofethylene scrubber: Manufactunng
cost of the AIZ) 3limestone based scrubber worked out t0

Table 3. Dataon the labscale storage of fresh mango (c.. bhadami)and tomato (c.. pusa ruby)using ethylene
SCRUBBER AT 10°C+ 1
Physiol. ~ Firmness °Brix Acidity Brix/acid  Spoilage  Shelflife Overall
Scrubber type. loss in wt (ko) (% citric rtio rejection (days)  acceptability’
(%) acid) (%)
Mango
Initial - 6.0 160 0.5 291 _ _
Al,0,-lime stone based 4.2 36 180 0.34 533 12 1A
(59) (34) (195) (0.30) (65.9) (234) (6.)
Cement based 4.6 32 190 0.33 574 134 20 6.9
_ (68) (26) (195) (0.28) (69.6) (25.6) (58)
Trade Product (imported) 36 41 185 04 453 108 3 83
(6.3) (32) (199) (0.30) (64.8) (22.) (7.2)
No scrubber (control) 61 24 20 0.29 69.0 288 1) 37
Tomato
Initial - 38 30 037 81 - -
Al,0,-lime stone hased 6.9 30 55 043 128 21 2 81
(9.2) (25) (6.5) (032 (204) (23 (72)
Cement based 78 28 55 040 136 152 20 18
. (9.6 21 (60) (0.35) 17y (308) (1]
Trade product (imported) 14 21 50 0.36 139 143 20 84
(103 (24) (60) (0.34) (177 (28.2) (75)
No scrubber (control) 98 19 6.0 0.3 172 344 u 43

Unbracketed and brackelgd vﬂllues represent observations gn the dagncontrol was terminatec and on the final day of storage respectively.

*On 9-point Hedonic scale with 1 for extremely poor and 9 for excellent.
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Table 4. Data on the labscale storage of fresh brinjal . irengere)and lady’s finger (.. pusa sawani)

USING ETHYLENE SCRUBBERS AT 10°C+ 1

PLW Firmness Spoilage rejection Shelf life Overall acceptabilit
Scrubber type (%) (k) g g(%)J (days) ot
Brinjal
Initial - 15 _ : _
AljOMime stone based 11 13 11 u 14
(108) L) (2L3) (5.5)
Cement based 19 10 153 “ 11
. (114) (0.95) (239) (5.9)
Trade product (imported) 6.0 14 112 iy 8.2
(8.5) (12 (196) (6.9)
No scrubber (control) 84 09 342 9 38
Lady’s finger
Initial - 2.6 - - -
AID 3lime stone based 6.2 33 13 9 84
(118 (39 (30.6) (1))
Cement based 79 41 172 16 19
(128 (4.4) (3L4) (6.8)
Trade product (imported) 16 36 U1 8 82
(12.4) 49 (28.3) (6.4)
No scrubber (control) 122 45 01 2 4.2

Unbracketed and bracketed values represent observations on the day control was terminated and on the final day of storage respectively.
*On 9 point Hedonic scale.

Table 5. Dataon labscale storage of fresh fruits using ethylene scrubber at ambient temperature (19-30°C)

PLW Firmness °Brix Acidity Brix/acid ~ Spoilage  Shelf life

Scrubber type (%) (ko) ("/gc%t)nc ratio rejection (days)
Mango
Initial - 6.4 155 051 304 -
AID,-iime stone based 75 4.3 176 0.39 651 197 16
(104) (32 (192) (0.32) (60.0) (36.4)
Cement based 85 38 194 0.32 60.6 294 u
. (109 31 (198) (031) (63.9) (418)
Trade product (imported) 6.9 47 171 0.40 28 172 i
(34) (195) (031) (62.9) (323
No scrubber (control) ur 29 196 031 63.2 312 0
Tomato
Initial - 41 31 0.37 84 - -
AljOime stone hased 12 30 54 0.38 142 204 2
(9.3 21 (5.9 (0.35) (169 (37.2)
Cement based 87 2.9 54 0.37 146 5.1 il
(uy (2.0) (59) (0.34) (17.? (37.2)
Trade product (imported) 6.4 32 51 0.38 13 192 2
(98) (2.3) (59) (0.36) (164) (35.9)
No scrubber (control) 128 2.2 58 0.36 161 308 8
Banana
Initial - 52 136 - -
AljOMime stone based (%g) é.%) &g.%) - - (312.%) 7
Cement based 134 38 176 - - %8 b
(117.12 (2.2) (18 376 7
Trade product (imported) (1%..2 ) 15(3)) (%g'l - - %%% 7
No scrubber (control) 179 (2.'2 18 303 4

Unbracketed and bracketed values represent observations on the day control wes; terminated and on the final day of storage respectively.

% iv?frn

© Srsir\-
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Table 6. Dataon large scale storage of fresh fruits and viﬁetables using ethylene scrubber blankets at

10+ 1°C ON BOARD SHIPS
PLW Firmness °Brix Spoilage rejection Sizglf I)ife Ovetr%l'll't
v 0 ays acceptaoill
Scrubber type (%) (k) (%) Y scpore e
Mango
Initial : 58 51 - - 90
A"OMime stone based 55 36 71 142 B8 84
(1) 29 (192) (287) (7.)
Tradle product 4.2 39 164 124 9 83
(69) (3) (187) (25.2) (79
Control 18 22 201 332 B 41
Tomato
Initial : 32 30 - - 90
A1,0 —ime stone based 13 25 45 31 B 87
(108) (22) (4.0) (24.2) (74)
Trade product 84 25 40 163 i 13
(11.22 (23) (4.5) (28.4) (6.2)
Control 3 13 40 295 IV 33
Brinjal
Initial - - - - - 9.0
Al,0,-lime stone based 14 : - 24.6 2 18
(146) (34.0) (6)
Trade product 91 - - 189 B 82
(112) (339) (6.4)
Control 128 - ~ 36.5 7 42
Laay’s finger
Initial - - - - - 90
Al,0,-lime stone based 71 - - 104 B 81
(116) (3L7) (6.7)
Trade product 8.2 - - 132 i 1.2
(128 (30.4) (61)
Control 14 - - 27 il 34
Banana*
Initial - A7 140 - - 9.0
ALOMlime stone based 13 32 165 148 7 12
(153 (2.3) (187) (261) (5.4)
Trde o (%3 (%'g) (1% (%ﬁ) 6 67§
Control 15'.2) 19 18'.3) 403 3 (228)

Unbracketed and bracketed values represent observations on the day control was terminated and on the final day of storage respectively.
* Stored at ambient temp (25-30°C).
+0n 9-point Hedonic scale.

Rs. 70,00 per kg and that of the cement hased scrubber 2 kg fresh produce will cost Re. 0.35 and 011 respectively.
Rs. 22,00 per kg, A blanket weighing 7 kq meant for hanging  Thecost of ALZ) 3based scrubber can be reduced further it
Inside a converitional store/cold”room with an estimated’lifé commercial grade active alumina is used instead of
of e#)proxmately 12 weeks is estimated to cost Rs. 500,00 L.R. grage empl%ye_d in the present stydjes,

with ALD,-limestone based scruober and Rs. 150.00 with I contrast, the' imported” commercial scrubber costs
cement based scrubber while a sachet of 5 g meant for about  inclusive of air freight, insurance and customs oty Rs.12,000
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for a 7 kg blanket and Rs. 4.00 for a 5 g sachet calculated
based on‘a &me of ]%00 per blanket anid £ 33,00 per 1000
sachets In the year 1967,
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Colour darkenrn?
in deterioration 0

of honey was significantly affected by the storage temperature and period. Stora%e of honey at 40°C resuted
colour, increase in colloidal contents and complete inhibition of granulation. Addition of KIS redluced the darkening

effect of honey at room temperature, but did not affect the samples at 5°C. Heat treatment also reduced the darkening of honey
and prevented granulation both at room temperature and 5°C for 60 and 90 days, respectively. The various treatments and storage
period employed affected the sensory qualities of honey to a variable extent. Honey stored at 40°C was not liked due to perceivable
after taste. In sensory qualities, unheated honey stored at 5°C was found to be the best.

Honey contains about 80 different components and 95 to
99 per cent of the total solids are sugars. From the consumers’
pornt of view,_colour, flavour and aroma are important quality
attrib utes Darkenrn In co our of honey Is one, of the
major cha n%;es that occurs during stora% especrally a
eIevated terperaturesL It is also mfluenced by rocessrng
temperature, morsture content, pH, free amino acids an
reaction hetween amino acids and reducrn% su%ars4
AIthou?h faw honeY 15 the best honey, Its processi o 1S Needed
to meg the market requirements like retention of its liquid
nature and an attractrve M}[)] pearance.

Studies on the ch anges ich occur in honey during stora%e
and processing, have been reportedl/3~7 bit each
honey 15 affected differently by the Ienoth of storaqe and
storage_temperature. Such “studies are Timited for Inclian
honeys8 Moreover, most of the workers have not studlied the
effect of stora etemperature as Well as storage perrod and
processrn on he granu atrng tendenc rt/and senso qua lties
0 honeK resent studieS were, t erefore, undertaken to
nowt e changes occurrrn in colour, colfoidal contents
%ranu lating tendency as well assensory qualities of multfloral
one¥fof exotic bee Apis mellitera after processing and storage
at airferent temperatures.

Materials and Methods

The present mvestrtiatrons Were. carrred out in the
Department of Entomology and BBCU lture, UHF, Solan
Himachal Pradesh, India, during 1987-88. The honey used

*Dept of Post-harvest Technology.
84

wag extracted during October-November, 1987 from Apis
mellifera colonies, |t Wes strained through a cheese cloth and
packed In clean 500 g 8Iass jars, The'different treatments
Iven to honey were “adldition of potassium metabisulphite
, 80 p.prm.), heatrn? at 60°C for halfan hour ina water
ath while honey without any treatment served as a contral.
Sam les of th treated honey, were stored af three storage
eratures vrz room temperature &7 0 % °C and
40°C. Three replicates were arntarne inall the treatments.
The honey wes analysed at 0,24 and 6 months of storage,
Colour was determined s it optical density without dilution
of hone Colloidal_contents were determined as E
method escrrbed by DeansOand the results are expressed
in 8er cent of co |oidal contents.
ranulation of honey Is expressed in terms of per cent body
of hone dranulated §/rsua observations). oneu Was aIso
8V uatd or it sen? r?/ vr\}ealrtres aneI of fen trarn
juages. The method d Was the scoring of samples for
various attributes as described b Ranganna Each attribute
was given a maximum score of 20. The coded samples were
presénted in random to the gudges Statistical analysis of the
data for physico-chemical haracterrstrcs and senso
evaluation were carried out by completely randomrzed bloc
design and randomized block design, respectrvey

Results and Discussion
The colour of honey wes significantly affected fy the
storage temperature andl period.“Maximum deterioration in



Table 1. Effect of different treatments and storage periods on colour of honey
0Optical density at2 560 nm, at indiczted storage perio%s (months)

Treatment

Unheated
Unheated (KMS)
Heated

Unheated
Unheated (KMS)
Heated

Unheated
Unheated (KMS)
Heated

Mean
CD (P = 0.05)

Table 2.
Treatment

Unheated
Unheated (KMS)
Heated

Unheated
Unheated (KMS)
Heated

Unheated
Unheated (KMS)
Heated

Mean
CD (P = 0.05)

colour was observed in honey stored at 40°C (Table 1), while
there was no difference in the colour of honey stored either

GUPTA ¢t. al. : STORAGE EFFECT ON INDIAN HONEY QUALITY

Room temp. (7-30°C)

0.3 043 043 042
0.3 042 0.36 0.39
0.3 0.3 0.37 0.37
5C
0.3 0.39 041 0.42
0.3 0.36 04 041
0.3 0.36 0.36 0.3
40°C
0.3 0.57 078 12
0.3 0.58 077 128
0.3 0.63 0.80 12
0.3 0.45 0.52 0.69
Treatments at different temp. = 001
Storage temp. =00
Storage period =00
Interaction (Treat/Storage) = Significant
Any pair of combination = 0.0%

Storage period (months)

0 2 4 6
Room temp. (7-30°C)
0.26 0.25 0.27 0.30
0.26 0.25 0.27 03
0.26 0.26 0.27 03t
5C
0.26 0.27 0.27 031
0.26 0.26 0.27 0.30
0.26 0.25 0.27 0.30
40°C
0.26 0.36 0.44 0.53
0.26 0.3 047 0.56
0.26 0.3 043 0.58
0.26 0.29 0.33 0.39
Treatments at different temp. = N.S.
Storage temp. =00
Storage period =001
Interaction f(Treat.[Storage) = S|8n|f|cant
Any pair of combination =003

| _ (i]y of hongy which” could b
attributed to the Maillard reaction result_mgi inthe formation  temperature, possibly
of coloured pigments and higher colloical contents.

significantly

Mean

041
0.38
0.36

074
0.5
0.76

Mean

85

Mean for temp.

0.38

0.38

0.75

0.27

0.27

041

The effect of different treatments and storage periods on colloidal contents (per cent)of honey

Mean for
temp.

Amaong the samples stored at room temperature, maximum
darkening was observed in unheated samples without KMS

at room temperature or at 5°C. Period of storade, irrespective  and leastn the samples given heat treatment, indicatin

of the treaiments and storage temperature
Increased the colour intensi

g that

heat treatment and/or aadition of KIMS retarded the darkening
effect, But suich effect was not visible in honey stored at low
low temperature itsélf could have
retarded the Maillard reaction. The samples which were
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heated initially, showed comparatively less darkening than
those with of without KMS and wiether stored at”room
temperature_or 5°C. Wootton et al." have reported
retardatjon of the Maillard reaction by use of sulphur dioxide
In the form of sodium metabisulphite at 5000 and 10000
p.p.m. which lightened the honey colour by bleachmg
pqm_ents. Although 80 p.p.m. of KIMS used in our study di

nt lighten the original colour of honey, it retarded thé rate
of darkening In storage. It can be conCluded that storage Is
definitely increasing“the darkening of honey, while neat
trea%ment f\n_d KMS can reduce it.” .

The colloidal contents of honey increased both due to
temferature of storage and period. The honey samples stored
at 40°C had more colloidal contents. tharf those at room
temperature_ or 5°C (Table 2). Addition of KMS or heat
treaPEwent dig not change the co(ljmdal _contenta of honey.
Breakdown of macromolecules and resulting products might
have increased the colloidal contents of hongy due to storage
temRerature and period. . _

. There was no granulation at all in honey stored at 40°C
in contrast to those stored at room temperdture at 5°C. The
onset of 8ranulat|on Wes Instant_in hon_e% containing KMS
and stored at room temperature (Fig. 1), The granulation wes
complete after 30 days. Honey' without™ KMS started
8ranulat|ng only after”30 cays” which was complete in

0 days Of storage. The horley stored at 5°C whether
containing KMS or not, granulated com IeteIK in 60 dags.

The results on granulation further indicate that the hongy,
which otherwise ‘started granulating after 30 days at room
temperature, could furtherbe prevenited from granulation for
two more months by giving the heat treatment and then storln(i
at 5°C. The heat frégtment is known to destroy the crystd
nuclel consisting of fine crystals of dextrose, dust particles
or pollen grainsh. Thus, “if the winter period of three
months, which is most favourable for granulation, could be
skipped! over by giving the heat treatment and storing” 5°C;
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100}
: /
— 8o}
«
3 60
—k
£

i B

180

30

60 90 120

_ Time interval (days)
Fig.l. Effect of different treatments and storage periods on the extent of
granulation of honey.
-X - Unheated honey with KMS and stored at 5°C
—0 — Unheated honey without KMS and stored at 5°C
- *- Honey giveh heat treatment and stored at room temperature
- B~ Unheated honey with KMS and stored at room temperature
-H - Unheated honey without KMS and stored at room temperature

the hone¥ rm% remain in liguid form in the extendgd stora%e,
because the most favourable temperature reported for hone
H_ranulanon lies between 10°Cand 16°Cand both lower an
Igher temperatures are_less effectiveb. _
ensory exaluation:  The results of sensory evaluation of
h_one_¥, determined after. 180 days of storage (Table 3) revealed
3|%n| Icant differences in varigus qualltg parameters studied.,
Unheated honey with or without KIS, stored at 5°C and
unheated honey stored af room temgerature, had the best
colour and appearance. whereas that stored at 40°C was the
least acceptable thou?h it had the highest score for consistency.
The honey stored af 5°C ot low Score due to granulation.
Unheated honey and haney with KMS storedat 5°C had
the best taste whille that stored at 40°C was unacceptable

150

Table 3. The effect of different treatments on the sensory characteristics of honey after

SIX MONTHS OF STORAGE

Treatment Colour Consistency Taste Aroma No defect Overall
qualities
Room temp. (7-30°C)
Unheated 188 167 173 178 180 178
Unheated (KMS) 173 165 176 171 183 182
Heated 158 172 - 161 167 157 156
Unheated 193 154 192 189 194 196
Unheated (KMS) 186 150 186 175 183 184
Heated 160 162 165 176 154 155
40°C
Unheated 144 91 138 140 41 37
Unheated (KMS) 140 187 142 135 11 139
Heated 142 190 139 142 141 138

e
CD (P = 005) = 10
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because of after-taste. Best aroma was perceived in Unheated
hone s_torefl at 5°C. Incontrast, honey stored at 40°C lacked
the desirable honey aroma.

Inoverall uah%evaluanon, unheated hongy stored at 5°C
Was adjud%e the best followed IW honey with KMS stored
atn eir);c% N | room temperature. Honey Stored at 40°C wes
u .

It Is thus revealed from the present studies that though in
sensory qualities, unheated honey stored at 5°C wes adjudged
to he the best, In countries whére liquid honey is prefered
t0 the granulated one, the honey could be given:the neat
treatment and then stored at 5°C, at least for the period when
temperature conditions favourable to granulation exist

=
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The immobilization of Bacillus megaterium cells in radiation-induced polymerized wood was studied for hydrolysis of trash fish
protein. The optimum conditions and reaction kingtics for hydrolysis of protein by free and immobilized cells were found to be
similar. Maximum hyarolysis occurred at 50°C and at pH 7.5 with 15-20% (w/V of immobilized matrix. The soluble content of

the resultant hydrolysate was about 24% (wi).

Low cost fish is considered as_one of the major sources  (Johnjus dissumeri)

atrash fish, obtained from local market

for the %oducuon of easily djgestible nutritional lyl adequate Was dehoned andboiled with 1 per cent acetic acid_for

proteinl2 Several Investigations have been car

ed out to 15 min and pressed in a screw

ress to remove water. The

solubilize trash fish protéin by the action of proteases3t. press cake was gried in a tunnePdrier at 55°C for Bhr. It
However, for economic reasons, it Is necessary o immobilize - was then pulverized! and passed through a cheese cloth, The
either enZ}/me or cells producm%]proteases Or repeated use. - maisture content of the powder was about 810 per cent (wiv)

f
Venugopal et al.5have shown that cells of B. megaterium

Solubilization offish protein: - The fish protein powder ((15?3

immonilized in alginate heads could serve as a source of was suspenced In 50 ml of water af pH 7.5, transfere
proteases for the solubilization of fish protein. However, 100 ml conical flask containing different concentrations of

alginate beads disintegrate in fish protein slurry after only
twWo _cXcIes of s yseb. Hence, there exists a need to develo

a suitable matrix for protein solubilizatign. The present pager
deals with the use of polymerized wood, matrix for
immobilization of B. megaterium cells for protein hyarolysis,

Materials and Methods _ _

Immobilization of B. megaterium cells wath wood:  Teak
wood chips (size 6.3x6.3x6.3 mm) were refluxed at 80°C
for 4 hr'in @ mixture of benzene and toluene (L1); dried
overru%ht at 106°C to a copstant we|ght and then exposed to
a ragjtion dose of 5 kGy In the presénce of air ina package
Irradiator at a dose rate of 0,05 kGy/min. Irradiateq) wood
chips (60(i were then mixed with B me%atenum cells (20
of wet calls) and 20 ml of 2EHA (2 ethylhexyl acrylate
followed by ‘irradliation at a dose of 35 kGy. B me?at My
cells were”prepared as described earliers” The cells bound
to polymerizeq wood chips were then washed repeatedly with
i) ‘oer cent ethanol solution in water to remove unadhered
cells and unreacted monomer. The matrix was then dried at
room temperature_for 18 hr to remove the adhered ethanol
from the matrix. The final moisture content of the matrix
wes about 6-8 per cent (wiv). _

Preparation offish protein: Fish protein was prepared
according to the method of Venugopal and Lewis'. Croaker

88

20

18-
18-
14

TYROSINE (mg)

2 1 1 1 1
0 70 60 _90 100
PH

Fig.1 Effect of pH on solubilization of fish ﬁowder by free arkHmfnobilized

cells. Reaction condition for free cells
of 10% (wiv) fish powder susPensmn for 4
immobilized cells ( 2 290

20% cells in 50 mi of 10% ?w/
at 55°C.

5 (0), 24 mg of cells in 50 ml
nsion for 4 hr at 55°C. For
immobilized matrix_ containing
V) fish powder suspension for 4 hr
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immobilized cells in wood matrix (0to 30 %er cent) and kept
at 50°C in a Gallenkamp shaker water bath. During the
rocess of hydrolysis, pH was maintained by adging IN
aOH. Samples viere withdrawn at different fime intervals
and the extent of solubilization of protein was determined b
the tyrosine valueband expressed as mg of tyrosine formed
per ml of solution.

Results and Discussign . _

The optimum conditions_ for the solubilization of fish
Rrotem by free and immobilized cells in polymerized wood

ave heén standardized. It is_evident from Fig.l. that
solubilization In terms of tyrosing content was maximum
between pH 7.5 and 85 inboth the cases.

The effect of reaction temperature on solubilization of
protein by free and immobilizeq cells s shown in Fig.2, The
optimun temperature observed inboth the cases was at 60°C.

The extent of solubilization by free and immabilized cells
at a reaction temperature of 50°C and at pH 7.5 IS shown
In Fig.3. It was observed that hydrolysis attained its maximum
peak after 5 hr of reaction in both the cases. Thereafter, there
Was no further increase in the rate of hydrolysis.

. Repeated cycle studies showed that there was no change
in the activityof the immobilized cells matrix after 10¢ycls.

Biocatalyst concentration plays an important role in any
enzymatic reaction. To optimise the ideal concentration of
the matrix with respect to fish slurry, reactions were carried
out using different concentrations ot matrix. It was observed
in the wood matrix. The resultant matrix formed by irradiation

20

TYROSINE (mg)
¥

0 1 1 1 1 L
10 20 30 40 S0 80 70
TEMPERATURE (°C)

Fig.2. Effect of temperature on solubilization éfish powder) by free and
immobilized cells, Reaction condition : For free cells (O}/ 24 mg of
cells in 30 ml of 10% (wiv) fish powder suspension for 4 hr at
pH = 75. For immobilized cells (X), 2 P immobilized matrix
containing 20% cells in 30 ml of 10% (i) fish powder suspension
for 4 hrat pH = 75.

28

24

‘20—

16

12

TYROSINE (mg)

0 i l

4

2 4

| 1 |
6

_ _ INCUBATION PERIOD (hrs)

Fig.3. Effect of incubation Fenod on_solubilization (fish powcer) by free
and immobilized cells. Reaction condition : For free cells (O?,
100 mi of 10% (wiv) fish powder suspension and 2 gm free cells
wet bais) at a temp, 0f 50°C and pH = 7.5. For immabilized cells
X), 100'ml of 10% (wlv) fish powder suspension and to g
|n|]|mob|7ll52ed cells containing 20% cells at a temp, of 50°C an
PR = 1

24—

20f

16

12

TYROSINE (mg)

1
2 4

_ INCUBATION PERIOD (hrs) _

Fig.4. The rate of hydrolysis of fish Protem by different concentrations of
biocatalyst matrix with respect to time. Reaction condition ; 100 ml
of 10% (wiv) fish powder suspension in water and different
concentrations of immobilized cells (beads) at a temperature 0f50°C
and pH = 7.5.2%-0;(-) no heads, (=O— 10% beads %

0

beach: (-0 ( 50% beads (- A'-(_BS%_t)J %?150
that for a_’io p?r Eﬁ protem_slurrz maix

O}— b3

heas, Al#?
cent (Wi g f _
concentration of 15-20 per cént. w/v} was ideal {Figd).

R1d|at|(§)r}-mduced Bgilgmenzat#on ? monomers have been
employed for immobilization of cel s,_enz¥mes and other
bioactive substances79. However, matrices Tormed by stich
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polymerization have the inherent drawbacks of low
mechanical _strength, low density and possibility of cell
Ieaka%ed dunng oRerat ons, :

Wood . Impreghated with monomer results, in_graft
POl merizatjon When exposed to gamma radiationd This
echnique of graft polymerization was exploited to bind cells
of cells, monomer arid wood has high mechanical strength,
low water absorption capacity and resulted in the improvernent
in dimensional” stability. o

B_a_smally, wood s & complex natural substance which in
addition 10 cellulose and. lignin _contains many other
substances, Amo_n? the constituents of wood, cellulose is most
sensitive to radiation and yields free ragicals. These free
radlicals and the polyfunctional compounds of cellulose react
with the acetyl group of the. monomer and the outer surface
of cells results In cross linking. A radiation dose of 35 kG
Was em Iog/ed 0 achieve comglete olymerization of the
monomer aded to wood and cells mixture. _

There was no change in the temperature and pH optima
of B. megaterium cells after immobilization, thus sugg sting
that active sifes of the biocatalyst were not disturbed™due to
the Fr])ol_ymerlz_antlon reaction, .

The immobilized preparation lost its activity after 24 hour
of operation at 60°C. Therefore, subsequent experiments were
carrled out at 50°C. It was observed that the enzymes were
stable at 50°C and even after 10,cycles of operation, there
Wwes 1o change. In the reaction kinetics,

The freg and immobilized cells showed (Fig.3) almost same
amount of tyrosine formation. In hoth the cases, same amount
of cells (29) was used, indicating that the activity of cells
did not alter due to immobilization, A proteo%\lc activity
of 16 mg tyrosine was observed in both the cases.

Thus, the radiation-induced polymerized wood containing
B megaterium cells can serve as a'biocatalyst for f}ydrolyslng
fish protein. This hydrolysed protein” may find Wid
application as health Toods' for special diet formulations
therag)eutm use and in personal care products. The resultant
h¥dr lysate wes clear and transparent with a solid content
of about 2.4 per cent (wiv),
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A marked concentration gradient in the increasing order was observed for proteins from the inner to the outer regions of coconut
endosperm. The testa and coconut water showed lower levels of protein concentration. However, non-protein nitrogen did not show
any appreciable variation. Fractionation of proteins showed that more than 80% of the proteins from the different regions were
soluble in aqueous and salt media. Solubility of the proteins in water and 5% NaCl (0.86 M) was determined in the pH range 1-10.
The outer and testa regions showed different solubility characteristics both in aqueous and in sait media. Electrophoresis of the
major albuminous and globular proteins showed the presence of 6 and 4 protein bands of molecular weights ranging from 14,000
t0 52,000 and 17,500 to 45,000 respectively. The various regions from the inner to the outer had the same electrophoretic profile,
but showed significant differences in their quantities with respect to the major and minor protein bands. However, the testa region
showed maximum variations for all the parameters studied.

Fresh coconut kernel contains 44 per cent oil by weight from each tree. The nuts were split immediately and the
and 55 ﬂer_cent protein. The abundance of its oil composition endosperm wes separated from the shell. First, the brown
outwelghs its protein in the commercial consideration of the  testa (regmn 4) was scraped off from the endosperm with care
fruit. \Whereas coconut ofl has been well characterized', not to ayoid contamination of the white endosperm. The
enou%h IS known about the nature of coconut protein apart remaining endosperm wes divided into three equal portions
from’the studies on its amino acid _comPosmon and nutritional - based onthickness of the endosperm as indicated In Fig. |
value . Earlier workers4 studied the extractability and These formed the four regions, namely, inner (region 1?
nitrogen solybility profile of coconut meal proteins and also. middle (region 2), and Quter (region 3) of the white
the érfect of hedt treatment on protein characteristics of endosperm,” and testa (region 4). The respective regions
coconut meats ang coconut meal, Attempts made8%on the seParated from the 10 nuts were pooled to%ether. A sécond
characterization of coconut proteins of coconut skim milk, set of 10 nuts was collegted from the same trees as before
chram ﬁl’ f{esr}.foconut kernql gnﬁ coconut rotelp isolate and used as reference for whole endosperm. The pooled
obtaing %/utra|trat|on revealed the gccurrence of protein
subunits of mol. . ranging from 13000t9 57,000 on electro-
phoresisila Apart from these studies, no, detailed
investigation was carried oyt on the differential distribution
of Protem fractions, nitrogen solubility index and
electrophoretic patterns of major protein fractions of coconut
endosperm. Results from™ our laboratoryl7B on the
distribution of _magor chemical constituents and fatty acids
In different regions of coconut encosperm showed a marked
gradient in the'concentration across the endosperm, from the
inner region enclosm? the water cavity through middle and
quter regions and testa. This paper descrites the results of
the studa/ on the various protein fractions, nltro?e_n solubility
Inex and electrophoretic pattern of major protein fractions
from different regions of coconut endosperm.

Materials and Methods
Fully matured coconuts, (12 months) were harvested from  Fig.. - Regions of coconut endosperm: Inner (region 2); midle (region 2);
10healthy coconut trees (‘West Coast Tali’ variety), one nut oufer (region 3), testa (region 4).
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samples of the respective re(lzlons and the whole enclosperm
were blended in a Wann? blender and dried under vacuym
at 40°C to a moisture content of 3 per cent. The dried samples
were Qefatted with hexane using a Soxhlet apparatus. The
ground dried cefatted samples Were passed through a sieve
0f mesh size 52. The coconut water (liquid endosperm)
collected from these. nuts were pooled and preserved.

Protein classification: Depending upon' the solubility ~ Aft

characteristics, the different protein fractions were separated
by the method of Sauvare et a/% Four different solvents
[distilled water, 5 per cent NaCl (0.86 M), 70 per cent ethanol
and 005N (NaOH)] were used successively with 20 ml
solvent per ?ram sample. _

The samples were stirred in_the respective Splvent_for
30 min at room temperature with a magnetic stirrer. The
extracts were centrifuged at 10000Xg for 20 min and the
supernatants filtered through WhatmarNo.| filter paper, For
each solvent, three extractions were carried out and the
supernatants were poqled. Nltr_ogen .content of the
suEernatants was determined by micio Kjeldahl method”.

or non-protein nitrogen (NPN), the fat free sample wes
extracted with 10 per cent TCA. The supernatant containing
NPN was filtered out. The filtrate was analysed for nitrogen
content foIIovwn_g the micro-Kjeldahl method. _

ElectrophoresiS: Polyacrylamide disc gel electrophoresis

AGE) ‘wes performéd as describe Weber and

sbornBAI(%so me. (MW 14,300 daltons), £-lactoglobulin
(MW 18400 subunit), try smoPDen (MW 24.000 daltons)
pepsin (MW 34,700 altons), ovafoumin 6(MW 45,000 daltons)
and hovine plasma albumin (MW 66,000 daltons) were
employed as molecular weight markers. Samples and
standrds were, electropharesedon disc ‘gels using phosphate
buffer. Resolving gels of 10 per cent DS-pQIP/acryIamlde
were used. The ?el were run at 8 mA/tube until marker dye
(bromophenol biue R) was 1cm from anodic end of gel. The
%e_ls_vvere stained ov,emlght_ with 0.25 per gent coomassie

rilliant blue R after immersing the gels In a fixative solution
of methanol:acetic acid; water {40;7:53) for 1. Destalnmg
was done In methanol:acefic acid:water (5:75:87.5). Th

relative mobility (RM) of protein was determinéd for
standards and experimental samples. Molecular welgh
the proteins were determined from a standard curve of felative
mobility versus the molecular weights of protein standards,

s of

The protein concentrations were megsured by eluting the dye
with d|meth%l sulphoxide and reading in & colorimeter at
595 nm by the method of Makino et al'6.

_Determln?uo_n_ of nltr%;en solubility index (NSI); The
nitrogen solubility or extractanility wes determined usin
aqueous and 0.8 S? er cent) NaCl solutions whose
hadl been adjusted from Lto J0with 0.5N HCL or 0.5N NaCH.

er 30 min of vigorous stirring (Solvent to sample ratio_of
20:1g followed by centrlfu?atmn at lO,OOO_r.Ip.m. or 20 min,
the supernatants were analysed for their nit og_en contents by
the micro-Kjeldahl method. The protein solubility expressed
as nitrogen” solubility index (NSI) was calculated” s the
percentage of protein extracted, at the given pH.

Results and Discussion _

Distribution ofprotein and NPN in the coconut enclosperm:
The percentage distribution of protein and non-protein in the
different regions are presented in Table 1 The results
Indicated a marked concentration gradient for the constituents
across the endosperm from the region surrounding the water
cavity to the testa (regions 1 to 4). Coconut water (liquid
endoSperm) contained'the lowest amount of protein and the
outer region had the highest. The testa (region 4) also had
a very low level of protein. Non-protein nitrogen, apparently
did ot show appreciable variation. L

Fractionation ofprotein:  Results on the protein fractions
from the different rerq|ons after sequential extractions with
the four different solvents followang this classification are
presented in Table 2. Most of the proteins in the different
reﬂlons of coconut endosperm were soluble in aqueous and
saft media and it can be seen that over 80 per cent of the
grotems_ would.be classified as albumins an globulms. The

omposition of regl_on 4 wes altogether different from the
other regions in that it contained the highest amount of glutelin
and residual E)rote_lns, _ _

Nitrogen solubility inex:  Studies were mae on nitragen
solubility or extractability of samples from different regions
of coconiLt endosperm Inagueous and salt media over a fange
of pH and results are shown in Fig. 2 and 3. In the aqueols
media, nitrogen solubility increased with increasing acid
and alkalinity. Under the Conditions of extraction, maximu
solubility was observed at pH L for all the different regions
and minimum solubility at pH 3 The solubility profile of the

Table L Distribution of protein and non-protein nitrogen (Wt per cent)in different regions of

COCONUT ENDOSPERM*

Whole Coconut
endosperm Water
Protein** 26.66 0.24
NPN 0.39 0.16

Regions of endosperm (fractional wt %)

[nner Middle Outer Testa
358 810 B on
010 o 013 001

* \Values are average of three determinations expressed on moisture tat-free basis.
=N X 6.25
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Table 2. Fractional percentage of protein fractions of various regions of coconut enposperm¥*
Regions of coconut endosperm

Extraction solvent Protein type Whole _
endosperm Inner Middle Outer Testa
hd Albumin 7.850 110 2.290 4.390 0.080
5% NaCl Globulin 14090 1810 4500 6.980 0.050
70% EtOH Prolamine 0.720 0.09 0.080 0.120 0.050
0.05N NaOH Glutelin 2,040 0.250 0.590 0.950 0.190
10% TCA NPN 0.006 0.003 0.00L 0.001 0.002
Residue 1580 0.230 0.540 1.200 0.330
* Values are mean of three determinations of dry defatted material.
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Fig.2. Nitrogen solubility profiles of different regions of coconut endosperm in aqueous media at different pH.

testa region wes dlﬁerent from aII other regions in that it did |n close apreem nt with the solubili groﬂle reported by
not show anyc ange atter P Samson et’al.a for wnole coconut endosperm

The solu ||% f|Ie of djfferent replons of coconut __ Electrophoresis of water-soluble and salt-soluble proteins:
endosperm In eNaCI solution exh|b| ed an Interesting  The results obtained with albuminous éwater squbIe) and
Pattem As against th eaqueous me jum, the proteins Were globular (salt soluble) protems from diifferent regions of
east solubeat pH 1|n the satso utlon Astea){mcrease coconut endosperm are sh own In Tables 3 an 4. As could
in th esou || waso serve ora from pH 110 3 %seen from |the electrg oretic Fﬁtterr] Aand 5)f the
was followed gateau (bH 3 6% and asubsequent eak  albumins resolved Into 6 bands wit ranging from
at pH7 Thep ak olub|I|ty for inner and middle'was more 14,000 t0 52,000 (Table 3? Globulin had three meHor bands
than 80 per cent whereas for the outer, It wes only COITES onqu to molecular weights 45,000, 23,000 an
55 per cent at pH. 7. Testa had the least solubility in the entire While the major ﬂrotem bands ‘water squbIe)
pH range resembling aqueous media. The pH so ub|I|tyvaIues showed an increase I thelr concentrations (relative
reported here for various regions of coconut endosperm were  percentages) from region 2 t0 3, it was in the decreasing order
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Fig.3. Nitrogen solubility profiles of different regions of coconut endcsperm in salt media at different pH.

Table 3. Electrophoretic pattern of albumin fraction by page-sds"
Regions of coconut endosperm (relative %)

Band R Molecular _
No. ’ wt endosperm Inner Midale Outer Testa ~ Coconut water
1 031 52,000 2346 515 2585 2025 0L 36.62
2 0.35 46,000 - - - , 931 :
3 0.40 39,000 176 943 81l 513 755
4 045 35,000 176 9.43 87l 513 26.74 :
5 0.5 29,000 1309 1572 9.14 1026 2051 2651
6 0.63 22,000 24.35 2138 2590 26.66 , -
7 0.69 18500 - - - - 1887
8 081 14,000 2351 1886 2168 32.56 - 36.86

a Values are average of three determinations

Table 4. Electrophoretic pattern of globulin fraction by page-sds*
Regions of coconut endosperm (relative %)

Band Rr Molecular Whole _
No. W endosperm Inner Middle Outer Testa
1 0.36 45,000 1556 7.60 1818 281
2 0.5 27,000 1032 - 1033 1227
3 061 23,000 4110 50.14 il 36.36
4 07 17500 302 42.25 30.28 2954

* Values are mean of three determinations
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Fig.4. Electrophoretic patterns of water soluble proteins in different regions of coconut enosperm
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Fig.5. Electrophoretic patterns of salt soluble proteins in different regions of coconut endosperm.
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The content of amino acids, tannins and physico-chemical characteristics were estimated in eight sorghum genotypes viz. ‘CSV-10’

‘CSV-11', *SPV-386" ‘SPV-736", ‘UPFS-3’, ‘UPFS-11’, P-37" and

were evaluated for sensory properties. The genotypes ‘UPFS-11"

‘P-151". The chapaties made from the flours of all the genotypes

had the lowest leucine (0.63 g per 100g) whereas ‘P-151" had the

highest. The maximum lysine was observed in ‘UPFS-3’. Tannins ranged from 48 (‘SPV-736) to 336 mg per 100 g (‘P-37’). Correlation
studies revealed significant positive correlation between grain hardness and texture of chapati. Amylose had significant positive

correlation with overall acceptability of chapati.

The crop sorghum (Sorghum bicolor éL.) Moench) has
many merits and demerits when_comPare with other cereal
crops. Not only the sorghum grain but also the Plant 1S useful
o Tarmers. Crog Is hardy, can withstand weather vagaries.
Quantitatively its nutriertt composition is.at par with heat

and rice but Quality of protein is poor mainly due to |ts_higih 5 NHC

leucine and tannin"contents', Eating quality is comparatweg
poor and this relates with physico-chemical characteristics

Hence in the light of these facts, It Is necessary to e,xPI_ore
%ene,tl_caIIY diversified material to evolve high yieldin

utrjtiona I% sound sorghum_ varieties with good eatin
quality. In the present stiidy, eight sorghum gerotypes wer
evaluated for amino acid profile, tannins, physico-chemical
properties and chapati making quality.

M%terials and Methods,
orghy
SPV-136, UPES-3} “UPFS-11" were obtained from the
D%Jartment of Plant Breeding of this University and P-37’
and_‘P-151" from the Department of Entomology, Indian
Agricultural Research Institute, New_Delhi. _
,hﬁSlco-chemlcal characteristics: Th%e sorﬂ?um raing of
Various genotypes were compared for their %h sical
characteristics” Including grain colour', grain volume,
thousand kernel weight; grain_ hardness2 and hydration
caﬁacny. The hyadration capacity was calculated” as the
difference in weight of 100 grains after soaking for 24 .
|t was expressed as weight per grain. Moistureand protein
were determined using standard procedure of AACC

*Part of M.Sc. thesis of the first author.

g}h m 0eno %es viz. ‘CSV-10° ‘CSV-IL ‘Spv-3ge” P

Amylose content was, estimated accarding to the procedure
of Juliano4. The modified vanillin-HCI method was used to
estimate tannin contenta

Amino acid anaI?/sm: Samples containing 3.5 m
nitrogen were hydrofysed for 24 hr at 110°Cin 3 ml o
In séaled "and evacuated tubes. The resultant
hydrolysate wes, lyophilized to dryness and dissolved in
(.2 Mcitrate buffer, pH 20. The_arialyses, were gone by ion
exchange chromato? aphy on a TSM amino acid analyser.
Tryptophan was not estimated. . _
ough hardness and chapati making quality: Dough

hardness was measured by Instron Testing machine (Modgl
6021). Dough piece of 1'cm2wes deformed to 3/4th of ifs
e|g t usmg cross head speed of 50 mm/min and full scale
loadl of 20 kg. The deformatjon curve wes obtained and the
eak force was recorced as_dou?h hardness. Chapaties were
prepared from the dough using standard laboratory progedure
of Murty and Subramaniant. The sensory properties. of
ch%naUes were evaluated using.a trained lab panel consistin
of 7 members usm%the following score card: Taste: 5-good;
A-faiy; 3-average; 2-pad; L-very"had: Texture; 5-verv soft,
4-soft; 3-averade; 2-hard; 1-very hard: Aroma; 3-pleasant;
2-moderate; l-ungleasant: Ovérall acceptability; 5-good;
A-fair, 3-average; 2-bad; 1-very bad.

For statistical anala/sis of the data on nutrifional quality and
Ehﬁ/smo-c nemical properties, CRD wes empIoYed whereas for
e aory evaluation of chapaties, randomised Block design was
Used.

“ Department of Food Science, College of Agriculture, GB. Pant Univ. of Agric. & Tech., Pantnagar-263145, Nainital. U
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Table 1L Physical characteristics of eight sorghum

genotypes
, 1000
Genotype  Grain colour  kernel
wt* (g)
CSV-0  25Y8R 5.3
white
CSV-11 25'Y 8l4 22.34
pale yellow
SPV-386  25Y 84 287
pale yellow
SPV-736  25Y 84 298
pale yellow
UPFS-3  25Y 86 2.3
yellow
UPFS-11 25 Y 84 2245
pale yellow
P-37 25 Y 6/4 261
light yellowish
brown
P-151 2.5'Y 6/6 2090
olive yellow
Mean 2.12
CD (P =0051
0.37

‘Average of triplicate values re orted
“‘Average of ten replicates reported

Results and Discussion

From the results of Table 1 it can be observed that the
enotype ‘CSV-10° showed whitish colour and
151" the olive yellowish. The colour ofvanous Eno
fell.in the range reported by Subramanian et al. 1Genatype

Hydratron
capacity*
(ml/seed)

001t
0.007
0.007
001
0.006
0.006
0.020

0.009

0.008
0.001

fS Fated sue 0F t0 ther enoty
of colour. etousn erne wer to

gcsotypes ranged from 20 6110253

V-10" and minimum for P-37°. T
ranqeo 196 10 32.9 and 20.0 to 26.0

eta

characteristics of the productl.

and ‘UPFS-11 showed minimum HC wi ereas
"SPV-736"the maximum. The differences may be due to the

and in turn
enotypes

pes on the b
various sor um
, maximum erng for
ese values are I the
g reported
d Sullins and Rooney4. The" genoty
PFS 3" and “UPFS-L1"did not differ sighifican

The hydration capacity (HC) of the rarn I$ an important
attribute which affects the cookrng dua |

Grain
hardness**

(k)
8.26

119
.86
9
750
6.26
3.36

510

6.68
Ny

genotype

Maxon
es “CSV-1T
ly from each

ensoray

CS 10 and |

glenetrc vaiations_ in_bran Iayer Genotyges P-15L" a

3 drffered significant I-Y (Pm 0.05) from dll other

genotypes with respect to

Genotype ‘CSV-10° showed maximum grain hardness and
‘P-37" thie minimum. The grarn hardness of former drﬁered
m that of ‘UPFS-11

1. These val u§ are inthe range reported by Subramanran

significantl (Pt -00.09). fr
Jamguna than

¥

Table 2. Chemical characteristics and dough

HARDNESS OF EIGHT SORGHUM GENOTYPES

_ Crude _ Dough
Genotype ~ Moisture  protein* - Amylose  Tannins*  hardness

%) ) < (mylly) (ko)
CSV-10 909 0@ - U w 367
CSv-1 20 00 U% 108 4.30
SPV-386 1nn 871 13® % 260
SPV-736 uz 2 uQ 43 3
UPFS-3 1ne 897 110 4 379
UPFS-11 ue 758 1053 216 3
P-37 9.27 974 1440 336 421
P-151 1030 919 Uu% 324 514

Mean 09 926 1B 45 3%
CD (P=005 030 030 05 8ot 06

‘Average of triplicate values reported.

The contents of morsture and protein of various sorohum
%no fypes are within the range rep orted earlier¥y
th”regard to morsture content the drfferences Were
Sl nrfrcant (Pt" 00 |na tegen \h e excet etvveen
-10° anc_P-37"and among 3" ang
‘UPFS-1L whereas with regar to protern content all
ghnotgpes differed significantly except ‘SPV-386" and

The values for amylose content obtained in the present
studrt]/ are in accordance with those reported by ang etal.b
The tannin content of the sorghum genotypes varied from
48 10 336, my per 100 sample being minimum for “SPV-736"
and maximum for P-37" hese vaIues are covered in the
range of 10t0 2050 mg and 10to 20 m%a reoorte
%/ arrand Radhakrrshnanland Srva resFec Ively.
ou ar ness ranged from 26 kg SPV
A value of 188 kg for wheat flour dough hardness
Wes recorded Agood uality dough s sticky™and easil
reliable Into chapati without any breakage. The cause of
\Crgrhatgo]ne rngsdough hardness may be attributéd to water soluble
The values obtarned for all amino acids in the erPht
0enotypes eva uated fell wrthrn the ra Ige reoorted by earlier
workers]M(T les 3aand 3 b). The [owest leucing content
0 per l(l)gsam Iewasobserved |n ‘UPFS-11" and
the hrghest value 0f L1 g g sample | l%eno%
PIL Isoeucrne ran ed fr amrnrmumo 02 PRS-
t0 a maximuym of 0 sample. wn |eran8e or
ysrnewasobserved 0 vary from 22 (SPV-136) t0 0.37
per 100 g sample (‘UPFS=3
Sensory evaluation of the cHapaties showed that on the basis
of scores obtarned for taste, texture, aroma and overall
accepta ||%o Chapatl, the %eno ‘oes SPV-130, “COV-10"
6" Were more ac epta ¢ than qthers,(TabIe 4)
The dark coloured ge notypes P-37" and ‘P-151" were not
acceptable. due to their bitter taste
Correlatrons between the p gsrco -chemical and sensory
characteristics of different sorghum genotypes showed
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Table 3a. Essential amino acids (G per iocog sample) of eight sorghum genotypes
Genotype Lys Leu Is0 His Phe Met Thr vVl
CSV-1 0.32 0.88 0.33 0.32 015 0.16 0.39 0.33
CSv-1 0.30 081 0.32 0.30 0.44 018 0.37 0.36
SPV-386 0.33 0.% 0.37 0.26 044 018 041 041
SPV-736 0.2 0.74 033 0.26 0.34 0.14 0.30 0.33
UPFS-3 0.37 091 0.35 0.45 0.45 0.19 042 041
UPFS-11 0.26 0.63 021 0.2 031 0.10 0.28 0.21
P-37 0.36 0 041 047 0.54 019 041 046
P-151 0.32 106 0.32 0.40 0.49 019 0.46 048
Mean 031 087 033 0.28 0.39 017 0.38 0.38
Table 3b. Semi-essential and non-essential amino acids of eight sorghum genotypes

Genotype Semi-gssential amino acids* (¢/200 g sample) Non-essential amino acids* (g/100 g sample)

g Arg Tyr Cys Gly Ser Asp Ala Pro Glu
CSV-1 047 0.0 020 032 035 077 074 074 208
Csv-1 0.39 0.35 049 0.36 0.29 065 069 0.95 157
SPV-386 048 029 049 0.38 045 061 080 065 208
SPV-736 0.39 041 029 0.30 0.26 063 065 07 150
UPFS-3 0.40 037 0.8 0.36 038 0.74 090 079 194
UPFS-11 043 0.3 014 0.25 0.26 049 055 059 146
p-37 057 037 023 0.38 042 070 084 098 21
P-151 056 037 021 035 043 083 0.89 087 219
Mean 0.46 0.34 0.29 0.34 0.35 0.67 075 0.78 187

significant positive correlatlon between grain hardness and
texture of chapati (Table 5). Grain hardness relates to

d? Berm texture. Comeovis endosperm is harder compared
to floury endosperm, Hydration capacity, dough harcness,
moisture and protein Contents had 3|gn|f|cant nositive

Table 4. Mean scores for sensory parameters of

CHAPATIES PREPARED FROM EIGHT SORGHUM GENOTYPES

Genotype Taste™ Texture*  Aroma* accgptat?illlity’
CSV-10 371 3.29*1 2.294c 357"
CoV-11 3.57* 357" 214 3.29*
SPV-386 3.1t 329 243 3571°
SPV-736 4.00° 3! 257" 357"
UPFS-3 286 271" 2.00L 3.00b
UPFS-11 314t 257 200c 314h
P-37 1.86d 2.5T L7ld] 2.00°
P-151 2.00d 243 143 229
Mean 303 301 207 305
CD. (P=0.05) 058 063 039 048

*Any two Figures in the same column with similar superscripts do not differ
significantly at P4?005.

Table 5. Correlations between physico-chemical

AND SENSORY QUALITIES OF EIGHT SORGHUM GENOTYPES
Overall

Taste  Texture  Aroma acceptability

1000 kernel wt -0.306  -0.418 -0.986* 0.907
Hydration capacity 0200 0505  0998*  -0.858*
Grain hardness 0603 0882 0583  -0.062

Dough hardness 0437 0286  0934* -0.954*
Moisture 0186 0512 0999*  -0.848*
Protein 0533 0248 0898  -0.944*
Tannins -0.596  -0.933* -0.608 0.104

Amylose 0459 -0.065 -0.830*  0.847*

- Significant at 5% level of significance.

correlation with aroma of chapati whereas significant negative
correlation with overall acceptability of chapati was observed,
Amylose had SI n|f|cant p05|t|ve correl tion with- overall
acceﬁ)ta ||ty of c %an as reported earlier’,

ﬁeno 6" and ‘UPFS-3' seem to e
promising s they have h| hI sine contents and produced
chapaties’ of acceptable quality, However, no particular
genotype showed posttive results for all the above parameters,
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Two simple spectrophotometric methods were developed for the
determination of butylated hydroxy anisole in commercial samples
and oils. The methods are based on the reaction of BHA to form
coloured species with either of two reagents, Fe (Ill) —
2(46-tripyridyl-S-triazine (TPTZ) or triphenyl tetrazolium
chloride (TTC).

utylated hydroxy anisole (BHA) is an antioxidant &
perm itted 10 bé added to edible oils in a concentration not 0
exceedmﬁ 0.02 per cent either individually or in combination
with gallic acid derivatives. The chiromogenic aqents

reported to be yseful for the determination of BHA include B

{ dipyridyl23 drazo sulphanilic acid4, Gibbs
rea ent, sodium nitrite6; Metol in conjunction with various
KNS F-C reagentdand MBTHI Most of the reported
methods suffer from one disagvantage or the other such as
low _sensitivity, low absorption maximum and lack o
s ecrfrcr have now for the first time developed two
srm le, ra id and accurate methods for the determination of
—24gttt e micro rtam leve TuFt>IT|§m tthe reag entts Fe |(III)
{ rfazine Or triphenyl tefrazo rum
chloride f% }, Both th tesge met%ods e d on the
reduction of the' oxidant by BHA. In method A BHA reduces
the oxidant Fe (111} to the Fe (1) state. TPTZ th t en forms a
violet coloured complex” ?\
after masking the excess of Fe (I11) with’ phosphoric acrd
In method B BHA reduces the oxrdant% C) to_yield
formazaanT which is self coloured g ese
methods are sensitive and useful in the purity assays of BHA
and its estimation In oil samples.
Preparation of solutions and reagents; _All the chemicals
and reagents used were of GR. o rq 0. TPTZ solution (Loba,
0312 ger cent) and FeCI3 solution (0.27 per cent) were
prepared in GR methanol. Orthophosphoric acid solution wes
prepared bﬁtr uting. 127 ml of the reagent to 1000 ml with
metnanol. TTC soldtion (E. Merck, 0.3 per cent) and sodium
hydroxide solution (I N) were prepared with dotible distilled

o
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f pr%posed procedure wes then fo(flowed for estimation o?

590 ym) with the Fe (If) 02

J, Fd. Sci. Technol, 1992, VoI 29, No. 2, 101102
water. Standard solutions of BHA 500 pg/ml éfor method B)
ang 50 P/ml (for method A) were prépared in methanol.

pect absorbance meastirements were made wtih a
Systronics mode| 106 (MKL) spectrophotometer,
MethodAE)Fe (IN) - "TPTZ);" Toeach of a series of 25 ml
?raduated tubes containing 20-100_pg of BHA, 05 ml.of
erric chIorrde and 1 ml*of TPTZ Solutions were added
successrve%/ The volume was brought to 8 ml with distilled
water and the tubes were heated for"1o min in a boiling water
bath. The tubes were removed from the water hath, Cooled
and 1ml of phosphoric acid solution was added to each tube:
The vqume Wwas made upto the mark with distilled water after
mixing well. The absorbance of the violet coloured complex
was measured at 590 nm against a reagent blank after 2'min
ore 6
Met?tod B STFC -NaOH):  Aliquots .of BHA solution
gangmg from 100-1000 p were taken | rnaserres of 60 m
IeX S paratm g funnels. Two ml of TTC solution was adaed
to each unnel.” Aft er5mrn 1'ml of NaOH solution and
m o n utyl aIcohoI were added to each funnel ang kept
rn with occasio da ggmﬁ] The absorbance
utano ayer was measuired at 480 nm against a reagent
an a er2mm and before 60 min.

Determination of BHA in oils: Ten g of oil contammg
HA was dissolved in 100 ml of petroleuny ether and extracte
with four 20 ml portions of acetonitrile. The combined
acetonitrile extract was evaporated to dryness by heatmg In
a borlmg water hath and the residue was then dissolved. in
an appropriate volume of aqueous methanol (MBIIRG
he optimum parameters found for each_method were

incorp orated n the recommended procedures. The Beer's law
Irmrts g mlz)and molar absorgtu&?/ t% moIelcmgwere
r method

g

found

10.0-100.0 and 118X103for method B. The slope, intercept
and_correlation”coefficient found by linear least squares
analysis of the results were found to’be 0.2124, 0.0027 and
0 respectively for method A and 0.0066, 00002 and
0.9998 respectrvel¥ for method B The per cent relative
standard deviation Tor methods A and B was found to e 117

and 1.58 respectively. Comparison of the values of recovery

Table L Recovery (per cent) of bha from oils

Sample BHA added Method A Method B Reported
(mg) methodD

Sunflower oil 5 %1 9.9 96.56
Coconut oil 5 9%.1 96.2 95.80
Cotton seed oil 5 974 971 97.60
Groundnut oil 5 9%.8 973 97.00
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experiments of BHA in various oils obfained by the }?roFosed
and reported methods0 reveal good recovery (Table 1),
Among the proposed methods, method A was found to be
the mast sensittve reported so far for determination of BHA
Both the proposed methods are simple, rapid and accurate
and can be used for routine determination of BHA in
commercial samples and oils. Since the two methods are
based on the reducing Bropertles_ of BHA, other compaunds
such as propyl gallate( GJ and dl-tertiary butyl hyoroquinone

BHQ) with Similar reducing properties when present in
the oil sample under analysis, interfere with the proposed
g_rqcedure. reliminary separation by TLC (Statlonarg [;))hase_:

llica gel G-Kieselguhr (2:1) impregnated with EDTA i
necessary for the determination of BHA in such samPIes.
Benzene™- n-hutanol 12:12 and foluene - dioxan (6:1330 vent
systems are found to effect good separation of PG'and TBH
from BHA. The Rfvalues in the former system are foun
to he 0.35, 0.96 and 0.72 and in the latter system 0.38, 0.92
and 053 for PG, BHA and TBHQ respectively.
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Microbiological status of infant foods available in Gujarat market
was studied with special reference to the presence of fungi. Most
of the infant foods were found to contain fungi. The main
contaminating fungus was found to be Aspergillus.

. Mother's milk has been accepted as an ideal food for
infants. However, certain situations require the use of prepared
?ready,made) infant foods. In this country, mainly infant milk
ood,”infant formulae and milk-cereal based weaning foods
are available. However, specific standards for infant milk
foods only appear n the Prevention of Food Adulteration
Rules? Rules lay down for microbiological standards as,
“Infant milk food shall not show Standard Plate Count of more
than 50,000 per g and coliform shall be absent in Olg of the
powder”. As this laboratory is involved in the routine market
surveillance of food samPIes under the PF.A. Actand Rules,
the routine analysis of the samples of infant foods is also
carried out. Dufing this routing analysis, it wes observed
that hesicles hacterid, some samples also showed the presence
of various types of fung. Like'some bacteria, certain fungi
also have cdpacity to produce 5pathogemc reaction in humans
when taken orally. Aspergillus causés Aspergillus-infiltrated
ulcer In ileun and colon2. Furthermore, fungi like
Aspergillus, Fusarium and Penicillium produce mycotoxins
which are considered to he potential hazard to health, It is
also known that Mucor can cause intestinal mucormycosis,
which is a rapidly progressing fatal disease2 Infanits and
children, in particular, appear to be highly susceptible to this

digease3 -

lf‘?urty samples of 3 categories of infant foods manufactured
by 7 manufacturers were Studied. The, standard plate count
and coliform count were_determined. by the usual
microbiological ‘orocedure4. For the isolation of fungi, the
samples were diluted tenfold with water5and 0.1 ml"of the
d||tubedt_s§1mplg [%VS%SP Bsgreakgd or} %nalt ? ar medium thtgl
antibiotic)pan mediym?, The plates were incubate
at 22’ C ?or 431072 M. InHR}JdU'ﬂ oI_omSes were f_ﬁrﬂwer
purified by transfer to appropriate media. The fungi were
Identified by studying the colony characteristics and by
mlcrosco?mal examination on slide cultures§ .

Table 1 gives m|crob|qlogf|cal status of 13 samples of 5
manufacturgrs of infant milk toods. Only one sample showed
more than 50,000 standard plate count per g as prescribed
by the RF.A. Rules. However, there were 8'samples which
showed standard plate count as h|%h as 2.4 X103to 1.04x10
per g Out of the samples tested, 2 samples showed the
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Table 1. Microbiological status of intant milk foods

Manufacturer Coliform Fungi isolated
code SPClg counti0.lg
A 3.07X102 Nil  Aspergillus (3 sp)
. Synpeﬁ)halastrum. _
A 7.46x102  Nil  Penicillium, Geotrichum
~Aspergillus, Paecilomyces.
A 1.78x10° Nil  Aspergillus, Helicocephalum
Cladosporium, Fusarium,
_ Torula.
B 5.34x10° Nil  Aspergillus.
B 5.92x10° 3 Rhizopus, Aspergillus.
B 70 x103 Nil - Mucor, Curvulara.
C 104X104  Nil  Not done.
C 24 X0’ Nil  Aspergillus.
C 2.7 X103 88 Syncephalastrum.
C 61 XI03  Nil  Not done.
C 25 x102  Nil  Aspergillus. _
C 70 xi02 Nil  Aspergillus, Curvularia,
_ Gonatobotryum.
E 78 X102 Nl Cladosporium, _
2.85x10’ Nil Syn_ceijhalastrum, Aspergillus.
D 8HX102 Nil  Penicillium, Syncephalastrun.
D 76 X102 Nil  Nil.
E 2.34X102 Nil E}/ncephalastrum.
E 57 xI01  Nil NIl

presence of coliform bacteria in0.L g of the samPIe. It is worth
notln% that the sample with standard plate count above 50,000
2.1x105), had also coliform count of 83 per 01 g. Out of
the 16 samples tested for the presence of fungl,  showed
the presence of different types of fungi and 9 samples showed
the presence, of AS erginlus species. While Syncephalastrym
was present in 5 samples. Penicillium, Geotrichum, Paecilo-
\rlr\yces, Hehco%eghalum, Cladosporium, Fusarium and Torula
ere among the otner fungr foung.

Table 2 sfiows details of the samPIes of infant formulae that
were analysed. None of the samples showed the presence of
coliform acterlfl ang the h_whest Iatfe count observed yves
3.0x10 . Here also, the main fungus found was Aspergillus
which was present in 5 out of 6 samples. Table 3 gives details
of 6 samples of 2 manufacturers of milk cereal-baSed weaning

Table 2. Microbiological status of intant formulae
Ma”g‘gggt“rer SPCly  Fungi isolated

A 1.34X10"  Aspergillus.

A 9.1 X102 Aspergillus

A 8.6 x101 Penicillium

A 3.6 x103  Rhizopus Syncephalastrum.

B 11 x103  Aspergillus.

B 2.8 x103  Syncephalastrum, Aspergillus, Penicillium,

Spirosphaera, Rhizopus.
Coliform count per 0.1 g sample was absent in all cases.

103
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Table 3 Microbiological status of infant milk-

cereal BASED WEANING FOODS
Manufacturer SPClg Coliform  Fungi isolated

code count/O.lg

A 2.25¢10° Nil Nil

A 25 xio Nl Aspergillus
A 29 xio' Nl Aspergillus
A Not done Nil Aspergillus

B 40 X102 Nil Aspergillus
B 30 xI(F Nil Nil

foods. Two samples did not show the presence of any fungi,
while 4 samples showed the presence of Aspergillus as a sole
contaminant. None of the samples showed the presence of
coliform bacteria and the standard plate count was also well
below the prescribed limit of P.F.A. Rules.

From the present study, it is concluded that the micro-
biological quality of infant foods moving in the market is
satisfactory according to the standards given in P.F.A. Rules.
However, the presence of various kinds of fungi points a finger
towards lack of proper hygiene in the manufacture of these
products. It is proposed that a further collaborative study may
be undertaken to review the existing P.F.A. rules and
standards. Microbiological standards for other types of infant
foods may also be included in P.F.A. Rules.
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Out of the 267 samples of milk and milk products examined,
Salmonella spp. could be isolated from 5 samples of milk products.
Among these, S. Weltevreden and S. enteritidis could be isolated
from two samples each whereas S. typhimurium was isolated from
one sample. Various other micro organisms isolated from these
samples were E. Coli, Klebsiella spp., Pseudomonas spp.,
Alkaligenes faecalis and Proteus spp. The public health
importance of these findings is reviewed.

Milk and its products provide an ideal medium for the
growth of microorganisms and serves as a potential source
of several diseases. In India, the chances of transmission of
diseases through milk and milk products are much higher due
to unsatisfactory milk hygiene, adulteration practices, poor
health condition of animals, illiteracy and ignorance of dairy
workers. The processing of dairy products requires a variety
of heat treatments, handling by workers at various stages,
drying, fermentation, etc. Frequently, substances such as salt,
sugar, fruits, acids, eggs or other products of animal origin
may be added to dairy ingredients in the manufacture of
certain products. These additives may contribute to
salmonellosis or other bacterial problems either by adding
organisms or by creating conditions favourable for the growth
and survival of bacteria’. The extent of Salmonella
contamination in milk and its products is not properly known
in our country. Keeping these facts in view, the present
investigation was carried out to find out the presence of
pathogenic organisms particularly Salmonella spp. and other
enteropathogens in these products.

Collection of samples: In all, 69 samples of milk and
198 samples of milk products (Khoa, paneer, burfi, ice cream
and kulfi) were collected from Ludhiana market under
sterilized conditions. Samples were collected early in the
morning.

Isolation and identification of Salmonella spp. was done
according to the procedure recommended by Edwards and
Ewing2 and Cruickshank et al." in which selenite cystine
broth was used as enrichment medium and brilliant green agar
and MacConkey's agar as selective media. Identification of
various Salmonella isolates was done by various morpholo-
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gical, cultural and biochemical testsd. Agglutination with
“Salmonella Poly—0’—sera” was done to confirm the
isolates before serotyping.

For serotyping, various isolates were sent to National
Salmonella and Escherichia Centre, CRI, Kasauli, (HP). The
isolation of other organisms was done on the blood agar,
MacConkey’s lactose agar and eosine methylene blue agar.
These organisms were also identified according to Bergey’s
Manuald.

Examination of 198 samples of milk products resulted in
the isolation of five strains of Salmonellae. Other bacteria
isolated were E.coli (10 nos) Klebsiella spp. (59 nos),
Pseudomonas spp. (27 nos), Alkaligenes faecalis (17 nos)
Proteus spp. (9 nos) and unidentified Gram negative bacilli
(36 nos). No organisms could be isolated from 35 samples
(Table 1).

Excretion of 5. typhimurium from cow's udder had been
reported by Giles and King5. Such milk, if taken raw or
cheese or ice cream, kulfi, etc. is prepared from that milk,
may cause food poisoning. The presence of Salmonella in
heat treated milk products is due to insufficient heat treatment
or post contamination from infected persons or carriers
coming in contact with these products.

No salmonallae were isolated from 69 milk samples while
E. coli, Kebsiella spp., Pseudomonas spp. and unidentified
Gram negative bacilli were found in 9,20,11 and 9 samples,
respectively. Twenty samples had no organism (Table 1). The
presence of these microorganisms in milk might be due to
contamination of milk with contaminated containers, water
or due to unhygienic handling.

The absence of Salmonella in milk samples in spite of the
unhygienic practices employed in milk production could be
due to the fact that in some cases Salmonella in milk might
escape detection because of their usually small number, or
possibly, the growth of Salmonella might have been inhibited
by other fast growing organisms. The isolation of Salmonella
from milk by other workers6" might be due to the
adulteration practices or due to Salmonella carriers.

All the five Salmonella cultures exhibited morphological,
cultural and biochemical characteristics suggestive of
Salmonella group. All the cultures were agglutinated with
Salmonella “Poly—0’—sera”.

Table 2 shows the overall incidence of Salmonella in various
milk products which was found to be 2.52 per cent. Maximum
isolation was from paneer (4.54 per cent) followed by ice
cream (3.92 per cent) whereas kulfi yielded least isolation
(3.22 per cent). The presence of Salmonella in ice cream,
kulfi and paneer could be due to the use of contaminated milk,
water and other ingredients during their preparations as re-
ported by Mathur Patel and Vyas9 BarretD) and Das and Nagll

No salmonellae could be recovered from burfi, khoa and
raw milk. Sufficient heat treatment during the preparation
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Table 1 Bacteriological quality (no. of isolates) of various milk and milk products

Organisms isolated Milk Khoa
Salmonella spp. Nil Nil
E. coli 9 Nil
(1304)
Klebsiella spp. 20 8
(28.98) (26.67)
Pseudomonas spp. il 7
(15.90) (23.33)
Alkaligenes faecalis Nil 3
(10.00)
Proteus spp. Nil Nil
Unidentified Gram-ve bacill 9 6
(1304) (20.00)
Negative for any organism 2 6
(28.98) (20.00)
Total samples examined 5 30

‘Figures in parentheses indicate % isolation

of khoa and burfi might be the reason that no salmonellae
could be isolated from these products. The growth of
Salmonella might be inhibited by other fast growing bacteria
isolated in the present study. The presence of other enteric
organisms might be due to the soiled hands of the persons
handling these products or due to contamined containers.
Out of the five confirmed Salmonella strains, three
serotypes were identified: S. typhimurium (1), S. enteritidis
(2) and S. weltevreden (2) (Table 2). S. typhimurium was
isolated from one sample of paneer whereas one sample of
ice cream and one sample of kulfi were positive for
S. enteritidis. On the other hand, S. weltevreden was detected
in one sample each of paneer and ice cream. All the three

Table2. Saimonelia isolation from various
milk products

No. of  Salmonellae Antigzenic
Source samples isolated Serotype  structure
sreened  (Nos.)
Paneer 4 2 S typhimurium 4, 5 1211 2
(454) S weltevreden 3, 10:r:z6
|ce cream ! 2 S weltevreden 3, 10:r:26
_ (392) S enteritidis 9, 12g, m:
Kulfi Kl 1 S enteriidis 9 1229 m
32
Khoa Rl Nil
Burfi Y Nil
Total 18 5
(252)

No isolation could be made from 69 samples of milk
Figures in parentheses indicate % isolation.

Burfi Paneer lce cream Kulfi Total
Nil 2 2 1 5
(4.54)* (39) (322 (L87)
Nil 4 5 1 9
(9.09) (9.80) (322 (7-2)
D 2 13 9 79
(2857) (21.2) (34.29) (29.03) (29.59)
8 5 5 2 38
(19.05) (11.36) (9.80) (6.45) (14.23)
4 5 2 3 i1
(9.52) (1139) (39 (9.68) (6.37)
1 2 5 1 9
(2.38) (4.54) (9.80) (322 (337)
9 8 5 8 45
(2183 (1818) (9.80) (25.81) (16.85)
8 6 9 6 55
(19.05) (1364) (1765) (19.35) (20.60)
Y] 44 5 kil 267

serotypes of Salmonella isolated from milk products in the
present study are important from public health point of view.
Mathur8 reported S. weltevreden as cause of food poisoning
in humans is due to consumption of raw milk. The presence
of these serotypes in cheese, ice cream and kulfi is of great
public health concern as these products are consumed as such.

The occurrence of pathogenic E. coli, Pseudomonas spp.
Proteus spp. and Klebsiella spp. in milk and milk products
Is dangerous because these often cause enteric disorders.
Klebsiella spp. has been implicated in outbreaks of diarrhoea.
Some strains have been implicated in food borne diseases in
Sweden in which watery diarrhoea was the main symptom.
The isolation of this organism from many foods suggest a
role for Klebsiella in food borne illnesses.

The auLbors thank the Director, National Salmonella and
Escherichia Centre, Kasauli for help in serotyping the
Salmonella cultures.
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Five food items, pepper, onion, tomato, fermented maize and
dehulled cowpea, commonly wet-milled before further processing
in Nigeria were milled with a commercially operated disc attrition
mill for which the discs were made by local foundries. The pH,
moisture, iron and copper contents of the milled samples were
determined using atomic absorption spectrophotometer for metal
determination. The iron content of the samples milled with a disc
attrition mill was significantly higher than that of controls
(p< 0.01) which measured the actual metal content of the samples
while there was no significant uptake of copper.

[ron is well known and studied for its role in preventing
nutritional anaemia in human subjects’. However, copper
though needed at trace levels may become toxic at higher
levels. This is likely to happen if it is present in milling disc
material as an impurity as a result of using different metal
scraps in foundry work. This paper aims at investigating
whether iron and copper are being contributed to the diet of
Nigerians through milling pepper (Capsicum annum), onion,
tomato fermented maize and dehulled cowpea with such discs.

Onion, tomato and pepper were milled as purchased after
removal of the skin of onion and the stalk of pepper and
tomato. Cowpea was soaked in distilled water for 15 min in
a plastic bowl and manually dehulled. Maize was soaked in
distilled water for 96 hr. During this period, it underwent
mild fermentation as is the case during the preparation of
‘Ogi". One kg of each sample was taken to a local mill for
milling and 200g of each sample was milled with a glass
mortar and pestle in the laboratory for the determination of
iron content.

The pH of aslurry of each milled food was measured with
an EIL 7050 pH meter at 30°C (ambient temperature)
immediately after milling.

All apparatus were soaked overnight in dilute HCL and
rinsed with distilled water prior to use. This reduces the
chances of metal contamination from apparatus.

Standard methods of food analysis were used23 The
method of Reilly2 was modified for the determination of
moisture, iron and copper; moisture was determined by
drying samples to a constant weight at 70°C in a forced
convection oven. Samples were ashed at 425°C in a muffle
furnace overnight as possible volatilisation of iron may occur
ahove 450°C4.
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Table 1 Mean values of ph, moisture, iron and

COPFER CONTENTS OF FOOD SAMPLES

Sample PH Moistre Iron  Actual Copper Actual
(%)  DAM (mgl00g) DAM (mg/l0Cg)
PepperfCamrm) 53 8Ll 267 146 046 020
Onion 58 897 1% 070 019 045
Tomato C41 0 09 307 210 0% 016
Fermented maize 29 486 3% 119 02 04
Dehulled cowpea 64 327 2% 138 026 020

DAM = Milled w th disc attrition mill.

The values of iron and copper were obtained on a Perkin
Elmer 403 Atomic Absorption Spectrophotometer. The data
obtained were subjected to ANOVA test5.

The results are shown in Table 1. All the samples milled
in the disc attrition mill showed significantly higher iron
content than the samples milled in the glass mortar and pestle
(controls). There was no correlation between moisture content
and iron content. The samples with the lowest pH i.e.
fermented maize and tomato, had the highest iron uptake
although a direct relationship between pH and iron uptake
did not exist generally.

The results show that some iron is being ingested by those,
particularly in the urban areas, who wet mill their food items
with locally fabricated disc attrition mills. However, of the
five samples analysed, only ‘Ogi’ from fermented maize and
cowpea are consumed without much dilution. The others are
diluted down curing further processing like soup making.
With such dilutions, the amount of iron ingested by an
individual at a time is reduced significantly. Further work,
especially clinical assessment will reveal the quantities taken
in by individuals and the level of absorption in this form
relating to nutritional requirement for iron in the diet.

Special thanks are due to the Analytical Laboratory of the
International Institute of Tropical Agriculture, Ibadan for
assistance in the wuse of their Atomic Absorption
Spectrophotometer.
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Seven high yielding varieties of triticale, namely, ‘Badger PM-118’
‘UPT 72142, “UPT 75182’ ‘UPT 76001", ‘UPT 74304’ ‘UPT 7440°
and ‘UPT 75233’ were analyzed for biochemical composition.
PER of the highest yielding and highest protein containing variety,
‘UPT 72142’ was determined. The protein (Nx5.7), iron, calcium,
phosphorus and riboflavin contents of the triticales were higher
than those of Indian wheats. The triticales had a lower proportion
of phytic phosphorus than wheat. The PER of triticale chapati
indicated that it was superior to wheat chapati.

Triticale promises higher yields of grain than the most
productive wheat varieties. It can be grown in diverse locales
and under varying climatic conditions and irrigations. Studies
conducted at the G.B. Pant University of Agriculture and
Technology revealed that triticale could yield at least 20 per
cent more grain than commercial wheat. It had also been
reported to be acceptable to farmers of U.P. hills as they grow
local varieties of wheat having similar grain characteristics,
dark colour and shrivelled grains'.

i.e., In view of the

possibility of cultivation and utilization of triticale at high
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of AACC2 lron, calcium, phosphorus and phytic
varieties ranged from 13.55 to 15.03 per cent with a mean
of 14.41 per cent'; the highest being in variety ‘UPT 72142,
phosphorus contents of the samples were estimated by the
AOAC procedures’. Thiamine was extracted as described by
Dawson and Martin' and measured fluorometrically by the
AACC method”. Riboflavin was estimated by the procedure
of Slater and Morell5. The protein efficiency ratio (PER) of
the chapatis of one variety, viz, ‘UPT 72142’ having the
highest yield and protein content was determined by the
method of Campbell'l

It is evident from Table 1that the protein contents of triticale
A comparison with protein content of the wheat varieties?
showed it to be higher in triticale. The average iron, calcium
and phosphorus contents of the seven varieties of triticale were
9.34£3.85, 135+46 and 534.98+185.46 mg/l00g,
respectively. These were also higher in triticale varieties
studied when compared to wheat. However, the phytic
phosphorus content was lower in triticale as compared to
wheat. The average thiamine content (3.45+ 2.24 p,g/g) was
lower than in Indian wheat, while riboflavin content
(2.99+0.35 jxg/g) was higher in triticale.

A comparison of the protein efficiency ratio at 10 per cent
protein level obtained for triticale chapati diet and skim milk
diet with wheat presented in Table 2 suggests that the protein
quality of triticale is superior to that of wheat.

Table 2. protein efficiency ratios

altitude”, biochemical composition and nutritional quality of Diet (MeaPnEi S.E.)
seven triticale varieties, namely, ‘Badger PM —118, ‘UPT . o ,
72142°, ‘UPT 75182’ ‘UPT 76001’, ‘UPT 74304’, ‘UPT 7440’, Tn_tlcale_ Chapatl 54+ 009
and ‘UPT 75233’ were studied in order to ascertain their Skim milk* 285+ 0.04
nutritional advantage. Samples were ground to pass 20 mesh Wheat7 1-50
sieve and were analyzed for protein (NX5.7) by the procedure *Average of values from 10 rats,

Table 1 Biochemical composition of TRITICALE
Variety Protein Iron Ca P Phytic P Thiamine Riboflavin

('\l(>g/5)-7) (mg/100g) (mg/100g) (mg/100g) (mg/100g) ( jxglg) ( M)
0

UPT 7214 150 8.30 18 4768 19 39 320
UPT  ToI82 136 580 140 498.6 18 347 2.98
UPT 76001 147 8.56 4 6215 184 545 318
UPT 74303 148 7.90 1% 565.0 ) 4.25 2.94
UPT 7440 137 1.6 166 976.3 17 3% 2.84
UPT 75233 145 10.20 1% 5978 1% 2.60 290
Badger PM 118 147 109 1% 409.9 19 2.98 281
Mean + SD. 144+ 13 834+ 38 1H+46 53498 + 18546 18+ 18 3B +224 299+ 03
Wheat 2210 49 4 306 238 45 i

Al values expressed as average of four replicates.
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The proximate composition of the seeds of 12 varieties of soybean
viz., ‘Kalitul’ “TS-74-24-2’ ‘T-49', ‘PK-416", ‘PK-472", ‘PK-453"
‘PB-1", ‘PK-327’, ‘MACS-13', ‘TS-73-16", ‘Bragg’ and ‘Ankur’
suggests that they are good sources of protein (32.35-37.56%),
fat (18.76-206.92%), carbohydrates (25X12-31.51%), minerals
(4.50-5.46%), and energy (429-440 Kcal/200 g). On ash
fractionation, mineral content was found to be in the range of
0.48 to 061, 1.56 to 1.92, 0.024 to 0.063, 0.094 to 0.281, 0352 to
0.733 and 0.0044 to 0.0163% for sodium, potassium, calcium,
magnesium, phosphorus and iron respectively. The soybean seeds
are rich in sodium, potassium and phosphorus contents.

In recent years, great interest has been shown to cultivate
soybean for various uses, mainly on account of its dietetic
and industrial importance’. Among the grain legumes,
soybean by virtue of its high and superior protein and oil
contents offers as a potential source of protein for human
consumption23. It is widely used in the preparation of
bread, biscuits, cakes, pastries, soups, omelette, sprouts,
milk, curd, paneer and other Indian tasty dishes like pulav,
dal, idli, chevda, shev, etcl But, it has not heen cultivated
in North Eastern part of India. An attempt has been made
to cultivate different varieties of soybean at the Defence
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Research Laboratory, Tezpur. In this report, physico-chemical
characteristics of twelve varieties are presented.

Representative samples of the seeds from twelve varieties
of soybean namely, ‘Kalitul’, ‘TS-74-24-2", ‘T-49’, ‘PK-416",
‘PK-472', ‘PK-453’, ‘PB-1", ‘PK-327", ‘MACS-13’, ‘TS-73-16"
‘Bragg’ and ‘Ankur’ were obtained from Agricutlure Division
(DRL, Tezpur). The seeds were washed with distilled water
and sun-dried. Standard AOAC4 methods were followed for
the determination of moisture, protein, fat and total minerals.
Total carbohydrate contents were determined by differenceb.
Energy was calculated by adding the calories contributed by
protein, fat and carbohydratesé. Sodium and potassium were
quantitated by flame photometry whereas phosphorous was
estimated by Allan’s7 method and iron colorimetricallys8.
Calcium and magnesium were analysed according to NIN9
laboratory techniques.

Proximate analysis of soybean seeds showed that they are
good sources of protein and fat, the contents of which ranged
from 32.35 to 37.56 and from 18.76 to 20.92 per cent
respectively (Table 1). ‘PK-472’ contained highest protein of
37.56 per cent followed by 37.18, 36.57, 36.20, 35.81, 35.71,
35.45 and 35.36 per cent for 'PB-1" ‘TS-73-16, 'PK-327’,
‘MACS-13" ‘Bragg’, Ankur’ and ‘T-49” respectively. ‘PK-453’
contained the lowest protein (32.35 per cent). ‘TS-73-16" was
found rich in oil content (20.92 per cent) followed by ‘PK-416,
‘Bragg, ‘Ankur’, ‘PK-453 'TS-74-24-2' and ‘PK-327’
containing 20.51, 20.50, 20.36, 20.19, 20.17 and 20.13 per cent
respectively, while ‘PK-472’, contained the lowest of 18.76 per
cent (Table 1.) Protein and fat contents of the soybean seeds
were found in conformity with the observations of earlier
workers reported from Haryanal) Madhya Pradesh",
MaharashtraZ and Uttar Pradeshi3 while high protein and

Table 1.  Proximate analysis of soybean seed
: Moisture Crude fat Crude protein Ash Carbohydrates Ener
Variety (%) V6> o (%) ) ity
Kalitul 1160 + 0.79 1927 + 11 3364 + 2.08 450 + 0.24 30.99 + 041 432 + 300
TS-74-24--2 1119 + 106 2017 + 18 3433 + 138 536 + 038 2894 + 11 435 + 650
T-49 101 + 0.08 198 + 14 35.36 + 241 499 + 018 2879 +1.24 435 + 850
PK-416 1103 + 042 2051 + 045 3350 + 290 458 + 041 30.39 + 157 440 + 001
PK-472 1119 + 091 1876 + 201 3756 + 0.89 506 + 0.00 2145 + 2.03 429 + 621
PK-453 1083 + 047 2019 + 042 3235 1 062 511 + 0.08 3151 + 0.64 437 + 400
PB-1 1059 + 083 1934 + 0.04 3718 + 2.02 479 + 0.3 2807 + 2.9 435 + 500
PK-327 1012 + 055 2013 + 0.39 36.20 + 0.48 546 + 037 2808 + 106 438 + 15
MACS-3 1029 + 0.36 1926 + 089 8L + 265 504 +022 2948 + 162 434 + 25
TS-73-16 1232 + 082 2092 + 009 36.57 + 264 517 + 01 25.02 + 249 435 + 450
Bragg 108 + 0.38 2050 + 097 B+ 313 488 + 0.06 2802 + 361 440 + 6.50
Ankur 1079 + 0.09 20.36 + 049 35.45 + 303 544 + 013 2195 + 249 437 + 2.00

Each value is the mean of three replications with + SE.
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Table 2 Mineral, composition of soybean seeds*

, Sodium Potassium Calcium Magnesium Phosphorus Iron
Vel () (%) () () (% )
Kalitul 0.54 (0] 0.034 0.166 0.575 0.0064
TS-74-24=22 0.53 NG 0.062 0.270 0622 0.0070
T-49 048 1.56 0.043 0.255 0.634 0.0059
PK-416 0.53 169 0.036 0214 0.586 0.0163
PK-472 0.49 12 0.039 0.281 0.733 0.0061
PK-453 048 1% 0.047 0.189 0532 0.0048
PB-1 0.54 1h 0.035 0.094 0512 0.0047
PK-327 0.55 18 0.063 0.136 0621 0.0051
MACS-13 0.55 174 0.062 0134 061 0.0049
TS-73-16 06! 19 0.046 0151 0.630 0.0067
Bragg 0.54 180 0.024 0.19 0.352 0.0044
Ankur 0.55 169 0.035 0.251 0.525 0.0068

*Average of three replicates

fat contents were reported from Gujaratld These workers References

also observed variations in protein and oil contents under
different location and climatic conditions™. The highest
mineral content was found for ‘PK-327"and lowest for ‘Kalitul’
(Table 1). While carbohydrte content was found highest
(31.57 per cent) for ‘PK-453" and lowest for ‘Kalitul’ (Table 1),
while carbohydrate content was found highest (31.51 per cent)
for ‘PK-453"and lowest (25.02 per cent) for TS-73-16, ‘PK-416’
and ‘Bragg’ provided the highest energy 440 Kcal/100 g of bean
and 429 Kcal/100 g for PK-472" (Table ).

The data on mineral compostition are presented in Table 2.
Mineral analysis of soybean seeds revealed that they are good
sources of sodium, potassium, phosphorus and magnesium
ranging from 0.48 to 0.61, 1.56 to 1.92, 0.352 to 0.753 and
0.094 t0 0.281 per cent respectively. They are rich in sodium,
potassium and phosphorus. The calcium and iron were found
at low level, ranging from 0.024 to 0.063 and 0.0044 to
0.0163 per cent. However the present results are slightly higher
for sodium and iron but marginally low for potassium and
calcium in comparison to the results of Sood et al,". Low
values for sodium, potassium, calcium, magnesium,
phosphorus and iron were also reported by other workersl
These variations in the mineral composition might be due
to variations in the variety, fertilizer treatment, soil quality
and agroclimatic conditions, as all these factors are known
to influence mineral composition quite considerablyZ

Tables 1and 2 show that there are considerable differences
in the levels of all the biochemical constituents among all
varieties, it may be due to varietal and agroclimatic factors"
Not a single variety was found with the highest level for both
proteins and fat. However, ‘PK-327" ‘TS-73-16", ‘Bragg’ and
Ankur’ were found to be good sources of proteins and fat.

The authors are thankful to Mr. Rajio Singh, for providing
the soybean seed and Mr. H.B. Das, for critically reviewing
the manuscript.
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EFFECT OF STORAGE AND PRE-TREATMENTS ON  of weight in air and loss of weight in water immediately after
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A study was conducted, on potato varieties, ‘K. Jyoti’
‘K. Badshah’ and ‘K. Chandramukhi” to investigate the effect
of storage temperature and various pre-treatments of potato slices
on the chip colour quality. The varieties were stored at 5+2°C,
11+2°C and 23.5-37°C (ambient conditions). Initial analysis
showed that ‘K. Jyoti’ variety was best for chip colour. During
storage under ambient conditions ‘K. Chandramukhi’ retained
very good colour quality of fried chips upto 10 weeks while other
varieties were assessed lower in colour quality. None of these
varieties were found suitable for chips after storage at 5+2°C
and 11+2°C due to poor colour quality even after reconditioning
at 20°C for one month. Among the various pre-treatments given
to slices of stored potato, blanching in water at 80°C for 1 min
was found to be optimum and was very effective in improving
the colour of chips while the chips obtained after treating the
slices with absolute ethanol for 5 min followed by dipping in 0i2%
potassium metabisulphite solution for 5 min was best among the
chemical pre-treatments and assessed next in colour to that
obtained after blanching.

Potato is the major vegetable crop of Punjab. Potato chip
is the main snack food and many industries are going for
production of chips in India. Being a perishable crop, tubers
can be stored for short periods under ambient conditions
in tropical countries like India. Visual colour is major quality
criterion for potato chips which is also related with texture
and flavour of the product. The maintenance of desirable
colour is the most important problem' which is mainly
dependent upon the environment of storage. A number of
studies2D have been conducted on the various fa%gg
affecting the chip colour quality. It is generally confirmed
that although the storage temperature is an important factor,
and varietal characteristics are also of prime importance in
changes in the bio-chemical properties of potatoes affecting
their colour during storage, no such systematic report is
available on the chip colour quality of Indian varieties. In
the light of above, the present investigation was, therefore,
undertaken to study the effect of storage temperature and pre-
treatments of slices on the chip colour quality of potato
varieties.

Three commercially grown varieties of potato namely,
K. Jyoti’, ‘K. Badshah’and ‘K. Chandramukhi’ were selected
for study and specific gravity was determined by the ratio

13

harvest. The initial chip colour quality of the tubers was
evaluated after one week of harvesting. For chipping, six
tubers were selected (two replicates) for each analysis. The
tubers were cut into halves and sliced longitudinallyfrom stem
to bud end to get four slices (1.4 mm thick) from each tuber,
totalling 24 in number. The slices were washed for about one
minute in tap water and excess water was drained off by
wiping with tissue paper. The interval between slicing to
frying did not exceed 5 min. The slices were fried in refined
cotton seed oil (Ginni) in thermostatically controlled fryer
(ITT-deluxe-2) to a moisture content of less than two per cent.
The oil to slices ratio was 10:1 in fryer. The frying time varied
between 1 min 45 sec and 2 min 30 sec at a temperature of
170+ 10°C. The initial oil content of fried chips was measured
by Soxhlet extraction method. The colour of chips was
compared visually with the Fry Colour Standards Chart".

The storage of tubers was carried out at three different
temperatures i.e., 5£2°C (RH 60-85 per cent), 1+2°C (RH
60-85 per cent) and 23.5-37°C (RH 33-65 per cent). The
variety ‘K. Jyoti’ stored at 5+2°C for 6 months was used
to study the effect of pre-treatments on chip colour quality.
The pre-treatments including blanching in water for different
time-temperature combinations, different concentrations of
absolute alcohol and potassium metabisulphite (KMS)
solution in combination and alone, calcium chloride solution
(0.25 per cent), sodium chloride solution (5.0 per cent) and
a boiling solution containing 6.131 g sodium citrate, 1.230 g
sodium bisulphite and 0.999 g phosphoric acid per litre for
Lmin, were given to slices prior to frying. The tubers from
all the varieties were oval in shape with white flesh.

The specific gravity of tubers, yield, oil content and initial
chip colour index of the varieties are given in Table 1 The
specific gravity of the ‘K. Badshah’ was highest and while
that of ‘K. Jyoti” was lowest. The yield of chips was highest
in ‘K. Badshah’ showing its direct relation with specific
gravity while oil uptake was maximum in ‘K. Jyoti" which
may be due to its lowest specific gravity. The variety ‘K. Jyoti’
had best initial chip colour while ‘K. Chandramukhi’ had
lowest colour index.

It is evident from Table 2 that during storage under ambient
conditions, ‘K. Chandramukhi’ improved in chip colour
index showing its good stability. K. Jyoti” which had better

Table L Specific gravity, yield, oil content and
INITIAL CHIP COLOUR INDEX OF POTATO VARIETIES

Varie Lo Yiel Oil  Chip colour
Y P (0/?;)d (%) |pndex

K. Jyoi 10675 2604 5339 64

K. Badshah 10665 3105 A2 50

K. Chandramukhi 10600 2710  46.30 3
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Table 2. Effect of storage for different weeks

UNDER AMBIENT CONDITIONS ON THE CHIP COLOUR
INDEX VALUES
Variety Initial ~ 2Wk* 4Wk 6Wk 8Wk [OWk
K. Jyoti 64 68 5 5 5 5
K. Badshah 50 5 5 5 5 50
K. Chandramukhi 57 % 5% 64 58 5%

initial quality deteriorated in colour during storage, while
‘K. Badshah’ retained almost same colour score during
storage of 10 weeks. The samples stored at 11+2°C (Table 3)
were analysed at 1, 3 and 5 month intervals. There were slight
changes in colour index of all the samples upto one month
storage. The deterioration in quality was slow and continued
upto the storage period of 5 months. This revealed that all
these varieties were sensitive to this temperature and
accumulated substances (reducing sugars) responsible for
discolouration of chips as confirmed by earlier studies’
The samples stored at 5£2°C for 4 months resulted in very
poor colour quality chips as indicated by the lowering of
colour quality chips as indicated by the lowering of colour
index from 64 to 30, 50 to 30 and 37 to 25, respectively in
‘K. Jyoti’, ‘K. Badshah’ and ‘K. Chandramukhi’ The
conditioning of samples at 20°C for 1 month after storage
at 5£2°C for 4 months did not improve the colour index,
showing the poor reconditioning ability of these varieties.
The effect of various pre-treatments of potato slices on the
chip colour is given in Table 4. It was found that blanching
greatly improved the chip colour. Blanching at 80°C for
L min was found to be optimum for improving the colour of
chips because beyond this time-temperature combination,
there was no further improvement in the colour of fried chips.
Among the chemical treatments, shaking of slices in absolute
ethanol for 5 min followed by dipping in 0.2 per cent
potassium metabisulphite solution for 5 min was found to be
the best chemical treatment. Reducing the concentrations of
ethanol with same concentration of potassium metabisulphite
lowered the chip colour index. Ethanol alone was also
effective but to lesser extent. The treatment with 0.25 per
cent calcium chloride at 90°C for 3 min also improved the
colour to some extent as reported by Patton13 while all the
other treatments had negligible effect in improving the colour.

Table3 Effect of storaﬁe for different months at

11+2°C, RH 60-85 PER CENT ON THE CHIP COLOUR
INDEX VALUES
Variety Initial 1 Month 3 Months 5 Months
K. Jyoti 64 55 4 Rl
K. Badshah 50 45 4 3
K. Chandramukhi 3 3 3 2

Tabled. Effectof C?
C
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retreatments on the potato chip
LOUR (K. JYOTI)

Treatment Colour index

Control 25
Blanching 80°C, 1 min (optimum) 10
Shaking with absolute ethanol (5 min) and dipping in 65
0.2% KMS solution (5 min).

Shaking with 50% ethanol (5 min) and dipping in 60
0.2% KMS solution (5 min).

Shaking with absolute ethanol (5 min) 5
Dipping in 0.25% calcium chloride solution at 90°C 4
(3 min)

Shaking with absolute ethanol for 5 min and dipping 54

in 0.1% KMS solution (5 min)A
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Mozzarella cheese was prepared from buffalo milk standardized
to 4% fat using microbial Meito and Modilase rennets and calf
rennet as control. Modilase produced better quality cheese than
Meito rennet. Good quality Mozzarella cheese could be prepared
by microbial rennet. Body and texture of the cheese mae by using
Modilase rennet were similar to the cheese made by using calf
rennet. Fat and total solids recovery was more in the cheese made
by using calf rennet whereas yield and melting were better in
the cheese prepared by microbial rennet. Stretching was best in
the cheese made by using calf rennet.

Great attention has been paid in recent years to develop
a suitable substitute for calf rennet. A number of proteolytic
enzymes of plant, animal, bacterial and fungal origin have
been investigated'. Coagulants obtained from fungi are
mostly too proteolytic as compared to calf rennet and other
clotting enzymes2. Some workers have found practically no
difference between cheese made with microbial rennet and
those made with calf rennet3. Others12, however, noted that
cheese made with microbial enzymes often ripened differently
from those made with calf rennet and had bitter flavour as
well as body defects attributed to the type and extent of
proteolytic activity during long ripening. These limitations
would not be serious in a cheese like Mozzarella since it is
used before its rheological characteristics are altered
extensively by ripening agents.

The selection of a suitable microbial enzyme has become
all the more important because of the ban on import of calf
rennet to our country. Therefore, the relative merits of three
coagulating enzymes, viz. Calf, Meito and Modilase rennets
in the production of Mozzarella cheese were studied.

Rennets: Calf rennet powder was obtained from the
Christen Hansen’s Laboratory, Denmark. Microbial Meito
rennet powder was procured from Meito Sangyo Co., Ltd.,
Tokyo, Japan The rennet was derived from the fungus Mucor
pusillus var. Lindt. Microbial Modilase liquid rennet, derived
from Mucor miehei was obtained from Chr. Hansen’s
Laboratory, Wisconsion, USA.

Cheese manufacture: Standardized (4 per cent fat)
pasteurised buffalo milk was cooled to 34+ 1°C. Two per cent
starter culture consisting of S. thermophilus and L. hulgaricus

*Dairy Technolcgy Section, SRS of NDRI. Adugodi, Bangalore - 560030.
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in the ratio of 11 was added. Mozzarella cheese was
manufactured as per the method described by Ghosh and
Singh4 using the three enzymes. In order to coagulate 100 1
milk in about 30 min, the quantity of rennets required were
2.5 ¢, 1.0g and 150 ml in case of Calf, Meito and Modilase
respectively.

Analysis:  Fat, solids-not-fat (SNF), total solids (TS) and
titratable acidity (TA) of milk were determined as per the
Indian Standards Method5. Cheese samples were evaluated
for appearance, body and texture and flavour by a selected
panel of trained judges using an 18 point score card developed

by Duthie et al.e The sensory scores obtained were analysed
determined as per the method outlined in Laboratory

Manual7. Titratable acidity was measured by the method
recommended by AOAC8. Meltability and stretchability tests
were carried out as described by Ghosh and Singh4.

The standardised milk was ripened for about 90 min after
inoculation of starter culture prior to microbial renneting,
though a ripening time of 1 hr after inoculation of starter
culture prior to renneting was used by Demott9 and Hutkin
etal.K Since the rate of acidity development in buffalo milk
was considerably slower than in cow milk, a longer ripening
period was used in this study. Further, the higher acidity
attained due to longer ripening of milk, was found
advantageous as the quantity of microbial rennets could be
kept low. This reduces losses of milk solids during
manufacture” and increases the shelf life of the product in
addition to reducing the cost of production. As the microbial
rennets have higher proteolytic activity, the quantity required
could be lower than for calf rennet2. In addition, proteolytic
degradation of the product during storage2 would be less
when lower levels of rennets are used.

Sensory evaluation:  Calf, Meito and Modilase rennets had
significant (P < 0.01) effect on the body and texture score of
the cheese (Table 1) while for flavour and appearance, it was
not significant (P < 0.05). The difference in the body and
texture score between the cheese made by using calf and meito
rennets was significant (CD = 0.26). Similar was the case

Table 1 Sensory quality (scores) of mozzarella
Clegeores)

Enzymes Flavour BOdY & Appearance
texture

Calf 9.38 450 2.92

Meito 9.33 409 2.76

Modilase 9.35 450 2.83

CD. 0.27 0.26 0.15

Maximum scores; Flavour-10, Body & texture-5, Appearance-3.
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in the cheese made from meito and modilase rennets. No
significant (P < 0.05) differences on body and texture scores
were observed in the cheese made by using calf and modilase
rennets.

The body and texture of microbial rennet cheese was
relatively softer than that of calf rennet though the difference
between calf and modilase was stastically not significant. This
softening effect could be due to differences in proteolytic
property of microbial rennets and greater retention of
moisture. Of the two microbial rennets used, modilase was
found slightly superior to meito rennet on the basis of sensory
properties of cheese.

Physico-chemical characteristics: The moisture content
of the cheese varied significantly (P < 0.01) when different
coagulating enzymes were used for cheese making. Cheese
made using modilase had maximum moisture retention
(Table 2). The difference in moisture content among the three
samples was significant (CD=1.10). It has been reported that
the moisture content of the cheese decreased with increase
in the amount of rennet used. In the present study, yield of
the cheese made from the three rennets varied slightly. The
maximum yield was obtained by the use of modilase whereas
the minimum was in case of meito rennet. However, the
recovery of fat (88.76 per cent) and TS (53.35 per cent) was
comparatively more in the cheese made by using calf rennet
than meito or modilase. High recovery with calf rennet was
also observed by Quarne et al.13 Though the recovery was
more, the yield was maximum in cheese made by using
modilase rennet. This was due to the higher moisture retention
of the curd. The relatively greater loss of fat and TS in case
of microbial rennets may be due to the relatively softer curd
and higher proteolytic activity of the rennet. The acidity
development was almost identical in all the cases. A slightly
higher acidity in the cheese from calf rennet could be due
to the lower moisture retention and higher casein retention
in the cheese. The above observations indicate that modilase
Is better than meito in the production of Mozzarella cheese
because of the better yield, fat and TS recovery.

Table 2. Yield and physico- chemical [E)r,\ﬁ)gerties of

CHEESE PREPARED FROM CALF, MEITO AN DILASE
ENZYMES
Attributes Calf Meito Modilase
Mean + SD  Mean + SD  Mean + SD
Yield (%) 540 +05 1BR+01 1606+ 027
Fat recovery (%) 8876 + 045 8660 + 041 8774 + 072
TS recovery (%) 5335 + 012 5L/ +022 5269 + 017
Moisture (%) 596 + 036 5213+ 025 5349 + 0.8
Fat (%) 205+020 261 +02 2188+ 017
Total acidity (%) 056 +002 052+003 054+ 001
Melting (ratio) 281 +038 328 +004 339+ 037
Stretching (score) 565 4505 4805
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The microbial rennets had significantly (P < 0.01) higher
melting than calf rennet. Of the two microbial rennets,
modilase was rated high in this respect, though the different
was not statistically significant (CD=0.225).
melting characteristics, the rating is modilase > meito > calf
rennet. Higher melting in the cheese from microbial rennets
could be due to higher proteolysis and higher moisture
content.

Based on

The stretching characteristics of the cheese made by using
meito rennet were slightly inferior to the other cheeses. The
best stretching was observed in the cheese made by using calf
rennet. This may be due to better rennet action on calcium
and full conversion of di-calcium paracaseinate to
monocalcium paracaseinate4

The study shows that a good quality Mozzarella cheese can
be prepared from buffalo milk by using microbial rennet.
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Yield (18.24%) and total milk solids (53.16%) recovered were found
to be highest in paneer prepared from buffalo milk. Buffalo milk
paneer was graded as “Excellent” and scored highest (93.33) for
its overall sensory qualities. In the case of skim milk paneer,
moisture, protein and ash were found to be maximum. The values
obtained for hardness, gumminess and chewiness in case of skim
milk paneer were highest while lowest values were obtained for
cohesiveness and springiness. The highest and significant
correlation coefficient of 0.85 was between springiness and fat
whereas the lowest and non-significant correlation coefficient of
011 was between cohesiveness and fat.

The studies related to sensory quality and chemical
composition of paneer have been reported by several
workers'4, but only limited data have been published on
textural quality of paneer. Efforts were made to study the
various quality aspects of paneer related to the types of milk
used in its preparation.

Cow milk standardised to 4.5 per cent fat and 8.5 per cent
solids-not-fat and buffalo milk to 6.0 per cent fat and
9.5 per cent solids-not-fat were used. Paneer was also
prepared from skim milk obtained from standardised cow
milk, adjusted to 0.1 per cent fat. The method suggested by

Table |. Chemical composition of paneer
Source of paneer Moisture Fat
(%) (%)
Skim milk 62.14 4.00
Cow milk 55.26 24.15
Buffalo milk 53.00 28.22

#Means from 4 trials.

Table 2.

Sensory attributes
Source of paneer

Colour & Body & Flavour Overall
appearance texture score
Skim milk 12.50 29.70 42.62 84.87
Cow milk 1310 31.50 44.34 88.97
Buffalo mi k 14,30 33.00 46.03 93.33

{ Mears from 4 mais
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Rao el al.5was followed for preparation of paneer. Samples
of paneer prepared from different types of milk were
compared with respect to sensory and textural qualities.

The fat contents of milk, skim milk and cream were
determined by the Gerber’s method and total solids of milk
were determined by standard gravimetric method6. The
paneer samples were analysed for total solids and protein as
per the method described in AOACT7. The fat and ash
contents of paneer were determined as per BSI8.

Sensory evaluation and grading of paneer were done by
using modified score cards as suggested by Patil and Gupta.
The textural profile analysis of paneer was done by using
Universal Testing Machine (Instron Model 1000) as per the
method suggested by Bourne et al. 10

Comparative attributes of paneer prepared from different
types of milk are given in Table 1

Sensory evaluation: The paneer prepared from buffalo
milk secured maximum score and paneer from skim milk had
minimum score with respect to all the parameters of sensory
qualities (Table 2). The maximum sensory score awarded to
buffalo milk paneer might be due to its higher fat and low
protein contents. These results are in agreement with those
of Bhattacharya et al.1 On the basis of sensory score, the
paneer samples were graded. Excellent grade was awarded
to all the quality attributes of paneer prepared from buffalo
milk whereas cow milk paneer and skim milk paneer were
graded fyood”

Textural qualities: In comparison to paneer prepared from
cow and buffalo milk, skim milk paneer showed higher values
for hardness (3.00 kg) gumminess (0.86 kg) and chewiness
(1.36 kg) and lower values for cohesiveness (0.27), and
springiness (1.50 cm). The maximum hardness in case of skim

prepared from different sources of milk*

Protein Ash Yield Total solids
(%) (%) (%) recovered (%)
27,48 1.80 9.85 42.17
1843 1.60 14.14 46.77
16.42 1.50 18.24 53.16

Sensory score and textural condition of the paneer prepared from different sources of milk*

Textural attributes

Grading Hardness Cohesiveness Gumminess Springiness Chewiness
(kg) (ka) (cm) (kg-cm)
Good 3.00 0.27 0.86 1.50 1,36
Good 211 0.28 0.58 2.10 1.25
Excellent 193 0.29 0.52 2.05 107

17
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milk paneer may be due to low fat, high protein and ash
contents.

Correlation studies: Statistical analysis of relevant data
by using multiple regression correlation was done. Protein
and ash were found to have positive correlation with
gumminess and chewiness. Positive correlation was also
observed of cohesiveness and springiness related to fat. The
remaining correlations were found to be negative.

The correlation coefficients were significant in case of
hardness, gumminess and springiness related to protein and
fat whereas all other correlations were found to he non-
significant. Higher and significant correlation coefficient of
0.85 was obtained between fat and springiness of paneer.
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The possibility of blending soymilk with buffalo milk for obtaining
good quality paneer has been examined. Soaking soy dhal in
sodium bicarbonate was preferred by consumer panel over other
treatments. Addition of soymilk to buffalo milk up to 20% had
no adverse effect on quality of paneer and resembled that of milk
paneer in taste, colour and springiness. However, the paneer
prepared by blending soymilk showed higher protein content.

Paneer is obtained by the acid precipitation of cow milk,
buffalo milk or combination thereof at higher temperatures.
Precipitation involves the formation of large structural
aggregates of proteins, in which milk fat, other colloidal and
the soluble solids are entrained with whey.

Coagulation of soymilk, results into a white, soft gelatinous
mass. The product has bland taste, unique body and texture
resembling paneer obtained from milkL Thus, it can serve
as a substitute for milk paneer and can also be a cheaper
source of quality proteins. Vijayalakshmi and Vaidehi2
prepared an acceptable product from the coagulum obtained
by precipitation of soymilk or its combination with other milk.
Consequently, the present investigation was undertaken to see
the effect of blending soymilk with buffalo milk on qualities
of paneer.

Buffalo milk and soybean (var. ‘PK-472’) were obtained
from the Dept, of Animal Husbandry and Dairying and
Soybean Research Centre, Marathwada Agricultural
University, Parbhani respectively, for the present
investigation.

Soymilk was prepared by soaking soy dhal in 0.06 M
sodium bicarbonate solution (1:3 w/v) for 14-16 hr. Dhal was
washed with fresh water and blanched for 40-45 min in
boiling water, then ground in a mixer with hot water. One
hundred g of dhal per litre of water was used for grinding.
The resulting suspension was filtered through double layered
muslin cloth and filtrate was boiled for 10 min with continuous
stirring to prevent sticking of solids and scorching. The
soymilk of 2.6 per cent fat and 10.20 per cent total solids,
s0 obtained was blended with standardised buffalo milk of
6.0 per cent fat and 9.0 per cent SNF at the levels of 0.0, 20,
30, 40 and 50 per cent. Using this blend as a base, the paneer
was prepared as per the procedure given by Bhattacharya
et at.'. The paneer. so obtained was used to assess its
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qualities. The yield of paneer was recorded by weighing the
paneer block after pressing, but prior to dipping in chilled
water. Sensory evaluation of paneer was carried out using
9-point hedonic scale. Textural qualities of paneer were
determined by Instron Universal Testing Machine
(Model-1000) as per the method suggested by Bourned.

Fat content of milk (soya and buffalo) was determined by
ISI method5. The moisture content was determined as per
the method cited by Atherton and Newlander6. Protein and
ash contents of paneer were estimated by A.0.A.C. method7.
pH was determined by digital pH meter using the method of
Arora8.

Paneer was cut into cubes of approximately
2.54 x2.54x1.27 cm size and was presented to the judges for
sensory evaluation with respect to colour and appearance,
body and texture, flavour and taste.

Soaking treatment ofsoybean: The effect of soaking of
soybean on yield and sensory qualities of paneer is given in
Table 1. The highest yield of paneer was found in case of
T3 treatment followed by T, and Tr The increase in yield
of final product by incorporation of calcium chloride might
be due to higher precipitation of proteins and phosphates9.
The colour and appearance score was highest (7.13) in
treatment T, followed by T, and T,, whereas the score for
body and texture flavour and taste was found to be maximum
in treatment T2and minimum in treatment Tr The increase
in score of flavour and taste might be due to reduction of beany
flavour of soy milk when soaked in 0.06 M sodium
bicarbonate solution. The overall acceptability of the product
by the consumer panel was highest for T3 treatment.
Therefore, the product obtained by T, treatment was
selected for further studies.

Effect oflevels ofsoymilk: The yield of paneer decreased
with increase in levels of soymilk in the blend It decreased
from 19.04 per cent in control to 14.30 per cent in paneer
samples containing 50 per cent soymilk (Table 2). There is
decrease in the score of all the parameters of sensory qualities

Table 1. Effect of soaking treatment on yield and

SENSORY SCORE OF PANEER

Yield Colour & Body &  Flavour Taste
Soaking treat
(%) appearance texture
T 16.21 7.04 6.53 6.12 6.80
T, 144 7.13 7.72 6.60 6.96
U 1813 6.72 6.72 6.56 6.52
SE + 0.061 + 0112 + 0.053 + 0.080 +0.084
CD at 5% 0.177 0.325 0.153 0233 0245

T : Soybeans soaked in plain water T,; Soybeans soaked in sodium
bicarbonate solution of 0.06M and T : Soybeans soaked in 0.06 M sodium
bicarbonate solution + addition of 0.02% calcium chloride during

precipitation.
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Table 2. Effect of blending soymilk with buffalo
MILK ON YIELD & SENSORY SCORE OF PANEER

Score

Buffalo Soymilk  Yield Colour & Body & Flavour  Taste
milk (Aa) (%)  appearance texture
(%)
100 0 1M 84 A 260 78
0 2 1706 150 131 138
n 30 BB 6N 6.90 684 677
60 40 14.94 6.28 6.64 6.38 6.24
5 50 1430 508 6.27 557 55
SE 10079 +0.144 40068 +0.104 +0.109
CD at 5% 0229 0419 . 0198 0301 0316

such as colour, appearance, body and texture, flavour and
taste with the increase in soymilk in blend. The highest score
was obtained in case of paneer prepared from buffalo milk
alone and the lowest was in case of paneer prepared from
blend containing 50 per cent soymilk. Abou and Ella" have
also reported similar trend with 5.0 per cent soymilk which
improved the sensory qualities of Domiati cheese, but further
increase in levels of soymilk decreased the sensory qualities.
However, our product was quite acceptable to the consumer
panel up to 20 per cent of soymilk in blend.

Textural qualities:  The average values for textural qualities
of paneer by Instron Universal Testing Machine were
calculated from graphical representation for hardness,
cohesiveness, springiness and chewiness (Table 3). The
increase in levels of soymilk in blend (from 0.0 to 20 per cent)
decreased the values of hardness from 1.74 to 1.56 kg. But
decrease was found to be statistically non-significant. Thus,
it indicates that fortification of soymilk up to 20.00 per cent
did not affect the hardness of final product, as well as other
textural qualities.

Chemical qualities: Table 4 indicates that there is an
increase in moisture content of paneer with increase in per
cent of soymilk in blend. Increase in soymilk ratio increases
the moisture content also2 The fat per cent of paneer

Table 3. Effect of blending soymilk with buffalo
MILK ON TEXTURAL QUALITIES OF PANEER

Buffalo  Soymilk Hardness ~ Cohesive-  Springi- Clzﬁwinefs
milk (%) (ko) ness ness g-cm
%) (cm)

100 0 17 0.24 264 10
80 20 156 0.26 213 108
10 3 160 0.25 264 106
60 40 160 0.24 287 108
50 50 168 0.25 2.19 110
SE 10008 40019 10072 +0.070

CD at 5% NS NS NS NS
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Table 4, Effect of blending soymilk with buffalo
MILK ON PROXIMATE COMPOSITION OF PANEER
Buffalo Soymilk Moisture  Total ~ Fat  Protein  Ash  pH

milk (AJ) (%)  solids (%) (%) (%)
m (%)
100 0 4967 5033 2550 165 15 6.00
80 20 5093 407 2367 7 18 54
70 30 5300 4700 218 1746 166 587
60 40 5360 4640 2000 1937 1H 58
50 50 5460 4540 1833 1981 168 578
SE +0457 40457 +0.318 +H0.211 +0.021 +0.010
139 1324 091 061 0060 0.029
Fat TS
Soymilk 2.6% 10.20%
Buffalo milk ~ 6.0% 15%

samples decreased from 25.50 to 23.67, when blended with
20 per cent soymilk due to dilution of buffalo milk. The effect
on chemical qualities of final product was found to be
statistically significant.
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Shrikhand collected from five shops of Anand (Gujarat) showed
wide variations in total solids, fat, protein, carbohydrates, ash
and pH values. The fat varied from 2.0 to 5.0%. All the samples,
except one under organised dairy undertaking, did not conform
to the minimum limit of 8.5% as prescribed by Bureau of Indian
Standards. Wide variations were also observed for different
minerals in Shrikhand from various shops. The market samples
also showed wide variations in citrate, copper and iron levels.

Shrikhand is a fermented, self-stabilized sugar containing
delicacy having low pH. Despite regional preference, this
product, in recent years, is becoming more and more popular.
The chemical quality of Shrikhand largely depends on the
type of milk, recovery of solids in Chakka, moisture retention
and level of addition of sugar. There are no mandatory or
prescribed standards as yet formulated. The information on
major constituents of Shrikhand from market as well as
laboratory sample is reported by many workers'3. However,
information on minerals either from market or laboratory
product is not available. The data on chemical compaosition
will be useful while standardising the product for commercial
production.

The market samples of Shrikhand were collected in
manufacturer’s package/polyethylene bags from places nearly
Anand in Gujarat State. One sample was from a commercial
organised dairy. The samples were transported in an ice box
and stored at 5°C until analysed. The entire 250 g product
collected from each five shops, after thorough mixing with
stainless steel spatula was used for chemical analysis.

The moisture and total solids were determined by standard
gravimetric method with minor modification which involved
addition of 5 ml of hot distilled water to disperse the curd
particles uniformly. The fat content was determined as
modified Gerber test4 after Shrikhand was diluted with
distilled water (1:2.5 w/v) and using 80 per cent sulphuric
acid (sp.gr. 173 at 20°C).

The protein content was determined by micro-Kjeldahl
method5. Carbohydrate content was calculated by difference.
Calcium content was determined by the method of Bureau
of Indian Standardsb, ash content was estimated by the
method used for Chhana6, phosphorus by the method of
Fiske and Subba Row7, citrate by modified colorimetric
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method of White and Davies8 and chloride by the semi-
micro mercurimetric titration method of Roy and Yadav',
with  minor modification. Sodium and potassium
concentrations were determined on ash solution in a systronic
digital flame photometer (with sodium and potassium filter)
Model 121 at constant air pressure of 0.5 kglcrrf using
regulated indane gas as a source of fuel. Magnesium, copper,
iron, and zinc in ash solution were determined with the help
of Pye-unichem SP-191 Atomic Absoption Spectrophotometer.

pH of Shrikhand was determined by the method of
KosikowaskiD for soft cheeses. The data were analysed by
employing statistical design.

The average values for major constituents of market
samples of Shrikhand are shown in Table 1 The moisture
retention was less in all samples except those from an
organised dairy. However, the total solids in all cases were
above the minimum limit of 58 per cent prescribed by Bureau
of Indian Standards. It is a common practice in market trade
to prepare Shrikhand from Chakka obtained from buffalo
skim milk dahi, which retains less moisture. The range of
values observed in present study are in close agreement within
ranges in market sample of Shrikhand observed by different
workers23.

The average fat contents in market samples varied from
1.97 t05.08 per cent. There is no prescribed standard for fat
in the product. Low fat content in market samples could be
attributed to the differences in the fat content of milk used
and fat losses in whey during Shrikhand preparation.

The protein contents varied from 6.82 to 7.20 per cent. A
wide range from 3.4 to 15.7 per cent for proteins in market
samples of Shrikhand was observed by Sharma and
Zariwala3.

The carbohydrate levels of market samples ranged from
47.3 to 57.4 per cent. The use of Shrikhand milk for dahi
attains higher acidity values than whole milk dahi which
permits high levels of addition of sugar in market trade. The
ash contents ranged from 0.34 to 0.41 per cent. Sharma and
Zariwala3 also reported similar values for ash contents in
market samples of Shrikhand.

The pH values ranged from 3.97 to 4.18. The mineral
composition of market samples of Shrikhand is given in
Table 2.

Information on major minerals either in market or
laboratory made Shrikhand is not available for comparison.
Among major minerals under present investigation, the
concentration of phosphorus was found to be maximum. It
varied from 86.13 to 100.94 mg per 100 g Shrikhand. The
calcium and potassium contents ranged from 55.33 to 75.13 mg
and 48.71 to 60.69 mg per 100 g respectively. The chloride
content showed a narrow variation from 42.90 to 49.56 mg
per 100 g. The concentrations of sodium and citrate were
found to vary from 23.48 t0 32.02 and 15.69 to 32.19 per 100 g

m
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Table 1L Major milk constituents and pH of market shrikhand
Shops Moisture IN Fat Protein Carbo- Ash pH
(%) (%) (%) (%) hydrates (%)
(%)
1 32403 66.7 + 0.3 19 + 04 71+ 01 512 + 06 039 +001 406 + 0.06
(29 (107 (85.7) (0.57)
2 325 + 06 674 + 06 24 + 05 72 + 001 574 + 09 040 + 001 406 + 004
(36) (106) (85.0) (0.60)
3 352+ 07 64.7 + 07 38 +05 71+ 01 533+ 09 041 + 001 397 +0.06
(6.0) (110 (823) (0.63)
4 22+ 14 677 + 14 48 + 03 68 + 01 554 + 13 034 +000 399 - 0.06
(7.2) (100) (8L8) (050
5 402 + 05 5.7 + 05 50 + 01 6.9 + 01 473 + 05 041 + 001 418 + 003
(85) (116) (788) (0.68)
Mean 3470 + 070 653 + 07 36+ 04 70 + 01 51+ 07 039 + 000 405+ 005
(5.65) (10.84) (82.7) (0.60)
Figures in parentheses indicate values on dry matter basis.
Mean + S.E. of 8 samples.
Table 2. Mineral composition (mg per ioo G) of market shrikhand
Shops Calcium  Magnesium Phhos- Citrate  Sodium  Potassium  Chloride  Copper Iron Zinc
1 635454 127108 ODOrA6 156424 3L5+1l 570423 466+18 053014 3414043 073007
(95.3) (190) (1433) (2359) (50.6) (85.5) (69.8) (0.80) (5.10) (1.09)
2 63.06+240 145+¢14 1009+44 300+35 32.0+25 60.6+L17 46.0+12 048+0.12 1.47+0.23 0.73+0.08
(102.0) (215) (150.4) (44.6) (474) (90.01) (68.3) (071) (2.26) (LO7)
3 66.3+32 142+13 1001435 32.1+33 303+14 597+15 42.9+24 053+0.10 2.03+0.30 0.69+0.03
(1027) (2L9) (1.0 (503) @r0)  (92.24)  (66.3) (0.80) 31 (LoO)
4 55.3+3.3  1L9+11 861448 20.4+2.0 23.4+20 48.7+28 495+2.3 0.39+058 156+0.16 0.67+0.04
(78.2) (176) (127.9) (304) (347) (709) (13) (0.58) (2.29) (1.00)
5 751433 168+L1 946+32 262+17 265+17 595+29 447+26 017+003 0.27+0,02 0.64+0.07
(1256) (28.) (158.3) (439) (44.5) (99.7) (70.00) (0.28) (0.45) (1.06)
Mean 65.6+35 140+10 955+34 249+32 288+18 57.1+23 459+18 0424009 1.75+0.28 0.69+0.05
(100.6) (2L6) (141.0) (3859) (44.8) (87.8) (696) (0.63) (2.64) (1.05)

Figures in parantheses indicate values on dry matter bais
Mean + SE. of 8 samples.

respectively. Cream addition to skim milk Chakka at the time
of Shrikhand preparation showed presence of citrate in market
samples. Cream contains a minute quantity of citrate also.

Among the major minerals, the concentration of
magnesium was observed to be the lowest being in the range
of 11.95 to 16.87 per 100 g of the product.

Amaong the trace elements, iron was found to be leading
from 0.27 to 3.41 mg per 100 ¢. Zinc and copper ranged from
0.64 t0 0.73 and 0.17 to 0.53 mg per 100 g respectively. The
values for iron and copper in samples from organised dairy
were 0.24 and 0.J4 mg/100 g respectively, which are also the
values reported by Sharma and Zariwalla".
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Semi-dried fish cakes from Otolithm spp. prepared at 7 and 10%
salt levels were assessed chemically and microbiologically. The
shelf life for the two batches were 18 and 24 days respectively.
High water activity (a) and subsequent growth of fungi were
found to be the reason for decreased shelf life.

Consequent to urbanisation, the preference of the people
shifted from raw fish to ready-to-cook Fishery products.
Delvalle et al." studied the pilot plant production of quick
salted fish cakes from different fishes. Haplochromis spp\
sea bream and ribbon fish4 have heen used for the
preparation of quick salted fish cakes. In this study, an attempt
has been made to produce low salted fish cake from Otolithus
spp. to reduce desalting time and increase rehydration
capacity, so that it nearly resembles fresh fish.

Fish mince from the fish was prepared after scaling,
beheading and gutting using a Baader 694 deboning machine.
The dressed fish was thoroughly washed as the process
involved no further washing. The mince was made into two
batches, one with 7 and the other with 10 per cent salt and
0.01 per cent sodium propionate was added as a preservative.
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After thoroughly mixing in a Habort mixer for 10 min, the
mince was placed in a tray, pressed and dried for an initial
period of one hour. The set blocks were cut into pieces
(2x2 'hx3 cm), dried in the sun light for 12-14 hr and packed
in polythene bags (200 gauge) and stored at room temperature
(27-29°C and RH > 75 per cent).

Samples were analysed for chemical compaosition, micro-
biological and sensory characteristics during storage.
Moisture, fat, ash, total nitrogen and salt (as NaCl) were
determined in triplicate by the methods of A.0.A.C5. The
water activity calculations were made by the method of
Doe’. The total bacterial count (TBC) was carried out by
the standard plate count method. The method described by
Ramachandran and Solanki was followed for rehydration
and desalting studies. The storage studies were discontinued
when the samples were found to be unacceptable by visual
examination.

Fish mince with a moisture content of 80.19 and protein
content (NX6.25) of 17.99 per cent was used for the
greparation of cakes salted to 7 and 10 per cent levels and

rying.

The moisture content decreased to 47.35 and 43.56 per cent
with consequent increase in protein content to 65.3 and
59.14 per cent respectively. The final salt contents in dried
cakes Were 24.37 and 29.94 per cent respectively for 7 and
10 per cent levels of salting.

The storage characteristics of the fish cakes are given in
Table 1 The awof 7 per cent salted samples increased
during storage, thereby creating a conducive atmosphere for
bacterial multiplication which is reflected by the TBC values.

Table L Storage characteristics of low salted fish cakes

Storage Total
period Salt A% bacterial
(days) (%) count*
0 7 0.76 5.54 X10)
(L37X104
0 D 0.79 39x102
(153x10:)
B 7 08L Crowded
24 D 0.17 281x10°
3 7 0.82 -
% () 077 Crowded

Figures in parentheses indicate TBC values before salting
# Mean of two experiments

Colour/ Odour Texture
appearance (raw)
Good Characteristic Soft rubbery
(Meaty)
Good Characteristic Soft rubbery
(Meaty)
Fungal colonies Slight loss of Soft rubbery
seen characteristics
Salty ppt. fungal Characteristic Slight hard

colonies seen
Fungal colonies

Salt ppt, fungal
colonies seen

Present address: Central Institute of Fisheries Technology, Cochin-682029, India.
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The samples became crowded with bacterial colonies in
18 days. In the case of 10 per cent salted cakes, crowding with
bacterial colonies was noticed at the end of 35 days. Fungal
colonies were noticed on 18 and 24 days respectively in the
two batches.

In spite of the shorter shelf life of 7 per cent salted cakes,
they were preferred to those with 10 per cent salt (Table )
due to their better appearance and texture. Desalting studies
with the 7 per cent salted cakes showed that within 3 hours,
salt content was reduced to 5 to 6 per cent and a maximum
rehydration capacity of 57 per cent was achieved during the
same period. The products retained their shape even after
cooking.

The authors are grateful to Shri. M.R. Nair, Director (Retd)
for granting permission to publish this paper. The assistance
rendered by the technical staff during the study is gratefully
acknowledged.
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Cereal flour mixtures with the addition of wheat germ were fed
to weanling albino rats at 10% protein level. Diets with 1:1 ratio
of flour to wheat germ promoted maximum weight gain and
P.E.R. No significant difference was observed in the total serum
protein level of animals in experimental groups as compared to
the casein fed group. The serum albumin level as well as the liver
protein reflected a significant increase. It is concluded that wheat
germ can be used as an effective supplement for improving the
nutritive value of cereal flour mixtures.

Commercial milling of wheat into flour aims at maximum
extraction of the endosperm with the minimum possible
contamination by bran and germ, and the latter are generally
used in animal feed formulations. There is a special interest
in wheat germ from the nutritional stand point, because it
is a rich source of certain vitamins, especially vitamin E.

Early investigations have reportedl7 that quantitatively
cereals are poor sources of proteins and have poor protein
efficiency ratio (PER). Interestingly enough, wheat germ
proteins have been classed with superior animal proteins.

Among vegetable proteins6, wheat germs have probably
the best essential amino acid make-up, which compares well
with that of egg protein. It is a rich source of lysine, B-group
vitamins and tocopherols, which enhance the value of the
germ as a food supplement. In view of this, it was thought
worthwhile to assess the protein quality by conducting an
animal experimentation. The present experiment was
conducted on 21-day old female weanling rats (Wistar strain).
The animals were divided into 7 groups of 8 rats in each group
on the basis of their body weight by the process of restricted
randomization, such that there was equal distribution of
weight in all the groups. The animals were housed group-
wise in cages and marked differently for identification as
shown below:

C  — 10 per cent protein from casein.
W - 10 per cent protein from wheat flour
WG, - 5 per cent protein from wheat flour +

5 per cent protein from wheat germ.

WG2 - 7 per cent protein from wheat flour +
3 per cent protein from wheat germ.
RF - 10 per cent protein from refined flour.
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RF, —5 per cent protein from refined flour +
5 per cent protein from wheat germ.

RF2 — 7 per cent protein from refined flour +
3 per cent protein from wheat germ.

The level of protein was fixed at 10 per cent in all the diets.
Starch was added to make the diets isocaloric. The
composition of the diets is shown in Table 1 The experiment
was continued for a period of 28 days and the animals in all
the groups were weighed every week. At the end of the
experimental period, all the animals were sacrificed by
decapitation. Blood was collected and centrifuged for analysis.
Liver was removed, cleaned, blotted, weighed and preserved
for further analysis. Estimation of total serum proteins and
liver proteins was done by Biuret method. The results were
subjected to statistical analysis using ‘f test of significance.

The protein content of wheat germ, wheat flour and refined
flour was 19.55, 10.79 and 8.47 per cent respectively. The
moisture, fat and ash contents of the germ were 10.0, 6.98
and 4.28 per cent respectively. The germ has been reported
to be rich in fat, protein, ion and B-vitamins7.

The average food consumed, gain in weight of animals and
the protein efficiency ratio of the control and experimental
diets fed to albino rats are shown in Table 2. It is observed
from Table 2 that the average gain in weight of animals
recorded at the end of the experimental period varied widely.
Animals in group RF, recorded highest average gain in
weight (62.25 ¢) followed by animals in group WG,
(58.00 g). Drastic reduction (18.37 g) in average gain in weight
in animals fed exclusively on protein from refined wheat flour
(RF) was observed. Statistical analysis revealed that the
average gain in weight recorded by animals in groups WG,
RF and RF2 were significantly higher than the control
group (C).

Table 1. Composition of control and experimental

diets
Ingredients Gp.l Gp. Il Gp. Il Gp. IV GpV Gp Vi Gp Vil
Casein (g) 1000 - -
Wheat flour () 9270 46.30 64.90 -
Wheat germ* (g) - - 557 150 - 557 15X
Refined flour () - - - 11800 5450 7450
Qil (g 100 1000 ]D(D 100 1000 100 1000
Vitamin and 199
mineral mix (g) 005 005 005 005 005 005 005
Starch (g) 108% 2630 4708 3975 095 388 215

# Procured from Wallace Fiour Mills, Bombay;

Vitamin and mineral mix as in Manual of Laboratorg Techniques,
Re?huramalu N, Madhavan Nair, and Kalyanasundaram 5, (Eds), Nationa
Insfitute of Nutrition, Hyderabad, 1963
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Table 2. Average food consumption, gain in weight
AND PER OF CONTROL AND EXPERIMENTAL DIETS FED TO
ALBINO RATS

Group ~ Food consumed Initial wt. Final wt. Gain inwt. PER
Vo) @ @ @

C 9.385 63 BB NB 149
w 10840 4663 8813 4120 13
WG, 10.760 263 018 5899 1%
342 254
WG, 10.920 4400 9388 4987 162
e 070~
RF 11380 400 5937 1837 0.8
40 5.06*
RF, 11320 302 0150 6225 1%
401 2.66¢
rf2 11320 415 B3I 5225 16
2.0 (086~

* 1" values si%nifican_t at 0.05% level.
** £ values not significant at 0.05% level.

The protein efficiency ratios of the control and experimental
diets ranged between 0.58 and 1.98. Animals in groups RF,
and WG, which had recorded higher gain in weight also
showed higher PER values (1.98 and 1.96). A low PER
value (0.58) was observed in group RF, fed exclusively on
10 per cent protein from refined wheat flour. Statistical analysis
revealed that the PER values of experimental diets fed to animals
in groups RF, and WG, were significantly higher than those
fed on control diet (Group C). Significantly low PER values
were observed in diets fed to groups W and RF as compared
to the control diet. All the animals fed on 5 and 3 per cent
wheat germ supplemented diet showed more average gain in
weight than the control diet group fed on casein. The lowest
weight gain was in group RF on 10 per cent protein diet from
refined flour.

The average serum and liver proteins of animals are shown
in Table 3. No statistical significance in total serum proteins
was observed in the control and experimental groups of
animals. Earlier studies8 have pointed out that the plasma
proteins are well maintained both in concentration and in total
circulating quantity, in simple undernutrition, atleast for a
period of many months.

The average liver weights of animals in group W and RF
were significantly lower when compared to those of the
control group. The average liver protein levels of animals in
groups WG and RF, were found to be higher (19.90 and
1950 g per cent) than those observed in the animals in
group C (17.83 per cent). Statistically this difference was,
however, found to be insignificant. Animals in groups W,
WG2, RF and RF2 showed significantly the lower liver
protein levels as compared to those of normal group (C).
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Table 3. Average total serum protein, liver weight

AND LIVER PROTEIN OF CONTROL AND EXPERIMENTA

ANIMALS

Total serum . ~ Liver  Liver

Group  protein  Albumin_ Globulin ~ wt protein
(mg/ioOml) (mg/100mi) (mg/00ml) () (mg/L0ml)

C 4740 273 201 407 1783

w 4.230 2,65 159 308 1640
1204 1063 1240%*

WG, 51% 302 21 406
133 2810+ 0da*

wg2 465 28 VK] 3% 1831
0318 1383 065+

RF 3940 2.36 16 243 1556
2.040* 1610% 1670+

RF, 4.246 2.99 13 3n 1950
0.448* 2490 1770

RF, 4.440 275 162 358 1730
0944 0400+ 1220%

* 4" value significant at 0.05 % level.
** 4 value not significant at 0.05 % level 8

It was thus observed in the present experiment that albino
rats fed on protein from wheat germ and wheat flour/refined
flour in the ratio of 1:1 promoted maximum growth. Though
no significant difference was observed in the total serum
protein levels of animals in the control and experimental
groups, the serum albumin level as well as the liver protein
reflected a significant increase.
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Five cooking procedures were tried with ‘Dushehari’ variety.
Pressure cooking whole fruits under 15p.s.i. steam pressure for
20 min, removing peels and stones manually, and passing through
a blender gave highest pulp yield (67.8%) without adversely
affecting TSS and acidity of pulp, or sensory qualities of the
beverage. Pulp yields for ‘Deshi’, ‘Safeda’ and ‘Chousa’ varieties
were 34), 648 and 684%, respectively. ‘Dushehari’ beverage was
rated best, followed by ‘Deshi’, ‘Safeda and ‘Chousa’ beverages
in that order.

More than 75 per cent of mango fruits set in a tree are
knocked-off starting from the flowering stagef2. About 20
per cent of these drops occur after 5 weeks of fruit set3. By
this time, they gain considerable size and develop good edible
qualities. But due to injuries caused, they are generally
converted into amchurA and do not find full utilization.
Saltish unripe mango drinks are very popular in India during
summer. Kaushik5 developed a beverage base from unripe
‘Dushehari’ mangoes which could be diluted before use. But
pulping procedure and variety may influence the quality of
the beverage. Therefore, effect of these two parameters on
acceptability of the beverage was determined.

Unripe fruits of ‘Deshi’, ‘Dushehari’, ‘Safeda’ and ‘Chousa’
varieties, dropped by wind with slight physical injuries but
otherwise sound, were procured from the Horticultural
Research Centre of this University. They were washed well
in warm water of about 50°C, cooked and pulped. Cooking
procedure was standardized using ‘Dushehari’ mangoes only
because of their early availability. Cooking procedures tried
were (A) whole mangoes boiled for 25 min in twice their
amount of water, peeled and destoned, (B) mangoes peeled,
sliced, destoned and slices boiled for 15 min in 15 times
water, (C) whole mangoes autoclaved for 20 min at 15p.s.i.,
peeled and destoned, (D) slices obtained as in procedure (B)
were cooked in an autoclave for 15 min at 15 p.s.i., and (E)
whole mangoes oven-baked at 215°C for 25 min, peeled and
destoned. Ratio of mango or its slices to boiling water and/or
cooking times were standardized by trial and error to ensure
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softening of the pulp without scorching. Pulp was blended
inablender. Cooking procedures were compared on the basis
of pulp yield, T.S.S. and acidity of pulp6, and sensory
characteristics7 of their beverages. Since, recipe was not
standardized at this stage, beverage was prepared using
20.0 per cent pulp, 1.0 per cent NaCl, 0.1 per cent citric acid
and 5.0 per cent sugar. Pulp obtained by the above methods
had a tendency to settle down due to inadequate size reduction
in blender. Therefore, three methods of pulping pressure-
cooked whole mangoes were tried - (i) manual separation
of pulp and blending in a blender, (ii) passing whole fruits
through a pulper, and (iii) passing the pulp from the pulper
through a colloid mill. Pulp (1 part) was mixed well with water
(5 parts), 25 ml of this suspension was centrifuged for 10 min
at 3500 r.p.m. and the volume of supernatant was measured.
Larger supernatant volume was taken as an index of larger
pulp particles. All the four varieties were pulped separately
by procedure ‘C” and heverages were prepared using 16.7 per
cent pulp, 1.5 per cent NaCl, 0.2 per cent citric acid, 5.0 per
cent sugar and 10 per cent of a commercial spice-mix.
Sensory evaluation was done on a 5-point scale with score
of 3.0 indicating neither liked nor disliked?7. Beverages were
evaluated for their colour, consistency, aroma and taste
separately, and these scores were averaged to determine their
overall acceptability. Sensory data were statistically analyzed
by applying analysis of variance to determine the significance
of difference at 5 per cent level. Pulp yield ranged from 53.0
to 67.8 per cent depending upon the cooking procedure
(Table 1). Uncooked mangoes yielded minimum pulp because
of greater losses during peeling and destoning. Pressure-
cooking whole mangoes gave highest yield as it softened the
pulp and facilitated peeling, destoning and pulping. TSS of
pulp remained unchanged (10 per cent), but acidity decreased
slightly. During baking, some liquid oozed out from panicle
and some pulp was lost alongwith the charred peel. It reduced
the pulp yield to 61.8 per cent, but increased the TSS to 11.0
per cent due to loss of moisture during baking. TSS (7-8 per
cent) and acidity (1.47-1.66 per cent) of pulp from water boiled
fruits/slices were lowest due to leaching of the soluble
constituents (Table 1). Leaching losses were more during
boiling of slices due to their greater surface to volume ratio.
For evaluating the effect of pulping procedure on sensory
qualities, beverages containing more pulp but without spice-
mix were prepared. There was no significant difference in
taste of these beverages (Table 2) but their colour, consistency
and aroma differed significantly (P< 0.05). Beverage from
boiled slices scored lowest for all the quality attributes and
since its score was helow 3.00, the product was unacceptable.
The difference between sensory scores of various attributes
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Table 1. Effect of cooking procedures and mango variety on the yield, tss and acidity of pulp

_ _ Cooking
Variety Cookmg duration
method (min)
Dashehri Pressure 20
Pressure B
Boiling 25
Boiling b
Baking 25
(215°C)
Uncooked
Deshi" Pressure 20
Safeda” Pressure 20
Chousa" Pressure 20

f Pressure cooking was done at 15 p.s.i. in all cases.

. Acidity
Part Yield TSS (as % anhy.
Used (%) (%) citric aci
Whole 678 100 17
Peeled slices 67.0 100 178
Whole 615 8.0 147
Peeled slices 66.6 70 166
- 618 110 17
. 530 100 190
Whole 30 114 1n
Whole 64.4 100 128
Whole 68.4 110 112

“TSS (%) and acidity (% anhyd. citric acid) of Deshi, Safeda and Chousa varieties were 122 and 188, 10and 128 and 110, and 1.20, respectively.

and overall acceptability for beverages from pressure-cooked
whole mangoes and baked mangoes were non-significant, but
the former scored higher. The former method yielded
maximum pulp (Table 1). Control of cooking conditions is
easier than baking and it is very well adaptable to large scale
processing. Therefore, only this procedure was used
subsequently for pulping. However, this is contrary to the
observations of Hoang et al.8 who found baking yielded
more pulp and better squash and nectar.

Supernatant obtained from 25 ml of blender-pulp, pulper-
pulp and pulper+colloid mill-pulp were 21 ml, 18 ml and
18 ml, respectively. Small differences between the supernatant
volumes indicated that all the three methods are equally

Table 2. Effect of cooking procedures

Pulping procedure/variety Colour
Cooking procedure for Dashehari mangoes

Whole fruits water boiled 2.80
Slices water boiled 2.50
Whole fruits pressurecooked 340
Whole fruits baked 310
F (cal), at5% level" 3.06*
CD. 0.86
Variety

Deshi 3.70
Dashehari 3.90
Safeda 2.90
Chousa 320
F (cal), at 5%" 3.10%
CD. 104

Table value of F at 5% level 29" and 3.01h

suited. Blenders are easily available and would be suitable
for home/small scale production while pulper will be suited
for large scale production. In this study, blender was used
for pulping pressure-cooked mangoes.

Beverages were prepared from 4 commercial mango
varieties of North India- ‘Deshi’, ‘Dashehari’, ‘Safeda’ and
‘Chousa’. Pulp yield was lowest (35.0 per cent) for ‘Deshi’
mangoes due to their thick peel and large stones (Table 1).
Pressure cooking reduced its TSS and acidity slightly. Yield
of pulp from other varieties ranged hetween 64.4 and 68.4 per
cent which is in the range of 45-75 per cent reported by Roy
and Singhl Sensory qualities of beverages from these four
varieties were compared (Table 2). ‘Dashehari’ beverage got

and variety on sensory score of beverage

Consistency Taste Aroma Overall
210 300 330 300
2.50 300 240 210
310 380 340 310
2.90 330 310 30
471 140 2,90 390
0.96 100 0.84
330 330 350 340
330 4.00 4.20 4.00
330 2.90 310 320
300 300 2.90 2.90
0.28 4.20* 4.20* 1409*

0.94 110 04
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When 10% mango ginger or a comparable level of 10 mg %
curcumin was fed with a normal diet or with a sucrose based
hypertriglyceridemic diet to adult female albino rats, significant
decreases were observed in liver and serum triglycerides. Both
mango ginger and curcumin caused significant decreases in liver
total lipids and free fatty acids in rats on the normal diet and
in liver weight and serum total lipids in rats on the hypertrigly-
ceridemic diet. The curcumin-free lipid fraction from mango
ginger when fed at 0.3% level (comparable to 10% mango ginger)
with either diet similarly decreased the liver triglycerides on both
diets but the liver weight, serum total lipids and triglycerides were
decreased only in rats on the hypertriglyceridemic diet. Mango
ginger, curcumin or the curcumin-free lipid fraction did not affect
fat absorption.

Mango ginger (Curcuma amada) is an exotic flavourant
spice possessing excellent medicinal properties and is used
as a carminative and stomachic. Because of its typical ‘raw
mango-like’ flavour, it is popularly known as mango ginger
and is commonly used as a basic ingredient in pickles and
salads'. Besides, it is also used in making preserves, candy
and sauce2. The pale yellow colour of mango ginger is due
to curcumin (diferuloyl methane) and the content ranges
between 0.1 and 0.25 per cent. Curcumin has been shown
to possess hypo-cholesterolemic activity3and stimulate bile
secretion and composition in ratsd. Sucrose-induced
hypertriglyceridemia in rats has also been shown to be
countered by curcuminb. So far, there are no reports on the
nutritional influence of mango ginger. In view of the wide
use of mango ginger, studies were conducted to evaluate
whether the spice has any heneficial effect on lipid status in
either normal or experimentally induced hypertriglyceridemic
rats and if so, whether any other component besides curcumin
would be responsible for such effects.

Freshly harvested mango ginger purchased locally was
thoroughly washed with water free of mud and mechanically
sliced. It was then dried in a cross-flow drier (60+2°C,
8 hr) and powdered to pass through 30-40 mesh sieve.
Two kg mango ginger powder was obtained from sixteen kg
of the fresh rhizome. The ‘lipid extract’ was prepared from
mango ginger powder by Soxhlet extraction with petroleum
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ether (40-60°C) for 24 hr and the lipids recovered by
evaporating-off the solvent in vacuuo. This lipid fraction was
three per cent of the dry mango ginger. The spent residue
left over after the extraction of lipids was vacuum oven-dried
(40£2°C, 8 hr) and then tested. The curcumin contents in
the mango ginger powder and the dry lipid-free residue were
determined6 and found to be 0.1 and 0.11 per cent of dry
weight respectively.

Groups of six adult female albino rats each weighing
150-160 g were used for experiments. Mango ginger (10 per
cent) and lipid fraction (0.3 per cent) were tested by addition
to both normal and the high sucrose hypertriglyceridemic
semi-synthetic diets5. Additional groups fed the respective
diets supplemented with 10 mg per cent of curcumin were
also included for purposes of comparison. Diet and water
were provided ad libitum. The duration of feeding was
4 weeks in the case of normal and 10 days in the case of
hypertriglyceridemic diets. The experimental animals were
then sacrificed and blood and liver collected for analyses7.
The effect of mango ginger, its lipid fraction or curcumin on
fat absorption from the intestine in rats maintained on the
different diets was evaluated by instilling peanut oil into
ligated-loops of small intestine. Two hours after instilling,
the left over oil was recovered and measured as describeds.
Analytical data of the various lipid parameters were evaluated
for statistical significance by using Student’s f test9.

As could be seen from data presented in Table 1, significant
decreases in liver total lipids (TL), triglycerides (TG), free
fatty acids (FFA) and serum TG were observed in rats fed
the normal diet to which mango ginger or curcumin had been
supplemented. The mango ginger fed group of animals
showed significant increases in serum FFA unlike those fed
curcumin. The hypertriglyceridemic (HTG) diet led to
increases in liver and serum TL and TG and decrease in liver
FFA in conformity with our earlier studies5. When mango
ginger or curcumin was added to HTG diet, the increases in
liver and serum TG and serum TL were very much less. In
contrast, mango ginger led to an increase in liver FFA. The
decreases in liver TL, TG and FFA and serum TG brought
about by incorporating the lipid-free residue of mango ginger
into the normal diet were very much similar to the effects
of a comparable dose of curcumin. Further, serum FFA
changes were also similar to those caused by curcumin. Since
the lipid-free residue contains all the curcumin present in
mango ginger it was inferred that the lipid-free residue did
not probably have any component other than curcumin which
would inf.uence lipid changes. On incorporation into the
normal or HTG diet, the lipid fraction isolated from mange
ginger caused decreases in liver TG and serum TL and TG.
However, only the changes in serum were significant in
animals fed the HTG diet. As in the group fed mango ginger,
the liver FFA was also elevated by lipid fraction feeding on
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Table 1. Effect of feeding mango ginger and its fractions on liver and blood lipids in normal and

HYPERTRIGLYCERIDEMIC (HTG) DIETS

Darameters . Additions to normal diet* Additions to HTG diet**
Nil 10% 1D mgo 0.3% 10% Nil 1% 10 mgoe 0.3%
Mango Curcu- Lipid LF-R Mango Curcu- Lipid
ginger min fraction ginger min fraction
Liver wt (g/200 g BW):
Liver (mg/g) 2944016  3.03+0.07 296 + 007 2714005 2.9540.07 3.17+0.09 2.73*+0.08 2.80 + 008 271* + 007
Total lipids 8.52+0.35 6.63*+0.27 741* + 0.30 800 + 0.67 6.34*+0.27 9.23+0.23 941+061 845+0.38  8.85+0.13
Triglycerides 250+0.05 207%+0.04 218*+0.05 197*4003 195%+0.03 364+0.05 3.33*+0.02 3.18*0.07 3.31*+0.06
Free fatty acids 0424003 0.24%40.04 022*+0.04 0404001 0.32%+0.02 0.24+0.02 0.31*+0.02  0.30+0.03 0.34*+0.03
Serum (mg/dl):
Total lipids A10+109 232.0+45 2070+44 1874481  1900+133 324.0+6.0 265.0%+ 100 292.0*+5.6 260.8*+7.6
Triglycerides 71542 59.0*13 581%409  66.8+50 48.6%+14 136527 1137%29 107.3*+23 109.2*+24
Free fatty acids 200450  BT+LT 217+24 32416 175+16  212+431 250436 286459  164+33

*Diet fed for 4 wk. **Diet fed for 10 days. Values are Mean + SEM of 6 rats per group.
- Significant (p $ 0.05) against nil addition on respective diets. LFR = Lipid-free residue.

Liver is the main organ that regulates the provision of lipids

70t into blood. FFA in blood arises through the lipolysis of stored

glycerides. Absorption of dietary lipids from the intestine

would be another regulatory factor which influences blood

lipids. In situ fat absorption study showed that fat absorption

was not adversely affected in rats which had been fed mango

ginger, its lipid fraction or curcumin (Fig. 1). The mean per

1 cent absorption was around 50 in 2 hr when a fat load of
3 g/kg body weight was instilled into the intestine.

The metabolic basis for changes brought about by mango
4 OF ginger such as increase of FFA in serum with the normal diet,
and that of liver with HTG diet and the underlying influences
) on lipolysis and lipid biogenesis remains to be elucidated.
30¢ However, since the isolated lipid fraction of mango ginger
also showed similar responses on these diets, it underscores
the potential activity due to this fraction. Apart from what
constituents of lipid fraction are responsible for such effects,
it is concluded from the present studies that the beneficial
effects on lipid metabolism by mango ginger is probably due
1 OT both to the curcumin and the non-curcumin lipid components.

60

—t
Bt

Percent fat absorption

N
=
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causes hyperplasia of liver. It is noteworthy that addition of 5 Srinivasan M R and Satyanarayana M N, Influence of capsaicin,
mango ginger or its lipid fraction to the HTG diet significantly curcumin, eugenol and ferulic acid on sucrose induced
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6. Satyanarayana M N, Chandrasekhara N and Subba Rao D, A method 9. Snedecor GW and Cochran W G, Statistical Methods, The lowa State

for the ‘estimation of curcumin, Res Ind 1969, 14, 82 Univ, Press, lowa. USA, 1976, 6th Edn, 100 _

7. Srinivasan M R and Satyanarayana M N, Influence of red pepEer and 10 Vrana A Fanry P Kazdova L Slabochova Z and Polidne R Metabolic
spice mlﬁgjgg fgidlg% fn liver, serum and carcass lipids of rats, Nutr effects of a high sucrose or fructose intake, BarodaJ Nutr, 1978, 5, 67.
Rep Int 1986, 34, 304.

8. Sambaiah K, Srinivasan M R, Satyanarayana M N and Chandrasekhara
N, Influence of capsaicin on the ahsorption of amino acids and fat
in rats, J Fd Sci Technol, 1984, 21, 1%5.
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VIII CARBOHYDRATE CONFERENCE

The Eighth Carbohydrate Conference will be held during 18-20 November 1992 at Regional Research Laboratory,
Trivandrum. Topics include (1) Carbohydrate chemistry and structure, (2) Synthesis of carbohydrates, (3) Fermen-
tation/Bio-transformation of carbohydrates, and (4) Polysaccharides.

Further information may be obtained from Dr. Ashok Pandey, Convener or Dr. K.C. Raja, Organizing Secretary,
VIII Carbohydrate Conference, Regional Research Laboratory, Trivandrum-695 019, Kerala, India.
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Selected Mycotoxins: Ochratoxins, Trichothecenes,
Ergot: Published under the joint sponsorship of the
United Nations Environment Programme, the International
Labour Organisation and the World Health Organisation
(WHO), W.H.O., Geneva, 1990; pp: 263; Price: Sw.fr. 29
and Sw.fr. 20.30, in developing countries.

The book is one of the Environmental Health Criteria series
(105) published under ajoint venture called ‘The International
Programme on Chemical Safety' (IPCS) of the above
International Organizations. The main objective of the IPCS
Is to carry out and disseminate evaluations of the effects of
chemicals on human health and the quality of the
environment. The IPCS has supporting activities such as
development of methods that could produce internationally
comparable results and development of manpower in the field
of toxicology. The other activities include the development
of know-how for coping with the chemical accidents, co-
ordination of the laboratory testing and epidemiological
studies, and promotion of research on the mechanisms of the
biological action of chemicals.

The book is a kind of monograph which contains
information of the currently available literature on three
groups of mycotoxins, namely Ochratoxins, Trichothecenes
and Ergot alkaloids, along with summary and
recommendations for future research. Each group of
mycotoxins is dealt very systematically under various sections
such as properties and analytical methods, sources and
occurrence, metabolism, effects on animals, effects on man
and evaluation of human health risks.

It serves as a good reference book for finding out standard
AOAC methodology for the estimation of the above
mycotoxins in both foodstuffs and biological samples. It
provides important information on the correlation between
the feed level of toxins and the residue level in different animal
tissues, blood, egg and milk, as well as on binding of toxins
with various macromolecules. Metabolic transformation of
toxins and their excretion, toxic effects such as teratogenicity,
mutagenicity and carcinogenicity, biological effects and mode
of action have been reviewed in some detail. The aspects of
prevention and therapy of toxicosis have also been indicated
and well presented in the book.

The hook has a vast bibliography containing about 700

references which will be useful to those researchers workingI
on mycotoxicology, food microbiology and environmenta

health. The public health analysts, food analysts involved in
mycotoxins regulation and other analytical chemists would
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valuable addition to the already existing food science and
technology literature.

S.C BASAPPA
CFTRI, MYSORE

Evaluation of Certain Food Additives and Contaminants:
37th report of the Joint FAO/WHO Expert Commitee on
Food Additives, Technical Report Series 806, Geneva 1991,
pp: 49, Price: Sw.fr. 8.

The report deals broadly on three aspects namely:
1) General considerations 2) Comments on specific food
additives and contaminants and 3) Revision of certain
specifications followed by future work and recommendations.
The report is also supplemented with five annexures about
1) Reports and documents resulting from previous meetings
of the Joint FAO/WHO Expert Committee of Food Additives
2) Acceptability of daily intakes, other toxicological
information and information on specifications 3) Further
toxicological studies and other information required or desired
4) Matters of interest arising from meetings of the Codex
Alimentarius commission and the codex committee on Food
Additives and Contaminants and 5) Matters of interest arising
from the 43rd World Health Assembly.

Based on the available toxicological data, the ADI limits
of some of the antioxidants, flavouring agents, food colours,
sweetening agents and miscellaneous food additives have
been recommended for revision. They are: Butylated hydroxy
toluene (BHT) 0-125 mg., tert-Butyl hydroquinone (TBHQ)
0-0.2 mg., (+)- Carvone0-1 mg., Erythrosine0-0.1 mg.,
Trichlorogalactosucrose 0—15 mg., and Dioctyl sodium
sulfosuccinate 0-0.25 mg.

The committee has done a commendable job of going
through in detail about all specific food additives and their
recommendations are presented in this 37th report.

The report provides a flood of information on the
specifications for those who are engaged in the field of
specification formulations, quality control and food additives.

K. VIDYASAGAR
DFRL, MYSORE.

Purification and Analysis of Recombinant Proteins: Edited
by R. Seetharam and S.K. Sharma, Published by Marcel
Dekker Inc. U.S.A. 1991; Price: US $ 99.75 (US $
Canada), $ 114.50 (All other Countries).

On glancing through the book, it appears at the first

find the book most useful in their work. And it will be a instance that it is a commercial production. The word
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‘commercial’ is not used in the sense that it will accrue any
commercial benefit. The addresses of most of the authors are
from commercial houses. That is however, no wonder.
Recombinant DNA techniques are being equally exploited
by the basic scientists as well as the industrial organisations.
The objects of the two groups are quite different although
a good deal of liasion is visible today (and even it was earlier)
between the two in the present day scenario of science. This
does not undermine the basic reason for publication of a book.
There is however, an inherent difficulty in such publication
and the present editors have faced the same problem as
mentioned below.

Purification and analysis of proteins are the primary
concern of those involved in biochemistry since the birth of
biochemistry. If DNA is the backbone of molecular biology,
protein is that of biochemistry. Their discovery, isolation,
purification, analysis, etc. were of major concern during past
few decades. Recombinant proteins may be basically looked
upon as the same proteins we come across in nature. So, the
old strategies are equally valid for handling recombinant
proteins although new challenges peculiar to recombinant
proteins have to be met. This has been properly reflected in
the leading article ‘Purification and characterisation of
recombinant proteins: opportunities and challenges’ But the
main question that arises is whether these have been met in
this book? Let us take the extreme example in the last article.
The age-old technique of X-ray crystallography has been re-
described. The authors are not to blame for the simple reasons
‘What else to do?’.

The article (Chapter 10) on ‘Purification of monoclonal
antibodies’ is well-written and quite informative. It will be
useful to those who want to exploit the technique. But the
same question arises ‘How much of this write-up is under
the purview of the book’, perhaps very little. The Editors
definitely had great difficulty in grouping the articles under
four sub-heads (I-1V). Obviously, it has been rather arbitrary.

Two chapters need special comment. The write up on
‘Properties of recombinant protein containing inclusion bodies
in E. coli"is of special importance. The association of proteins
with inclusion bodies is usually helpful but sometimes it can
be a nuisance. Both the aspects have been dealt with nicely
in this chapter. The other one describes the methods for
removing the N-terminal methionine from recombinant
proteins. It is directly concerned with a recombinant problem
as the trick of fusion through methionine of a protein of
interest to a well-translated one, is usually taken resort to.
A few others like those dealing with secreted proteins,
methods of engineering proteins to enable their isolation in
biologically active form etc. deal specifically with some
challenges in the area.

As it happens in most edited books, the style of writing
in this compilation varies from article to article, text book
style from one end to research publication style to the other
end. Therefore, the question can justifiably be raised To
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whom the books is addressed?” Or, “To whom it will be of
maximum help?’ For that, we have to go back to the statement
made in the introduction. May be, it will be of some use to
scientists of commercial concerns or to some extent to the
basic scientists as a partial guide to search for original
publications. The treatment of the subject is in proper
perspective and naturally, the proper choice of topics would
have greatly improved the quality and consequently the use
of the book by general readership.

Last but not the least, the price S 99.75 for U.S.A. and
Canada is quite justified but that of $ 114.50 for all other
countries, specially the developing ones, is prohibitive and
not commensurate with the utility of the book.

DP. BURMA

BANARAS HINDU UNIVERSITY

VARANASI

Fish Quality Control by Computer Vision: Ed. by L.F. Pau

and R. Olafsson, Marcel Dekker Inc., New York 1991;
pp: 312; Price: $ 115.00 (US and Canada), $ 132.25 (All
other Countries).

Quality control in the fish processing industry remains to
be a challenging problem due to the inherent characteristics
of the raw material. These include compositional variations
of fish due to differences in species, age and growth
environments, varying delays in processing the catch and
sensitivity of fish to rapid microbial spoilage. Availability of
high quality fishery products to the consumer demands fast
movement of catch through the processing line to the
distribution centres associated with rapid and efficient quality
evaluation at various stages of production and supply.
Currently, sensory evaluation is the most reliable method for
quality assessment. However, it has several limitations like
slow turnover rate, chances of human error and fatigue.
Automation has, therefore, been felt as an immediate
necessity. In this context, the present book will be received
well by the seafood industry. The applications of automation
include sorting and grading, making use of length, weight
of characteristics of the fish species, quality inspection for
spoilage and other defects and detection of undesirable
components in fish fillets such as worms, bones or blood
clots. The technique could also be used for survey and
monitoring of fishing zones as well as study of age-dependent
behaviour of fish. The components of automation include
camera sensors, lighting and mechanical handling
equipments, time-temperature integrators, algorithms,
software and user interfaces.

The book is the result of a co-operative project undertaken
in 1988 and 1989 by about 15 individual researchers mostly
from Europe. Chapters 1 and 2 survey the scope for
application of vision techniques for quality control at various
stages in the fish processing industry, as mentioned earlier.
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Vision techniques make use of differential optical properties
of fish muscle, skin and bone which could be measured using
appropriate sensors. These aspects have been lucidly
discussed in Chapters 2, 3 and 4. Requirements of different
types of sensors and light sources are also presented in these
chapters. Since presence of parasites is a major problem,
particularly in the fillets, a whole chapter is devoted for a
discussion on nematodes with respect to their biology,
presence in fish and public health aspects. Chapters 6 and
7 are devoted to experimental approaches to vision data. The
problem in getting ideal vision data to help quality control
lies in the fact that fish are shiny three-dimensional objects
producing strong specular components of reflection. These
difficulties have been overcome to a great extent by
approaches (Chapter 7) for spatial and temporal distribution
of light, spectrum of the radiation illuminating the object and
spectral responses of the lenses. These efforts might lead to
practical applications of image analysis for quality evaluation
of fish fillets. Sorting of fish by measurements of length and
width could be facilitated by the use of structured light
(Chapter 8) Basic principles of structured lighting, methods
of generation, its applications and limitations have been well

AFST(I) News

Jabulpur Chapter

The Annual General Body Meeting was held and the
following office-bearers were unanimously elected for the year
1992-93,

President Dr. Y. K. Sharma
Vice-President Dr. A. Mishra
Hony. Jt. Secretary Dr. P.K. Jain
Joint Secretary Dr. Suman Kumar
Hony. Treasurer Ms. A. Verma
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described in this chapter. Chapter 10 is devoted to efforts at
Torry Research Station, Aberdeen, Scotland to use image
analysis for fish inspection.

Although image analysis systems are being used for a
number of purposes in fruit, vegetable or meat industries,
their use in fish industry is yet to come to commercial levels
of application. In view of the concerted efforts in several
institutes, such machines could become a reality in the next
ten years, at least for some limited applications. These include
remote sensing of fish location, study of fish behaviour and
aquaculture as pointed out in Chapters 9 and 13 A chapter
is also included as a way of instruction for practical
application of computer vision to fish inspection.

The book is well written and can be understood even by
fishery technologists who are not familiar with this field.
Although, the technology is presently in the developmental
stage, its success will be greatly welcomed by fishing,
aquaculture and processing industries who look for
modernisation, high quality and productivity.

V VENUGOPAL

B.AR.C.. BOMBAY 400 085.

Kharagpur Chapter

The Annual General Body Meeting was held on 28th
January 1992. The following office bearers were elected for
the year 1992-93.

Prof. R. K. Mukherjee
Prof. H. Das

Prof. Suresh Prasad
Dr. P. P. Srivastava
Dr. H. N. Mishra

President
Vice-President
Hony. Secretary
Hony. Jt. Secretary
Hony. Treasurer

IFCON-93
Dates of IFCON-93 at CFTRI, Mysore, India have been changed to July 5 to 9, 1993. Further communication

will follow in due course.
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NEW PUBLICATION

_POST-HARVEST TECHNOLOGY OF OILSEEDS ByJas_want Sin%h and B D, Shukla, published by Central
Institute of A?ncultural Enginegring (ICAR), Nablbagh, arasia Road, Bhopal-462 018 (MP): Pages: 342: Price:
Rs, 125- (Postage extra). Contains information on post-harvest technolo Y of oilseeds, processes arid equipment for
primary processing and village level oil extraction. The book will be useful to entrepreneurs of small scale industries,
planners, research”and extension workers.

NEW PUBLICATIONS OF NICFOS

The National Information Centre for Food Science and_TechnoIog%/ (NICFOS) at Central Food Technological
Research Institute. Mysore, has just brought out the following two plblications:

1 DIRECTORY OF ONGOING PROJECTS IN FOOD, SCIENCE AND TECHNOLOGY IN INDIA : This
is the 3rd edition covering the :Penod 1986-90 and includes information on 409 progects collected from
54 Institutions. Nominally priced at Rs. (0/- + Postia_ge the Directory aims at serving the needs of R&D workers
and man? ement pers?nnel_ in Food Science and Technology. The' Directory can also be supplied in floppy;
the rate for which wall e intimated on request.

2. CFTRI SCIENTIFIC. AND TECHNICAL PAPERS : A BIBLIOGRAPHY - 1950-1990 . Lists nearly
4600 paPers published in periodicals by R&D personnel of CFTRI from its inception. Arranged yearwise and
author alphaetical within the year; also provided a consolidated Author Index. Aimed to highlight work already
done in specific subject areas n Food Science and Technology and helpful in understandinig gaps for planning
future work. Material also available in floppy. Price detail$on request.

Please address enquiries to the Area Co-ordinator, FOSTIS, CFTRI, Mysore-570 (13
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INSTRUCTIONS TO AUTHORS

Manuscripts of papers (in trip_Iicatea)l should be tygewritten in double space on one side of bond pager.
They should be complete anc! in final form. The paper should not have Deen 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 typed in capital and small, letters
for Research Papers and all capitals for Research Notes), Authors’ naries (all capitals) and Affiliation
(capitals 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 ty[oed In single space.
It should not be more than 200 words and in such a form that abstracting periodicals can readily use it

Use names of chemical comPo_un_ds and 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, both regresentin the same set of data, shquld be avoiged, Tables
should be typed on separate sheets. Nil reslts should be indicated and distinguished clearly from
absence of lata, which is indicated by ‘- " sign. Tables should not have moré than nine columns,

Illustrations:  Graphs and other line drawings should be drawn in ndian ink on tracing paper or white
drawmgopape_r preferably art paper not bllg er than 20 cm (OY ams% x 16cm (OX axiS). The lettering
should e twice the size of the printed [eter. Photographs must be on glossy paper‘and must have
good contrast; three copies should be sent.

References: - Names of all the authors along with title of the paper should be cited. Abbreviations
such aS et al., ibid, idem should he avoided. References should be serla_lh{ numbered as superscripts
In the order they are, cited in the text and the same order should be mairitained 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, 192

Citation should be as follows (note the underlines also): . _
(8) Rresearch Paper: Jadnav S'S and Kulkami P R, Presser amines in foods, J Fd Sci Technol, 1981,

18 1% .

(%) Bolok: Vgggataraman K, The Chemistry of Synthetic Dyes, Academic Press, Inc, New York, 1952,
\ol, 11, 96,

(c) References to article in a book: JOShi SV, in The Chemistry of Synthetic Dyes, by Venkataraman
K, Academic Press Inc, New York, 1952, Vol II, 9%6. _ _

id) Proceedings, Conferences and Symposia Papers: Nambudiri E S and Lewis Y S, Copoa In
confectlonerf, Proceedings of the S)g]posmm on the Status and Prospects of the Confectionery
Industry in India, Mysore, May 199, 2. .

iy Thesis: Sathyanarazan Y, Phytasociological Studies on the Calcicolous Plants of Bombay, 1963,
Ph.D. Thesis Bom E?/ Unlversn)é._ _ _

(f) Uapublished work: Rao G, unpublished, Central Food Technological Research Institute, Mysore,
Indiia.

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

EFFECT OF DIFFERENT COOKING METHODS ON  -CAROTENE CONTENT OF VEGETABLES by
K. Padmavati, SA. Udipi and M. Rao.

RESPONSE SURFACE MODELLING OF EXTRUSION TEXTURING OF DEFATTED SOYA GRITS by Himadri
K Das, A Lambrev, Jen Hi Te S Akterian and S. Tantchev.

EFFECT_OF CONVENTIONAL AND NON-CONVENTIONAL GREEN LEAFY VEGETABLES ON
HAEMATOLOGICAL INDICES AND BLOOD CONSTITUENTS OF RATS by Kaushalya Gupta, GK. Barat,
DS. Wegle and Kuldip Singh Dhindsa.

STUDIES ON THE USE OF GARLIC IN BREAD by G. Venkateswara Rao, G.D. Savithri and D. Indrani.

EFFECT OF ONION EXTRACT ON THE RHEQLOGICAL AND BREAD MAKING CHARACTERISTICS
OF WHEAT FLOUR by D. Indrani, GD. Savithri and G Venkateswara Rao,

CHARACTERISTICS OF PUR] DOUGH AND PURI BASED ON WHEAT AND COMPOSITE FLOURS hy
SR. Shurpalekar and VK. Shukla.

UALITY CHARACTERISTICS OF PORK SAUSAGE CONTAINING MUSHROOM (Pleurotus tuber-regium)
ND LOCAL SPICES by ENT. Akobundu and GU. Eluchie.

EFFECTS OF TWO SKINNING AND CURING METHODS ON THE QUALITY OF RABBIT MEAT by Tenin
Dzudie and .Ademola Okubanjo.

,%FF&% &(l)c'!l:h BUFFALO FAT PREMIX ON THE QUALITY OF PATTIES by PK. Pati, ASR. Anjaneyulu and
. an.

MOISTURE ADSORPTION ISOTHERMS OF GROUND TURMERIC AT DIFFERENT TEMPERATURES
by VS Pawar, DK. Dev, VD Pawar, AB. Rodge, VID. Surve and D.R. More.

EFFECT OF INSECT INFESTATION ON THE PROXIMATE COMPOSITION AND FUNCTIONAL
PROPERTIES OF THE FLOUR SAMPLES AND PROTEIN ISOLATES FROM BAMBARRA GROUNDNUT
AND COWPEA by Emilia E. Emefu, Philippa C. Ojimelukwe and George N. Moata.

Research Notes

SKTUF%{E/% hg/)N THE. MECHANICAL ROASTING OF SAGO by N. Varadharaju, M. Balasubramanian and

GLYCOLIPID COMPOSITION OF SUBABUL, RITHA AND KUSUM SEED OILS OF VIDARBHA REGION
by AS. Kulkarni, RR. Khotpal, AR. Lokhande and HA. Bhakare.

EFFECT (?F C?O_KING ON FIBRE CONTENT OF VEGETABLES hy Sukhwant K. Mann, Harvinder Kaur
and Tejincer Gulatl.

FIBRE CONTENT AND ITS COMPOSITION IN COMMONLY CONSUMED INDIAN VEGETABLES AND
FRUITS by GK. Kochar and KK. Snarma.

NUTRLENTS IN WILD MUSHROOM CLITOCYBE MULTICEPS (Peck) by TH. Basundhara Devi and
GA. Shantibala Devl.

E@Wﬁ& SOYMILK WITH BUFFALO MILK FOR PREPARATION OF SOYCURD by SP. Changade

PHYSICO-CHEMICAL CHARACTERISTICS OF SOY MILK hy PV Reddy and BK. Mital.
EFFECT OF PROCESSING ON NATIVE PROTEINASES IN MILK by GM. Manjunath and GS. Bhat.

DEVELOPMENT AND EVALUATION OF WEANING FOOD FORMULATIONS by PB. Ashturkar, Vijaya
Bt 0 e Regaé. Y Jay:

©O0000ODOOODOOODOOODODOOODOOODOOODOOOOOOOOOOOO O

0000000000000 0OOOO0OO0O0OOOOO0O0O00O0OOOO0O0O00OOOOO0O0O0O0OOOO0OOOOOO

Printed and Published by the Secretary, AFST (India), CFTRI, Mysore-570 013, at Sharada Press, Mangalore-575 001



	JOURNAL OF FOOD SCIENCE AND TECHNOLOGY 1992 VOL.29 NO.2 
	CONTENTS
	Development and Evaluation of a Permanganate-based Ethylene Scrubber for Extending the Shelf Life of Fresh Fruits and Vegetables
	Influence of Different Treatments, Storage Temperature and Period on Some Physico-chemical Characteristics and Sensory Qualities of Indian Honey
	Hydrolysis of Fish Protein by Bacillus megaterium Cells Immobilized in Radiation Induced Polymerized Wood
	Solubility and Electrophoretic Characteristics of Proteins in Different Regions of Coconut Endosperm
	Nutrient Composition and Relationship Between Physico-chemical and Sensory Qualities of Sorghum Genotypes
	SPECTROPHOTOMETRIC DETERMINATION OF BUTYLATED HYDROXY ANISOLE (BHA) IN OILS
	MICROBIOLOGICAL STATUS OF INFANT FOODS
	BACTERIOLOGICAL QUALITY OF MILK AND MILK PRODUCTS WITH SPECIAL REFERENCE TO SALMONELLA AND ITS PUBLIC HEALTH SIGNIFICANCE
	IRON AND COPPER UPTAKE DURING THE WET-MILLING OF SOME NIGERIAN FOODS
	BIOCHEMICAL COMPOSITION AND NUTRITIONAL QUALITY OF TRITICALE
	PROXIMATE AND MINERAL COMPOSITION OF SOYBEAN SEEDS GROWN IN NORTH EASTERN REGION
	EFFECT OF STORAGE AND PRE-TREATMENTS ON POTATO CHIP COLOUR QUALITY
	QUALITY OF MOZZARELLA CHEESE PRODUCED BY USING DIFFERENT MILK CLOTTING ENZYMES
	STUDIES ON QUALITY OF PANEER
	EFFECT OF BLENDING SOYMILK WITH BUFFALO MILK ON QUALITIES OF PANEER
	CHEMICAL QUALITY OF SOME MARKETED INDIGENOUS MILK PRODUCTS: MAJOR CONSTITUENTS AND MINERAL COMPOSITION OF SHRIKHAND
	PREPARATION AND SHELF LIFE OF SEMI-DRIED FISH CAKE FROM DHOMA (OTOLITHVS SPP.)
	EFFECT OF WHEAT GERM SUPPLEMENT TO FLOUR MIXTURES ON GROWTH, SERUM AND LIVER PROTEINS OF WEANLING ALBINO RATS
	EFFECT OF COOKING PROCEDURE AND VARIETY ON ACCEPTABILITY OF UNRIPE MANGO BEVERAGE
	EFFECT OF MANGO GINGER (CURCUMA AMADA ROXB.) ON LIPID STATUS IN NORMAL AND HYPERTRIGLYCERIDEMIC RATS
	BOOK REVIEWS
	AFST(I) News

