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RESEARCH PAPERS

Microbiological and Physico-chemical Changes in Idli
Batter During Fermentation

P.V asubhaiah,C. T.Dwara

Central

Fcod Technological Re

k a

search Institute, Mysore, India

d V. Sreenivasa M hy

Manuscrivt received 20January 1983; Revised 30 September 1983

l1i batter IS obtaired by autofennentation of wet

%FOLm mixture of Split, tebusked bIackgram (Phasedhis  mango)

ad rice (oryza sativa). - Naturd' microbial load of the ingredients of the environment senve as inoculum for the

Initiation of fermentation.  Gas' procction and leavening of the heter ,
Batter obtained from hotels and restaurants showed yeast participation in the leavening _of
which was confirmed by the presence of COz by GLC analysis fied

conostoc mesenteroides.
idli better,

aS Trichosporau pullulans, Torulopsis Candida and 1. holmii.

ldli is a fermented, steam cooked, breakfast food
popular all over India. It is gre_pared from autofer-
mented wet ground batter of decuticled hlackgram dhal
(Phaseolus mﬂngo) and rice (Oryza, saliva) mixed in the
ratio of 221, The rg)op_ulant o1 Idli Js due to its delicate
spongy. texture and "its eag dg_es_umhg/._ _

Lelins and Joharl reportéd  Oidinn [dctis, Torulopsis
holmii, Lactobacillus delbruckii, L. lactis and Strepto-
coccus lactis as important microflora in idli ferment-
tion. Deshikachar et al.2 reported the predomingnce of
easts by_us_lngz penicillin and, chlorotetracycline as
acterial” inhibitors,  Radhakrishna Murthy et aid
have reported autofermenting ability of soaked black-
%ram dhal to be better than that of rice, Ramakrishnand
as studied type of microflora in soy idli fermentation
and has characterised Leuconostoc Mesenteroides to be
the dominant organism responsible for_ lowering the
pH of the batter.” Pandalai and _KuruPS have isolated
Aerobacter cloacae and two species o eas,ts_nameI?/
Candida parapstlosis and C. pefliculosa frgm idli batter,
Batra and Milner6 have isolated Torulopsis Candida and
Trichosporon gsullulans in the fermenting 1dli, hatter.
Yajurvedi? has reviewed microbiology ™ of il fer-
mentations in which among other things the author has
suggested to establish the “extent of yeast involvement
in"1dlj fermentation. _

Mukhergee etaid and Steinkraus et al.” have reported
Leuconostoc mesenteroices to be the principal organism
producmge gas during fermentatjon. L

The presént communicatjon deals with the activities
of_mmroorPamsms derived from different sources In
idli fermentation.

59

batter are attributed to the heterofermentative Leu-
Yeasts involved have been |

Materials and Methods

Blackgram dhal (Phaseolus mungo) and rice (Oryza
sativa) variety ‘Bangara sanna’ were procured from the
market, cleaned and the batter was prepared in the
|aboratory by grinding the soaked ingredients intermi-
tently for 5 min to the required consistency and care-
fully’transferred to a sterile beaker covered with alumi-
nium foil and kept at room temperature for fermentation.
Batter samples from catering establishments were
coIIecLed in sterile beakers and bfought in ice buckets to
the laboratory. _
Non;Protem mtrogen: Samples of batter were weighed
and diluted to a known volume and filtered through
Whatman No, | filter paf)er. An aliquot of the filtrate
was treated with an equal volume of 20 per cent trichlo-
roacetic acid, filtered and used for nitrogen estimation
by Microkjeldanl method. ~ _
Sugars: Free and total re_ducm%1 sugars were esti-
mated by di-nitro salicylic acid method.’o _
pH and O/R potential:  Oxidation-reduction potential
and pH were de\ermmed in a Soystromcs model No. 34
pH ‘meter.  Platinum electrode was used for O/R
potential determination. _ o
Acidity: ACIdI'% was  determined %y tltratlng an
aliguot of the sample with 0.04 N sodium hydroxide
uswlg bromothymol blue as indicator. _
_ Measurement of batter volume; ~ This was done in one
litre sterilized measuring cylinders maintaining the
initial volume at 100 ml. S
Gas analysis:  The evolved %as dunm{; idli batter
fermentation was analysed for Constituent gases using
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Aimil Gas Chromatograph equipped with thermal
cond_uct|v_|tY detector and Parapack Q. Colymn,
Microbig oglcal analyﬂsm: Aerobic mesophilic count,
total count fOr coliforms were carried out as per Com-
pendium of Methods for Microbiological Examination
of Foods1L Total count of Lactobacilli were carried
out using Rogo,sa agar SOxmd_com osition2. Micro-
aerophilic conditions were maintained by overlayering
the Inoculated r[Plates. , o
_ Yeasts and moulds were isolated b;{ antibiotic selec-
tion method using the media of the fallowing composi-
tion(g): peptone™0.94: yeast extract-0.47; beef extract-
024 sodium chloride-1; dextrose-1 and_agar 2 per
cent. pH of the medium was 6.1 Seitz filtéred chlo-
rotetracycline and chloroamphenicol were added at 100
ppm, lével after sterilization. _
|dentification of yeast: Descrete colonies of yeasts
were ‘olcked up. and. maintained on potato-extrose-
agar slants. ldentification was carried out as per Lodder13

Results. and Discussion o
_ Physico -chemical characters and microbial load of
ingredients used in idli fermentation, before and after
washm% In sterile water as well as those soaked in sterile
water for 7hr are 8|ven in Table-1. A drastic reductjon
of microbial load after washing and increase after
soaking was noticed. Yeasts were absent in both the
Ingredients. Coliform butldup in blackgram dhal was
much, more compared to that of rice. Similarly the Lacto
bacilli count increased many folds after soaking, though
In soaked rice, the Increase was not of the same order,
The pH in both the ingredients remain around 7.0.
The release of free sugars ds well as non-protein mtrogen
durin soakmg Is much higher in blackgram dnal than
rice, “Blackgram dnal soaked water has higher concen-
tration of soluble nutrients to sug ort the growth of
lactic acid bacteria, confirming the earlier3 observation.
Microbiolggical and physico-chemical data of batter
samPIes derived from different sources are given in

scheme. Table 2 Domestic samples of batter had been"ground
i Blackgram chal o . 1 Rice o
: 1
FArAees V\ELS r|n8 vvash?rrmg soaklag wgs rm8 ias |err\g soaklag
H 6.70 6.90 7.10 7.10 7.10 6.55
Eree S m 0.38 0.04 1.15 1.04 0.06 0.35
TOta] ;garsg‘ ng/mnlz 1.54 1.10 2.77 1.87 1.87 1.87
Nor-protein N (my/ntl) 0012 0010 0.020
Aerobic mesgphiles (cfuxI02/g)
CO|IfOITTB 102/g) 23 8 ].zm 52 1 137
Lactobacilli (CfU/g) 60 8 37200 N|| Nll 570
Yeasts (CfCU/ng) Nil Nil Nil Nil Nil Nil
Nbl.“ds ( g) 256 86 95 440 30 30
*As reducing sugars
Table 2. pnysico—chemical AND MICROBIOLOGICAL ANALYSIS OF IDU BATTER FROM DIFFERENT SOURCES
Domestic sample Laborato le Hotel sample
Parammeters Ohr  6hr  Bh Ohr 6rr¥sanp18rr 0hr Gh?rp 18 hr
MH 610 5% 40 66 50 482 560 4% 42X
Acidity 00 148 38 02 10 20 14 22 34
OR potertial 10 2450 30 40 00 40 0 1% -0
Batter vol. rise 100 15 1% 100 1% 11 10 1% 1%
Gs h2  h? h2 H h2  h2 €02 C02 co2
Lactobacilli (Cfulg) 426X103 - 896x10« 9498x109  354x102 7305 XI04 9980X109 3756X104 6481x 108 71491010
%gg%r%c(fwg) 18'2\Jl>i<|103 800N)_(|l(5 86%10« 79KI<_1|02 11‘,1\|X|103 24%}07 5%%X118% A0x 12 14§102
| | | | | X
Moulds (ch%) Ix 10" 5XI3 5x103 4 50 k)| 160 91%102 l0434)(()1 "
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in clean granite stone mortar, the laboratory samples )
were grotnd I electric waring blenders miaintaining
the same ingredient proRomons as In general practice,
and the hofel samples nad been prepdred in a power . b
driven %ramte mortar. The progress_of fermentation
was studied upto 18 hr, There was 6-7 log mcrease in
total Lactobacilli in different tyRes of samp estud|ed
The maximum increase was in‘the la oraton{ samples. |
Highest increase in coliforms is notlced in the aborato g/
samples (five log), three log increase in domestic sample
and'a decreasing trend in hotel samples. Collforms in l
the hatter ma¥ be helpful in releasm% fermentable J
carbohydrates “from starchy substrates thus enablm
the Lactobacilli and yeasts ‘to, take over the main er o
mentatnolnI bn(rjaglngda tout defsnable chantges like Iowert BotESTis S LD e HOTEL St
Ing 0 roduction of gas. Yeasts were presen : : : :
In otePsamPIespfrom the startgoffermentanon Ol Fig 2 Ges aneyss of fermenting o beter wsing GLC
mg a two log increase towards completion. Yeasts
were absent i the [aboratory samples as well as. in  values varied from 200 to 400 mv. at the end of fermen-
domestic samPIes Generation of heat during grinding tatlon in all the samples. Rise in_batter volume was
in electric blender, and scrupulously clean” grindin Tgest in hotel samples which contamedalarge number
surface. of stone grinders used in the preparation 0 easts, GLC analysis of the released gases gave a
domestic samples, ‘may be the reason for their absence. cIear Indication of distinct carbon dioxide Peaks in
Source of yeast In hotel samples could be attributed to  samples where fermentanon activity was due 1o yeasts
inage uate}/ cleaned %nndmg surface, This has been nd In qther cases distinct hydrogen peaks were observed
verified] by taking swaf) rinses of grinding surface from 1g 2).
a number of hotels, (Fig. ). It may be seen that yeasts ~ Table' 3 gives dafa of dominant yeasts from hotel
are_ present shghtly over five log level, as in the case of ~ samples. The samples showed an average of three log
coliforms. Lowering of pH (2.20-482) is a.common  increase in total Lactobacilli, ong log décrease in colf-
feature. In all the, samples studied and acidity jncreases.  forms and a steady stafe of yeast flord a three Iog level.
OX|dat|on reduct|on potentlal changes in ho el samples ome samples, showed pH "values as low as 4.25 (av.
has showed ne Ve trend thro out, and the laho- 4.93) even before fermentatjon, which lowered to an
ratory samplesa eend OX|dat| -reduction potential  average, 4.26 after fermentation. Rise in batter volume
/ cor?%opated ?/ carry mgi out a %et of expenments n

was 1 the range of 65-100 per cent and the average
|ncrease Was 75 er cent. All the samples showed car-
B uacmies bon |0X|e e sconflrmln the earljer observation.
% 77 cou Fomms Microflora |nvo Ived in idli “fermentation is a contra
==
gﬁ
] =7 7 )| which yeasts strains “isofated in the above, sfudy an
—  wm bOMESTIC Vo Leucondstoc mesenteroides . were inoculated In Sterile
SouRCeS batter, and recordlngt e nse In batter volume and gas
Fig 1 Microbial load in.the VYFShlerdgs from grinders wed for ~ anal ysis b unng the course of fermentation.
colfected t

° X

18h

XSEERL,

0

-|>U)—h
(o}

1of

[T veast Ramakrishnand, have claimed it to be enfirely due to
heterofermentadve Leuconostoc mesenteroides,” whereas

Batra and Milner5, Lewis and Joharl have shown
g 3t mvovemfnt in the fermentation. In the ?resent
ty ¥ also nvolvement of yeasts has heen established in

m idli Termentation in hotel sam es only. Yeasts isolated
/] from fermenting atter samples were Tnchos oron
puHuIans Torufopsis holmii and T. candida_confirming
/ earlier] observatlons The important role of yeasfS
] roduction and leavening action was fUrther

LOG,4COUNTS
~
v

~N
T

A TR

vertial point. Mukherjee et al7, Steinkraus et al°
idli Datter preparation rom diferent Souroes The results |nd|cate that yeasts are responsible for
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Table 3. physico-chemical and microbiological analysis ofidli batter from different catering establishments

Paranmeters Initial 18 hr incubation
Range Range

H 425 6.2 493 400 460 4.6

OR potential +80 +210 +19 0 -120 159

Batter vol. rise 100 100 100 166 200 176

Lactobacilli éleDL(l/% 43K« 67A4X10»  3815X10k 18X101  58460X1011  1087X10U

Coliforms 10 240 677 4 1180 14

Yeasts 10 %0 21 812 500 230

Moulds (cqul g 2 ! J 1 1 50 5%

CO2 wes the only gas detected by GLC
more than 50, per cent of the carbon dioxide and for 6 Batra LR and I\{ain%er P.D. e%”PS Asian fermented f
the two fold increase in the volume of the batter. Mycologia, 19/4,
Reforences ; Nz:grgeccglr F%gng MZ%JUOW of idli fermentaiclonsmii/an
1 Lews, Y. S and Jo D S.,, Microorganisms in fermenti ] s dn

E?Ihr?]oq‘eglgs %ﬁgtgaf ore p]{%ara?an Bull. cent. F Fesent?i &salrr]]dhsat\%?ll aushe llf-lll"l Oﬁgg;é conostoc

©

S.R.. Radhakrish ?n({”g%R Rama S A5 Ka.HAppI M|crob|ol |ebean
%kﬁa@%%ﬁ' BV N

em . J. sci. ind. Res. ,

|sh r%%an Kglﬁ HSR g O VLG Ly trJesﬁuger'théé'Faf\'%'F el g oy e
lor\

Iacoparlﬁl JS[[nE HOﬂ Cor_npendmm 0 thlo_ds or the crobiological Ex
aln IOﬂ J. sci. md Res. 20&9 '0%0 Foﬁylzgegwmeé fﬁﬁlgﬁacr%lolog
Ramakr i
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Studies on the Growth of Fusarium sp. on Citrus Waste for the

The need for more protein in recent years has led to
the Use of microorganisms grown on @ variety of in-
expensive substrates of low nutritional valug, as a
Potennal source of.food and protean. In tropical coun-
ries the use of citric waste as a substrate might be
Ve
mt%strlal waste. A substrate tested for growth of
Is the clear filtrate_of orange peel extract.” This substrate

Production of Single Cell Proteins

Susan Bahar and T. Jeannett Azuaje

Universidad Simon Bolivar, Dep. Biologia Celular, Laboratorio de Fermentation,
Apartado 80659, Caracas, Venezuela

Manuscript received 24January 1983; revised 5 October 1983

Fusarium sp was grown on the clear filtrate of orange peels (4 per cent w/v) as substrate or after the addition of
0.15 per cent (w/v) of ammonium sulphate and 0.2 per cent (w/v) yeast extract as nitrogen and vitamin sources.
The final protein production of the mycelium in control cultres was 1.2 to 1.4 g/l or 0.20 g of protein perg of sugar
consumed, while in the cultures supplemented with nutrients the protein production was 3.7 to 4.6 g/l or 0.25 g
of protein per g of sugar consumed. Protein production corresponded to almost 58 per cent of the final biomass.
The fungus growth rate ( ) was (0.56 hr-1) in cultures supplemented with the additives and (0.42 hr-1) in control
cultures respectively. (Ninety per cent and seventy per cent of the sugar in the nutrient supplemented medium and
in the control cultures consumed respectively.) Temperature of 27°C and a pH of 4.6 were found to be optimum.
The fermentation time was reduced to 5-6 hr when supplemented with the nutrients and a higher initial inoculum. The
final biomass contained 26 per cent carbohydrates, 55.8 per cent proteins, 4.75 per cent RNA, 0.76 per cent DNA and

0.73 per cent phosphorus.

required congentration.
through a Wfiatmen No. 1
remove insoluble residues of the oran%e egl,
sterilized af 121@ for 15 min. Th
hest

I?Uﬂ({]l

promising as it constitutes one of the 1) mented with 0.2 per cent ammopium sulph
0.1 per cent yeast extract (D|fcor) and monobasic potas-

sium phosphate Fl\_/lerck)_at different concentrations

contains upto 65.75 per cent water and 34.25 ?er cent 03 ger_ cennt]). This medium was used for determination
solid materials  which congtitute apcprommael % of Pt|mu conditions of temperature and pH, Th
per cent of carbohyarates. 0.15 per “cent of protein, effect ol substrate concentrations on tofal

on

8 per cent of fats and 0.8 per cent
above analyses led us to h){)pothesue
grown on Citrus waste may e ag :
and an amino acid pattern which 1s ‘comparable with
those. recorded for other funglll n _

This paper presents the restlts cf preliminary studies

of Fusarj?um sp. mycelium grown on cheap orange extract.
Materials and Methods

e
RhosEhoru_s. The
that Fusarium sp.

e able to give protein levels

production

used varied from 1to 6 per cnet (wiv).

. Inoculation and incubation:  Fusarium sp. was g
in 300 ml flasks containing 50 ml of medium at
stant temperature in a reciprocating shaker bath (
Brunswick) at 120 strokes per min, with an amF

of 3.7 cm. At the end of the incubation period pelet was
obtained by centrifugation and suspended in 10

the "protein production and chemicai corposition

The solution was_filtered
filter paper three times, to
It was
medium Used
consisted of Lper cent (wiv) orange peel filtrate supple-
ate (Merck),

biomass
leld and specific growth rate was also
Investigated. “The concentrations Of orange peel extracts

rown

litude
ml of

. Organism: A laboratory strain of Fusarium sp-
isolated from sweet orande pee| was maintained on
potato dextrose agar (Difco) slants and transferred
monw to fresh medium.

Substrate: - The orange peel closest to the pulp. was
used. 1t was ground ona mixer (Osterizer), Iyophilized,
macerated and resuspended in destilled ‘water at the

63

fresh mediim.  One mililiter of the resultant mycelial
suspension was used to start new flask culture by inocu-
lating 300_ml flask containing 50 ml of liquid fresh
medium, The flasks were inoculated in a reuprocatlng
shaker bath for 24-48 hr. Under liquid shake cultur
conditions Fusarium sp. produce no mycelial mats,
but a v?_ry fine suspension of small thalli. _
Mycelidm  concentration:  Mycelium  concentration

ViaoEttj? ru*r.nn'fnPfvnjif'T5
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was determined by gravimetric method and by measuring
the optical density In a kiett-summerson “Colorimetef
provided with a NS4 filter (520-580 nm). The optical
density was related to the cell concentration with a
previously determined calibration curve. Yields were
expressed as_mg of cells produced per m? of sugars
consumed. Since the curve qenerated by opfical density
measurements were similar o those of the gravimetric
method thus the former method was used as an estimate
of growth in some experiemnts.
gecmc ?rovvth rage (p%: The specific ?rovvth rates
were calculated durmg(_te exponential _growth phase
from p:(lln X2—In Xilt—4); where ﬁand (2 re-
resent cell concentration at times tj and t2 respectively.
he units of p are expressed as reciprocal hours,
Analytical procedure: Tofal sugars in the cells as
well as;in the medium were determined by the Anthrone
method as described by Scott and MelvinZ usmq glycose
8. a Standard, Total protein was quantitatively” deter-
mined accordmgi to the method of Herbert et ali, The
nitrogen content in the medium was measured by the
macro Kjeldahl method.4 Total phosphorus in the"cells
as Well & In the substrate was determined as described
y Chen et al5  Deoxyribonucleic acid (DNA) and
rinonucleic acid _BRNA In the total biomass” were
measured as described by Stewart6. Moisture was deter-
mined gravimetrically “using the 0‘Haus automatic
balance,"and the crude fat content of the substrate was
determined by the standard AOAC procedure4 (Table 1),
. Amino add analysis:  The samples were h_Y_droI 76(
in sealed ampules” containing 0.5 ml of hoiling HCL,
10p 1of01 M,ghenol and 10 p 1of 01 M dithioth-
reitol.  Hydrolysis was done for 2 hr at 110°'C in a con-
tinuous reflux “of toluene.  Amino acid analysis was
performed in  multichrom-Beckman liguid “column,
chromatography 4225, (MBC Mammal).

Results

A Effect of pH and temperatyre: A significant
difference in the ‘amounts of protein producéd in 24

Table 1. chemical analysis of peel extract

Constituent i
W
\Wter .75
Total solics 345
Carbohyorates 5683
Proteins 0155
Fats 1%
Phosphorus 075
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hr was observed when the pH was varied from 3 to 7
and temperature ranged from 25 to 40°C. The, h|8hesf
amount of protein as well as “p" was obtained_at

H values between 4 and 5 and at a temperature of 27 C
El._B mg/ml). Since the pH of the medium itself was 4.6.
his was considered, iater to_be optimum for the growth
of the microorganism. (Fig. 1 2).

B. Effect of'substrate concentration: The effect of
various substrate concentrations on the grovvth and pro-
tein production of Fusarium sp. was Studied. Usmq
substrate concentrations ranging. from 1-6 per cep
gw/v) Wwe obtained optimum growth conditions at sub-
trate concentration of 4 pel’ cent (Table 2).

C. Effect of nitrogen, yeast extract and. phosphorus:
The growth, of Fusarium sp. in liquid medium contain-
ing dmmonium salts, yeast' extract and. phosphorus has
been reported previously2. It was of interest to deter-
mine the re(iul,red_ concéntrations of these additives for
maximum utilization of sugar, groduchon of protein,

and for obtaining maximuntyield with the Fusarium sp.
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" BIOMASS PRODUCTION, YIELDS, AND ‘SPECIFIC GROWTH RATE
Orange peel  Final Glucose  Yield*  Specific
conen  mycelium  utilized rate
(%> concn (mg/ml) (ufhr)

(mg/ml)
1 097 20 0.45 031
2 13 29 0.46 031
3 1% 38 051 0.34
4 2.38 4.6 051 0.42
5 204 43 0.46 0.38
6 2.09 41 048 0.39

*my mycelium produced/img of glucose utilized,

used in this study.. In these experiments, the pH, tempe-
rature, concentration of substrate, and the concentration
of two, of the additives were kept constant while that of
the third was varied. = _

After 24 hr of cultivation, the protein and sugar
concentrations in the medium were determined. A
shown In Fig 3 prtoein concentration and specific
growth rate increased. with the addition of ammonium
Sulphate at concentrations up to 0.15 per cent. Concen-
trations above (.15 per cent did not result in an ingrease
In protein production or growth rate. As seen in the
Fig, 4, protein groducnon and specific growth rate were
hi hSErWPeen'} the concentration of the yeast extract was

No_ significant differences in the concentration of
Proteln and the specific growth rate were observed with
he various concentrations of phosphate, indicating
that no addition of supplementary phosphorus Is neces-
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sary.  The fungal mycelium %rovv_n in the culture medium
without adde ﬁho phate contained 0.7 per cent ﬁhos-
phorus while there ‘was 0.75 peg cent of phosphorus

- available in the substrate (Fig. 5).

In view of the results obtained in the previous experi-
ments, 0.15 per cent ammonium sulphate and 0.2 per
cent yeast extract were selected as the_optimum concen-
trations for the growth of Fusarium in"citrus waste,

D. Effect of Ingculum: The Prewou_s £Xperiments
were carried out with jnocula that gave, initial concen-
tration of approximately 045 mg mycelium/ml. In the
next experiment, the inoculum™was increased to 14
m%/ml by a factor roPortlonaI 0. the concentration of
the nutrients. Under these conditions over 85 per cent
of the sugar was utilized in 5to 6 hr. The time for the
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Table 3 effect of INITIAL INOCULUM SIZE ON TOTAL BIOMASS
PRODUCTION AND THE LENGTH OF THE PROCESS

f Mycelium conen. (mg/ml)
Pfhrgd Bp. 1 ”%@ 1
0 05 14
2 07 42
4 09 63
6 12 92
8 15 99
10 21 94
2 24 —
1 21 —
16 32 —
8 — —
N — —
» _ _
2 36 94
funqus to reach the statlonar}/ phase of ?rowth Was
sigiificantly reduced from 16to 7 hr %Tabe d. .
ubstraté analysis: Table 1 gives the approximate

composition ot ‘the citrus, peel” extracts which \yere
utilized as the culture media, both, with and without
additives for the %_rowth of Fusariym. _
Mycelium composition:  The mycelium obtained was
found to contain 58 per cent ﬁrote|ns, 26 per cent total
carbohydrates, 4.75 §er cent RNA, 0.76 per cent DNA
and Q-73 per cent of phosphorus. . .
Amino acid contents: - The amino acid composition

Table 4. amino acid content of fusarium sp. mycelium

Amino acid ('\?Jr?r.}%

0,061
0,018
0,042
0,065
0,036
0,047
0,072
0,028

Lysine
Isticline
Arginine
Aspartic acid

Threonine
Serire
Glutamic acid
Proline
Glycine 0,061
Alanine 0,085
fine 0,010
dine 0,042
Methionine 0,008
Isoleucine 0,031
Leucine 0,051
TX;OSIne _ 0,033
Phenylalanine 0,106

of the Fusarium SP' used in this_experiment is in
close agreement with the amino acid _composition of
other Fusarium sp.8 1t is also very similar to the amino
acid content of Soy bean flour, and can be compared
with the acceptableestablished values re_Ported by Food
and Agriculture Organisation (FAO), with the exception
of low gmounts of met_hlom_nT and Cysteine. as has been
reported for other microbial proteins/9.10 fTabIe 4)

Discussion

The growth of fungl on agncultural wastes for its
use as & potential source of proteins has been reported
by several investigaiiors.  Among these agricultural
Wastes, the orange J}ieel extract appeal to be very suitable
for this purposéd-14,1314 ,

In our experiments we observed an increase by a
factor of two in the concentration of protein when
nutritents were added to the medium at their optimal
concentrations. _

The need for additives has alsp been confirmed b
other investigators utilizing agro industrial wastess- 10,22
Yeast extract at a concéntration of 0.2 per cent and
above, In 4 per cent orange peel wastes gave maximum
glucose utilization and ‘cell yield.  Although good
rowth was obtained without “added nitrogen; protein

roduction_was doubled with addition of ammonium
suIrPhate. This means_that the medium itself does not
contain enough assimilable nitrogen for the fun[gus to
be able to grow and consume all"the available glucose.
It was observed that 0.15 per cent ammoniym Sulphate
was the optimal concentration for the salt for maximal
sugar utilization and protein prodyction. Qur data
sudoest that the supplementation of the medium with
phosphate is, not necessary, and seems to indicate that
phosphorus is not a limiting factor in the medium used
In these experiments,

. Though it has been reported that the Rr_esence 0f essen-

tial oils"n the orange peels have an inhibitory effect on
microorganisms, Hermandez et al.,%S found” that they
do not interfere with Ehe_pr ductio (m)r teins, (fu%ar
consumption, and cell yields. We theefore did” ot
attempt to extract the il from the o_ran%e peel. We
found that of the. total crude lipids in the peels 186
per cent is oil, This proportion decreases in the process
of Iyophilization of the oran%e geels b eva?_oratmn of
the Volatile oils. In the proCess of preparation of the
medium at 4Per cent (wiv), the il content is redyced
to 25 per cent, and after sterilizing the liquid medium
the final concentrations of the essential oils will remain
In the range of 0.2 per cent of the total Ignds.

Fusarium sp. 15 known to grow well & 26-30°C78
We qbtained the best results at 27°C. The optimym
Protem production was achieved at a pH range of 4
0 5 It has been shown in other microorganisms that
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seeding with a high inoculum reduces the length of the
fermentation processta KnrrIrht dallr have reported
that the inoculym volume influences growth rate and
snowed that higher_noculum voluntes gave faster
growth and higher C.0.D. reduction. . In our experi-
ments we found that as the inoculum size increased the
time requrred for complete removal of the su%ar dropped
from over 17to 6 hr.  Demonstrating a better growth
with a larger inocula, while longer periods of time were
required with the smaller quantities of seed. Since
economic factor Is an important consideration in the
?rovvth of fungi decreased processing costs would tend
0 Increase the commercial feagibility” of this ogeratron

?enera un% grown on differerit kinds of substrate
in ba ch cultures™have heen reported to contain_between
) and 60 per cent protein. 1018 Fusarium moniliformed
Was reported to contain 3 Per cent protein, Fusariym
oxysporum7. 35 per cent protein; and for other species
of usarium values of 30'to 60 per cent were reported.
In our_studies the fungus contained 558 per cent pro-
tein. Tne total carbohydrate content was 26 per cent,
and the nucleic acid content 551 per cent which IS in
agreement with that reported earlier (25-6 per cent)lb
Amon% the various types of mrcroorganrsms east ang
filamentous fungi have been the most commonly Used
for microbial protein. production. Filamentous fun?
possess certain qualities like texture, higher amounts
of essentral amino_acids, protemn content, fast rate of
growth, lower nucleic acid. content which make them
preferable to yeast specific cases.519%

Though it has been reported that some Fusarium sp.
are mycotoxin producersL2L experiments done feeding
rats with Fusarium sp as a source of protein have shown
no apparent toxic effect9.
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Physico-chemical Changes in Whole Wheat Flour (Atta) and
Resultant Atta During Storage
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Changes observed during five months storage of atta (whole wheat flour) and resultant atta showed that free fatty
acids (FFA) and alcoholic acidity increased rapidly in resultant atta (0.19 and 0.30 percent respectively) than in atta

(0.05 and 0.15 ﬁ
musty odour within 2 months.

er cent respectively). While atta was in good condition, resultant atta developed slight bitter taste and
The poor storage stability of resultant atta can be attributed to higher moisture con-
tent (12.1 percent) as well as to the activities of lipase, lipoxidase and protease.

The adverse changes during storage

of resultant atta were minimised by reducing its moisture level from 12.1 per cent to that of atta (7-8 percent).

The main raw material used in the preparation of
chapati, one of the major staple food is the whole wheat
flour {atta) or resultant atta also known as mill atta,
a hy-product from roller flour mill.  Though more
suitéd for chaPatl makingl  Atta is more Expensive
than the_ resultant atta, Which has better nutritional
characteristics, as it contains the higher amountsof some
of the essential aming_ acids and Some vitamins2 of B
group but has comparatively poor shelf-life. The changes
in the chemical and dou%h characteristics of atta durm%
storage have been reported by several workers3 5 whil
information on those for resultant atta is Iackln(i. Hence,
comparative storage behaviour of atta and resuftant atta
and the factors resgonsml,e for the raIp|d deterioration
of the latter are presented in this paper.

Materials and Methods

Materials: - Samples. of resultant atta and wheat
gnst rocessed to obtain the same,_were Rrocure_d from

commercial roller flour mill. The wheat grist was
ground ina disc mill (chakki) fo obtain atta. Resultant
fta had a moisture content ‘of 12 per cent and the atta
/.1 per cent, Mojsture content of & part of each of these
flour was adjusted to that of the other either b)i drying
or keepm%_m a humid chamber, Pre[%ar_ed samples iere
stored In air tight tin containers at ambient temperature
21-29°C) and Telative humidity (60-/0 per cent), Mate-
lals were periodically Inspected for infestation and
samples drawn at freguent intervals for analysis and
evaluation, y _

Chemical characteristics: Moisture, total ash  and
ether extractives in the samples were determined ac-
cording to AACC methodo. Mlcro-Kg_eIdahI method
was used for estimating the crude protéin and ACAC

68

method7 was used for determmm% the FFA. Alcoholic
acidity was estimated by the method described in SIS,
Proteolytic activity and lipase actm%I were determined
bv the' method “of Lusena and Me Farlane9 and
Kanthara Urs et a/16 respectlveli/. Lipoxidase activity
was determined by the AACC method6using differential
restometer.

ough characteristics: ~ Farinograph characteristics
of aftd samples were determined”at a chapati dough
consistency of 45C BU using lever position of 1'3,
according to the method standardized by Haridas Rao
etalu. The extensograph characteristics Of such a dough
were determined, US”EAB (,% doughll instead of 1
recommended in the AACCS procedure.  Tne farino:
grams as well as the extensograms were evaluated
according to standard procedurés,

OrganoIeE)tic quality;  The stored flour samples were
evaluated a monthlg Intervals by a panel of six judges
for odour, taste and for infestation.

Results and Discussion _

Chemical characteristics: Some of the important
chemical cha[acterlstlcs of atta and resultant atta arc
given In Table 1 _

Moisture content of resultant atta was h|ﬁher by about
4 per cent than that reported earlier for afta dué to the
conditioning of wheat from 10per cent moisture to about
15 per cent before mlllln%. However, in the case of ata,
a 10ss of about 2 per cent was observed during grinding
In chakki due to frictional heat.

Free fatty acid content was abqut 3 times higher and
alcoholic acidity about 2 times higher in resultant atta
as compared to those of atta. The alcoholic acidity of
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Table 1. some chemical characteristics of whole wheat

FLOUR* (ATTA) AND RESULTANT ATTAS

Four samples Atta Resultant
atta
Moisture (0/9 110 1200
Total ash (%) 158 157
Protein (NX5.7) (% 1060 1110
Ether extractives (% 181 1
Free fatty acids (%) 0031 0.08/
Alcoholic acidity (% 0.059 0.098
Lipese activity** 520 968
Protealytic activity+ 42 8%
Lipoxidase activity); (/up 210 55

Al values are on 14% moisture

¥ ing of whol f
&%%ﬂ%;‘fﬁd“pmmo ole wheat fiour

=OF0L N NaOH |
+Expressed & milliequivalerts of tyrosine per kg of flour
JOF oxygen per gram sayle per 20 min.

Ihc resultant citta (0.098 per cent) was conforming to
ISI_specification. .

The_activities of lipase, lipoxidasc and protease were
2-2| times higher in" R. atta than in atta. The higher
enzyme activifies in resultant atta may probably be"due
to the presence of higher amounts o'enzP/me rich parts
like %erm and aleurgne layers of wheat.

There was no significant chanqe Ir the moisture con-
tent of hoth atta and resultant atta during storage.

_Gen_eraII)(, FFA content of both, the saniples increased
with time, the rate of increase being higher in resultant
atta. (0.265 per cent) than in atta (0,11 per ognt) after 5
months storage (F|?. 1). The greater increase in resultant
atta might probably be due to the higher activity of
lipase and liposidase (Table 1). which are reported to
accelerate the release of free fatty acidsll — Samples
having higher moisture content showed more FFA.

This was further confirmed when the atfa sample

Was stt%red at higher initial moisture level of 121
er cent.
P In the case of resyltant afta ,havm% 121 per cent
moisture, the alcoholic acidity increased from 0098
to 0.4 per cent after 5 months storage, while the increase
In atta was from 0.048 to 0.205 per'cent. It may also e
noted that the alcoholic acidity, exceeded the maximum
limit prescribed in Prevention of Food Adultration Act,
India (0.18 per cent%wﬂhm 5 weeks of storage in the case
of resultant atta while for atta 16 weeks ere required
to cross the limit. This indicated again the better storage
staility of atta, e

Tne ncrease In alcoholic acidity during storage was
considerably reduced when the” resultant atta was

Alcoholic acidity ( *%)
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0-300} oWhole wheat flour (7.7% moisture) -l
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Table 2. changes in the farinograph characteristics of

WHOLE WHEAT FLOUR (ATTA) AND RESULTANT ATTA DURING STORAGE

» | "
%e of d%_sh.ugn%}% %HF%%% mu?m%?bl |ty
r In|t|alp 4months Initial 4months  Initial 4 months
Atta 633 604 100 105 50 50
Ristltj!m 44 606 60 100 35 70

“Vialues expressed on 14 per cent moisture besis

conditioned to_ 7.5 per cent moisture before storage.
However, the increase was always higher in resultant
atta as comﬂared toatta (Fig. 2. ~.
Dou?h_ charagteristics: hanr%;es i farinograph
characteristics of atta and resultant atta stored at"their
original moisture levels are given in Table 2 The water
r_e(iwred to make the chapat_ dough of optimum con-
sistenc
about ‘3.) per cent at the end of storage_period in hot
the samples. The dough development time and dough
stability were however, not affected due to stora%e n
the case of atta. while a considerable increase in the

6450 BU at lever position of 1:3) ‘decreased b%/ k
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ahove characteristics was observed in resultant atta.
Similar increase in the stored resultant atta samples has
also heenreported b)AArya etal~. The resistance to exten-
sion increased and the extensibility decreased in resultant
atta and atta samples during stora%e Table 3). However,
the extent of increase was higher in resultant atta.

Even after altering the moisture content there was
no effective chan?_e in the farinograph or in the extenso-
gr%)h cheiractens ICS, :

rganoleptic quality: Tne data on organoleptic
evaluation of atta and resultant atta having different
moisture levels are ?lven in Table 4. The attd kept well
for two months hut musty odour was detected after 3
months. Tt was free from insect infestation even after
5 months, On the other hand, resultant atta developed
musty odour within .3 month, bitter taste after two
montns, which intensified further on storage, insect
Infestation was also observed after 3 months which
Increased wﬂh_storaqe. Howevey, the resultant atta in
which the moisture Tevel was adgusted to 75 per cent
ept well for 2 months without development of any
musty odour or bitter taste. Onset of insect infestation
was also considerably delayed from 3 to 5 months.
However, its quality vith respect to odour and taste was
inferior to that of atta stored under similar conditions.

Table 3. changes in the extensooraph characteristics of whole wheat flour (atta) aaaaaaaaaaaa atta ng age
Resi Extensibility (E) Rzﬁi)%of
Type of flour extension % m’ng ©
P Initial mﬁmﬁnﬂug InitiaInf Amonths  Inidl 4nonths Inid 4 months
Atta 680 T80 | 3 170 205 35 310
Resultant atta 10 %0 4 4 149 234 402 455
T able 4. organoleptic quality of whole wheat flour (atta) aaaaaaaaaaaa atta red at ambient conditions
Initial Havour" after: inglicated period Infestation® Indi f
Type of flour  moisture Wnnﬁ%s'& &d storagepe m‘?rqnn%rop%ar% pecd
(% 0 1 2 3 4 5 0 1 2 3 4 5
Atta i PW PW PW M M M - - - - —
Atta 120 PIW  PIW  PIW M  M&B M&B — — 4
Resuftantata 21 MW~ M M&S8B M&P B B _____ ottt
Resultant atta 75 MW MIW MW MW M \Y — = %
a. PTW—Pronounced and typical of wheat +Slight infestation with tendency to form lu
MTW—Mild and typical of wheat + +Infgstation wi.h formation of [umps »

M —Musty
B %_I%E;ehtly hitter
B —Bitter

++ + Infestation with the presence of live insects.
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Similar observation was made with atta samples having
h|(11h moisture content,

It could be concluded that the atta has.a poor shelf
life when compared to atta due to the hHher content
of moisture and lipolytic enzymes. The shelflife of resylt-
tant atta could be considerably improved b?/ reducing
the moisture. But even at equal moisture fevels, atta
had better shelfTife on storage possibly due to its lower
enzyme activity.
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Bread wheats, ‘WG 357" and °S 308" and their milled fractions, showed significant resistance to_ proteolysis by %oam
flen and Rhoyme A tested at a_ concentration of 60 o 300 Casein uits (CUIOGy) M

V\asl%,v\tmoon‘%edwm n ad Royme A4 Fari ,
a dose of 3 to (lJ/I_OC?Paloal Decreasirgzyﬂn% levels to 10 Ora%v _ Teactic
n 10 be more dameging to gluten WG 357, withstood proteolytic action better then

and a half hr indicated papal |

‘S 308 Ficin doughs wiere found nomel to handling cuning
flein and Rhozyme "A4 inproved o grain- andl texdure.
& an incex of " proteolytic inhibition is |

properties of fiours,

The presence of protease inhibitors in different grades
of English wheat ‘flour, capable of mhlbltlnlg gaf)al_n
action” without any effect on the native _proteolytic
enzymes of wheat was reé)orted by Hites et aid. Johnson
and Miller2confirmed the presence of a papain inhibjtory
factor in wheat flour, usm?
The inhibitor fraction extracted from Wheat was shown
to be non-dialyzable by Hites et atl and by Shymala and
Lg/mana The distriution of proteolytic inhibitor. in
varioys mill fractions has not received. sufficient
attention.  Low proteolytic acitivity in Indian wheats

farinograph technlgue.

Innibition of fian activity
|uten recovery and enzymes when Used at
bt increasting the réaction time to one

baking, In Wes celeterious to loaf qualify wheress
nE\/idenoepauia\sI preserted to show that scgiublefy N values

Late o refflect the mechanics of action in relation to dough and gluten

has been reported earlier b Smgh et a4 In this paper,
results of the distributjon of protease inhibitor in milled
products of two extensively cultivated varieties of Indian
Wwheats, ‘WG 357" and ‘S'308', and effect of plant and
fungal Rroteol_ytlc enzyme sut()plementanon as (eter-
miried rmeologically and by baking tests, are presented.

Materials and Methods

Straight-grade flours (Table 1) of ‘WG 357 and ‘S’
308" were prepared In the pneumatic Buhler laborator
mill (MLU-202) after conditioning to 155 per cerft
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Table L vyield
of WO

nd composjtion of straioht-grade flours
AND § VARIETIES OF WHEAT

Variety Sg,%'geht &)c()tgl Ash [a)ICt&IS\EIaIIC Dsqgr%%ed
b 01 oo qmp 66

WedH7 03 9% 046 36 119

S I8 n2 9 08 W 4

moisture. Tne milled fraction were collected separately.
Break, reduction and dusted bran flour fractions were
combined to obtain straight grade flour, Bran, shorts
and flour were collected Sepdrately, weighed and kept
In individual air-tight containers,

Enzyme suRh)Iements included fungal grotease, Rho-
zyme "A-4 (M/s Rohm Haas, Philacelphia. USA),
papain and ficin. Tney were used accordmg to their
activity determined by”the AACC procedufed.  The
casein"used as substrate was Hammarstein grade (BDH)
and the_ activity expressed in casein units {CU).

‘The inhibitor was extracted from flour and bran
gmely ?round) by maceration with two and two and a
alf volumes of distilled water respectively, in g glass
pestle and mortar for 5 min. The slurry wes centrifliged
at 10.000 rpm for 10 min and the supernatant decanted.

Protealytic inhibitor activity was determined by the
modified Ayre-Anderson6 method as described by Hitres
el al.1 Soluble N was determined by the method of
Lowry et al? as modified by Skupin and” Warchalewaskig,

Gluten recovery, as affected by the proteoIth supP_Ie-
ments, was stuided using plain doughs. n the first
series, the proteolytic [Bvels, 30-120 CUNQQg, were
used as In the farirjograph studies... Thirty minutes rest
was given to the doligh as prescribed by the AACCS.
In the second series, the dough was resed for 90 min
hefore Washlngogluten. This simulated bulk fermentation
time used. in akmgo Tne levels of protease supple-
ments varied from 10 to 40 CUNOOg. ~Gluten strength
was evaluated according to the Hanford9 scale. The
farinograph was operatéd in accordance with constant
flour WEIgh’[ method of AACCS using a 50 % mixin
bowl. Calculated quantity of enzyme”in solution, wi
added to doughs and mixed for 15 min to decipher
changes occurfing In consistency, . Farinograph_water
absorption of the control was used in these t&sts. Dough
handhn? properties were evaluated - subjectively “at
different stages in baking. Straight doughi. method of
baking with remixing10 was followed. Baking formula
included(q): flour, 1 ;Heast, 2.5, sugar, 2.5; shortenin
10: salt, 0 and 15; and proteolytic enzymes, 0 to
CU. The dourgh was mixed optinally, fermented for 90
min remixed for 15 sec, followed by a recovery for 25

Table 2. inhibitory effect of wheat varieties and their milled fractions on the activity of i'rotfolytic supplements

Proolic spplert ( ) . Increase in soluble N1 -
b Wt  Ban  Sots  Four  Whet Ban Sorts  Four
Papain 60 00 58 00 00 00 00 00 00
120 00 108 18 19 00 00 00 05
13 02 Al 32 33 00 00 00 37
200 04 360 46 43 05 36 22 10
k) 07 408 65 52 15 54 41 125
Fictn 60 09 36 46 57 03 36 13 00
12 7 1R39 103 107 09 72 32 05
19 25 &1 162 1554 12 132 46 43
240 38 32 97 182 17 15 14 65
R\ 49 B2 50 29 20 B9 1 134
Rhozyme A4 &0 00 00 00 00 00 00 00 00
o 12 00 00 05 00 00 24 00 00
13 04 00 05 24 03 48 00 19
240 06 00 13 33 05 U8 22 48
k1) 07 58 22 43 08 187 36 70

1*F ratio—Varieties, 1224; mill fractions, 1803; proteolytic supplements, 1954; aosages, 1119, (P< 000
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min. After proofing for 55 min at 303C, the loaves
were baked for 25 min at 232°C, cooled and volume taken
by the rape seed displacement methods. Next day they
were scored for crust and crumb characteristics.

Soluble N and loaf vo ume data were examined
statistically. by the ana%/srs of variance using ‘F’
ratio as criterion of significance.

Results and Discussion

Soluble N:  Statistically significant
ences existed in the protease’ mhibitory effec of the
varieties, their milled fractions and the proteol ytrc
supplements (Table 2). The extract of ‘WG 357’ ran
showed no inhibitory effect on Rhoz me A4 upto 240

U concentration, Greater |n | |t|on 0 V\})apam and
ficin by the bran extract of S 308" than
observed. Extract of 8308 shorts Inhibited é)apam
more than ficin.  The flour extract of ‘WG 357

$<0 012 differ-

sé%%wed minimal inhibitory effect as compared to ‘S

Gluten:.  Ficin affected the gluten strength of both
the varieties than Raparn which affected morg the weaker
08" gluten in the range of 30-120 CUIQQq (Table 3)
Rhozyne A-4 had little effect either on the”quality or
rfepercenta? recovery of gluten,  However, with in-
reased level of the enz¥me these parameters WWere
affected.  There seeme ’\){any correspon
dence between the results of so ube 85 ‘an index of
proteolytic inhibitor activity with the physrca chanﬂes
In gluten evaluted by thé Hanfords' method.9
l uefyrn? action of ficin on gluten was attributed to its
faster “action. A gradual qecrease |n the recove of
?Iuten from oughs havrn increasing levels of tepro
eolytic supPIements 104 CUI00g) and extended rest
timé simulating bulk fermentation qf dough was obser-

Table 3. effect of PROTEOLYTIC SUPPLEMENTS ON THE RECOVERY AND STRENGTH OF GLUTEN

_ Dosa%e WG 357
Proteolytic supplement  (CU/IO Dry gluten Decrease
(%) (%)
Control 0 9.0 -
Papain 30 9.0 00
60 9.0 00
120 a8 22
Ficin 30 8.9 11
60 8.4 6.7
120 81 100
Rhozyme A-4 30 9.0 Q0
60 8.7 33
120 8.9 11

See Reference 9

ved (Table 4).” The loss of gluten from 308" having
§ 308
Gluteno Dry gluten Decrease Gluteno
strength score (%) (%) strength score

6 9.2 — 6
6 91 11 5
6 9.0 2.2 4
6 9.0 22 2
6 9.0 22 5
é 8.5 18 2

— — 0
6 9.2 00 6
6 91 11 6
6 92 0.0 6

Table 4. effect OF PROTEOLYTC SUPPLEVENTS ON THE RECOVERY AND STRENGTH OF GLUTEN FROM DOUGH, RESTED FOR

NINETY MINUTES
. Dosaog WG 357 $ 308
Proteolytic supplement 1009)  Dry gluten  Decrease Glueno  Dry gluten  Decrease Gluteno
(%) (%) strength score (%) (%) strength score

Control 0 8.9 — 6 10.0 — 5
Papai 10 8.8 11 ) 9.2 8.0 5
et 20 83 1 ; o1 00 :

30 8.7 2.3 5 9.0 10.0 5

40 8.2 78 5 8.6 140 4
Ficin 10 8.9 00 6 9.8 2.0 5

20 8.7 23 6 9.6 4.0 5

30 86 34 b 9.4 6.0 5

40 8.4 5.6 b 9.4 6.0 4
Rhozyme A-4 10 8.9 00 6 100 0.0 5

0] 8.9 00 6 9.8 2.0 5

30 8.7 2.3 ) 9.7 3.0 5

40 8.6 3.4 ) 9.6 4.0 5

See Reference 9.
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apain (40 CU/

p OOg& was Upto 14 per cent. The gluten
Was Iargely d|srupt b(yj pasgam than either by ficin or
by Rhozyme A

|uten was rated stronger
accordmg to Hanford9 scale than ‘S 308'.

Upto 40
of the roteolyt|c g Pplements the strength
of Its gluten was hardl

}/ affected. It was commonly
observed that the su pements mellowed the gluteris

even below the inhibitory levels.

Farmo rams: ‘WG 357 flour showed hetter rheolog
% uality by the fannogra h technique éhan ‘S 308’
characterised b oor ab3or t|on dough development
time,-mixing tolerance Index and marked tendency to
softening (Table 5). At difterent levels of the proteolytic
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supplements
P h development times decreased gra ua
Ieve of papam was increased from 30to 120

peak consistencies harglly chanﬂed The

& the
unlike the negligible effect of ficin and Rhoz meOOg
which hardly &ffécted the properties of ‘WG 357’ d %

The results Indicated a substantial latitude in the rneo-
logical behawour cf dough In case_ of ficin than paPam
and Rhozyme A-4. This was despite the fact that ficin
showed consicerable softening of gluten in isolated

yDoudh handling:  Dough ol ‘S 308" havmd 10 CU/
100y ot papain was sticky Which became more sticky with
Increased concentration” of the supplements (Table 6)

Table 5. effect of proteolytic supplements on the farinograph curve characieristics of WG 357 and S 308 flours

_ Dosa%e Dou?_h development Stability, Mixing tolerance index Softening
Proteolytic supplements (Cuno ime (mln{)J (min) (B.U.) (B.U.)
WG 37 S308 WG3H7 S8 WG3H S308 WG 357 S308
Control 0 38 22 60 17 9% 160 80 150
Papain 30 35 21 48 14 9 155 8 170
60 30 20 4.0 15 105 170 9% 180
120 15 19 2.1 08 105 155 160 20
Ficin 30 4.0 21 57 17 95 155 70 165
60 37 21 6.7 15 8 160 10 155
120 35 21 66 17 9 155 75 170
Rhozyme A-4 30 32 20 38 15 7 160 15 170
60 35 20 2.9 16 125 160 150 185
120 35 21 48 10 165 160 135 190

Farinograph water absorption—WG 357, 58.8%, S 308, 55.2%

Table 6. effect of proteolytic supplements on thf, dough lr,{‘aré&{‘ iKnIRIé)ropertiesl of WG 357 and S 308 flours at different stages

Proteolytic supplements treated at indicated dosages (CU/IOQOg)

Proteolytic supplement Stage WG 357 S 308
0 10 20 30 40 0 10 20 0 40
Papain Mixing N N N N N N N N N N
Remixing N N N SS VS N SS S VS WS
Sheeting/moulding N N N E R N F F VF R
Ficin Mixing N N N N N N N N N N
Remixing N N N N N N N N N N
Sheeting/moulding N N N P P N N N N E
Rhozyme A-4 Mixing N N N N N N N N N N
Remixing N N N N N N N N N N
Sheeting/moulding N N N P P N N N N N
L N—normal P—pliable E—extensible ~ SS—slightly sticky ~S—sticky ~ \VS—very sticky ~ VV/S--very very sticky F—Flowy

VF—Very flowy - R—rotten
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Table 7. effect of proteolytic supplements with and without salt on the baking characteristics of

WG 357 and S 308 flours

WG 357 S 308
Proteolytic Dosage Salt 0.0.% Sait 1.5% Sait 1.5%
Supplement (CUMO0) | gt Crumb Loaf Crumb Loaf Crumb
vol. _ vol. _ vol, .
(ml) Grain  Texture (ml) Grain  Texture  (ml) Grain  Texture
Control 0 515 F S 520 F S 475 F S
Papain 10 500 F S 495 F S 475 F S
y.0) 465 F S 455 F S 425 F H
30 425 C H 420 C H 405 C H
40 — — — 400 C H 400 C H
Ficin 10 495 F S 520 F S 510 F S
20 500 F S 520 F S 495 F S
30 505 F S 520 F S 495 F S
40 495 F S 500 F S 500 F S
Rhozyme A-4 10 505 F S 515 F s 515 F S
20 500 F S 515 F S 515 F S
30 500 F S 515 F S 515 F S
40 505 F S 495 F S 520 F S
F—fine G—coarse S—soft H—hard

‘F* ratio—varieties, 2.95 (non-significant); —proteolytic supplements, 19-79 (significant at P=0.01); —dosages, 1.79 (non-significant)

Under similar conditions, ‘WG 357" dough was less
sticky. ~ Ficin and Rhozyme A-4 doughs Were judged
normal at different stages of handling’in baking.
7" doughs, without salt, were more sticky than with
salt, specially when papain (40 CU/100g) was used. The
mproving effect of salt on the ‘WG 3 douohs having
Rhozyme”A-4 was also observed. CoIIatm he resuls
of gluten softening and dough handlin f? Pro perties,
it seemed that plant proteases had reater effect on douh
than the fungal, protease, which contrasted with the
proteolytic infiibitor concept based on soluble N vaIues
Baklng As the Ieve oagam in the doug ag
increased from 0-40 CU/100g, the loal volumes decrease
considerably (Table 7). The loaf volume of ‘S 308 was
decreased even at 10°CU level of papain, belr\tl% more
pronouinced with 40 CU in the dough."The loafvolumes
were hardly affected by the corresponding Jevels of
ficin and Rhozyme A-4 stipplements. Overall, differences
in loaf volume of the var|et|es of wheat Were non-Signi-
ficant. However, amon the protel oemc su pIements
the loaf volume dtﬁeren B e e statistically significant
(P<0.01). The dama mg e ffect o Papatn on loaf
volume has been reporte h/ Hites el al.1" The crumb
grain of ‘WG 357" control and of 10-20 of papain loaves

was fine but became coarse at 30 CU level. The grain
of ‘S 308" control loaves was fine but became coarse
even at 10 CU of papain, and more 50 when 20
of the enzyme was used. With ficin and Rhozyme A4
in the rande of 10-40 CU, the crumb gratn of oaves o,
both the varieties was fine and texture Softer.
loaves baked without salt had character|st|cs 5|m|Iar
to the loaves without salt, but tasted incipid. Improve-
ment |n crumb characterlsttcs usin éudtmous levels of
roteo IC S Pp lements was reporte h et al4
resents dy has shown that the |nh|b|to effect
of m|IIed wheat tracttons W Iar% ey confined to the
soluple N producing act|on Thegl tnsoftemnci action
Was less obvious overt e optimal” range o Pements
osedtwnh accompanying improvement of loaf charac
eristics
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Tubers from seven cultivars of cassava were processed by pan-roasting of the flour and their amylose content and

organoleptic quality evaluated.

Both total and insoluble amylose content were higher in the roasted samples.
soluble amylose content and stickiness score was not consistent.

tribute to the cooking quality of cassava.

. Cassava Hour becomes sticky during cookingl This
in turn, lowers the acceptability of the product.™ Studies
In this laboratory have showri that cooking quality of
cassava could beimproved by heat-moisture-treatment2
Cereal flour prepared from wheat, and rice are often
roasted prior to steam-cooking to reduce the develop-

ment of stickiness. In the present study the_effect of

roasting on amylose content and textural”quality of the
roasted” cassava flour in terms of stickingss have been
studied using a few selected cultivars.

Materials and Methods

The cultivars used for the study were two local
varieties ‘Malayan-4" (M-4) and ‘Local White', and also
the _high-yielding varieties ‘H-97," *H-2304' "H-165'
H-226" and “H-1687" released by the Central Tuber
Crops Research Institute (CTCRI), Trivandrum. ‘Mala
an-4" and ‘Local White” were procured from the local
arms while the_high-yielding varieties were collected
from CTCRI Experimental” Farm, _

Potato amylose used as the standard was obtained
from the Vallabhai Patel Chest Institute, New Delhi.

The roasted samples were less Sticky when steam-cooked, than unroasted samples.

Intervarietal relationship between in-
In addition to amylose. unbound fat may also con-

A C-2 spectrophotometer Model VSU-2P was used for
readln? the ahsorbance. _

Heal treatment by roasting:  Fifty gram lots of flour
were moistened to raise thé moisture” content to 2812
?er cent, hand-mixed, and kept in stoppered glass bottles
or 1to 2 hr for moisture equilibration. Samples were
then roasted till the ’ﬁ)ro_duc _ qave out a fried aroma.
Experiments were done in triplicate with each variety.
The parameters studied are (ilven in Table L

Amylose estimation: Total and hot-water soluble
amylose contents were estimated in both untreated and
roasted samples. The difference between the two values
was taken as the insoluble amylose content of each
sample.  Total amylose was estimated by the method
described by Sowbhagya and Bhattacharya-h

The soluble amylosewas determined by the method
of Hall and JohnSond with the foIIowm(I; modification
arrive at after standardisation of particle size, extrac-
tion_ time and size of the aliquot. N

Fifty milligrams of flour sample 60-100 mesh (British
Mesh N_o_.% was extracted with 100 ml' distilled” watey
In a boiling water bath for 10 min.  Aliquots (5 ml)
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Table 1 experimental parameters of heat treatment of
CASSAVA FLOUR

Initial ~ Moisture  Roasting Roasting ~ Moisture
Cassava Moisture afterequi- temp. ~  period”  of roasted
variety  content libration (min) ~ sample

<) (%) (%)
M-4 102 21.0 12 15 26
Local white 8.2 26.0 (0% 155 14
H-97 1.6 258 @ 15 12
H-2304 16 26.0 @ 14 14
H-165 9.6 26.6 0 14 18
H-226 9.2 26.0 104 15 21
H-1687 94 268 (0% 14 12

wiere taken for development of colour. - The ahsorbance
was read at 600 nm. I¥ses WWere done in triplicate
and the mean value was taken_in each case.

Cooking quality studies: Cooking quality of the
steam- cooked roducts |prepared frem roasted samples
were evaluate by a s ected Jpanel of 8 judges.
products prepared from plain (not roaste cassava
flour, and"rice flour were Used as re'erence samples for
lowest and highest acceptahility respectively.

Results and Discussion

Results of the analyses of untreated and roasted

rpIes for their amylose contents and the|r orzqanolepuc
score for stickinessare presented in Table

Changes in amylose content: AN INCrease In the
values of both total and insoluble amylose content was
noticed in all the varieties after roasting. The total

am lose content in the roasted samples ranged from
to 225 per cent among the varieties studied. These
vaIues were ‘more or less |ndent|cal with the valyes
obtained for the same vanetles a er defattlng with
chloroform-methanol 21?1as alread 'y reported yRa{
et als. In the latter case the values an% d from 20.3 10
219 percent.  This possibly squests atI|ke defattmg,
heat treatment by roasting may dlSo enable the cleavagé
f lipid-amylose comﬁlex thereby enhancing the free
an1ty 0se content In the roasted samples.
he per cent increase of total amylose content in the
roaste samples over that of untreated ones differed
Slﬂnl |cantly among the varigties. Eventhough varieties
65; ‘H97; ‘H-226", and ‘H-1687’
had aImost 5|m|Iar levels of amylose contents in their
untreated samp es the per cent inCrease of amylose after
roasting was WI dely di erent This could be ue to the
d|fference in the nature of lipid-amylose complex which
may be characteristic of each variety. It has aIread)r
heen reported by these authors that the extractable fotd
lipids from the Varieties Used for the study, ran?ed from
0:9to 1.2 per cent when the samples were extracted usmrq
glv)eSnt system consisting of chloroform-methano
Amylose content and textural quality; _In rice flour,
studies carried out with aifferent varieties of rice by
Bhattacharya et ais, have indicated that insoluble
amylose content could be considered as an_index of
cooking quality. In this study on cassava flour also,
increase in am Iose contents after roasting was found to
be generally followed by reduction in stickiness.  How-
ever, it wes 5|9ht ay ditferent in that the relationshi
amon dlfferen rigties was not so close or direct
as in fhe case of rice. The reduction of stickiness durin
roasting may also be due to the presence of unboun

Table 2. amylose content* and cooking quality of cassava flour

Raw flour
Cassava Total insoluble tmylose  Stickiness
Variety am%//lose % As %Iof (score)@
) fmylosc
M-4 188 56 2.7 26
Local white 194 56 288 34
H-97 191 37 193 21
H-2304 203 53 26.1 35
H-165 189 51 269 15
H-226 19.7 52 26.4 15
H-1687 196 1.2 36.7 32

‘Expressed on moisture free basis
@Expressed on a score scale:

Roasted flour

Total amylose Insoluble amylose  Stickiness
% % % As % of  (score)
increase otal
amylose
206 9.5 12 349 4.7
216 102 88 40.7 52
215 126 19 36.7 4.0
214 54 74 346 44
225 19.0 9.0 40.0 25
214 86 78 364 4.0
20.9 66 9.6 45.9 41

0 to 10=lowest to highest acceptability
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Pat (polar lipids) caused by the cleavage of lipid-amylose
complex as it is aIrea_d}/] known_ that amylose forms
inclusion compounds with polar lipids/, it"has already
been reported in our earlier stuay5 that defatting of
cassava . increases the insoluble ar_n;ilose content” put
results in  increased stickiness possitly due to quicker
gelatinisation and also total removal of fat.
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Lactozyme a /3-D-galactosidase preparation (NOVO Industries, Denmark) when added at the rate of 1 ml/l of buffalo
milk at 40°C hydrolysed about 50, 71 and 90 per cent of lactose in 30, 60 and 120 min correspondingly. ~ Significant
differences (P<0.05) were noted in lactose and hydroxymethyl furfural (HMF) contents of Khoa prepared from lactose
hydrolysed (LHM) and lactose unhydrolysed (LUM) milk.  Khoa from LHM contained 2.56 per cent lactose as com-
pared to 23.4 per cent of the one prepared from LUM.  The HMF content (61.28 fi M/100g) was also signifi-
cantly higher (P<0.05) than the khoa made from LUM (14.28p-M/100 g).  Khoa prepared from LUM exhibited
higher proteolysis and lipolysis, and was also susceptible to mould attack within 3-4 days. Khoa prepared from LHM

showed higher peroxide value, resistance to mould attack till 30 days. It was sweet in taste, soft, brown in colour and had
uniform body and texture.

The problem of lactose intolerance due fo the deficl-
ency of JJ-D-galactosidase in the brush border ol intesfi-
nal” mucosal? has necessitated develogment_of_ milk
products based on lactose degraded milk3. The incidence
of lactose intolerance vary with diifferent races and geo-

raphical conditiond. Among Indians and peoplé of

e far east, lactose intolerarice ranges from 50°tg 8
Fer cents, So far attempts have not been made to utilize
actose hydrolysed milk for the manufacture of dairy
products in India. Khoa is one of the important products
made from whole milk which forms & base for many

Indian sweets. About 7 per cent of total milk produced
in the country is converted into Khoah. Studies were
undertaken on the enzymatic hydrolysis of lactose in
bHﬁan milk and conversion of such milk to khoa,
The results are presented here.

Materials and Methods

Buffalo milk was obtained from the student’s Training
Dairy of this college and also from the Hadgud villagé
Co-operative Sociéty of Amul Dalrfy Anand.

Lactose hydrolysis:  Lactozyme of NOVO' Industries,
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Denmark (1500 lactase units/ml) was used at the rate
of 1ml per 1 of milk. Reaction was carried out at 40°C
for 2 hrand the extent of hydrolysis recorced at 30 min
intervals according to the procedure of Nickerson
eta17. Samples of 50 mi were boiled to arrest the reaction,

ilk used”for manufacture of khoa Was incubated at
40°C for one hour after addition of lactozyme.

Khoa was pre pared from both ynaltered (LUM) and
lactose hydrolysed ( LHM)[ raw milk, by the open pan
desiccation m thod in batches of 31, “as described by
Srinivasan and Anantakrishnang

Total solis, protein, ash, calcium and total reducing
value, of milk and knoa samples were determined a5
descriped in 15T9. Fat in milk1 ana khoall Was est|
mated by ISI methods. The acidity of milk and recon-
stityted khoa (20 g knoal 100 ml water) is expressed as
lactic acidl) "Lactose, glucose and rg]alactoe in milk
and knoa Were estimated’ by the method of Nickerson
etal?. Free fatinknoa Was estimated b
Hall and Hedrick1?, free fatty acids ?}FFAX by the method
of Thomas et alin, proteolysis by the method of Lowry
et a/14 peroxide value by A.O.A.C.5 procedure and the
Kv xy methyl furfurdl (HMF), by the method o

eeney and Bassetteld Comparison befween the two
khoa pregaratmns was carried out by the application

Results and Discussion

The rate, of hydral rt/SIS of lactose in buffalg milk
lactozyme is shown 1 F|? It is observed that abou

71 and 90 percent of lactose is hydrolysed with 60 and
120 min of Incubation respect|vely Percentagfe hydrolysis
of lactose in six samples of raw milk used Tor prepra-
g%tzog klh % ranged from 71.2 to 74.2 with an average
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Fig. 1 Raliﬁ of hydrolysis of lactose by Lactozyme in Buffalo
milk.

the method of

The results on the chemical composition of milk,
khoa made from LUM and LHM are presented in Table
L Very low moisture content of knoa Samples may be
attrlbuted to the prolon ed de3|ccat|on period required
to achieve proper bo I\X and texture in LHM-knoa,
Lactose content of LHM-khoa (2.56, per cent) is signifi-
cantly (P<0.05) lower than that of LUM-khoa '23.40

Table 1. chemical composition of milk and khoa made
OSE HYDROLYSED (LHM) AND LACTOSE
UNHYDROLYSED (LUM) MILK

Constituent Milk LUM-  LHM-
Khoa Khoa
Total solids (g/l0Qg) 15.63 81.29 82.97
Fat (g/100 g) 6.76 36.37 30.67
Protein (g/100 ) 351 1773 18.05
Lactose (g/100 g) 4.62 2340 2.56*
Glucose-)-galactose (g/100 g) — — 18.90
Ash (g/100g) 0.69 3.67 3
Calcium (mg/l00g) 15500 85430 84430
Phosphorus (nig/100 g) 98.00 62080  607.50
Acidity (% lactic acid) 0135 0.63 0.65
Total reducing capacity
(% glucoseg 3600 1771 19.23
Hydroxy methyl furtfural
(p m7100 g) - 14.28 61.28*
Free fat (% of total fat) — 65.91* 5510
Free fatty acids (% oleic acid) — 02 020

Average of six samples. *Significant at 5 per cent level

Table 2. changes in acidity, tyrosme release proteolysis

FREE FATTY ACIDS RELEASE E_IPOLYS AND PERO DE VALUE
LACTOSE  UNHYDROLYSED LACTOSE  HYDROLYSED
(LHV) kHoA DU ING STORAGE AT 30°C
Storage Acidit Tyrosine  Free fatty  Peroxide
perlog (% lactic mglg) acids, value
(hr) acid) (% oleic (ml of

acid) 0.002 N
(NaX203
LUM- LHM-LUM- LHM-LUM LHM- LUM- LHM-
Khoa Khoa Khoa Khoa Khoa Khoa Khoa Khoa
0 062 064 198 18 022 020 024 051
24 069 075 216 189 024 oz 057 079
4 074 079 283 206 033 030 067 108
[/ 078 081 359 237 047 039 072 142
% 081 083 420 249 055 044 105 192
20 084 085 457 263 063 049 120 198
144 089 090 476 290 070 054 136 219

Each value is the average of six replications.
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[ centr). It is also observed that there is further hydro-
ysis of lactose probably due to continuance. o; acti-
vity even during evaporation till_the enzyme is inacti-
vated at elevatéd temperature. The net hydrolysis of
lactose _during these two stages therefore, "totafled to
about 89 per Cent. The chemical composition of LUM-
khoa I5_comparable with reported valuess, It is also
seen in Table L, that when milk is converted into kiioa,
there i Increase In acigity. This could be attributed to
|actose-protein interactions3 phosphate bond cleavage®
thermal decomposition of lactosed) and the displacenient
of onic_calcium phosphate equilibrium2L which also
lead to the heat coagulation of milk during preparation
0fkhoa and such changes appear to be morg pronounced
in LHM-milk durln%; khoamaking. . _

Increase inthe total reducing value in LHM-khoa is due
to the relase of monosaccharides (glucose and galac-
tose). Higher concentration of HMF {Table 1) in case of
LKM-khoa May be dug to the release of monosac-
charides which interact with proteins during processing22
The resulting complexes on constant heatin durl_ngi
khoa Making decompose faster and produce substantia
amount of "HMF and other intermediates23 causing
extensive browmnP In the product as compared to the

UM-knoa. The free fat in knoa is qlue to the rupture
of fat globule membrane as affected by agitation of
heated milk24. Free fat fo the extent of 82 Per cent in
khoa prepared from buffalo milk has been reported.
The differential status of free fat could be attributed to
the status of lactase intwq types of khoa preparationsz.
However no_significant difference is noted in the initial
free fatty acid %FFA) content of the two glpes 0f khoa.

The changes In_the composition of khoa quring storage
are presented in Table 2. Acidity, proteolysis, Tipolysis
and peroxide value increased with time Iading to ‘the
changes in the organoleptic characteristics of the loro-
duct.™ Proteolysis™ (release of tyrosing) and lipolysis
Rr_elease of FF g was higher in LuM-khoa Decause of

igher microbial acﬂvfll% a5 evidenced by earéy ag-
pearance of yeasts and moulds on LUM-khoa (3rd or
4th day of sora%e) than the LHM-khoa. The hlgher
Rerom e value In case of LHM-khoa may be dug to

lgher HMF content which is produced at @ faster rate.
The rate of development of lactic acid in the twe types
0f khoa Was almost similar during storage. The obser-
vations with respect to acidity, FFA and peroxide value
of Lum_-khoa are in close agreement with the observa-
tions of Rudreshappa and DeZl.

Mould rg%rovvth was observed on the surface of LUM-
khoa O the 3rd or 4th_day while LHM khoa remained
sound for: ong month,  ThiS may be due to the presence
of browning, intermediates particularly the higher con-
centrarion Of HMF in LHM-knoa, - Other factor may pe
change In the water activity of the product due to"the

generation of extra molecules of glucose and galactose
upon hydrolysis of lactose in milk.

The khoaprepared from LHM was appreciably sweet
in taste, considerably brown in colour and had soft,
smooth and fairly unifrom body and texture.
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Preparation of a Yoghurt-like Product from Soybeans*
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Yoghurt-like fermented product was prepared from soymilk using Streptococcus thermophilus and Lactobacillus

acidophilus after fortification with 1 per cent sucrose.

A mixture of the two cultures produced more acid (0.7
per cent) after 24 hr than any one, of the cultures individually. The pH was found to be 4.3.
revealed absence of beany flavour and the products had desirable body and texture.

Sensory evaluation
Incorporation of 10-20 per cent

skim milk enhanced acid production and flavour, without impairing the body of the product while a higher level

weakened the body.

Traditionally lactic acid bacteria are used to pre-
pare fermented milk products. Soymilk fermentation
utilizing lactic cultures have been carried out by many
workerstb. Hang and Jackson6 prepared a cheese-
like product from soybeans usmgI S, thermophilus.
Yamanaka et al7 prepared a sour milk beverage from a
mixture of sgy protein, cows milk, sucrose and amino
acids using . thermophilus and L. bulgaricus, Wang
et al8. prepared {eferslhlng sweet sour taste) a fermente
soy milk drink using” L. acidophilus.” Mital and
Steinkraus9 prepared soya fermented product with
ac_cgatable flavour and yoghurt-like texture but with low
acidity. _

The magor fermentable carbohydrates in soybeans are
sucrose (5.0 per cent)), raffinose (1.1 per cent) and
stachyose (3.8 per cent)16, but in soy milk the concen-
tration of these carbohydrates is less than 1 per cent and
nearly half of which is not utilized by lactic acid
bacteriall Certain lactobacilli possessing alpha galac-
tosidase are able to utilize these carbohydrates. Thus
apprommatel¥ 0.5 per cent of carhohydrates are available
in soy milk for fermentation as compared to about 5

Per cent in cow or in buffalo milk which may explain
or low acid production. Therefore, supplementation
of soy milk with a suitable carbohydrate like sucrose
ensuress. 2 sufficient acid production.

Supplementation of sucrose and skim milk to soy
milk on acid production and acceptability of the fer-
mented product were investigated.

Materials and Methods

Cultures: - Lactobacillus audoPhnus (NRRL-B-629)
obtained from Northern Reglona Research Laboratory,
Peoria, Illinois (U.S.A.) and Streptococcus thermophilds
obtained from National Dairy Research Institute,
Karnal (India) were used in this study. The cultures were
grown in sterile soy milk at 37°C and were maintained
at 5°C between monthly transfers.

P.reparatlon_ofsor milk:  Dry, whole soybeans (Bra%g
variety) obtained from Crop Research Centre of the
University were cleaned, washed and soaked in tap
water over night in three times the weight (w/v). After
decanting the soak water, the beans were washed again
with fresh tap water. The wet soybeans were then

*Presented at International Food Conference held at Bangalore, May 23-26, 1982.

Publication No. 2743 under the Journal series of Experiment station,

. B. Pant Univ. of Agriculture and Technology.
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Table J. proximate composition OF SOY MILK
Constituent Per cent
Moisture 91.00
Protein 3.10
Fat 200
Ash 043
Carbohydrates2 (by diff.) 347

1Average of duplicate experiments 2Coutains 1% added sucrose wiv

ground with nine times the weight of hot water (89-90°C)
In a colloid mill. Boiling water inactivates li OX|genase
during grinding13. The ground material was then filtered
using double layered cheese cloth. Soy milk so obtained
was supplemented with | per cent sucrose (w/v). Two
hundred millilitres of soy milk dispensed in 500 ml
conical flask was sterilized at 121°C for 15 min. Table 1
shows the proximate composition of soy milk.

Fresh skim milk obtained from Live Stock Research
Centre of the Unlver3|t¥ was added to soy milk at 10,
20 and 30 per cent level and sterilized at 121°C for 15
min.

Protein was determined by Kjeldahl method14 Fat
moisture and ash were determined according to AOAC
proceduresl3 _

Fortified Soy milk was manufactured at 37-C inocu-
lated with 16-18 hr culture at 1 per cent level. The
mixed culture consisted of 0.5 per cent of each and
samples were withdrawn at specified intervals and analys-
ed for growth, acid production and pH.

Lactic agarlb plates, in duplicate were used to deter-
mine viable counts, after incubating at 37°C for 24-48
hr. Ten gram samf)les were titrated against 01 N
NaOH usm% phenolphthalein as the indicator and
acidity calculated, .

Sensory evaluation: Fermented Yoghurt-like products
were evaluated for their body, texture and flavour. A
taste panel consisting of 6 members rated the samples
on Hedonic scalel5from 1to 9 where 1 and 9 represented
dislike extremely and like extremely, respectively.

Results and Discussion

As seen from Table 2, S. thermophilus was more
(3.9XI08 ml) in soy milk than in soy milk-skim milk
combinations (9.8 X 107-1.80x 108ml). ~ Besides this,
the time taken to attain higher population was less in
soy milk than in the other samples. In contrast, L.
acidophilus attained greater numbers in soy milk-skim
milk comblnatlons1(7.8 X 108/ml) than in soy milk (3.7 X
108/ml) (Table 3). The mixed cultures of S thenmphilus

TABLE 2. s THERMOPHILUS (PER ML) IN SOY MILK AND SOY
MILK-SKIM MILK COMBINATIONSL

Time  Soy milk ~ Soy milk+ Soy milk+ Soy milk +
() a0k, 20k 30

skim milk  skim milk  skim milk

0 .0xI03 20X12  5.6X102  55X102

4 70X107  7.4x107  3.6x102  7.5X107

8 3.9x10"  8.9x107 8.1X107 1.8X10°
12 26X108 10x10"  9.8x107 1.4x10"
16 1.8X10°  1.4x10"  6.0X107 1.3x10”

‘Average of duplicate experiments

Table 3. L. ACIDOPHILUS (PER ML) IN SOY MILK AND SOY

MILK-SKIM MILK COMBINATIONSL

Time  Soy milk  Soy milk+ Soy milk-t-  Soy milk +
(hr) 10%. 200 30%
skim milk ~ skim milk  skim milk
0 15X103  7.2X102 11X1m8  1.0xI03
4 45x107  3.6X107  10X107  ).8X1m
8 22X 10"  61X10"  2.9X10”  5.3X107
12 3.7x10"  e2X10°  4.3X10"  T7.4X10”
16 26X10°  2.9X10"  29X10"  7.8X10”

"Average of duplicate experiments

and L. acidophilus exhibited growth pattern similar to
that of S. thermophilus. It indicates that S. thermophilus
grew faster than L. acidophilus. The mixed culture
attained higher numbers (2.9 X 108/ml) in soy milk than
in soy milk-skim milk combinations (1.8x 1082.1 x 108
mlg able 4?]._ L

. thermophilus and L. acidophilus ferment sucrosel’.
There are reports>7.18t® to indicate that S. thermo-
philus produces more acid and L. acidophilus produce
sufficient acid in soy milk.

Table 4. growth oi mixed culture ok a. thermophilus and

/.ACIDOPHILUS (Per ML) IN SOY MILK AND SOY MILK-SKIM MILK

COMBINATIONS
Time  Soy milk  Soy milk+ Soy milk-t- Sog milk +
(hr) 10%. 20 30%
skim milk ~ skim milk  skim milk
0 13X 108  3.0x102 [.OxI0O3  11x103
4 55x107  6.2x107  9.2x107  9.3x 10"
8 28X10°  L11XI0” 11X 10¢ 18x 10’
12 2.9x 10 1.5x10" 2.0X 10" 1.7X10"
16 2.8 X 10" 21X 10 10X 10" 8.8x107

‘Average of duplicale experiment
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Table 5.
Organism Soy milk Soy milk+10%
skim milk

%TA PH %TA pH

Initial 0.15 6.3 0.13 6.4

S. thermophilus 0.58 45 0.63 44

L. acidophilus 0.63 45 068 45

S. thermophilus+ ~ 0.70 43 0.78 42

L. acidophilus

‘Average of duplicate experiments
Per cent titratable acidity and pH were determined after 24 hr.

Table 6. taste panel evaluation of soy milk fermented with
different cultures

Culture Flavour
scorel
S, thermophilus 6.16
L. acidophilus 6.60
S. thermophilus+ L,, acidophilus 750

All samples had desirable body and_ texture ,

‘The samples were rated on Hedonic scale numerical values
ranging from 1to 9 where 1 represented dislike extremely and 9
represented like extremely.

Table 7. taste panel evaluation of soy milk and soy milk+
skim milk combinations feremented with mixed culture
OF S THERMOPHILUS AND L. ACIDOPHILUS

Treatment Flavour
scorel
Soymilk 6.63
Soymilk + 10% skim milk 6.72
Soymilk +20% skim milk 1.18
Soymilk+30% skim milk 181

'The samples were rated on Hedonic scale numerical values
ranging from 1to 9 where 1 represented cislike extremely and 9
represented like extremely.

All samples showed deSirable bod%

_ except the 30% skim milk
used sample which showed a week

ody.

Acid prodyction and_chan_Fes in pH brought about by
S. IheerFhllus, L acidophifus and their combinations
in soy milk are presented in Table 5. Mixed culture of
S. thermotphllusl and L. acidophilus ﬁroduced greater
amount of acid in soy milk than by either of the culture.
Addition of skim milk to soy milk further enhanced
acid production. Yamanaka and Furukawa) have also
reported that addition of skim milk to SOY milk upto 30
p[er cent enhanced acid production by lactic cultures.
"hechanges in pH were in conformity with acid produc-
tion by the culture.

83

titratable acidity (ta) and pH of soymilk and soymilk-skim milk combinations fermented with lactic acid bacterial

Soy milk+20% Soy milk+30%
skim milk skim miik
%TA pH %TA pH
012 6.4 0.13 6.40
0.69 43 0.70 4.20
0.76 43 081 4.20
083 41 088 410

The results of sensory evaluation of fermented pro-
ducts are Presented in Table 6. Soy milk fermented with
mixed culture of S. thermophilus and L. acidophilus
(acidity 0.70 per cent, pH 4.3) was rated suH_erlor 0 the
soy milk fermented either with S, thermophilus _(amdﬂg
0.58 per cent, pH 4.5) or L. acidophilus (acidity 0.6
per cent, pH 45). Greater acid production has been
recorded as the main criterion for higher rating of so
milk.  All the three samples were found to be devoi
of beany flavour and exhibited clean, slightly acidic
taste and desirable body and texture.

Thoug_h_addltlon of skim milk to soy milk enhanced
acceptability of the product, it was found that incorpo-
ration of skim milk more than 20.0 per cent weakened
the body of the product (Table 7).

Thus an acceptable yoghurt-like product can be pre-
pared by fermentlnrq 1 per cent sucrose_fortified soy milk
with S.” thermophilus and L. acidophilus or their com-
bination. Incorporation of skim milk at 20 per cent
in soy milk enhanced acceptability of the product.
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The effect of heat treatment on the cell populations of Staphylococcus aureus during preparation of Khoa at 98°C for 15-20 min
was studied. A cell population of 1X 106 (colony forming units) CFU/ml in milk of . aureus reached a level of 108-109 CFU/ml
in 6 hr of incubation at 37°C. Khoa prepared out of such a milk showed staphylococcal counts of 2x 102to 1X 104 CFUlg
in 4 samples wherein, the staphylococcal colonies were smaller in diameter (1 mm) on Baird-Parker medium even
after 72 hr of incubation at 37°C indicating the probable recovery from heat injury.  Colonies of K-283 and K-213,
the two wild strains of S. aureus from market samples 0. Khoa showed a curled margin as against smooth margin of normal
colonies.  As the level of initial inoculum of test strain was lowered from Ix 106to Ix 103 CFU/ml of milk, there was gradual
decrease in the staphylococcal counts of fresh Khoa samples, further with the lower level of initial inoculum, staphylococcal
colonies were absent at 10"1 dilution.  Staphylococci which were heat injured during Khoa preparation did recover

and grow in Khoa stored at room temperature (25-35°C) for a week as well as, when the samples were enriched
with brain heart infusion broth for 24 hr at 37°C.

Khoa is a heat concentrated (98JC for 15-20 ming
Indian milk product having a moisture level of 26-2
Fer.cent and used as a base In the J)reparatlon of several
ndian milk sweets. A high incidence of Staphylococci

Khoa manufacture. _
Being thermostable, stalphylococcal enterotoxins pre-
formed in the raw materia

level of such organism constitute the raw materials for

s are easily carried over to the

in market Khoat-3 indicates the unhygienic conditions
prevaﬂmg during the manufacture and _handlm%_of
Khoa. Often, low grade raw milk containing a high

final products without much loss in their activity.
Though staphylococci have been known to be killed at
near pasteurisation temperaturesd-9, the ability of sta-
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phylococcal cells to survive the heat treatment encount-
eréd in Khoa preparation has been examined.,

Materials and Methods

Staphylococcal cultures;  The st%phylococcal test,
cultures used were 4 wild strains 075, aureus (K-283,
K-192, K-213 and K-208) isolated from market Khoa
samEIes groducmg enterotoxmsg namely, A(SEA),
EﬁS E), BE(SEB and E) and CE{SEC and E), respecti-
vely and two standard strains of S, aurues (Aioo and Bvo
roducmgFSEA and SEB, obtained from Dr, M. S
er(r;doll, -00d Research Institute, Madison, Wisconsin.
Preparation of Khoa: One litre aliquot of milk
sample was rought to boil in an open pan over a low
fire with continuous stirring and scraping tifl the viscous
produce reached a pasty consistency and began to dry
up. The pan was removeq off the firé and after scrappin
for a few minutes, cooled to room temperature an
stored i previously sterilised glass stoppered  bottles
avmdmgi any contamination. ~

Mode exPenment: A suspepsion of LX 106 colony
forming units (CFU) of test strain pe~ ml of milk in 1n]
of salirie was Inoculated into | 1 aliquots of raw cow’s
milk and incubated for 6 hr at 37°C. Khoa was prepared
from such a sample and stored for one week at room
temperature (R é25-35°C) and refrigeration tempe-
rature (RFGT) (45°C). .
. In another trial, a wild strain of 5. aureus K-283 was
inoculated at three levels viz. Mand 1x
CFUMI of milk into 1 1 of raw caw’s milk and"then
Khoa was grepared. _ _
. Enrichment: 'With a view to activate any heat
injured staphylococcal cells that might be presént, 1g

1X10s. 1x 104and 1x 103

sample of fresh and, stored Khoa were enriched with %9
ml of 3.7 per cent Difco brain heart infusion (BHI) broth
and incubated at 37aC for 24 hr,

. Enumeration of Staphylococci:  Samples of raw and
incubated milk, fresh, stored and enriched Khoa were
analysed for staphylococcal counts. A%Propnate dilu-
tions of the samples were surface plated on egg yolk-
teIIunte-glycme-gyruvate aga_r (ETGPA) of "Baird-
Parkerl0'and the plates werg incubated at 37°C for 24
to 72 hr. Black colonies of S. aureus with a cIearmg
zone of surrounding egg yolk formed on the incubate
ag?r Iartes were countéd and expressed as staphylococal
colony forming units per mi/g.

Results and Discussion

Staphylococcal populations in milk and Khoa: The
results presented n Table 1 show that the test strains
%rew well in raw milk during the incubation period of 6
fr at 37°C reachm(]] 6x 10710 6x 109 CFU/MmI from an
intitial 1x 106 CFUImI, When these milk samples were
converted into Khoa. it was observed that in 4 fresh
sam;{a]les of Khoa Estrams ‘K-283, ‘K-213', Aioo and Bj-(az1
staphylococccal counts ranging from 2x102 to 1X'10/
CFUly were recorded. The Colonies of Staphylococc
were smaller (1 mm diameter) on ETGPA medium even
after 72 hr of incubation at 3/°C, mdmatmg that the
orqamsm survived processing but could not’ grow as
well as they did in raw milk™ Staphylococcal, Colonjes
on ETGPA plates from Khoa samples having wild strains
K-283 and K-213, possessed curled margin as against
Etgtlelssmooth margin”of the colonies formed by normal

|t was surprising to ohserve staphylococcal counts

Table 1. staphylococcal populations in milk and khoa

Incubation/storage
Type of sample _
Period T(g(r::)p K-283

Milk* 6 hr 3 6X 10¢
Khoa Fresh — ) 0%
Khoa 7 days 25-35 1x104
Khoa 7 days 4-5 IX to4
Khoa in enriched media  Fresh — 3X 106
RT stored Khoa in

enriched media 24 hr 37 1X 106
RFGT stored Khoa in

enriched media 24 hr 37 2X 107

Test cultures inoculated at a level of 1X 106 CFU/mI

Staphylococcal counts (CFU/mlfg)

K-192 K-213 K-208 Al(D BV:6
4x109 3x 109 4X 109 6X 107 6X 10
<10 X 1@ < 10 [x 104 2X 12
5X105 4x 106 < 10* <10 <10
<102 < 10 <100 < 100 < 10
2* 16 [xi05 < 1@ 6x106 1X 104
1.6X105 8X 105 2 104 Ix 106 [Xi05
1.2X 106 - > <10 <10 < 10

Raw cow milk samples showed the absence of Staphylococci in 10" 1 dilution.
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inafew fresh Khoa samples, which were supposed to have
been killed durln% heating at/or near " pasteurisation
temperatures9.  The chances of staphylocogcal cells
surwvmg the heat treatment encountered during Khoa
?repara lon are vew less.  The counts observed in
resh samples of Khoa .may be attributed to the
phenomenon of heat injury” of staphylococcal cells
and their subsequent_recovery in suitablé environments
I|k$_ ngedlum consisting  of enriched source of
nutrients,

It may be observed from Table 1 that during the
stora%;e of Khoa at RT for 1 week as well as, When
samples were enriched by mixing the samples in BHI
broth and subsequently " incubated, slight increase in
the counts occurred in a few samples, while in 2. other
samples Staphylococci appeared where they were initial-
ly ansent. . Here the injured cells would Have recovered
éither auring storage or‘on enrichment in BHI broth. The
rate of recovery depends upon the extent of m*u caused
to the cells and the ability of these mHured Cells to make
use of the nutrients avaifable so as {0, revive their lost
metabolic_functions.  Certain essential nutritents are
required for the complete recovery of cells from heat
injury.  According to landolo and Ordai8, the require-
ments for reactivation of heat stressed cells are an
energy source (glucose , @ mixture of amino acids and a
phosphate. . The ETGPA plating medium?» used in this
study is quite suitable for the recovery of |n{ured cells,
8 It contains not only the above requirements, but also
a_rapigly metabolizdble energy source like pyruvate
which hds been shown to enhdnce the recovery of heat
stressed cells1L The staphylococcal counts obServed in
stored/fenriched Khoa samples may represent just the
recovered cells from heat injury ‘or growth of these
recovered cells. The differencés observéd in the case of

revived test strains may be attributed to the variations
In the extent of heat injury. _

|t was reported by Hansen and Riemannl2 that
thermal resistance of Pacteria is influenced by composi-
tion of culture medium in which the qrganisms are
grown hefore.heating, density of suspension, the men-
Struum in which the organisms are heated and the com-
position of recovery medium. Walker and Harmon3
In their heat treatment studies on S. aureys ohserved
that although the order of death was logarithmic until
about 99.9 per cent of the cells were indctivated, there
was @ decrease in the rate of inactivation, suggest_mg
that the surviving cells were more heat resistant.”Similar
observations have also been made in relation to spore
forming bacterial4 . _

In thie present study, the initial populations of Staphy-
lococci in milk before conversion into Khoa were \ery
high in the range of 106-1010 CFU'ml. It is possible
that out of such a Iarge number . of cells, a majorltg of
them_would have undergone injury. It maybe Seen
from Table 2 that with a dBcrease n the initial population
of Staphylococei in milk obtained by inoculating milk
initially ‘with lesser numbers, there’ was the Rradual
reduction in the staphylococcal counts of fresh Khoa
samples. Staphylococeal counts of 11x 102and 4x 10
CFU/? were_recorded in fresh Khoa samples prepared
out of milk inoculated at a level of 1x 105and Ix 104
CFUImI of milk, while no staphylococcal colonies were
formed in KFL dilytion of Khoa samPIe prepared from
milk inoculated with 1x103 CFU/mI. _

The method of Khoa making in oPen an by a conti-
NUOUS stlrrlnﬁ of milk results”in alternate heating and
cooling.  Although dun%g Preparatlon the temperature
may g0 as high”as 98°C, the actual thermal effect is
much”less. ~ Actual measurement made during Khoa

Table 2. staphylococcal populations in MILK AND KHOA USING THREE LEVELS OF INOCULUM Of S. AUREUS
k-283 IN MILK

Staphylococcal counts (CFU/mlfg) at the initial

Incubation/Storage inoculum- level of
Type of sample _

Period Temp (°C) 1 X109 (1X109) (Ix 108)
Milk 6hr 3 6 X 106 4X 107 6X 106
Khoa Fresh — 1.1x10 2 4X101 X101
Khoa 7 days 25-35 4 x 104 4x103 4X102
Khoa 7 days 45 1 X1w < 10 < 101
Khoa in enriched media Fresh — 1 XIO3 X1 <101
Stored Khoa in enriched media 24 hr 3 1 XlOe 2X 104 X 103
REGT stored Khoa in enriched media 24 hr 37 2 XI(B X104 < 10
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making showed that the temperatures at various stages
ranged from 62 to 98a;. In the final stages as the proaict
becomes viscous tending towards a past()é consistency,
the temperature gradual decreases,  On this_hasis,
it 1S quite clear that the actual thermal effect on Staphy-
lococci is much less than that of the heat treatment of
°C for 1520 mip. ft may be analogous to what
happens during milk spray, “even-though hot air at
temperatures in the range of 150-170°C is used for the
removal of water from the concentrate the thermoduric
organisms survive because of the short period to which
thé_cells are exposed to the heat. _
. The role of coagulated proteins of Khoa acting as
insulators of heat™and_ providing protection for™the
staphP/IococcaI cells against the heat treatment cannot
be ruled out here. In cheese gsreparatmn, during cookmg
it was observed by Takahashi and Johnsh'that th
s%a hcy{égcoccal cells get embedded in between the curd
ICles.
P On the basis of the above points, it would be appro-
priate to attribute the staphylococcal counts observed
In samples of fresh, stored and enriched Khoa either to
the recovery of heat injured cells or survival of few
staphylococcal cells to the heat treatment encountered
during Khoa preparation,
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Tamar Eddin—A New Product of Date
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Tamar Eddin, a dried date product resembling Kumar Eddin made from apricot juice and highly popular during the
Ramadan festival has been made from the ‘Rezaiz’ variety of date which is abundantly grown in Saudi Arabia. The
effect of citric acid, ascorbic acid, can syrup and sulphur dioxide on the quality of the product has been studied.
Addition of about one per cent of citric acid and a moderate amount of sulphur dioxide to the homogenate gave a

dried product having good texture, taste and colour.
have been analysed statistically.

Production of dates is the h|gFest among the agin-
cultural crops in Saudi Arabial “They are véry popular
in the fresh as well as dried form. “They are usuall
sun-dried in the open with the result that the proauct
suffers in quality when compared with imported fresh
canned, frozen and dried fruits. A large [oroporuon of
them s either wasted or used as animal feed. Con-
sumption of imported fruits and vegetable i Saud
Arabia have steadily increased? The ‘Rezaiz’ variety is
g%%rtl% n3|2><ty per cent of the total ‘Al-FTassa’ date pro-

An attempt has, therefore, been made to develop from
these dates, a dried product in the form of sheets, Similar
o Kamar Eddin which is made from apricot juice and
is highly_popular for consumption durjng the fasting
month 0f Ramadan In the Islamic World.

Materials and Methods

‘Reazaiz’ variety of dates, pressed and packed in
olythene bags was Pr_ocured from the local market and
et at 5°C in a refrigerator for subsequent use, Can
s¥rup of 73 Per cent total solids was purchased Ioca_II;r.
(Tamar) dates were depitted manually and the edible
Bortlon ho_mo%emzed with water in thé ratio_of 5:7 for

min at high Speed in an Gsterizer blender. The homo-
genate was filtered throu%h cheese cloth and divided
into 12 gh ugts to study the effect of different additives
on the aehydrated product.

The product was s_Pread (5.98 kg h_omogenate/sqmg
evenly on stainless otled trays (65  olive dilisgm.) an
dehydrated in an air-forced” oven at 65°C until sheets
of Tamar Eddin were formed. The final moisture content
was approximately 18 per cent. Details regarding the
treatments are givén in the flow sheet Table 1and Flg. ).

Methods of analyses: Moisture was determined by

88

Addition of can syrup resulted in an elastic product.

Data

drying 8-15 g of the homogenised sample in an alymi-
nidm'dish in"a vacuum oven at 65°C. Total sugar, fibre
and ash contents were determined according to A O.A.C.
methodsd. ~ Colour was determined by Spectrophoto-
metry. For this, a 10 per cent solution”of Tamar Eddin
was prepared in warm water and allowed to settle. . The
clear solution was centrifuged and filtered to obtain an
optically clear yellow solution and its transmission was
measured at 430 and 700 nm. Optical density was
calculated according to the equation given by Ray
Junk et al5. - Acidity of the product was determined &S
cityic acid, by po:entiometric titration to a pH of 83
using 0N sodium hydroxide solution. ~Sensory evalu-
ation of the product was carried out by assessment of the

Table 1. TREATMENT SCHEDULE FOR THE FILTRATE

Citric acid  Ascorbic so.  Corn syrup
Treatment  (g/kg homo- acid (g/kg  (ppm)  (g/kg homo-
genate)  homogenate) genate)
1. — — — —
10 _ _
3. - 5 — -
4. — — 3350 -
5, 5 — 4020
6. 25 - 2345 -
7 0.87 — 335 —
8. 0.87 - 167 —
9. 0.87 — 84 -
10. 0.82 - 1220 220
1. 0.82 — 240 110
12. 18 - 360 110

The concentration of additives arc in g/kg of homogenate.
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Dates
Pits < Depitfing
Homogenization
Filtration
Treatment with additives
Spread in oiled stainless steel tray

Dehyaration
Fig. L. Scheme for processing dried sheet of Tamar {Tamar Eddin)

taste panel of 7 faculty members of Kingi_ Faisal Univer-
sity, Hofuf. The members were just familiarised with the
product. A square (8 cmx 8 cm) piece of the dried pro-
duct was served to each member for evaluation on the
basis of 40 points for taste, 40 points for colour and 20
points for texture (total 100 points)o..

The data were analysed for least significant difference
%to?: rﬁ)ﬁgn%ent probability by the methdd of Snedecor and

Residual SO. content was determined tl)ythe Monier-
Williams procedure as described by PearSont.

Results and Discussion

Moisture content of the product varied from 1652
t0 19.42 per cent total solids from 80,62 to 83,52 per cent
(Table 2). Total sugars varied from 74.3 to 78.2 per cent
which iS higher than in Komar Eddin (59.2 fo 64.92
prer cené). _"Mojsture content also was I|8htly more.

amar Eddin’ without additives (control) had an aicdity
of 0.42 per cent as citric acid and was sweet in tasté,
Sample with the highest acidity, namely 2.63 per cent
Was f]]udged by the panel members to have a faste similar
to that of Komar Eddin. . Thus degree of acidity is close
to the minimum found in Kamar” Eddin whose amd;tx
ranged from 2,19 to 6.63 per cent, the product wit
the “higher acidity having a strong acid taste. The ash
conterit of the control sample of Tamar Eddin was 1%

r cent_whereas that of Kamar Eddin varied widel
rom 157 to 4,60 per cent. The ash content of Tamr
Eddin to which inorganic salts had been added, ran%ed
from 3.26 to 3.60 percent. The higher ash content inthe
Kamar Edddin might be due to a nigh sulphate content
and |mperfect washing of the fruit’ used.

Effect of added SO2 on_the optical density of the
Qroduct: The optical density of the water extract of
he untreated product was quite high (0.507)_in com-
parison with that_ of the treated products (Table 3)
Addition of ascorhic acid reduced the optical density to
0430, Addition of citric acid improved the colour to
a slightly lesser degree (OD. 0.460)

[ 230055l
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Table 2. effect of additives to the date homogenate on the
COVRON!

TAMAR EDDIN
o Titratable
Treatmentj; Moisture  Total Total  acidit Ash  Fiber
solids sugar  (as %
) (%) (%) citric acid) (%) (%)
Tamar Eddin
1 187 813 761 042 19 109
2 172 88 747 2,63 168 14
3 165 835 761 0.87 18 100
4 185 8l5 758 064 33 1
5 194 806 743 118 360 090
6 187 813 754 069 326 1a
7 175 85 762 067 200 09
8 170 830 763 0.77 190 105
9 172 88 764 063 18 0%
10 165 835 744 042 193 0.9
il mr 89 718 043 189 09
2 172 88 7182 052 18 1
LSD 082 08 103 052 061 0047
cv 518 110 15 710 2960 0.050
Kamar Eddin
1 1550 845 592 663 460 390
2 1750 828 649 2.19 157 092
LSD* 090 090 457 129 076 226
CV. 576 12 68 1196 3740 63

*Total LSD and C.V. for both Tamar Eddin Products and Kamar
Eddin samples.

JSee Table 1 for treatment details.

Hi?her, levels of additions of S02 (3354-4020 ppm)
restlted in an excellent colour to the ?roduct, but the
taste was_not acceptable. Additions at lower levels of
.gave acceptable colour (OD.
e i (s)roveme t was better than_in
the case of ascorbic aci d(O.D. 0430) (Table 3). The
0.D. method of colour determination of the product
corresponded closely with taste panel evaluagion. S02
has long been usedto retain colour In dried fruits9 and
it is the most_effective agent, retarding non-enzymatic
browning durmg the drying process

The 105s of S02 In samplés with higher doses of $02
ranged from 10% to 3022 %m in the"pH range of 4.12
to 5.50. According to McWeeny™ loss in SO2 in food
Wwith %reater than pH 4 is due fo chemical changes rather
than o physical changes, while in the case of'less than
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Table 3.
ponding
Treatments1 Added SOI
(ppm)
1 —
2 _
3 —
4 3350
5 4020
6 2345
7 335
8 167
9 84
10 220
1 244
2 362
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levels 0r added soZ in homogenate and the corres-
TY OF PRODUCT  EXTRACT

Calculated

0.DJ

0.507
0.460
0430

0.259
0.201
0.219

0.332
0.382
0401

0.373
0.39
0.392

MOptical density was calculated according to the following
Log % T at 700 nm—Log % T at 430 urn

equation:

2.cm (cell legnth)

*See Table 1 for treatment details

REB ©wow— ou pr w o
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Table 4. average scoring and calculated
TAMAR EDDIX

Score

26
2
kY

3
3B
3%

30
28
%

29
a
3
3.9
23.63

Colour

Acceptability

(%)
57

n
87

87
10
87

n
43
43

43

o7

n
16.86
21.64

Score

30
30
32

28
2
29

3
A
34

30
29
29
1.9
1.28

pH 4, it may still be predominantly due to chemical
changes. The mechanism of S02 loss is however being
exaniined m_greater detail. o
Effect of different treatments on organoleptic quality:
Avera(TJe scores and calculated percentdge of acceptahili
for colour, taste and texture of the Product got from
different treatments are given in Table 4.~
Colour:  The 3|groduct mace using ascorbic acid as
additive scored 32 points and was acceptable to 87 per
cent of the members.  Addition of larger doses of SOI
?ave a lighter coloured product ?6'39 points) and was
ound acceptahle by 87-100 percent of the panel members.
A smaller addition of S02 in addition to citric acid,
ave a darker, coloured product although the taste was
fter as Judged by the panel (43-71 per Tent). _
Taste: * Addition of citric acid imparted an acid
taste that did not resemble that of date but was practi-
cally. close to that of dried apricot juice (Kennrr Eddin).
Adaition of SO2 jmparted an undesirable S02 taste o
the product. - Adaition of a small amount of citric acid
however, enhanced the date flavour of the product
(7183 rper cent. acceptance). o
Texture:  Addition of citriC acid or ascorbic acid did
not affect texture of the product to any noticeable extent.
Addition of SO? had a small favourable effect on this
texture.  With less addition of S02 as well as of citric
acid resulted in a sticky texture (Acceptability 43-5/7

ercentage 0 acceptability of colour, taste and texture of
TENTS FOUND BY PAREL. MVEERS

Taste Texture Total
- score Remarks
Acceptability ~ Score  Acceptability
(%) %)
n i n 73 Date taste
n 17 83 79 Slightly acid
8 16 1 80
45 18 n 85 Taste of SOj
30 18 87 8 and a light
43 17 87 82 colour
8 8 57 [l
8 9 30 n
! 8 57 67
Ll 9 57 8 Elastic texture
n 10 43 10
il 10 57 7
1946 372 1499 541
36.25 3L75 26.04 8.03



GHIATH AND HAMZA: TAVAR EDDIN-A NEW PRODUCT OF DATE 9

per cent). - Incorporation of can § ruP along with SO.
and citric acid led to a non-acceptable gummy texture
resembling that_of chewing gum. _

In general, Tamar Eddin can be a good substitute
for thé apricot based Komar Eddin.  Addition of one per
cent citric acid to the date pulp and of a moderate
amount of SO, (167-335 ppm) to improve the colour
he)lcps in preParlng a product having acceptable colour,
tuc%reel gsr{?c aste.” Addition of can syrup makes the pro-

This product can be considered as one of the dry
fruit products. It can be used ejther in dry form or
rer(l]ydrated by soakmg or 3|mmer|nP in water. Tamar
Eddinhas beén proved, by the panel, to be more attrac-
tive than the very sweety taste of the original Tamar.

Generally, the’ preparation of the product is simple.
Tne stages”involved are those of common practice in
food industry, which give this Tamar Eddin an advantage
Over raw gldte packaging.
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RESEARCH NOTES

A NOTE ON THE EFFECT OF ETHREL AND HOT

WATER DIP TREATMENT ON THE RIPENING

AND RESPIRATORY ACTIVITIES OF MANGO
VARIETY DASHEHARI
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Studies on ethrcl and hot water treatment on the ripening
of mango cultivar ‘Dashehari’ revealed that either hot
water treatment or ethrel upto 500 ppm concentration could
be employed for inducing ripening without impairing taste
and flavour. Hot water treatment was however, the better
of the two treatments as the microbial spoilage was also re-
duced considerably. Ethrel at more than 500 ppm level caus-
ed development of off flavour, altered taste and reduced
shelf life of fruits.

Development of attractive colour makes the frurts
more appealmq to the eye, enhances general acceptabil |ty
and market value. Traditional practice of ripenin te
fruits between layers of straw and paper (PAL method)
I ot effective in mducrng proper rrpenrng Calcium
carpice treatment Is found {o alter the aromaand flavour
and reduce the shelf life of fruits. Bhatnagar and
Subramanyam[ have successfully applied ethrel and hot
water treatments for ripening and proper development
of carotene content in some” south’ Indiian Varieties of
mangoes. Effect of ethrel and hot water treatment on the
ripening of ‘Dashehari’ varieties of mangoes cultivated

Table 1. MEAN VALUES OF PHYSICAL CHARACTERS OF

in Uttar Pradesh was carried out during 1976 and 1977
In this laboratory and the results are recorded here.

Uniformly mature green fruits selected by float and
sink methods, were “procured from Malihabad, of
Lucknow District.  The following seven treatments
Were wen fwe re ”plrcates of ten fruits each wre utilised
for each treatment

1 Control (dlipped in cold water for 5 min)

2. Dipped Inhot water (53t 1C) for 5 min

3. Dipped |nethreI 250 ppm tor 5 min

4 D|pped |net re ppm or 5m|n

D Drpe Ineth re OOB pm or min
. (1 p pm) for 5 min
1 aining ethrel (500ppm)

min

Treated fruits were stored at ambient temperature
E29 354C) and relative humidity of 59-75 per cent and
he characteristics? recorded a mtervals of four days.
> Rate of resprratron Was determined V Petten Koffer
method as suggested. gLoomrs and Shul 3 Organoleptrc
evaluation was carried out by a panel of five dr11es

After four days, all the fruts treated with ethref (500
ppm and above) ripened. 833 per cent of fruits d||oped
|n hot water contarnrng ethreI 00 ppm ripened follow-

Drpped n hot water con

)i per cent and rcen of Truits treated by
et rél ( 250 ppm) and hot water alone respectively &
against 33 per cent of the control fruits in accordance
with the earlier 4-6 ohservations, Ethrel treated fruit
#below 500 ppm)_ remained sound upto to 8 days while
ruits treated at 750 ppm to 1000 ppm remained sound
upto 6 days. The shelf life of fruits dipped in hot water
containing entrel (500 ppm) was extenced upto 9 days.

MANGOES AFTER FOUR AND EIGHT DAYS OF STORAGE

Treatments Physiological loss in wt (%) Spoilage (%) Ripe fruits (%) Rating

4 8 4 8 4 8 4

Control 9.18 18.90 10.37 1266 330 100 67
Hot water (53£1°C) 9.19 1881 6.66 1nu 60.0 10 T4
Ethrel 250 ppm 10.05 20.19 1333 1850 755 10 64
Ethrel 500 ppm 10.39 21.94 1000 1333 1000 10 69
Ethrel 750 ppm 10.80 2197 666 1266 1000 100 63
Ethrel 1000 ppm 1134 22.62 666 2000 10000 10 34
Hot water + Ethrel (500 ppm) 10.36 21.00 — - 83.3 100 56

Rating was done only after 4 days of storage

92
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Table 2. MEAN VALUES OF CHEMICAL COMPOSITION OF MANGOES AFTER FOUR AND EIGHT DAYS OF STORAGE

T.S.S. (°Brix) pH Ascorbicacid  Acidity ~ Reducing  Non-reducing Total Respiration

Treatments (mg/l00g) % sugars sugars sugars rate (mg/
) (%) (%) (%) C02kg/hr)

4 8 4 8 4 8 4 8 4 8 |4 8 4 8 4 8

Control 2250 200 399 475 4885 3424 093 076 210 218 9 41 967 1167 1185 2411 46.46

Hot water 2350 197 400 485 4344 3424 074 068 255 270 1028 1101 1283 1271 3354 e
Ethrel 250 ppm 2350 222 380 550 4748 3368 055 049 288 311 1111 1143 1399 1454 26,62 60.36
Ethrel 500 ppm 2475 215 390 475 4568 3480 049 o2 216 301 1206 1223 1462 1524 2718 62.46
Ethrel 750 ppm 2490 230 400 50 4480 3360 049 o012 263 280 1113 1200 1377 1480 2763 36.42
Ethrel 1000ppm 2450 200 400 50 4560 3720 049 o012 265 270 1278 1286 1543 1556 2466 43.36

Hot water+
Ethrel (500ppm) 23.75 255 4.00 50 4456 3592 044 o012 235 260 1203 1163 1430 1463 3486 65.00

Ethrel treatment tended to increase the we|ght_loss earlier89 observations. Hot water treatment appears
which was directl {)roportmnal to ifs concenfration/. to enhance the respiratory activityl0.1L
It was maximum k/l 34 per cen? In fruits treated with
ethrel 1000 ppm and minimum (9.18 per cent) in control  References

at the end of four days storage. _ _ 1. Bhatnagar, H. C. and Subramanyam. H., Some aspects of
There was no spoilage when truits were dipped in hot preservation, processir am{g%logg 40f3fga”90 and its
VV\\//%E% ﬁ%]r%altwgg %hggr (CSeOr?t %Bm?aa\ée\rllva%ﬂﬁgt%ggtlgaﬁ 2. Mﬁli%elrjj%e', Fp I}gn Studiecs {Jlr'l deter'mina(tit))’n of'right stage of
Jidd turity of mango for storage. Annual Rep. Hort. Res.

the pother treatments, Thus, application of ethrel insituts, Saharahpur. 1960, 7. :
{500 ppm) In combination W|thh hot vv_ailter appears 3. Looms, W Eil?ngooﬂug'oc'/l.\\l'éwM%(tg?Es i Plant Phsiology,
0 e eifective in minmising the - spoilage - during 4, Chandawat, B. S., Gupta, O. P. and Singh L). P., Effect of

storage. . 2chloroetlivl phosphonic acid (ethrel) on'ri
L ater treated mangoes were rated superior to te %ansgiferaym%ica Ol (e o rpening o magge

other fruits by securing maximum marks (74 per cent) in & 4), Il -
sensory evaluation followed by fruits treated with ethrel 5. Madhya Rao, 0. N., Sanmugvelu, K. G., Srinivasan, C. and
(500 ppm) securing 69 per cent marks. The fruits treated E%?manahbqalalq, DhR-,.Stungs on tt#e effect of etfhrfel .(t2-
with maximum level of ethrel rated worst securing only chlorelhyl phosplic acid op the ripening of fuls
A per cent marks after four days (Table 1)- . 6. Mann, S. S. and Dhillon, B.S., Effect of ethrel and calcium

No .appreciable difference Wwas observed in pH carbide on ripening of mango.  Prog. Hort, 1974 6 5.
ascorbic acidl and total sugars among Various treatment 7. Singh, L) R., Singh, G. and K_% :
ex_%ﬁpth f?r h{gher t(t)tal_sugatrholjl)serl_\/etglI |r% fr%%ﬁ tqea%gg (:1|9a\7l7r|%engrég of banana cultivar Basrai dwarf. Prog. Hort,,
with. hot watér containing ethrel (Table 2). Ethre R N
) et s T o oty (18 o o 8 Sorsge Dt o AN, P4 Rek. 195, 20, 30
as COﬂtI'O”ed frUItS had a.nd hOt Watel' tl'ea ed fI’UItS 0, Mathur' P. B. and Subramanyam’ |-|, Effectofa fun ’|C|da|
60.5754 per cer{t) ar&d ethfrtel 250 ppm) treated fruits had vFvngcoqtinglggﬁthYe soage behaviour of mangoes.%

5 per cent acidity after four cays. gric,, 1956, 7, 673"

Maximum rate Of respiration (34.86 mg COﬂk%/hq 10. Desrosier, N. W. and %esrgi}er,PJblNH. TheCTechnologY
after 4 days was recorded In the fruits treated with etnre Foou Preservation,  The YT Publishing Company,
200 pp followed b{ hot water treatment (3354 10 11 yali A, L. and Lipton, W, J. Handing Trans
02kg/hr) as against minimum rate of Jespiration ™ “Storage of Fruitsand Vegetables. The AVI pubfishing Com-
(2411 "mg” CO2Kg/hr) in control Ir accordance with pany ‘Inc., Wesport, Connecticut, 1972.

ening of mango

an, A., Studies on the artifi-

. Sci.

nc.,

ortation and
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Ghee (42 samples) collected from Lucknow and Sitapur dis-
tricts of U.P. were analysed for organochlorine pesticide
residues using GLC. All the samples were contaminated
with HCH (Hexachiorocyclo hexaneland DDT (Dichloro
diphenyl trichlorethane) residues. 1t was found that samples
from Sitapur had higher levels of HCH and DDT as
compared to that from Lucknow. Samples from Sitapur
contained 4.00 ppm of HCH and 23.8 ppm of total DDT
as against 1.88 ppm of HCH and 20.35 ppm of total DDT
in Lucknow samples.

The tengency of tissues to,accumulate organochlorine
pesticides is now wel| recognised and warrants awareness
among the masses with contaminated foods2-3 like edible
oils, s etc appear to be the major and potent source
of residue-build Up in body tissues.” Desi ghie 15 a typical
item of fat used by most of the Indian families erther
in cookrn? or consumed during meals. Fo
samples of ghee (clarified butter? collected from Si tapur

and from Lucknow (20) districts, both from house-

2
h I)d and from market were analysed for the degree of i

contamination.

Samples were stored at room temperature and analys-
ed within 48 hr after collection. Rea%ents and chemicals
used were of Analar grade unless otherwise Indicated
and checked against ECD (electron capture detector
contamination. "Hexane used for extraction of pesticice
was purified and tested for any contamination. Other
solvents used were double distilled.  Special care was
taken to avoid glassware contamrnatron by pestrcr Bs,
%Qgtorsrg they were rinsed with alcohol followed by

The method used for extractrgn of pesticicles was that
of Mills1 and described by Siadiqui el ali.

Extracted samples were cleaned with distilled water
{1 ml) in a clean testube, in a liquid air-methanol bath,
0 remove the traces of acetonitrile, ifany. The unfrozen
heaxne phase was further treated with concentrated
HISO™ (1 ml) three times, to remove the fat contents and
the cleaned_samples were analysed by GLC, Varian
Aerograph Series “2400” with 3H+ detector under the
Rperatrng condlitions  described by Sid |ur el a

eatrve retentron time (7WIth res ect to a rrC) s 0

BBHC Idrin, p,p*- DDE pp ooo and Dp- DDT

Detectron Irmrts for /Land 7-BHC and
Bp ooE, |s pp whereas for p,p-DDD

ang

ta%d)ards used were obtarned from Poly Sciences
Corparation, [llinois (USA

Residue levels of HCH, DDT and its metabolites
DDE and DDD detected in the samples are given in
Table 1 Concentration of HCH comprised <, Ttand 7
isomers, the main stereoisomers o hexachloro npclo
hexane, Delta isomer was not found presu
because of bernp relatively labile to photo and brode
gradatron Sampecollecte from Sitapur district showed

r? ﬁ HCH whereas the maximum con-

tamr atronwrt HCH in sample collected from Lucknow
market was 1 Tp

Averat[;e level of total DDT equrvalent which |n fact
represents the complete exposure of Ghee samples from
Sitapur buffaloes exposed to DDT through contaminated
grasses and straw had double the quantity (9.86 ppm)
of DDT compared to that of Ghee samples from
Lucknow buffaloes (447 p g Ghee samples _of
Srta ur had the maxrmum 0t 26.85 ppm of total DDT
w lle it was 2 8 m in sampl es from Lucknow. As
low as 1,07 and 19 ppm of fotal DDT was observed
in Srtapuran Luck now samp es respectively. In Sitapur
the level of 9.86 ppm totaj DDT equrvalent Was con
tributed %/239 pom of p,p-DDT  th eroarent com oun
was abou 50 per cent W total DD eurvaen
. owever in ucknow4 pm o totaI DT
equrvalent was contributed [p
17 ppm of pp* DDD pp -D IeveI was only

m.

Sa?npples of ghee collected from bouses in Sitapur were
found to have’ significantly higher pesticide residues as
compared with those found in samples from market of
Sitapur. - The range of higher valug was detecetd in
household samples which Igad to a significantly higher

respectrv dv
ald nn a

Table 1 organochlorine insecticide residue in samples Of

Pesticides, detected Sitapur Lucknow
MeansS.E. MeantS.E.
Total HCH 1.424£0.179 1.290£0.061
p, p'—DDE 2.293+0.212 1.274£0.162
p, p—DDD 2.631£2.969 1.176£0,072
p, p—DDT 475 £1.099 1.601£0.869
2 DDT 9.86 £1.489 447 £1.506

Total HCH indicates the sum of N,
¢DDT=Total DDT equivalent.

[Land 7-isomer of H<
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mean level of total DDT equivalent in Sitapur samples
as compared with the same in Lucknow. Comparatively
lower contaminaion in market samPIes of S|taPur may
possibly be attributed to the adulteration with some
cheaper vegetable oils having less pesticide residues.
Thus ghée is a very potent source of residue build-up
of tissues and fluids in Eersons consuming it regularly.
Authors gratefully acknowledge t_ie cooperation and
help of InStrumentation Section, T.T.R.C., Lucknow
in analysing the samples on GLC.
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Food materials selected were from different groups namely
cerelas, legumes and vegetables. Detergent methods of
Van Soest namely neutral detergent fibre (NDF), acid
detergent fibre (ADF) and lignin were used to estimate die-
tary fibre and its fractions along with conventional method
of crude fibre (CF). The NDF content of all food materials
were significantly higher than CF. Among the food materials
analysed, cereals and legumes contained more amount of
dietary fibre than vegetables (on fresh weight basis).

Dietary fibre, in some selected |oot, articles belonging
to three groups, namely, cereals, legumes and vegetables
was estimated by Van Soest's nelitral detergent fibre
SNDF), acid detergent fibre (ADFI) aid Lignin methods

long” with _the Conventional crude fibér (CF) esti-
mationt3. The newer methods are found to be rapid
and reliable40. The NDF content o: all food materials
were significantly higher than CF.  Cereals andlegumes
contained more diefary fibre than fresh vegetablés.

%

Materials used in this study are; bajra (Penni-
setum typhoideum), jowar (Sofgttm vulgare), “maize
Zea mays), wheat (Triticum agstivum) Tlour whole,
engal-gram l§|C|cer anetmum%, backgram Phaseolus
mungo) dhal, Norsegram éDOhC 05 hifloras), Peas, (Pisum
sat!vumg dried, redgram dhal gCaéanus _cajang, fenugreek
(Trigonélla joenumgraecym) leaves, coriander (Corland-
rum sativum) leavés, onion (Allium cepa), radish, white
(RaPhanus sativus), knol knol (Brassica oleracea var.
cay orapﬁr?, clusterbeans  (Cyamopsis  tctragonoloba),
lady’s Tinger ([A_bel_moschus esculentus).
amples” in triplicate were purchased in the local
market at three different seasons and duplicate samples
were analysed. Cleaned cereals and legumes and edible
portion of dried vegetables were powdered (40-50 mesh)
and analysed for crude fibre, (CF)7 neutral detergent
fibre (N F?S, acid detergent fibre |gADF) and ligning,
The value for the cellulose fraction was taken &s the
difference between ADF and lignin values. The differ-
ence hetween NDF and ADF values was taken to indi-
cate the hemicellulose content of the dietary fibre.

Foods with a high starch content, like Cereals and
legumes were found'to give high NDF values, and there-
fore were treated with” amyloglucosidase to hydrolyse
their starch before determining NDF10 _

. The values obtained (based on dry weights) are given
in Table 1 The NDF values of all the fogds viere higher
than CF values. Among cereals r%owar had the highest
value of 10.9 per cent arid bajra the Towest with 4,6 per
cent. Amon% Iegumes horsegram and. peas had the
highest and’ Towest NDF valugs res ectlveh{. Amon%
vegetables, radish had the highest NDF value of 21,
P_ler cent and onion the lowest value of 101 per cent,
owever, the NDF content of fresh vegetanles was
calculated as such since all the vegetables contained less
fibre than cereals and legumes and their moisture content
ranged between 84 and™% per cent in contrast to food
grains which have a moisture content of 8-12 per cent.

The NDF values of foods were h_ﬁher than the ADF
values. This I to be expected since ADF measures
ligno-cellulose and NDF measures ligno-cellulose and
hemicellylose.

The cellulose content of cereals ranges from 16 to 9.4
per cent and of legumes, from 19 to 9.4 per_cent. In
Vegetables, the celltlose content varies from 3.7 per cent
for onions to 114 per cent for radish. Amon dc?reals
the hemicelfulose content was highest in gowar and Jowest
in bagnra Horse%]ram had the highest and blackgram
dhal the lowest hemicel|ulose conterit among the leguimes,
Lady’s finger had the highest value of 5.4 per cent and
onign had'the lowest valle of 2.8 per cent among Vege-
tables. The lignin content ranged from 0.2 to 18 per
cent in cerealsand from 0.8 to 8.4 per cent jn Ieﬁ,umes.
Coriander leaves and layd’s finger had the Righest
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Table 1. dietary fibre «intent of selected foods
Crude fibre Neutral Acid Celluloseo  Hemicellulose* Lignin
Food material detergent fibre  detergent fibre (9A100 q) (9/1000) (900 g)
(9/1009) (g/100) (g/1009)
Bajra 11£0.03 4.6+0.13 28 26 18 02
Jowar 1.6t 0al 109£0.40 50 32 59 18
Maize 2.7%0.03 6.80.13 31 16 37 15
Wheat flour 1.7£0.03 8.0£0.38 41 29 39 12
Bengalgram 3.3£0.05 14.2£0.25 107 94 35 13
Blackgram Dhal 0.7£0.03 7.910.03 53 45 26 08
Horsegram 53+0.05 19.6£4.65 108 24 88 8.4
Peas (dry) 4540.03 6.4 1.30 37 20 21 17
Redgram Dhal 1.5+0.03 8.0+1.23 45 19 35 26
Fenugreek leaves 1.5£0.10 14841.65 101 68 47 3.3
(010 (18
Coriander leaves 15+ 010 20.3£0.69 164 85 39 1.9
(0.15) (20
Onion 1.6+0.26 1.1 o1 8.3 37 28 4.6
(0.26) (18
Radish 1.520.10 21.20.25 169 114 4.3 55
(0.06) (0.9)
Knolkhol 1.940.12 17.0£0,05 119 79 51 4.0
(0.17) (L5)
Cauliflower 1.3+0.15 17.140.40 119 66 52 53
(00 (26)
Cluster beans 4140.02 17.520.70 131 101 4.4 30
(060) (26)
Lady’s finger 16t o1 20.520.45 151 12 54 79
(0.16) (29)

Values of vegetables are based on dry weight basis. Figures in parentheses are based on fresh weight basis. Values are mean of six

determinations. SD was calculated on’six determinations.

°Cellulose=Acid detergent fibre—lignin, *Hemicellulose=Neutral detergent fibre—Acid detergent fibre.

lignin content.

nowled e of these |nd|vrdual C0
fibre |n foods will be hel fuI In stu
metabolic effects in uman beings. However pectrns
and qums which may be present specially in" higher
quantities in certain fruits and vegetables are not mea-
sured by detergent methods. Suit
sure all the companents of fibre need therefore to he
evalved. ~Information on dietary filre content of foods
|s | mportant to understand the physiological significance

various, components.
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A screw press for green vegetation crop fractionation, has
been developed modifying indigenously available oil crush-
ing equipment. It can handle about 100 kg vegetation
per hour. Details of the modification done and the data
on performance both in a two-step process, integrated
with a vertical puiper, and in a single step extraction
process are presented.

Steen rise in enerqy costs during the seventies, have _ o .
ed to a growm |n erest in tgreen crop frac“onanon Fig. L Screw press for fractionation of green vegetation
The Pnncrpe IS; "expression 0 d|urce from green vegeta-
tion Teaving a press residue of srntegrate fibrous mass .
with anwer morsture than the originial vegetatron The &
ress refidue can useql fresh as Tora e Or dehydrated

0 obtain a meal. The juice can be directly used &S afeed
or heat/acid coa%rlated for the recovery’of leaf protein
concentrate Ia

Machinery” development for gr r_fbeen crop fractionation
has followed different trends. |r|e and his coworkers
have desrgned special e uipment for the production of
LPC, like belt ressl P pui er2 inoviving a two steg
extraction process an a sr este SCrew extractor.
The USDA group have teste tesu arcane rolls, the
single and tvvrn screw presses and the V-pressd. With the
object of utilizing indigenously availa le capahility @ g 2o = it ol
heat coagulation Unit> and a vertical puiper6 for LPC ™ ™
production were developed by us earlier. Fig. 2. Green vegetation screw press in dismantled condition
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Fig 3. Details of

holts each. The unit is driven by a 3 HP motor throuqh
flat belt and cast iron gears to give a speed of 25 rpm 1
the worm shaft, TheJuice is Collected in a galvanised
iron tray placed under the cage assembly and' the press
residue ‘falls at the outlet end. _

Fresh lucerne (Meclicago sativa) vegetation was
purchased from the local market and used'in the experi-
ments. . During testing and development of the press,
veg{etatlon pulped through the vertical pulper was used.
Later the vegetation was directly fed to the expeller for
smgle step éxtraction.  Samples for dry. matter (DM
and nitrogen (N) were drawn and estimations were
made as per standard procedures, LPC from extracts
was prepared as described elsewhere?.

The drive was not altered but the keftle and the cone
assembly were excluded. The number of worms and their
diameters were adjlusted to reauce the compression
ratio to less than 3'L. By trials, we found the modified
worm assembly, describied, earlier, most sat|sfactor¥.
The changes from the original cage lined with bars o
that of pérf

Cleaning. ~ The readjusted worm assembly needed
a shorter cage and in the ﬁrocess we also made it light
and handy Dy reducing the number of vertical plates

ortated sheet Was made to facilifate better Tab

254 254,
worm assembly

from ten to three and that of bolts from 9 to 2 in each
of the_bolt frames. _
. During the testing of the Rress, using pulped vegeta-
tion, we ’%enerally found the extractability of 6bume,
DM and N in the range of 60-70. 24-38 andl 45-60 per
cent respectively. The"yields ot LPC dry matter were
also ahout 1.8-2.5 per cent of fresh vegetation which
are comparable with"earlier studies143 o
In the course of our work, we thou%h_t of sv_vltchmg
over from the two step processing, thal is pulping an
Pressm In segarate eqw?ments, {0 a single step extrac-
tion In‘the press alone, This was done to' recuce capital
investment, and to give_ better roughage character to
press residue than the highly .compresséd residue from
Bulped vegetation. The latter ivas considered unaccepta-
le'to cattle in jndia, with the practice of mechmcall;r
compressed feeds and fodders ahsent from the loca
scene.  The results of typical trials comParmg the ex-
traction behaviour of two different lots of lucerne vege-
taatlmlg ||[1 single and two step processing are given'in
The extractabilities of juice, DM and N are all reduc.
ed as also the vields of extracted LPC, when the vegeta,
tion was directly fed to the press. There Is obvious lower.

TABLE'1. SINGLE/TWO STEP PROCESSING OF LUCERNE VEGETATION

Extractability

. , Vegetation Press residue PLC
Processing step Juice DM N DM N DM N yield
(%) (%> (%> (%> (%) (%> (%> (%)
Trial with lot |
Single step 54 2 3 155 33 2 21 13
Two step 60 a X 154 37 a 26 18
Trial with lot Il
Single step 50 20 2 116 35 24 28 —
Two step 65 2 5 126 34 3 20 -
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ing of juice extraction because during pulping there is
?reat Isintegration of tissug_which is more amenable
0 improved juice recovery. The press residue from two
step pr_ocessmg has higher DM _and less N than that
from single step procéssing.  Clearly the single _sttao
Processing usmgnthe green Vegetation Screw press yielas
a residue_of bétter forage quality fit for direct use as
fodder, The extract may be directly used as fluid feed
or subjected to protein precipitation for getting LPC for
feed or food uses'. 'We are currently involved in, colla-
boration with the. University of Agricultural Sciences,
Bangalore, for trials on the techriical and_economic
I_ea5| llity of integrated fodder and LPC produc-
ion,
The green vegetation screw press can process about
100 kg of lucerne vegetation per hour. The unit costs
about Rs. 12,000 including the drive. For energy saving
in fodder cehydration and/or for leaf protei as the
main product,” the press may be used In conjunction
with the vertical pulper. . However, for small scale farm
based ftegrated production of fodder and [eaf protein
We recommend single steP extraction. We 'suggest
further lines of work as follows:. (a) Constant mariual
feeding of vegetation is a laborious task. Feeding of
choppad vegetation i conveniant but reduces "the
capacity gred I¥. This aspect needs attention, (p) The
drive and the frames derived from the oil expellér arc
heavy and bulky. The possibility of lighter” assembly
around the worm without affecting the operational effici-

ency have to be looked into. (c) Further improvements digt

in Capacity by increasing the diameter or by some other
means needs”to be Investigated. _

The authors thank the ‘workshop and pilot plant
personnel of the Institute for their assistance.
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A SIMPLE METHOD FOR DETERMINING
PROTEIN CONTENT IN FOOD STUFFS USING
BIURET COLOUR REACTION
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The biuret colorimetric method has been suitably adapted
for the assay of protein content. Protein content of 14 food
stuffs were determined and the values compare favourably
with those obtained by the standard Kjeldahl method.

In addition to, the well known Kjeldahl method for
the quantitative determination of B_rotem, simpler
colorimetric methods employing the biuret colour or
the phenol. reagent have come into general use for the
determination Of protein content of sérum and tissuest?.
The biuret colorimetric method was suitably adapted
for the assay of protein content of foodstuffs and' the
values were checked by the micro Kijeldahl method,

The samples of food stuffs were purchased locally
Cleaned, decorticated %round to a fine r%owder, Sieved
and stored in stoppered. bottles at room temperature,
These formed the protein source in the experimental

lets.
The micro lgeldahl method was done by standard
procedure3 using 100-200 m% of the powder ~ The
nitrogen content was converted to protein b muIUE)
mg: by the factor 6.5 uniformly for all food stuffsa

of the biuret method 250 Mg of the powder was
extracted twice by shakingwith 5 ml ether in a stoppered
tube, the contents. centfifuged at 1000 rpm and the
supernatant was discarded after the extraction. The
defatted sediment was stirred up with 5 ml 0.1
sodium h¥drOX|de_ shaken for 10° min centrifuged at
2000 rpm for 10 min. GornalTs3modified biuret reagent
5 ml) was added to the supernatant (1 ml), incubated

7°C for 10 min and the vjolet colour was read at 55
nm. In the case of milk powder, the defatted resicue was
shaken up with 5 ml of 01M acetate buffer pH 45
centnfuged to remove lactose and the. residue wes
extractedl as per the above and the estimation completed
In the same way. This step was necessary to eliminate
the effect of lactose on the colour reaction. The protein
cqntent was calculated from a calibration graph E)repared
with pure bovine serum albumin (Sigma) Under the same
conditions. The biuret colorimetric-assays were dong in
triplicate and the Kjeldahl estimation in"uplicate. The
results are given in Table L

<<

Z_)
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Table 1. protein content of food stuffs as estimated by

BIURET AND KJELDAHL MFTHOD

Protein content (%)

Foodstuff Biuret Kjeldahl
method method
Rice 82 8.18
Wheat 13.89 1314
Maize 10.16 1052
Green gram 18.67 20.97
Red gram 20.40 21.26
Black gram 2017 20.23
Soyabean 39.98 4320
Lentil 24.44 25.46
Bengal gram 22.89 22.70
Skim milk powder 19.69 202
Whole milk powder 23.57 25.67
Low protein diet 586 5.29
High protein diet 991 9.85
Stock diet rais 19.25 19.66

In general the values obtained by the biuret method

are In"near agireement with the Kjeldahl frrT;ures suggest-

([lrts suitability as an alternative method Tor the rotiting
mation of protern content of food stuffs.

The authors express their, deep sense of gratitude to
the Indian Council of Medrcal Research for enerous
financial assistance and have pleasure |n thank ng
Narender Kumar Jain, Department of Botany, Delh
University for the microkjeloahl " estimations.
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A COMPARISON BETWEEN TOLUIDINE BLUE-
DEOXYRIBONUCLEIC ACID AGAR PLATE
METHOD AND TURBIDIMETRIC ASSAY FOR
THE DETECTION OF STAPHYLOCOCCAL THER-
MOSTABLE DEOXYRIBONUCLEASE
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Toluidine blue—deoxyribonucleic acid agar plate method
and turbidimetric assay were compared for the detection
of thermostable deoxyribonuclease produced by enterotoxi-
genic cultures of Staphylococcus aureus.  Three groups
were formed based on the TDNase zone diameters (16-20,
21-25, 26-30 mm) and TDNase units/ml. (< 1.0, 1.1-4.0,
4.1-6.0). Most of the cultures fell in the second or the
third group. A close parallelism was observed between the
two methods with respect to TDNase detection.

Productron of thermostable deoxyribonuclease (TD-

Nase) b staP gococcr has been consiclered as a potential
Indicator o nterotoxigenicity. A high correlation
between DNase an enterotoxm roductron
% aphylococci ha ebeen re IJoorte d#h. evera methods

ave een descnbe the Qetection of TDNase,
of which the tolurdme luie-geoxyribonucleic. acrd
TB- DNA) agar pIate method of Lachrca et all"

n widely “used for its accurac}/1 and trme savm
Almost on similar lines another met o namey turbich
metric assaK of Erickson and DeibellL has also been
in use for the getection and estimation of TDNase.
the present study, an attempt has been made to compare
agar plate method with that of turbidimetric assay, for
the detectron of TDNase elaborated by enterotoxigenic
cu ltures of Stag ylococgus aureys S0 as fo find” out

whether there IS any significant diifference exists between
the two methods.

The test cultures used in this study comprised of 64
‘wild” isolates of enterotoxigenic 5. aureus obtained from
samples of market Klioal2™ The distribution of entero-
toxrn 5) among the test cultures were 8 of A, 27 of B, 9

each of E, AC, AE, ABDE and BC and
one each of ABD, ABCD, ABCDE, BE and CE. In
addition, the five standard strains of S, aureus—A{oo
B"g C13, D472 and Eb producmgi their respective
entgrotoxins A, B. C, D and E were also used.

The test cultures were grown In re ursrte amounts of

er cent brain heart infusion (BHI) broth for 24 hr
at 37°C, centrifuged at 3,354 RCF for’20 min and the
supernatants weré then steamed at 100 for 15 min
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TOLUIDINE BLUE-DEOXYRIBONUCLEIC ACID AGAR PLATE METHOD AND TURBIDIMETRIC ASSAY TDNASE

Table 1. tdnase production by enterotoxigenic s. aureus cultures as evidenced by zone diameters

cultures
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*Zonc diameter includes the initial diameter oi agar well (5 mm)

Figures in parantheses indicate the number of isolates producing enterotoxins.
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The nuclease (TNDase) activity
b¥ the Turbidimetric method was expressed ‘as units/
of the extract and calculated using the formula:
Nuclease units/iml =
strate depolymerised/ml) x Dilution factor sllghtly
Time of incubation (min)
It was observed (Table 1) that TDNase produced by
the test cultures ranged from a minimum zone diameter 84) L1-40 units and” (ni
mm to @ maximum of 30 C
variations among the test cultures for TDNase produc-
swere formed on the ba5|s of 20ng diameters
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of 2 or more types, with the exception of cultures pro-
ducing enterotoxin combinations, of AB, AC and AE.
On the basis of the above correlation, it would be apPro-
gnate t0_su %est that in cyltures Iproducm multiple
nterotoxins,” TDNase zone diameters of 21-%5 mm and
26-30 mm corresponds to 1140 and 4.1-6.0 units/ml,
respectively. Similarly, such a clear correlation was also
observed among thé standard strains of S. aureus
wherein strains Ajoo, Bj 6 and Ci37 which had| [;[)]roduced
zone diameter of 26-30-mm corresponded with 4.1-6,0
TDNase unitsiml and those of strains D472 and E3y
producing zone diameter of 21-25 mm corresponded with
1.1-4.0 units/ml. _ _

However, a clear correlation was not f|gured out
hetween the two_ methods where cultures Elaborated
single  enterotoxins, though there exists a cloge
parallelism. Out of e|ght cultures producing enterotoxin
A, Twere in the second group (21-25 mm zone diameter);
there was almost an equal_distribution among all the
three groups in terms of TDNase units/ml.  Ou: of 9
culturas elaborating enterotoxin C, 3 and 6 of them were
In the first (16-20 mm) and second (21-25 mm) groups
of zone diameters, respectively, whereas the Teverse
was true In terms of TDNase ‘units/ml. However, in
this case, 3 cultures each (Producmg TDNase amount of
less than 1.0 unit/ml and also inthe range of 1.1-40
units/iml_corresponded with zone diameters of 16-20 mm
and 21-25 mm, respectively. Slmllarl¥, In the case of
cultures J)roducmg enterofoxin B, out of 27 cultures,
5, 14 and 8 of them, respectively were grouped in first,
second and third groups of TDNase zoné diameter, while
6, 9 and 12 of them, respectively were grou?ed In first,
second and third groups of TDNase units._In addition,
it was observed, that 8 cultures producing TDNase zone
diameter of 26-30 mm corresponded with 4.1-6.0 unitsml
while 9 cultures producing’ 1.1-40 TDNase units/ml
corresponded with 21-25 mm. zone diameter.

Among the cultures producing enterotoxin () E, AB
AC and AE, noth|r1lng finite could be stated, exceé) that
In these cultures, TDNase_zone diameter of 21-25 mm
would correspond either with second or third groups of
TDNase units/ml. Similar to cultures producing multi-
le enterotoxins, even these cultures do”not come under
he first group of both the methoas of TDNase detection,

The senior author. expresses his sincere thanks to CSIR
India for the financial assistance, The authors are also
thankful to Dr. M. S. Bergdoll. FRI, Univ. of Wis-
consin, Madison for providing the standard strains
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Use of ammonia during caramel preparation is reported to
produce 4-methyl imidazole, a toxic compound. When
substitutes were tried: methyl-amine, diethylaminc and t-
butvlaminc gave good colour values but ethylene diamine
was found to be the best substitute.

Caramel, an important food colour is generally
prepared by heating' carbohydrates, mainly cofn syrup
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or dextrose, in_the presence of catalysts like acids
sulphuric, acetic), alkalis, (ammonitm hydroxide,
odium hydroxide) and salts (ammonium sulphate and
phosphatg)L When dextrose is heated with acid it poly-
merises to form caramel. Ammonja reacts with the alde-
hyde group of glucose, followed by condensation, rear-
ranf?ement and” polymerisation yielding caramel2
has been reported that caramel prepared by this
method contains 4-methylimidazole which has’ been
shown to be toxic34. The formation of 4-methylimida-
z0le is probably due to the condensation of ammonia,
?yruval ehyde and formaldeh?/de, the aldehydes being
he pyroley5|s products of glucosed, _
The présent Work was undertaken to try substitutes
for ammonia with a view fo reduce or prevent the for-
rfnaﬂor%_of 4-methylimidazole without affecting the colour
ormation.
All other chemicals and solvents used were of analyti-
%SfﬂorBeagent grade. Corn syrup used in this study had
X
Caramel preparation:. To, 2009 of corn syrup, 13 ml
of 50 per cent sulphuric acid was added with constant
agitation, and heated in steam at 11 ko/cm2 pressure
for one hour. After cooling 2 ml of liquor ammonia
was added and the mixture was heated again for 3 hr
at 120 ko/em?2 pressure. The solution was then cooled,

f'dlibasic ammonium phosphate was adged and

500

heatéd at 16 kg/em2 for 3 hr. It was then cooled and
filtered.  Similar procedure was adopted _subsﬂtutmg
ammonia by several compounds, listed in Table
The. sample” containing et Xlene diamine was heated
for just one hour instead of 3 hr at 16 kg/cm2 Longer

Table L colour intensities of caramels prepared with
AVIVONIA AND ORGANIC AMINO COMPOUNDS, COMVERCIAL SAVPLES
AND THE Rf VALUES

Amino compounds 0D.at 0D. at Rf
420 nm 600 nm
Alanine (L g) 0.395 0.065 —
Ethyiene diamine (2 ml) 112 0.155 0.7127
t-butyl amine 2 ml) 0,54 0.075 0.468
Diethyl amine (2 ml) 0.54 0.0%0 0583
t-ethyl amine (2 ml) 0.44 o0 062
Diethanol amine (2 ml) 052 0.065 0.481
Methyl amine (2 ml) 0.61 0.080 0.49%
Dimethyl amine (2 ml) 0.37 0.050 0.420
Liquor ammonia (2 ml) 086 0.160 0.865
Commerical samples 1.15. 0200 —
4-methyl imdiazole - - 0.870
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heating caused resinification of the caramel which
would™not form agueous solution. ,

Colour intensities of 0.1 per cent solution was
measured at 420 and 600.nm. Various other tests were
carried out as mentioned in Table 2. 4-Methyl imidazole
was isolated from caramel by using methylene chlorige5
and was analysed by TLC usm? joding as coloun_ng
agent6. IR and UV Spectral analyses were also carrie
OUt_to detect the presence of 4-methylimidazole,

_ Colour intensities and Rf values of compounds found
in caramel samdoles prepared b usm% ammonia and
other compounas are given in Table _

_Caramel n?repared with alanine, t-ethyl amine
diethanol amine and dimethylamine did not %lve good
colour values, while those prepared with methylanine,
t-hutylamine and diethylamine’ gave satisfactory colour
values, The caramel prepared with ethylene “diamine
gave extremely good colour values comparable with
ommercial smgles. Even liquor ammonia caramel
gave satisfactory colour,

It can also bk seen from Table L that each of the
caramel sample pr%Pared with substitutes characteristic
compound with ‘a aifferent Rf value distinct from that
of 4-methylimidazole. The UV and IR analyses also
(sjgcz)\(/)vleed that these caramels did not contain 4-methylimi-

Table 2 shows various properties of the caramel

rreTﬁJared_usmg ethylene diamine, in comparison with a
ommercial sample. It shows compatibility with alcohol
and so can be used in alcoholic beverages.” It also shows
resistance towards varjous acias which are normall
encountered In soft drinks. . It has low isoelectric p
showing_stability in high acid drinks in_cola type beve-
rages. These properties indicate its possible use in beve-
rage inqlustry.

Table 2.

PROPERTIES OF CARAVEL PRFPARED WITH ETHYLENE DIAMINE AND
COMMERCIAL SAVPLE

Prepared with ~ Commercial
ethylene diamine sample

28 32
Clear upto 60% Clear upto 65%

Properties of caramel

pH (10% wiv soln.)
Compatibility with alcohol
Lgin 300 ml 2% citric acid

solution No haze No haze
1¢in 300 ml 2% Na"CQj Clear Clear
Acid resistance 250 ml. 0.2%

caramel+7 ml cone. HCI,

boil 5 min Clear Clear
0.5 ml ?hosphoric acid+

20ml 5% caramel soln. No ppt. No ppt.
Isoelectric point 1.5-2 2-2.5
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Ethylene diamine was found to be the best substifute
lor ammonia as it have caramel having very good colour
intensity and properties making it surtable In beverage
mdu_str}. Ethylene diamine is being used as Pharma—
ceytic did in irijections and has very low toxicity, the LD%
bmgg 1.169/kg when fed o,raII}/] to rats7, it could prove
to hg a promising catalyst in the rpreparatwn of caramel
it the unidentified compound found in the ethylene
diamine caramel were proved to be harmless.
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POPPING QUALITY OF HALF-SIB FAMILIES OF
POPCORN

R. PAL SINGH, A. K. SAXENA AND K. L. SEHGAL,

Department of Plant Bre_edin%, Punjab Agricultural Un versity,
Ludhiana-141 004, India
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Seventy three half-sib families from ‘Ludhiana popcorn’
were evaluated for popping quality. Out of the 73 families,
54, 36 and 14 families were adg)udged to be on par with the
best performing families, on the basis of popping percentage,
popped volume and popping index values, respectively. No
Significant correlation of either popping percentage or
the popped volume could be established with grain weul;ht
or grain volume. ‘HS 23’ ‘HS 72’ and HS 81’ excelled
all others in popping index, popped volume and popping
Bercentage Respectively. Popping index seems to be the
est parameter for screening.

There is a growing demand for popcorn as snack food
and Punjab™ Agricultural University is engaged in
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develgping high yielding varieties suitable for poPping.
Avariety,” ‘Ludhiana popcorn” which was obtained
through” random mating is being further improved
through  intrapopulation’ improvément for - popping
quality, grain yield and other agronomic traits. “Varaia-
hility for popping quality in that population has been
studied and ‘reparted in this note.

A random sample of 73 half-sib families from the 191
kharif harvest was evaluated in quadruplicate. . All the
samples kept in air tight container were equilibrated
for ‘moisture for a week.  The test conditions were
standardized using population bulk. Grain weight and
bulk volume were"recorded before pop?mg. A0 grain
sample was popped_in a revolving rea bakm(t; ovén at
246°C for 5 min.. The grain samiple was kept covered
in 100 g loaf, baking panl The number of_ﬁopped and
unpopped _kernels “were counted and ihe  volume
measured. The popping index was calculated as the ratio
of popped and" unpopped bulk volumes.  The results
were evaluated statistically.

The popping percentage. ranged from 67.5 to 98.8
(Table 1).” Fifty four families with popping percentage

Table 1. POPPING CHARACTERISTICS OF PROMISING FAMILIES OF
POPCORN

Family ~ Grain  Unpopped Popped  Popping  Popping
wt. vol, vol. index
® (cc) (cc) (%>

11S-3 62 1.8 1125 831 9.6

HS-5 6.9 100 1240 88 129

HS-6 80 95 710 719 .1

HS-8 76 81 1175 769 145

HS-9 71 9.4 104.0 913 12

HS-12 66 9.8 1245 86.9 23

HS-13 6.3 104 145.0 9%.9 143

HS-16 6.7 108 1255 925 109

HS-17 75 100 165.0 91.9 168

HS-18 11 9.6 1125 913 1.8

HS-22 62 101 1625 931 164

HS-23 11 84 1675 90.0 206

HS-24 6.9 106 145.0 913 136

HS-26 5.7 104 125.0 938 ©2

HS-28 6.4 109 1675 9%.1 16.9

11S-30 5 9.0 1115 788 131

HS-32 6.9 103 1138 781 135

HS-34 68 9.5 1055 925 114

HS-38 70 9.7 1265 769 136

HS-39 62 84 1495 9.3 180

HS-41 71 9.9 107.0 85.6 109

HS-44 6.9 9.5 1423 913 153

HS-48 1.2 9.9 1320 89.4 136

HS-49 6.3 8.9 120 913 140

(Contd.)
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122 were at par. The hi 7%hest Bpopped volume was obtained

In the case of ‘HS ase on popping percentage,
33_families were adgudge
The popping incgx valu (v (/v) ranged from 81 to
206, Fourteen families Je. HS-17', 'HS-27', 'HS-23"
HS-28 HS-39" HS-A4' HS-52', *HS-53 H8695
‘HS 72" HS-81' HS-121" ‘HS-137" and’ ‘HS-139

10 T1OOUTIUTIOOOOOUTTIOCORO

EEEENSsSNSRERRE st

% 109 19
: . 4 I}
69 91 %g 17.%
g b
\ 10. 4 128
4 18.1 9 144
n b b
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HY 10 8-0 88 15 1% index values observed wers on the lower side23 The
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:El&?) 8:9 102 %}3 ®1 7 the popping quality of “Ludhiana popcorn’.
1 19 110 102 675 120 References
ﬁé é% 8% %%% 8%% ﬂ% Jetiads Anerican Association of Cereal Chemists,
ﬁg ' 88 1 6 ﬁ% 2 ace H Iarﬁoéaress aising Popgorn. N
ElZl gg 81 %% 1 1 Zd Corn Gryvmgn%hn Iéy gOﬂS nc. New
122 68 88 810 B0 ]80 3 NGXBF%GF D E and Creeeh, R G, Bre spe |
124 65 ' 5 g 130 fcorn, n gorn and Im rovement %{g pé %ﬁ
1% % ]8% 55> %2 % %ncan Sociey’ of Agroromy; Inc nsm i)
121 . | . . ’
19 711 il . .
AR EEE
EH 7-3 %,% o %Q,% #5  NOTE ON_LIPID COMPOSITION OF HYBRID
& §;% 8;§ T PEARL MILLET VARIETIES
141 . . . 0 2]
N, VAKHARIA AND M. HAa&<RAB
%% ;% {%% ﬁ};g i ﬁ'ﬁ Department of Bloc%nars]tdr)é%GpN areit ndeg}?icucftur University,
| 4 1 1235 . 131
] 88 §8 107 % 12% Manuscript received 12January ].983, revised 22August 1983
%55}1 %‘5 104 15%‘ §1 ]1%'7
RO 5762 8IS TLOAMS G886 e o v

was noticed in nonpolar lipid contents. The ratio of non
polar to polar lipids in hybrid varieties was ~ 3.0 and
in the local variety ~ 4.5. Glycolipids were the major

of 85.9 and above were found to be at par, The highest ~ potar tivids end triahveerides and free fatty acids were the
ercentage of 988 was obtained With "HS-BL followed e o o i e
TY] 569" with 981 per cent popping. '

e popped vo ume ran%ed from 710to 1725'c. The  Improvement in the production, of pearl. millet (Pen-
crltlcal difference was 48.4 cc and as such 36 families nisetum typhoides) through the introduction of high
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Yreldrng hybrid varieties has been considerable, but
he graln flour has not found wide accentance in diverse
fore parations except for “roti” makmﬁ among rural
ation, the limiting factor berng its hrg i |d content
e reUces  Its eeprng qua '% IrttIe
Information is available on™the lipid comp os jon of
newI developed hybrid pearl mrIIet grown extensrvely
Ujara
Seeds o} five h brrd varieties (‘C.J.-104\ 'B.J.-104’
‘GHB-1399 and ‘GHB-27) grown'under uniform agro-
climatic conditions at MrIIet esearch Statron Jamnagar
n summer 1981 and one |ocal vanentqy %r
at Plant Breedrng farm, Anand Canipus, wer illed
ass through 60 mesh sieve, and the lipids were
cted2 thrice with chloroform; ethanol:  waer
95:5) usrnﬁ 20 volume solvent mixture and shakrng
or 30 min.  The extractants were pooled, concentrate
under reduced Fressure at 40°C and separated into polar
an nonpolar lipids by solvent partition method Using
n-hexane and 90 per cent methanol. Hexane fraction
containing nonpolar lipid components were dried over
anhydrous sodium sulphate, filtered and concentrated
under reduced pressure to make up to a known volume,
An aliquot was taken in duplicate and evaporated to
dryness to determine total content of nonpolar lipids,
The remaining hexane extract was kept aside in the cold
for TLC spot n% The methanol extract was made pro-
tein free3and an aliquot of it was used in duplicate. to
determine thetotal content of polar lipids.. The remaining
extractwas used for TL sotrn% ndrvrdual nonpolar
|£u 5 were separated b on sil |cag G using the
vent s stem diethyl éther-toluene-ethanol-acetic"acid
g and diéthyl ether-hexane gﬁ :94) foIIowrn
double dvelopment technrque as recommended P]/
Morrison et al*, “Spots were visyalized %/sprag/ ?vvrt
10 per cent sulphunc acrd and charrin efor 15
min at LO'C "Triolein, at acrd an steroI Were used
as standargs on the same plate, Spots not correspong mg
Fo the avarlablg standards used were tentatrveIK identifie
rom the Irﬁ npro e distr utron under this solvent
system as shown by ornson et al*. Spot areas were
scanned |n a hotov It _gensi (}ometer and relative per
cent calculated. TLC nsitometric method
analysis of lipid components have been reported5’6
and the relationship between area ot the peak and quan-
tity ol lipid per 390t has been found linear over a wide
range. Downing/ has reported, ve hgh recovery by
this”method,  Individual_ polar lipids were separated b
TLC on silica gel G usr g the Solvent system chloro-
form methanol i %/the rocedure of Nichols8,
|dentity of constituent lipid fractions could not be con-
firmed “for want of standards and therefore tentatively
identified by comparision with the lipid profile distri-
bution as récorded by Nichols3 following similar TLC
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operating conditions. the case of nonpolar Jipids
L oS R

[)atrve ng)lo(ertrono nVIdua‘n\Bs vve Cornted
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?ntentso /abp var etres be |nt era tﬂ
%ah an Menta observed that the
crude tcon er extractrve of
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ex nment IS u to bettsr” ext ractro yteso ven

X gratron e varretreg 1S also %7oted'n Tgég
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content of total lipid, triglyceride, diglyceride, sterol
ester and maximum NP/P ratio which makes it most
unsuitable for bread making. ‘GHB-27" hybrid was more
akin to ‘S-207’ than the other hybrid varieties. Both
these varieties had higher triglycerides, low free fatty
acids and low glycolipid content. There were three
unidentified compounds in these lipid fractions, how
ever, their quantity was limited to 0.7-1.5 mg/g.

The authors are grateful to Dr. H. R. Dave, Officer-
incharge, Millet Research Station, Jamnagar for
supplying hybrid pearl millet varieties.
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INFLUENCE OF VEGETABLE PROTEIN MIXTURE

ON SENSORY CHARACTERISTICS OF BEEF P

PATTIES

E C. NDUPUH AND E N. T. AKOBUNDU*
Department of Food TechnRI%%aFederal Polytechnic, Akure,

Manuscript received 21 March ].983; revised 13 September 1983

Meat patties were prepared by replacing beef partly with
mixtures of protein-rich plant products like defatted ground-
nut flour (DGF), maize protein concentrate (MPC) or maize
flour (MF) in such a ratio that each component contributed
50 per cent of the protein in the blend. The vegetable
mixtures had water absorption capacity of 1.5 ml/g. Beef
patties containing vegetable protein mixtures upto 20 per
cent had comparable protein level and other attributes as
that of the control and also preferred by a sensory panel.
Beef patties extended with MPC and DGF were superior
inorganoleptic quality to those extended with MF and DGF.

_ Animal products are not in a position to meet the ever
mcre_asmg protein needs.  The solution lies in the use of
uality vegetable products also. It had been suggested
that many”developing countries maK have to depénd to
a great extent on ceréal ?rams for their protein require-
mentl Prot?m-nch lan eroductshk Soybean, rqemémd-
nuit, and sunflower seedl have been used in meat blenas23
Often, traditional preference and economics reduce the
use of these novel' protein_ sources to mere laboratory
exercises.  The use of locally accepted raw materials is
therefore advocated. The ojective of this study was to
evaluate the potential of maize and groundnut mixtures
as beef patty extenders. _
Flours:  White variety of maize was purchased from
a local market in Akure; cleaned crushed in a roller and
sieveg through 1 mm screen. The grit was later milled
Into flour to pass through a 0.5 mm mesh sjeve. Defatted
roundnut grits were obtained from Ejinaka and Thorn-
rI(N|ger| Limited, Aba. The grits were 1giround Into
flour of same particle size as that f maize flour.
Maize protein concentrate:. Maize protein concent-
rate was prepared from maize flour by the method
of Wu and Sexson4 with slight modifications. Maize
flour was suspenged in deioriised water In_the, ratio of
31 (w:v) and the pH adjusted to 117 with 0.IN
NaOH. The suspension was allowed to stand for
30 min with gerlodmal stirring and screened through
a sieve of .35 mm mesh to femove the solids. The
liquid fraction was centrifuged for 20 min at a speed
of 1100 rpm and decanted. “The supernatant was then
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readjusted to pH 4.7 with 0.IN HCL to facilitate protein

recipitation. The liquid fraction was decanted andthe
profein concentrate quantitatively transfered . into
dialysis bag. Tne protein was dialysed for 4 hr.in tap
watér with two water cha_n%es. After dialysis, the
Protﬂnhconcentrate was dried in an air oven“at 40°C
orldhr.

Patty preparation:  The %roundnut flour was blended
with maize protein concentrate (MPC) or maize flour
MF) to form vePetabIe mixtures A and B, res,oecuvely.

he cereal and fegume mixtures were then blencled in
a ratio which enstired that each component contributed
50 per cent of the protein of the Vegetable mixtures

an Izms. e :

Beef Used in this study was obtained from a local
butcher and frozen before use. The frozen beef was
slightly air-thawed at room temperature (24°C), sliced,
and ?round with a hand grinder.” Beef patties containing
10, 20 and 30 per cent"vegetable mixtures were fabri-
cated after m|xm? ground beef, vegetable mixtures
and water (15 mlg 0f vegetable mixture) thoroughly
in a bowl.  Patties of approximately 15 ¢m diameter and
L1 cmthick were moulded, wrapped with polyethylene,
and frozen. The patties were air-thaweq for 10 min
and fried in a saucepan with vegetable oil and onions,
Pr_ehmmary trial showed that _ryln% each side for 12
min at 179°C resulted in satisfactorily fried patty.
The fried patties were served warm for sensory evalua-

ion.

Analyses and water absorption: Protein was determined

by the jneldahl method5 and ash, crude fat, and mois-
ture by the methods_ of Pearson” - Total carbohydrate
vxa%r_ceilgg{gged by difference.  All analyses weré done
In triplicates,
Fifteen ml of taP water was added to 2.0 g vegetable
mixture .in a centrifuge tube and stirred periodically
for 30 min. The liquid Was decanted and measured. The
quality of water remaining in the flour was calculated
and defined as absorption” capacity.

The patties were cooked and evaluated for colour
flavour, juiciness, and overall acceptability by a panel of

10judges using a 7-point scale (wnere 7=excCellent, 6=
very good, 5=gooa, 4=fair, 3=poor, 2 very poor,
1:u.na00f tahlé). Results of sensory evaluation were
statistically. analysed?.

Composition: “The proxjmate comPosnmn of vege-
table groducts beef, and fabricated patties are presented
in Table 1 The protein content of the maize flour and
maize protein concentrate were 1053 and 69.55 per cent
respectively, Cereal: legume blends are reported to have
desirable éffect when half of the protein is contributed

by each component.  On this premise vegetable mixture

*Present address:  Department of Food Technology, Federal University of Technology, Owerri, Imo State, Nigeria.
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Tabte L proximate composition of raw materiats usea ana PATTIES
iure  Carbohydrate Protein Ether extract A
A A R
Maize flour (MF) 18 B 1053 41 1%
Maize protein concentrate (MPC) 210 225 69.5 050 500
Defatted groundnut fiour (DGF) 106 2409 57.16 520 6.10
Ground beef (100%) 820 14 1809 RiWil 109
Ground beef (909 : MF+DGF (1% 4849 5.3 1687 2804 1%
. n B9, t, (% 488 590 5% 2808 13
y o (09 0, +, (0% 46 6.2 1549 2105 13
n o (099 MPC+, (1% 488 4% 7.3 2812 L1
w o ow 0% o, t, @% 40 476 1708 2136 13
wo o (099 © .+, @ 493 548 1698 2625 1%
*Average of three determinations

B émalze flour and defatted groundnut flour) which
ha MJredommantI maize flour and vegetable ‘mixture
A (MPC and DGF) which contained more of groundnut
flour were prepared. _ _

Corboh%/ rate content of the maize flour was the hig-
hest but the ash content was low. Crude fat content of
the maize protein concentrate was significantly lower.
Addition of ve%etable_proteln mixtures uptg’.30 Ber
cent level did not significantly alter the composition, but
there was substantial increase in the total carbohydrate
content of the extended beef patties.

Water absorption capacity: ~ Mixtures of plant pro-
teinaceous material had water absoprtion capacity of

15 mllg.  The moisture_content of the maize protein
concentrate has little effect on the water ahs rfonon
capacity of the vegetable mixture since defatted
groudnut flour was the major component in the blend.

Sensory. evaluation:  Colour rating was higher for
beef patties c_ontamm? vegetable products (Table 2).
The lower rating for all-beef patties may be due to the
oxidation of muscle (PI ments.  Extended beef patties
were generally rated “higher for flavour, probably
becaus of the frymﬁ which imparted good flavour and
aroma. Except for the 30 per cent beef replacement with
mixture A, there was no significant difference in flavour
(P<0.05). The low flavour rating for this sample was

Table 2. sensory evaluation of PATTIES
Ground beef MF+DGF MPC+DGF Colour Havour Juiciness 04_3raJ|.
% 4 ) ity
100 — — 46 41 46 45
% 10 — 51 42 44 46
& X — 54 47 47 5.2
10 R — b4 36° 46 45
% — 10 50 45 47 47
& — X 49 b4 b4 55
10 — Y 47 48 48 45
MF =Maize Floor,  MPC=Maize Protein Concentrate ~ DGF=Defatted Groundnut Hour
*Mean of ten scores;  °(P < 005)
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due to the strong maize flavour. There was no significant
difference in the juiciness (as judged by mouth feel)

samples _ : :

%)e beef patties extended with vegetable, mixtures
were rated higher than the all-beef control in overall
acceptability. ~ Beef patties with 20 per cent velgetable
mixtures were preferred. At this level, taste gan_e SCores
of mixtures A ‘and B were highest for most attributes.
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USE OF SOME VEGETABLE OILS, PLANT EX-
TRACTS AND SYNTHETIC PRODUCTS AS PRO-
TECTANTS FROM PULSE BEETLE, CALLOSO-
BRUCHUS MACULATUS FABR IN STORED GRAM

et Knt (it B. IJADHAV ANDPhLI D. JAl?le
A A
Manuscript received 25January ].983; revised 5 September 1983

Effect of certain plant extracts, vegetable oils and organic
compounds on the pulse beetle (Callosobruchus macidaius
Fabr.), infesting gram was studied. Thirty three days after
treatment, it was revealed that Ratanjyoti oil at 0.1,0.2 and
0.3 laer cent levels (viw), Neem oil at 0.2 and 0.3 per cent
levels and Bit as well as undi oil at 0.3 per cent level sig-
nificantly inhibited the emergence of adult beetles. They
further exhibited hundred per cent mortality of eggs and
controlled the beetles upto a period of 33 days. The germi-
nation of the seed was, however not affected.

Legume s one of the main sources of protein and pulse
beetlé, Callosobruchus maculatus Fabr. is a serious pest
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of pulses in storage. Bags are treated either with insecti-
cides or fumigants to check damage during storage.
However, chemicals, used are hazartious to living man
and animals and hence the present study was Under-
taken to find out an effective, cheaper and non-hazar-
dous plant product to control C. maculatus, .
_Tenproducts Bit (benzyl isothocyanate), allitin (diallyl
disulphicee) Ratanjyothi il (Jatropha curcasL), neem dil
Azadirachta indicg J., undli ol J allophyllum inphyllum),
Jlahwa oif (Basia latifolia), Doglonaea extract {Dodonaca
viscosa L) Nirgundi extract (Vitex negunda) coconut
Cocos nucifera) shell extract and clove ol \iere tested
or their effectiveness against C. maculatus, These pro-
ducts were elther obtained from out side agency or
extracted In laboratory.  Bit and Ratan;]yon,_ Neem
Unaii and_ Mohwa oil Were received from thie Biological
Groqu, Bhabha Atomic Research Centre Bomb%y and
the Directorate of Non-edible oils and Soap Industry,
Pune respectively. Rest of the products were extracted!
In the laboratory except clove il. These products were
dissolved In- pétroleum ether and Pram seeds were
treated at 0.1, 0.2 and 0.3 per cent volume by weight of
seed and kept in perforated polythene bags.” 100" seeds
were treated for each treatment,”a petroleim ether con-
trol and control seeds were also maintained. The effect
of products was studiied at start and after a period of

33 days.

Eﬁ|}c/a(|:y of vegetable oils/extracts was tested at start
and after' 33 days, by mtroducm(t] 5 pairs of 0.24 hr old
beetles into each petridish. Adult mortality, if any, was
recorded after 24 hr and percentage of adult mortality
was calculated.  The percentage Of eggs hatched was
recorded. The adult emergencewas re¢orded from 27th
day onwards after release of beetles till the emergence
was completely stopped. The percentage of adult gmer-
%ence was calculated on the basis of thé number of e %S
atched and the number of adults emerged. The data
were analysed statistically.

At the end of the experiment (2 months after tre tmentg
%ermmatth?Htest was carried out at 2/+2°C and 65/
er_cent RH,

The data presented in Table 1 indicate that Bit and
Allitin, both synthetic compounds showed cent per cent
adult mortality even at the lowest concentration of 0.1
Ber cent and proved to be the most effective against pulse
eetle. No egos laying was observed in Bit‘and Allitin
treated seed.”” Amongst the oils and plant extracts
Ratangyou_on and Dodonaea extract at 0.3 per cent
level exhibited significantly lesser number of eggs laid
by C. maculatys than in other treatments. The average

r centage of e?gs hatched ranged from 0.0 to 98.72,
All the test samples were significantly superior to conrol
In reducing egq hatching &t all the levels, except clove
il and Dodonae extract'at 0.1, 0.2 and 0.3 per cent level



PLANT EXTRACTS AND SYNTHETIC PRODUCTS AS PROTECTANT FROM PULSE BEETLE

Table L effect OF DIFFERENT PRODUCTS ON THE GROWTH AND DEVELOPMENT OF C. MACULATUS FABR

Protectant

Bit

Allitin

Ratanjyoti ol

Neem ol

tindi Oll

Mohva, il

Dodonaca extract

Nirguai extract

Coconut shell extract

Clove al

Petroleum ether (control)
Control

SE :

CD. a %

Conen.
%

(VW)

01
02
03

01
02
03

01
02
03

01
02
03

01
02
03

01
02
03

01
02
03

01
02
03

01
02
03

01
02
03

00

AT START

%n%gl ity of rg?? c?f

j

1000
1000
1000

1000
1000
1000

00
00
00

00
00
00

00
00
00

00
00
00

00
00
00

00
00
00

00
00
00

00
00
00

00
00

Figures in parentheses are the transformed arcsin values.

0 00
000

0.00
000
0.00

1400
233
466

5800
533
A3

86,00
5166
1966

8800
8466
3

2966
1633
83

98.66
7100
49.66

10166
9%.66
9066

9166
2000
7100

105,00
106.66
204
604

%&%%S

0.00( 0.00
0.00 000%

171

cobh oo O oo

OU1 OO
888,8\%,\
\8,\_8,@\8,\%8\85\_8,\8@\8,

o
o 888

mnw%
owzg
00{ 000

BA0(71.76
90297219

90.55(72.19
86.8{2368.60§
83.84(66.44

0417632
0847

785419
0698(80.18
0630793
DT
%B41R28)
08 748366)

19
5.6

Av. %of
wmwﬁ@d

42 82 6
375113778
21933189

6.82(3/.76
A7
32933601

%
41550011
1002304
203938
T357(59.02)
T3T2524)
22

6.59
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0 i
Protectant mjn ?P%uésty eqes laid
Bit 00 6200
02 00 U3
03 00 3266
Allitin 01 00 6.3
02 00 023
03 00 6000
Ratanjyoti O| 01 00 5600
02 00 500
03 00 a3
Neem Ol 01 00 50,66
02 00 5300
03 00 4200
xandi Qll 01 00 90,66
02 00 86.66
03 00 7166
Mohwa Ol 01 00 R
02 00 8500
03 00 8.3
Dodonaea extract 01 00 3
02 00 KRS
03 00 2400
Nirgudi extract 01 00 99.60
02 00 9266
03 00 L3
Coconut Shell extract 01 00 10333
02 00 %.60
03 00 N3
Clove Ol 01 00 10000
02 00 .33
03 00 9100
Petroleum ether  (contral) 00 00 107,66
Control — 00 1833
SE — — +1.48
CD. & "% - — 238
Fiqures in parentheses are the transformed arcsin values.

days arter
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treatment

No of

of C.maculatus

[Eggs(m

k-
%.50(77.89
%.2(77.68
ST,
1851176
0.00( 0.00
0.00 000

486
000( 000
o
514714586
545028
1901620
93.99(76.11
9157 32

)
96 89%

8l
95 |

2%
AT

X

1

i
1868

80(18.28
A4 7642
8120693

fffff

0.00( 0.00

15796053
7250(5841
1144576
000
00 0.00
00( 0.0
333816
000
000
o1.2
43(41.18
00( 0.00

65.96(54.31
41654020

19646321
36.?%31.9%
0.
0
0
3.
0.
0.
0.
3
0

35305
64.19(532
52.92(46.68
493344,
1151(57.73
10.7557.30
69.24(56.32

14025950
1349(30.08
1221819

1663(8.34
1230582
1204508

78TI(E25)

TBEE4
£3.16
037



QUINALPHOS AND MONOCROTOPHOS RESIDUES ON BITTER GOURD FRUITS

respectively. . Cent per cent mortality of eP 5 Was noticed
In Ratanjyoti oil at all the levels, Undi oil"at 0.2 and 0.3
er. cent and Neem, Mohwa oil at 0.3 per cent_ level.
his mIPh'[ be due to inhibition of sprea mg of bmqu
material” of egg on the grain surface. The péreentage o0
adult emerged in different treatments ranged from 0.0
to 73.72, Neemoil, Bit, Allitin and Ratanjyotioil at 0.1
0.2 and 0.3 per cent Jevels, Mohwa and Undi ol at 0.2
and 0.3 per cent levels completely inhibited adult emer-

gence. o
. The data gwen in Table 2 §3 daXS after treatmentz
indicate that none of the treatments had any effec
on the adult mortality of C. maculatus. The average
number of eggs laid in different treatments ranged bel-
ween 24,00 and 108.33.. All the products were signifi-
cantly effective in reducmﬁ the average number_ of eggs
laid. * The treatments with neem oil and Ratanjyoti ol
at 0.2 and 0.3 rP_e_r cent, Bit and Undi oil at 03 _E)_er cent
level were SI% ificantly more effective in inhibiting the
hatching of the egs than the rest of the treatnients,
Ratanjyoti oil at 01, 0.2 and 0.3 per cent, Neem ol
at 0.2"and 0.3 per cent and Bit and Undli oil at 0.3 per
cent level were significantly superior to the rest of the
treatments in reduicing the per cent adult emergence. The
average percentage "of germination ranged. bejween
86.00"and 87.66 “which is statistically no 5|gn|f|cant.
Therefore it could be concluded that the protectants
tested can safely be used in storing pulses for prolonged
eriod. Mamnligatti and Raghunathan have observed
hat coating of %reen gram “with castor, gingely and
mustard oils at 0. Per cent and coconut or groundnut
oils at 0.5 per cent level inhibited the multipfication of
C. chinensis for 45 days.  Similarly Schoonhovens has
reported the use of groundnut oil dgainst C. maculatus.
Naikd also reported neem oil and karanj oil at 0.5

per cent level protected cowpea seed from C. maculatus g

damage for about 6 months, Cowpea sged was
protected from the attack of C. maculatus If treated
with neem kernel oil at 8 mi/kg seed which exhipit-
%(gti\gft%ctlon In egy laying, ovicidal and larvicidal

Referegt():ﬁs h I
1 PrabhuVKK, M ikammg, B., ile hor-
rgp#?zgc}t{l\nty i]r%) sgme 58% In |z|;1n plants. CUF]rU\g(qule]B?g

2 I\/hm tti,.S. G, and Raghunathan, A !\L nhibition, of

f henss L. by VR

. s.t'ﬁﬁ‘é%t'é’g{."oﬁfﬁzi°b;b%sgﬁ;“fgs b y
e, Pl S bl of 1, proet sy

4, Nalk, R !_., Effica:jcy of some vegetable oiIsI asbsurlfacm 0-

ectzi\{s ﬂquéfr]e EowEea sef&alsﬁmwiiu se Ige]’et eD&pO#I?,

nagir, India,
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. Pereira, J. P, The effects fsi le oils as pr
allosopruchus macu z’i% 1 . .

FUCNICae). “J. Stored Prod. Res.,

FATE OF QUINALPHOS AND MONOCROTOPHOS
RESIDUES ON BITTER GOURD FRUITS

ol R AU 0.,
I N I

ICI0E RESIaUe aract}(%%angall%?e, %ae 0 cultu

Manuscript received 12 April 1983; revised 22 September 1983

Persistance of quinalf)hos and monocrotophos resisdues on
bittergourd fruits following foliar spray each at 0.05 and
0.1 percent concentrations at fruiting stage was evaluated.
Quinalphos treatments resulted in comparatively very low
deposits but its residues were found to persist for one to
two weeks above the maximum permissible limit of 0.25 Ppm
whereas monocrotophos degraded at a faster rate from
7.19 and 11.4 ppm to non-cetectable limits within 10 and
11 days respectively.

Bitter gourd fruits punctured by fruitfly infestation
deprade e market value of the fruits as well as acver-
sely affect the economic cultivation of the crop due to
heavy damages. The timely insecticical sprays of quin-
alphos (0, O-d|eth%I O-qumoxalm-Z-EI phosPhorotmoate
and monocrotoghos gd|meth I r?Q-J-me_ hyI-2-methr¥
carbamoyl, vm};) were found effective .in “controlling
the dama%e to the crop2. These insecticical treatments
while protecting the crop from insects also leave their
residues. Singe"no Information is available on the resi-
Jues of these Insecticides on bitter gourd, It was thought
fit to collect data on the build-up of the residues of these
two . insecticicles, , _ _

Bltte_rgourd Momordica charantia, (cv, Arka, Harit
was raised In 3 X3m2plots at Horticultural Experimenta
Farm of the Indian Institute of Horticultural Research,
Bangalore during winter season of 1981 (December-
February). The crop was sprayed with umaI'[_)hos
SKoto hios 25 EC supﬁhed baf EARLE India Ltd)
nd monacrotophos E wacron 40 EC su;l)plled b
CIBA-GEIGY Indiia Ltd.) each at 0.05 and 0. per cenit
concentratjons at fruif formation stage. Experiment was
laid_ out In randomised block  design, keeping three
reﬁ)hcatwns. The fruit samples from'treated plots, were
collected after 1 hr of treatment for estimating initial
resicue levels and thereafter 1, 3, 5, 7, 10, 15%and 2
days after treatment.

Contribution No. 234/83, of 1.I.H.R., Bangalore-560 00.
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The fruit samples were cut into small pieces, 50g. of
these were blended with 100 mi chlorgform in aWanng
blender. Extraction of insecticide residues was repeate
thrice with further aliquots of chloroform.” The
combined extracts were concentrated in an evaporator
and passed through chromatographic glass columns
containing. activatéd adsorbent™ mixture” of charcoal:
Cellite 58%: neutral alumina (2:2:1 wiw) for cleanup 1
of Insecticidle resiolues from ofher co-extractives of plant
material. The columnswere eluted with chloroform. The
chloroform extracts containing cIeaned up Insecticide
residues were concentrated f0"a known volume under
reduced pressure, A 5 ml alrduot representrng 5 ant
material was used to estrmate resrdueso uinalphos
and monocrotoi)hos colorimetrically by Getz "and
\Watts3method. 1n order to know the éfficiency of analy-
tical techniques, recovery experiments were conductéd
by fortifying control sarnples of bittergourd fruits with
known quantities of the two insecticitles and residues
were determined. The average recoveries of quinalphos
varied from 85.0 to 875 per cent and monocrotophos
from 80.0.to 85,0 per cent.

The initial residues of 1.92 and 3.3 pp g
in bitter gourd fruits of the crop sprayed at 0
per cent Spray concentrations were found to degrage to
non-cetectable levels by 7 and 15 days respectively
(Table 1). The rate ‘of degradation of quinalphos

dOurnaI hos

(ppm) of quinal phos and monocroto phos
ON BITTER GOURD FRUITS

Da reXS after Quinalphos at conen of - Monocrotophos at concnof

06 0% 0% 1%
0 19 33 119 114
1 151 272 582 8.8
(213 (175) (1905 (213
3 124 1 297 51
(35 4) (418 (586) (492)
5 151 203 8.44
: (71 3) ‘8‘5 2) (716-7) (29£)
(100 0) (10, 8) (8'1.%) (821)
10 . 4 N.D. 078
o I
Ik N.D, . N.D,
(100.00) (1000)
il _
Th% V [I\Iugs e ﬁ ‘gges of three replrcatrons
The figures In parentneses denote per cent reduction.
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residues from either of the_treatments was slow at initial
stages of spray treatment. This could be due to low wind
velgcity and femperature of the environment during this
Penod Which have adverseIY affected the evapotranspira-
lon of the chemical from the fruit surface, The SUCCe-
ssive reduction In resicues contrnued at 354 and 418
per cent within 3 days; 713 and 54.2 percent|n7das
000 and 909 per cent in 10 dasfrom005 and

per cent applrcatrons resg)ectwe The ersrstence of
resrdues from higher dose é per cent) for on%er
Peno agarnst ower dose (0.05 percent) |nd|catest at

he eca of chemical was domrnated by chemical forces
only. an hence the degradation of residlues foIIowed
thefirst order reactron of chemrca eca(w In ad |t|on
tegrooved surface of the bitter gourd prevented the
P ysical forces of insecticide degradatron and allowed
hé residues to persist for Ionger périod. In another study
Prasad Rao4 worked out 9 days waiting Penod for qui-
nalphos on cole crops.. This observation Is almost
similar to the present investigation.

Monocratophos spray at 0.05 and 0.1 per cent con-
centrations were found"to result in 7.19 and 11 P
initial residues which were comparatrvel¥ higher than
from quinalphos treatments, applied at the Same rate
(Table'T). This difference in the build up of initial resi-
dues from the two different insecticides can be attributed
to the purity of their respectwe formulatrons only,
Monocrotophos reIatwe(Y a highly polar chemical
ersisted for 10 and 15 days aftér Spra treatment at

05 and 0.1 per cent concenitrations respéctively.
paratively Increased Ioss in monocrotophos resrdues was
observed jUSt after 3 a s of spraying. This could he
due to t e monocrotog os being “systemic. and h?hly
water soluble, finds a ready access to Inner, tissues alfow-
ing the chemical to degrade by biochemical processes.
The degradation rate 0f moriocrotophos residues on
b|tterdourd fruits was comparatively higher than that of

yina hos and therefore the resrdues reduced down the
tolera ce |m|to ppm Wh/ and 10 asalmost
same as that of u|na os |Iewor ing on cucur hits,
Prasa Ra 4recommen edaIa seo £9 days and Awasthi
et al5 worked out 11 days for monocrotopnos to
degra e Qn cowpea ods Awasthr et al.6 have further
confirmed the hrg ersrstence of “manocrotophos
resicues |n soy edn b gestrn a wartrng neriod
of 131 da resent Inves gatrons are also_similar
to the ab ve frndrn?s HoweVer, due to differences
In texture, composition and_growth rate of difer-
ent vegetable crops, variation in-the hehaviour of pesti-
Cide residue’ degradation IS quite obvrous

Authors wish'to sincerely thank Dr K. L Chadha
Drrector Indran Instrtute of Horticultyral Research

dﬁ ore for his k gen interest and facilities provided
e present studies.
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Advances in Biochemical Eng{;]eermg. Vol—23-  Edlited
by A Fiechter, Springer-Verlag,” Rezensionen 4023,
ost fach, Hmdel%er?gr Platz, West Germany; 1982,
Pp. 1%.; Price: $ 39,10

This volume has four review articles relating to dif-
ferent areas. The first review by Doeli and his colleagues
refers to the regulation of glucdse metaholism in bacteria.
Our current knowled%e 0f glucose metabolism in hac-
teria Is dominated by two major phenomena namely the
Pasteur Effect and ‘the Craftree Effect. This réview
brings out clearly the role of various phosphofrctoki-
naseS and shows"that this enz%me has perhaps little to
do in this Iph,enomenon. With. regard to the Crabtree
Effect the review shows that this process may not even
be functional in bacteria and brmgs out the danqers in
generalization with regard to réqulation of %ucose
metabolism and shows that this may be different from
that reported in yeast. _

The “second article by Rogers and his coIIeagi_ues
reviews the status of ethanol production gnd metabaolism
In.Zymomgnas. It covers all the known literature about
this “organism and the varipus corditions that have
heen developed to test its usefulness for alcohol produc-
tion, It also brings out the future areas of work that
need to, be done “Specially keepmg In view the h|g_h
B_roducﬂwﬂes this organisms, can generate and the poss|-
llities of Henenc manipulations. ~ Tin- authors correctly
conclude that the laboratory. observations are extremel
prromls_lng but challenges exists at the pilot Rlant level.

he third article by Prof. Aiba on the growth of photo-
SY_nthetlc organisms, deals with the “conditions that
stimulate growth ineutrophic environments. . The
review also brings out the fact that photosynthetic bac-
teria and algae Can not be treated in the same category
as fat as the effect of either carbondioxide or oxygén is
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4. Prasada Ra0, V. L, studies on the effect of certain organo-

phosphatic insecticides on the important pests of cruci-
jeroys vegetables and on the residues ofselected pesticides.
PhD. thesis 15‘?6, Unlv. M. Xl., Bangafore.
5. Awasthi, M. D,, Dixit, A, K., Verma, S, Handa, § K. and
%I\/}{ S Mo éf nnnfé;;?t%p ang on
d. Indian J. PI. Prot,, y 9, .

b ACOWpe D., Handa, S. K., Dixit, A
' W@%s& tlonabtS Vet IXlokan

s
0r on S0 Crop. Indian J. Agric. Sci., r]g%, 23, 4é

p—1

concerned. The last article by Fan and his colleagues
I on the nature lignocellulose” materials and their pre-
treatment for enzymatic hydrolysis. The various methods
relevant for treating lignocellufoses have been compared
but nothing aPpears cheaper than the caustic' soda
treatment. " Al hough economical, this process needs
specialised  equipment.

P. Tauro
Haryana Agricultural University, Hissar, India

Advances in_ Biochemical EngineeringIBiotechnoIo?y:
ol. 26, Edited bKl A. Fichter SFprln er-Verlag
Besrlgl,38He|delberg, ew York, 1983, Pp. 209, Price]

The latest volume in this popular series carries four
excellent, review articles, the first two of which are
dwectlz_ |n”keeﬁ)_|ng with the theme title “Downstream
processing” while"the other_two pertain to Molecular
cloning and Amino acid Fermentation. A welcome
changé has_been introduced in renaming the series as
Aavances i Biochemical Engme_erln ,|otechnolo%y
I recognition of the value of this rapid developi
technololgg/ fo “proqress_ In scientific developments an
their prdctical applications”. o

As in the earlier volumes, the classification of the
supject matter n each review article is excellent and
helps at a %Iance to perceive the scope and depth of the
topic discussed, Bell, Hoare and Dunnill have presented
a_comprenensive review on the formation of protein
precipitation and their centrifugal recovery in which a
vast area ranging from basjc aspects of Q_rotem chemistry
to the principles of centrifugal separation and modiifi-
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cation of jndustrial centnfuqes I dealt with in detail.
Technological p rocesses |nvo vrng cP rotein prec I:rortatron
and se aratron are also briefly” aiscussed,  Flaschel
Wand re¥ and Kula discuss uItrafrItratron for the sep
ratron 0 |ocatalysts in the second review article in the
book.  Ultrafiltration as a separation_ process as well
as IS applrcatron to membrane reactions is analysed
along with discussions, on_theory of ultrafiltration.
procass design and.its utility, for isolation of biocatalysts
Esser and Hinrichs qutline. the basic strategies “and
limits to molecular  coining in heterolooous Systens.
Discussing the stability andexpression of Toreigr DNA,
the review drscusses results of recombinant DNA with
brotechnolo ical relevance at present and those which
may have uture O|oerspect|ves In applied research, The
Conclusrons and Perspectives” section of the Chapter
presents a halanced and realistic. apprisal on the state
of the art of molecular cloning with respect to bacterial,
yeast and higher plant systems,  Emphasis Is aid also
on the more Stable DNA recombinants obtained through ¢
the easier and less elaborate “classical” metnods of
sexual or parasexual cycle.
The last chapter on roduction of L-tryptophan by

Mrcrobra rocesses I)4este Pecs Sevel a and Hollg’
grves brief discussio o han hiosynthesis
nd its requlation, methods of productlon | cIudlng

preparation of substrtuted tryptophan derivatives an
some. data on th e economrcs of tryptophan production ¢
and |ts otentra applications.

hapters wn en in this volume grve a wealth of
mformatro for those en?aged N Diotechnolo |caI
research in academic as well as in ustna areas, Iy
would form valuable reference material for many

to come and may deservedly receive repeated crtatr n n
future biotechriological literature.

M. C. Srinivasan
National Chemical Laboratory, Poona

Computer Arded Technrques |n Food Technology Edited
ISrael S guyY Marcel Dekker, INC, 270;_Madison
A enue, New "York-10016, Pp. 494; $ 69.75.

Computer—aided techniques in the current decade
has pervacled in almost all the spheres of human activity,
and has almost saturated in certain fields of science. The
author has rightly pointed out that the computer -aicled
technigques in”Faod technol ogg I$ In its teething stage,

and 1ts_application in Food Science 15 yet™ to
accomplrs ed
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This volume almost fulfils the author’s obgectrves
namely, to use this book as g reference literature for
professional food engingers, food technologists, food
Scientists and Industrial personel, to exparid and up
platﬁ their knowledge on computer aided methods and
echniques.

Thlsq book has tried to connect the circuit compnsrng
of the .components like computers, fundamental p
gramming numerical techniques, Model building follow-
&d by various applications in Food Science, opérational
research, design problems data processing, proces
control, production control, rheolo }( studies, optimi-
zation, ERI (Programme ~ evaluation . and revrew
technr ues uantrta ive analysis. and simultation of

uar 0583 dunng processing and  storage and
transportatron finally new approaches in- computer
system_ developments, interface and sub-routines and
professional responsibility all In correct sequence. To
achieve this, the editor has chosen a multiauthor
contribution,

The editor discusses the pros and cons of mulfl-
authored collection. This approach may result in dif-
ferent philosophies, uneven courage, unwarrented duplr

cation and madvertant omission of im Cportant material.
A few papers related to comButer aided techniques_in
food  sCience have hbeen elaborately illustrated, To
identify one of them i.e,, “Computer analysis of Food
chromatographic and Electrophoretic data of protein’
the following details have Deen given: Intioduction,
Data Acquisition and smoothrnrrr peak analysis, S'ope
analysis, peak detection and basefine correction. moment
analysis, protein charagterisation, ?el chromatography,
molecular weight distribution anarsrs Trans Electro-
phoresrs and Estimation of molecular weights and dif-
usion coefficients.

In a similar way, the vast vacancy. still existing in the
field of computer-aided techniques”in food science can
be filled one by one. To mentign a few of the
areas o be occupied_are anlytical field compnsrn g of
analysis of food nutnents quantrtatrve analysis of U
en,” nitrogen, carbon & sulphur,_identificatjon of te

uantitative existence of Zn, Mn, Ph, etc., in food stuffs
technologies like Fermentation, Baking, Flavour, Mrcro

0 ogy Packaging, Pestrcrde cont 0l, etc roduct
devel pment process control, pannrn tenng,
evalyation services and anlytical qua contro are

the fields still left open for intensive eproratron This
book will play a vital part in this heavy unending task.

Ven t uppatah
CFTRI, Mysore
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FoodProtein Detenoratron Mechanrsms and Functronalrty

Edrted by J. P Vd P]osrum Serigs,
Amncan Chemrcal Socrety s |n8ton D.C

5np US ‘and Canada: § 47.95, Export

The major importance of proteins in food is due to
its functional and nutritional proh)ertres Vanous
factors influence these properties eitner favourabl Ié/
adversely. Under the auspices of the Agricultural Food
Chemrstry Section of the American Chemical Society

¥\|mposrum on deterioration of focd proterns was held

ew York in ug[ust 191 and teﬁroceedrnds of
thrs symposrum have oeen pub ished in the form of this
monggraph. The monograph has fu'teen articles and is
a mixed bag of diverse fopics.

From the point of view of a food technologist, func-
tional properties of a protein mean some characteristics
like solubility, dispersibility, foam capacity, emulsifi-
cation, gelatjon properties etc.  These are intrinsically
deciced oy the structure of the protein and interaction
with other’ components in the food slr(stem The |ntnnsrc
strycture of a protern 15 essentially g overne
amino acid_sequence which is decided by the enes
which codle for it. In the ﬁresent monogra i Asim Even
deals with the genetrcmec anisms which influence protein
Pro perties special %eo plant proteins. Deterioration of

d proteins can due to either chemical, physical or
mrcrobrolorrnca factors.

Chemical factors like lipidl perox dation, interaction
with carhohydrates, phenolic” compounds or - strong
alkali, deliberate chemical modification (such as acyla-
tion or reductron of disulficee bndges) which influence
Brotern quality, and functionality Rave been examined

specialists “in_these areas In” six articles.  Protein
func lonality as affected by physical factors like tempera-
ture, ionicenvironment efc, have heen dealt with in four
articles. . The Influence of endogenous and exogenous
proteolytic activity on proteins ave been discussed in
one article, Some types of oriental bod (Miso, Shoya
Tempeh, Ontom) are made from Proternaneous matenal
through the deliberate intervention of mrcroorganrms
and the processes affect protein quality. - Improper sto-
rage of proteinaceous food matenal can lead to damage
by fungl resulting in the formation of toxins. These
aspects” have been considered in an article by Cherry.
The nutritional consequences of protein madification
have been examined In another ‘article.

This monograph is really meant for the specialist in the
area of protein’ foods.

D. RIaJa%o[nal Rao

Mysore
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'Phal Tatha Turkari Panrakshan Proudy 0grkr éHrn
Sadasivan  Nair S, Harischandr
ajasthan Hindi Grantha Academy, Jaipur; 1981
Pp: XX1+544; Price Rs. 48.00.

The authors have put lot of efforts in bnrrrgrng out the
|nresent publication. " Claimed tq e the f unrversrtr{
evel book on the subject in Hingi, it attempts to presen
a comJ)re ensive account of theoritical and practrca
aspects of the subject

This book is divided into two parts.

Part | —Pariraksan siddhant, (‘Principles of preserva-
tion) : Provides basic mformatron on fruit and vegetable
preservation In 7 chapters. First chapter Parirakshan-
ek- panchaY introduces the concept of preservation with

a brief history. Pnncr Ies of preservation are discussed
under ‘temnpOrary ermanent greservatron n
the second cha ter Chapt on temporary preservation
disucsses the principles, advantatges and conditions for
Preservatron raw fruits and vertr ables by ‘asepsis’, ‘low
emperature ‘exclusion’/‘retention” of moisture, waxing,
‘exclusion ' of air and by using mild antiseptics. Variogs
non heat and ‘heat’ processing technigues are bnefy

|scusse under ermanent preservation’. . Third
chapter deals wrt he roIe of mrcrooragnrsms in food
deterioration and fourth chapter is o the nutritive
value of fruits and vegetables and effect of various pre-
servation techniques on them. The fifth chapter on food
additives is a compilation of exhaustive information on
food additives and preservatives, specifications, etc.
erth chapter is devoted to contarners used in the fruit
and vegretabe preservatron n ustr%/

Last Chapter of the part | gives the potential food
manufacturers -Some entrepreneunal quiclelines.

Part II—though titled ‘Alpa ta d) 8anrakshan #Low
temperature predervaion) deals In detail with preser-
vation technicues |ncIud|ng heat processing.  First two
chapters are on, refngeratron coI storage and freezing.
The controversial teChnique of reservatron |rra
ation is bnefx/covered in the 3rd ch r1pter Fourth chap-
ter n presefvation by fermentation  includes methods
rangin from domestrc ickling and vinegar preparation
to I ustna erment tron Unit  operatjons, raw
matenas equipment detal for making frut juices and
beverages is he to ic of fifth chapter, "Chapter 6, 7 and
8 on commercial cannrng, canning of fruits'and of ve%e-
tables respectrvely are ‘complementary to each oth
Subtrt ing of the 9th chapter cateqorieses sundryin as
Btocess and other methods as gehydration
cess 10th chapter is all about jams, jellies; marmalades
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murabbas etc. followed by another chapter on concen-
trates with special emphasis on tomato products.
The text concludes with a small but useful chapter
on bﬁ/prodéjct ut{l|zat|on followed by glossary, biblio-
raphy and errata . .
: T?mysecon, part could have been bifurcated into ‘low
temﬂerat_ure and ‘high temperature’ preservation. In-
terchanging of certain chapters, clubbing of some syb
divisions would have helped to maintain the sequenge in
text and avoided repetitions. Limiatation of type faces
and sizes might, have resulted in erratic and sometimes
misleading subtitles. This could be overcome by adoPt-
Ing decimal system which Is_ more scientific arid useful
to” the students who heavily rely on captions and
titles for last minute refererices dnd revision. A few
illustrations in part 1 are wrongly placed. . Spelling
mistakes are much more than those listed in errata
Some factual errors seem to have escaped authors
attention like inclusion of B and C vitamins under fat
soluble group, glvm? tomato the honour of bemg
the only“one among Truits and vegetable to have aci
content; stressing cough and cold as Vitamin D defigi-
encg s¥mp_toms, omission of role of sunlight in Vitamin
D $ynthesis and so on, o
Since technical terminology in Hindi is till in the
process of standardization, science writers have the task
of discrete and careful handling of the same. The authors
aware of these and sincere efforts are made to tackle them.
Influence of english has_affected the flow of thought
resulting in ambiguity in some places. Simple and
straight narration would have been mare appropriate.
Trug and_ unimaginative translation of English” terms
on one side and use of English terms when much,
popular and standardised Hindi terms are available
Use of one word to convey more than one technical
concept and vice verse, all these facts make a _strong%
case Tor urqent standardization and popularization 0
the _technica termmologg. Different connotations of
similar words, nuances “0f synonyms could have been
taken advantge of _ _
‘ _Con3|der|n9 the comprehensive coverage of the subject
Pital tatha farkari 6) rirakshan proudnyogikV is very
useful as a source book to the Students.

B. Anuradha
CFTRI., Mysore

Elements of Food Borne Diseases; by J A Awan
The Institute of Management and Technolo%y, P.MB.
01079, Enuger, Nigerla; pp. 156; Price: $ 12.00.

Food is, the most important biological necessi
and%as to be consumed in gufﬁment quan%ty and shoul
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also supply all the ingredients necessary for the metaholic
actwﬂg_ of the grganism, There is competition_for food
from lifferent living beings like man, animals including
insects, plants and microorganisms and each one of them
try to utilize it for its growth and development. Once
the food Is attacked by"an agent it may be modified in
such amanner that it becomes deleterious to other orga-
nisms. In addition it is also made unwholesome by extra-
neous chemical intentionally used by man to preserve crop
plants, food articles and In keeping the environment
clean’. The above mentioned book” has been brought
out by the author to dissiminate information on the
agents’ responsible for food p0|son|ntg, food contami-
nation and health hazards for students of food science
and technology, catering establishments,  nutritionists
etc.. who are’interested in dlisease prevention. .
There are.nine chapters dealing with food poisoning
caused by intrinsic chemicals toxicity by extraneous
chemicals, fungal food. poisoning, bacterial food infoxi-
cation,  bacterial food infections, potozoen infestations,
worm infestations and diseases transmitted by insects
and rodents. _ _
Some common elements, their sources and possible
hazardous, effects due o their excess in the diet have
been listed. Some Intrinsic material that may decrease
the nutritive availability of certain food constitutents
are presented in a tabular form.  Many food articles
that are items of diet like cassava brassicas, potatoes,
bananas and certain vegetabls, when eaten in excess
may prove toxic due to the presence of certain chemicals
liké hydrocyanic acid, oxalic acid, alkaloids etc. Certain
recatitions fo e onserved are evermented, Certain
oxins.of animal origin also have been mentioned,
Toxicity of,agrlcu_ltural_ chemicals like fertilizers,
funql idls,” herbjcidles, {nsecticices, rodenticides and mol-
luscides have been discussed, Deliberate addition of
adultrants to food articles, which are toxic have also
reeived aftention. Food additives which are not of
edible grace, are commonly used in food processing that
ng e hazardous to health, =~~~ =
.One of the important area, which is receiving, world-
WI?G atientmn b%/ food te hnoI0ﬁ|sts and nutritiopist
15 fungal food poisoning. The autfior has descriped foo
poisoning caused by “direct consumption of certain
mushrooms as also ofher mycotoxins. ‘The next chapter
deals with bacterial food intoxication with emphasis on
hotalism Bacillus cereus and Staphylocogcal toxins. The
fifth chapter is devoted to bactérial food infections.
Which causes illness when food containin I|V|n9 bac-
terial cells are infested. The organism listed are. Brucella
abortus, Camé)gll_obacter Jejlunl, Clostridium perfun%ens,
Escherichia Coli, Salmonella spp, Shlegella spp tre-
ptococcus faecalis, Vibrig cholerae, V. parahaemolyticus,
and Yer inie faecalis. Diseases caused by protozoans
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and helminths are discussed in the next two chapters.
The final chapter is devoted to food horne diseases
spread through the agency of rodents and insects. The
author also has |ven a I|st of t|tIes of publications for
further readrng 0l owe agossary of terms relevent
o the text of the book and an index

The book provides informatjon on food-borne diseases
and will be a useful reference book for students of Food
Science and Technology and other disciplenes concerned
with food preservation and processing.

U. R Sreelata
R, Mysore

The Marllard Reaction in Foods ana Nutrition:  Edited
George R, Waller and Milton S Feather, ACS
V& Rosrum Series 215, American Chemical Society,
ashington D. C. 1983: Pp. 585 Price: US & Canada
$ 5995 Export $ 7195

The book is based on a symposium sponsered by the
Drvrsrons of Agricultural and 0od Chemistry and Car-
ydrate Chemlstrsy at the 183rd Meeting of the
Amencan Chemical ocrg%y Lass Vegas, Nevada, from
March 28 to April 2, 1967
Louis Camille Maillard, a French Scientist, first
reported his, outstandlng observation on the conden-
sation of amino_acidls an suagars 12 earsa o and since
1950, the reaction is named after he reaction
occurs between sugars and amino acrds ponpeptrdes or
polysaccharides and proteins, and gives rise to unde-
sirable flavours_and colours in foodS during processing
and storage. The reaction transaforms many fogds;
bland ang” unplesant tasting in their natural form, into
most gesirable ones as In coffee, bread, roast beef,
toasted nuts etc., and has been delrberate g used to
fIavour the engineered foods, S0 much so, durin te
t 20 years, tfiousand patents have been granted
ough miany.of them may be redundant, at fast 45 patents

Specify mixing one or more amino acids with one or more  du

carbonyl conipounds and heatrng The reaction produces
muta ens so P ofwhrch are car |nogens affect nutr|t|on
and and also produce ch emlcﬁas which have
antroxr ant and therap tic vajues. These aspects are
covere in 2 papers |vrded Into seven sections.
The history of the Maillard reaction, written by,
Kawamura, compnses the first section of this hook.
The second section refates to the mechanism of the
Maillard _reaction andl the identification of these pro
ducts.. The mechanism proposed b Hodge n 953
involving Amadori rearrangement as”a ke ste(p
heen accepted over a quartér of a century st ap
description. Namiki and Hayashi, now, [propose ame
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chanism involving cleavge of the sugar molecule to yield
a highly reactive two-carbon fragment prior to Amadori
rearrangement Nyhammar e discuss - Strecker
degraddtion products  from glucose-glycine reaction,
Russell discusses reaction of Amacori™compounds and
their rearrangement products with nitrite to form
nitrosamines havr Ig genotoxrc g ect hange of colour
n cane sugar duri storae has been shown by Chenrg
eta tobeduetot e orma |on of humic acids, Carame
anO metly urfural, and melanoding.  Coloured
compounds fo med by the |nteract|on of glycine and
x ose re orted ursten and O Reilly"inclyde 4-
dro meth 2H}furanone and 2-furfurylidene-
4h dro 5meh| &H furnanone,  Lipid-oxidative
an sugar denved fluorescences have, been proposed b
Porter et al, for measuring deterioration during storage.
The vanous flavours, “tastes and. odours produced
b%/t e Mall Iard reaction are detajled in the third rection,
|ncluded in this section are a variety of odours roduced
in more than 400 moglel systems drawn from 2L amino
acids and sugars studied By Lane and Nursten;  muta-
genetrc and antroxrdatrve propertres of the roller-cried
soya flour, fgucose and }/srneb y Dworscha’k et al.,
formatron of desirable meat flavour by reactron between
amino ac|ds and carbohydrates written by Baile R/Aan a
survey of senso tpropertles of nearly 450 Maillard
reactron product
Chapters 14 to 16 reIate to the appIrcatron of Marllard
reaction In food Igorocesslngf Danely Wolnak have
discussed the fo atron desira fIavours in hland
raw-materials like chocolate, cocoa and meats during
rocessrn and exploitation_of Maillard reaction to
ro uce desirable flavours. Bichner and Wolf describe
he use.of Amadori compounds as a means to optimize
the drying and storage conditions of dehydrated “carrot.
Ling nert eta b gsrs and electrophoretic fractiona-
t|on of the histidine-glucose reaction product and
electron paramagnetlc resonance stugies of the fractions,
demonstrate the presence of free radicals responsible for
the antioxidative property of the Maillard reaction pro-

T e effect of browning on nutrition is discussed in the
fifth section. IncIuded In this sectlon are the report by
Johnson etal. that consumption of toasted and browned
foods Irke cornflakes reduced zinc retentron the urina

zrng]rs hound to eavrercm ouns an the urine. 0
such subjects contain higher-molectlar-weight amino
substances than subjects eating corn grits. Knipfel et al.
discugs the naturally. occurring Maillard reaction in
cereal grains with paiticular reference to rye, and the
effect of heat treatment of alfalfa which results in pro-
tein mcrease of the fibre fraction and decrease in the
In vitro |% estibility of organic matter. Tsen et al
report the [0S in the nutritive value during conventional
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baking of bread, an excellent staple, although, Maillard
reaction plays an important role in prooucing the unrgue
%olden brovin crust essential to the development of
avour and aroma.  Also, included in this section are
losses of available Iysine in protemn in Maillard reaction
systems by Tucker et al.; effect of glucase and lysine
reaction mixture on protein and carbohydrate digestion
and_absorption by Oste et al.; and etermrna on of
available 1ysine by various procedures in Maillard type
products by Erbérsdobler and Anderson.
The discovery, in the past decade, that Amadori
products form readrl in vivo, and that the levels of
egcosY ated hemog| brns reflect the glycemia_ over
severa weeks has greatly stimulated the ‘interest in the
Maillard reaction |n vrvo Mannier and Cerami review
the reports of nonenzymatic glycosylation causrng acute
or chronic molecular’changes observed in diabetes and
involvement of Maillard “orowning in general aging
process.  Therapeutic effects of Maillard “reaction Pro
ducts have come to be well established. Mester et al
in their, review report on stimulation of Lactobacilli and
Aspergilli growths by N-glucosylglycine, and the use-
tulr}%sés of” deoxyfructoserotonin I the treatment  of
IOTheyfrnal section is devoted to the possible toxicologi-

ASSOCIATION NEWS

Hyderabad Chapter
yre Annual General bodg

meeting of the above
Chapter was held in Hyderaba

The Secretary resented
his report for the yedr 1983 The h |Ig lig tso his re-
ports, included the Increase In membe ship to about 150

organization of seminar on “The role of food Industries
in”~ Andhra Pradesh—constraints for _Development,
in collaboration with SrSf and Food Craft Instrtute,
arranging visits fo BHEL, Hyderabad, Vinedale Bre-
weries and Distilleries and arranging of seminars by

I Protems to rats find ho toxic effec
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cal effects of the Maillard reaction. Pintauro et al,
report based on long-term feedrng of Maillard browned
Barnes et al. Jagers-
ad het al. and Nagao et al. report that cookrn%
such as
and roasting 0f Coffee heans, mvolve Maillard reaction
which gives Tise fo mutagens some of which are carcino-
gens. “A ray of hope amidst these disturbing frndrn?
IS the observation that addition of soya protein or anfi
OXI ants |nh|b|t the formation, of mutagens. Unlike the
%ro ducts orme during reaction at high temperatures,
mura et al. report the formation of weak mutagens bh
Maillard reactron at 100°C. Principal muta ens n suc
reactrons Include 5-hydroxymethyl furfural, {2-formy .-
¥ro metlyg1 P%/rroll 1)-norleucine, Zmet h|a
20licine’and reaction products of troise reducto e with
amino acids or nuclerc acid related compounds.
Research on Maillard reaction and its product will
continue. It is a ‘Pandora Box" with qood as well as
evil phases. The literature reviews andthe papers pro-
vide an up-to-date wealth of information o students,
research workers, processors, nutritionists and toxico-
logists, and is a valuable publication.
S, Ranganna
TR , Mysore

ProCESSES

frying, grilling and ‘broiling of meat and fish,

experts on specrahsed tolgrrcs This was foIIowed by the
esentatron of report Dy the Treasurer
The nominations for the office of AFST(I? Hyderabad
Chapter for the year 1984 were called. but there was no
response Hence'the Executive Committee met on Febr-
vary 4, 1984 and nominated the following for the dif-
ferent offices. President—P.G. Shrotreya |ce Presrdent
Mrs. Yamupa Ranga Rao ecretarﬁ B.
Tripathi, Jomt Secretary—Mr. N Ma |karjuna Rao
Treasurer—Mr. P. S, V. Ramana Reo.
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