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RESEARCH PAPERS

Biochemical Changes In the Spoilage ot Apple by

Aspergillus

mger

o Renu Massand and H. S. Chhatpar _
Department of Microbiology, Faculty of Science, M.S. University of Baroda, Baroda-390 002, India

Manuscript received ]ﬁApriI ].979; revised 12 Nov. 1979

Aspergillus niger WS found to be responsible for ﬂ'E
g were found to be cecressed
Isocitrafe cehycrogenase 5 |
the amylase &ctivity but the cellulase activity wes found

A _[t)_les are known to be affected? in the pre-harvest
conditions, but post-harvest preservation, fransit and
marketing is also chaIIenﬁmg problem,  Present
study focusses attention on the Spoilage of apples by
the, deveIoRment of black spots on thé surface of the
fruits whicn cause lot of wastage and reduce its marke-
ting value, Attempts were made to find out the causative
agénts of such a spoilage of apples and to examine
the biochemical changes. associated with such a spoilage
and methods by which it can be controlled.

Methods and Materials

Isolation of culturefrom infected apples:: The InfeCted
part of the apple was cut and streaked on saborauds
%Iates. The healthy part was also streaked as a control.

he plates were incubated at 30°C for 72 hr.  There
Was no 8ro_wth in the control plates but the fungal
growth obtained from the infected tissue Was aspergitius

niger.
Effect of different antifungal agents on the growth

of Asp. niger; 1NE Methods used were the same_as
described earlier for = bataticora from mango tissues?.
Artificial development of black spots in apple by
Asp. niger: O ore608) suspension of the mould isolated
from infected Truit was injected Into healthy apples and
incubated at 30°C till the develo?ment of prown spots.
Controls with injection of normal saline did not Show
the symptoms of the disease whereas the inoculated ones
showed the development of disease symptoms.
Preparation of cell-free extracts from apple tissues:
Thirty 8er cent apple extract was made in phosphate
butfer (0.1M) of pH 7.0 containing poI%/_vmyI pyrrolidone
(0.5 glg tissue) at 0-5°C using™a chilled miortar and
pestle.” The pH of the extract ws ad{u_sted to 7.0 whene-
ver necessary. The extract was centrifuged at 5000x G

harvest spoilage of
d acconpanied by an incregse in the Ido , _
. The keto acids were also found to be increased.  There wes no significant  difference in

les,  After infection the free reduc-
vities of FDPaldolase, aconitase and

be increased and that of protease Cecreased

for 15 min and the s_u%ernatant was used as crude cell-
free enzyme preparation.

Assay of free reducing sugars, protein invertase and
malyse: ASSAY meAho S were the same as mentioned
EyAssnanl etaie AN0 CNNALDAN etaro

Determination of keto acids: KetO aC|dS Were deter'
mined according to the method described by Friegman10)

Assay, of enzymes: ACONITASE assay WaS carried_out
as described by Anfinsen.1LA unit of aconitase is defined
as the amount of enzyme which brmgs about decrease
of 001, O.D. at 240nm/min under ass dy conditions.

Isocitrate dehydrogenase was assayed according to the
method described By, Ochoal2 A unit of isocitrate
dehydrogenase Is défined as the amount of enzyme
which brings about increase of 001 O.D. at 30°C/ min,

Protease activity was assayed according to the method
of _Ong and Gaucherl3 A unit of enzyme activity is
define ?s the amount of enzlyme whichcauses the”de-
crease of 001 O.D. at 3/°Chr.

The cellulase was assayed. accordm(I] to the method
described by Miller24 A’ unit of cellufase is defined as
the amount’of enzyme which liberates 1mg of reducing
sugar at 37°C/hr., _

DP aldolase was assayed according to the method

of Sibley and Lehningerls” o

A unit of FDP aldolase is that amount which is_res.
ponsible for an increase of 0.0L O.D. at 540 nm at 37°C.

Results and Discussion

During infection of apples by aspergitus, niger, free
reducing”sugars were foung to "be decreased In the in-
fected fissués which may be due to the utilization of
sugars bg mould or due 0 the differential rates of synthe-
sis'and Or degradation involvin enz;rmes like Invertase,
amylase, celltlase or other TCA cycle enzymes. There
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le tissie  Free red-  Inwe FOP  Aconi Ispcit. cehy. Mano carboxylic  Dicarboxylic
W e B 09 gn B9 RS T e
Healthy 102 030 15 37 117 438 413 3%
Infected 80 023 13 68 N 51 %3 166

was no significant change in the amylase activity whereas
invertase activity was found to be Tower in the affected
tissues (Table 1), . o

FDP “aldolase, aconitase and |30C|trate,dehydrogz_enase
were found to be much higher in the jnfected Tissues
mdmatmg that respiration rdte may be higher leading to
an incredse In the catabolism of “free rédlucing sugars,
the levels of which were found to be lower in‘the nfe-
cted tissues.  According to Farakas and Ziralyb it is
a general mechanism In infected tissues to havé higher
rafes of respiration. Increased respiration rate also
has been observed in potato tuber tissues after infection
with Giberella sp. 1. _ o

Since FDP aldolase, aconitase and isogitrate dehydro-
genase activities were found to be h|gher, attemﬁ)ts
Were made to examine, whether_ keto aCids were also
higher.  Monocarhoxylic and _dicarboxylic keto acids
were found to be higher in the infected tissues. Protease
activity was lower in the infected tissues (Table 2). .

Many plant pathogens Produce cellulolytic and pectic
enzymes which suggests that, these enzymes degrading
cell"walls of host tissues are important agents in Ratho-
genesm. The affected tissues ofagple also"showed higher
ellulase activity as compared to" healthy tissues,  This
may suggest the cellulolytic nature cl the'mould. Several

Table 2. cellulase and protease activities

AND INFECTED TISSUES OF APPLE
Cellulase (sp. activity)

02 0
3 16

Prot
(9 £
2 283
16 1R

Apple tissue

Heal
ik

plant pathogens like rnizoctonia solani (infectious to
bean), cclietotrictium trifoli (infectious to alfa-alfa)
have also been found to be highly celluloytic18

Beccari19 successfully used vitamin K3 for the pre-
servation of bananas and inhibition of the growth of
Gleosporium musarum.  This can also be tried with
apples.
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Studies on Dehydration 0f BEr zici i v 2uriviana LAM.) FUIL

D. S Khurdiya

Division of Horticulture and Fruit Technolo
New Delhi-11

8y Indran Agricultural Research Institute,
012, India

Manuscript received 28 June 1979 revised 19 Nov. 1979

Studres o dehydratron of cifferert varieties of ber showed that ‘Katha', ‘Unran’

for drying.  Fruits havi
ortrrrun blarchrrgutrme neeced Wes

of browning increased danrq
Viere foutd acoeptable organoleptically.

The ber (Ziziphus mauritiana Lam.) is an important
fruit of North India. The tree bears heavily and reﬁu
larly, and brings good return to the grower.” In another

aper (Preparatron of beverage from ber fruit was

described, ~ Sun-drying and dehydration of ber fruit
are described in this paper.

Materials and Methods

Eight varieties viz, ‘Katha’ from Ram Garh and
‘Bagwari’ from Chomu area of Rajasthan: ‘Umran’
‘Chhuara’ and ‘llachi® from Bahadur
Punjab; ‘Karaka’ from Varanasi,

golen

Garh area of
‘Mundia Marhara’

and ‘Narma’ from Etah area of Uttar Pradesh were by

used in these studies. The characteristics of these
varieties have been described earlier?-7.

Maturity stage of the fruit was determined on the
basis of their external colour, such as immature or
reenrsh mature or golden yellow and Tipe or reddish

The ber fruit was washed, and subjected to o
treatments. BIanchrn% for 6 min was done using boiling
Wwater. Lye treatment was carrred out hy drﬁprng the
fruts in Cold as well as in orIrnE sodium hydr
solution of suitable strength89 Pricking was dane usin
a sgecrall devised cushion of pins fixed on a grece 0
wood.  Cength-wise slitting was made with a knife.
Wooden chamber (90 x 60" x 90 cm) provided with a

|ass window on one side was used for sulphuri

he fruits were loaded on wooden trays made of sl
atterate of 6-9 kg per sqmoftray rea and exposed
tob urnrn% squhur (umes for 3

tron was one in a cross flow cabinet dri rer
with atra load of s kg/sq m at 60 + 5°C and air
rate of 12 to 18 misec.” The final moisture content

M

_)
Ec_o

—h
O

" and ‘Chhuard’ varretres

yellow to- redoish bror\n ‘colour vrere found suoenor for d
mn for Tlaichi’, 4 min for
lphuring attherateoflSO 08 kg of fruts (3
for 6 nonths at room terrperature (-

Chhuara’ and 6 min %rqKatha
vvas consickred ooumrm The rate
All the varieties except Tlaichi

A

reached was about 14-17 per cent. Sup drying was also
done separately for comparative studies.

The appearance of the fruit was evaluated by visual
observation.  The average weight of a fruit was cal-
culated from the weight of 100 fiuits. The pulp to stone
ratio was also defermined. .

Moisture was determined by dn(rn g at 5° to 60°C9
Reducing and total sugars Wwere estimated by Lane and
Eynon’s:method9.  Ascorbic acid was determined b
titrimetric method1L Sulohur dioxide content was
determined by Monigr William's method as modrfred
by Shiptonzz and equilibrium relative humidity (E.R

Wink's methodl3 ~ Non-enzymatic browning wa
measured by the method of Hendel et a/14 _The dried
flesh of the”fruit was soaked in 100 ml of 50 per cent
ethanol for 24 hr, filtered and the colour measured at
420 nm usrng Spectronic 20 colorimeter.  The absor-

ance 1S exR ssed rn terms of original material by multi-
yrgwrt the dilution factor.

he reconstitution of dried ber was done by boiling
in water for different periods.  Organoleptic %ualrty
was assessed by a panel of seven judges using Hedonic
scalels  Stordge life was determrned by packrng the
dried product in 400 g auo gosy leng b whrch rs
kept | rn a lever top biscult cani er capacrty5 0) and
stored at room temperature (21-38

Results and Discussion

The  physico-chemical _ characteristics of the ber
varieties used are given in Table L Consrderrnlg the
total soluble soilds™and acidity, the varretres Kafaka’
'Mundia Marhara’, ‘Narma’, *Chhuara’, ‘Bagwart’ and
Tlajchi’ are good for table purposes. For drymg, ‘Katha’
and ‘Umran’” were found to be superior.

127



r JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 17, MAY-JUNE 1980

Table 1. PHYSICOCHEMCAL CHARACTERS CF BER FRUITS

Characters Katha  Bageari  Umran
Yellow o Go

Apeat: G T
Av, frut W (0) 1850 1600 21.00
Pulp/stone railo 50 133 1960
I\/Iolsture Sgu é) (% 433 1.9 18l
;%réx at 2140 1800 22.10
gl 4 o4 B

uing 9 .
Total snL%ars% 196 1617 1484
Ascorbic acid (my %) o7 1646 1509

BIanchmgi Blanching time needed in boiling water

for complete inactivation of the enzyme was e min for

‘Katha'and ‘Umran’, 4 min for ‘Bagwari’ and ‘Chhura’

and 2 m|n for “llaichi’, This variation in blanching time

masy be ue to the difference in size, texture ana” com-
tion of the fruit.

Pre treatment:  To improve the, uptake of SO? and
to reduce the drymg time, Iy peehq% of the frun u3|
cold or ot Iye’ was_attemipted. The uptake of
ranged from 5159 to 7068 ppm. The colour ofthe dned
Pro uct was not satisfactory and _Iye peeling affected
he weight | oss n drle p|o uct. Diying time was not
inf uenced lye peel mgn Hence, further studies were
carne out on W|th Ianched fiuits, Data on SOz
uptake and retent|on after drying are given in Table 2
SuI hur| gat the rate of 150 g7s Kg of fruit (3 hr buming)
Was found optimum,

Drying rates Using a cabinet drier W|thatra load
of 8°kg"of fruits/sq M. and temperature of 60d; 50C
}Eymg curves drawn for “‘Umran’, ‘Chhuata’, Ilachr’,

atha’ and ‘Bagwari’ varieties are shown in Fig. 1

Table 2. effect of su I&hurli]rlg on absot&%ion and retention
OF SUPHR

T SJIphur dioxide (moisture free besis)
f
%}&d& nﬁ%lt r. re Abfo pp%lon a]E%eeBtlon Ret(epglon
100 3 6086 673 115
150 3 828 1509 177
5C I %78 192 197
20 3 8132 1% 144

Chhuara  llaichi  Karaka Wﬂgia Narma
i Yell h Ui
Gyrgﬁ%h YE%}%O P a(r%lmlvsﬁo G%eﬁg,sv ; rggt]
125 360 20 2200 1750
1Y 2480 — 1670 29
1642 397 860 813 7930
172 2410 180 1300 1680
035 0.2 031 0.2 05
312 39 % 400 390
1623 16% 997 1110 149
WM ™4 1830 M4 14650

Similar trend was_observed with other varieties also.
The total drymg time needed was 32 hr for ‘Umran’
24 hr ‘Katha’ 20 hr for ‘Chhuara’ and ‘Bagwan and
18 hr for “llaichr’. Ten days were required 10 sun dry
the fruits to the same level of moisture content. The air
temgerature during sun-drying ranged from 30° to

Sun |n? and_dehydration: Sun drying resulted
in complete Toss of ascorbic acid, less reténtion of SO?
and imparted” darker colour fo the dried p|oduct 8
compared to the dehydrated fruit (Table 3). The pro-
duct obtained from mature and r| e frwts dned by either
of the methods was not muc |e F{ anelists:
Equilibrium  relative humidity (E The inifial
moisture content of the dehyar ated ber (var. ‘Katha)

3~ﬂ

— UMRAN
—-x—x CHHUARA

ILAICH!
—---— KATHA

Kg of water /| Kg of Dry matter

16 20‘-\24 28 32 36
Drying time (hrs)
Fig. L Drying curve of ber fruit

o 24 8 12
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Table 3. effect of maturity on the quality of dried ber (var) umran

W MR M S

Sugars Ascolr ic Acrdrty

Oroanole

Z@%Bﬂ Incremise Colour

Reducrng Totdl (my % nm%hlg ' rcsg)u?el)

. (‘Vd ("/d

Immeture - Sun drying* 167 — 5105 59.5 Dark brown 50

(Greenish) Dehydration 143 314 227 556 01 12 55 588 Palestraw b4

I\/Gt?)tlure Sindying 157 m 206 51 -— 14 84 579 Reddishbromn 63
N .

(yeﬁeow) Dehydration 157 18 28 518 716 12 58 595 Light brown 56

Ripe-  Swnarying 167 o0 204 %3 — 09 71 59 Reddishbrown 67

Reais|

(oror}rrtd Dehyoration 175 10 193 604 %5 06 47 50 Light brown 62

The air temperature during sun drying wes 3043°C

used in this study was 143 oer cent. The optimum ERH
for this product was found tq be 75 Rer cent, considering
the over all organoleptic dualrty ofthe product rncludrng
the colour, texture and flavour (T d
ould grovvth was observed at a reIatrve humrd ity of
81 er ent and anove.
econstitution:  When flesh vias reconstituted in
boiling water for 5 min the increase in werdht was 5l
per cént, but the whole fruit took 50 min per
cent increase. in weight. . Pre soaking the, dried flesh™ in
water for 2 hr furtfier increased thé weight to 60 per
cent. Thus soaking the dried flesh in water for 2 hr
prior to orlrnq In water for 5 min give the best recon-
stituted product. The reabsorPtron Of water in different
varities Increased In the following order;  *Katha,
Umran’, Tlaichi’ Bagwarr and ‘Chhuara’
Storage studies: Changes during storage at room

Table 4. equilibrium relative humidity and moisture content
IN DEHYDRATED BER (VAR. KATHA)

Rel Da ullibrium  Remarks
hun%tr!ye r/esacﬁ%%[r?fj l ISture
(%) A |
4 5 343 !
5 K9 498 %
63 Kl 947 Slightly hard
b 7 175 Texture and flavour good
8l A 215 Soft slrgieht:}1 r[a%water
mouI
8 — —  Mouldy after 21 cays
20 — — I\/Iouldy after 14 days

temperature (21-38°C) of ber dried after bIanchrntI; and
sulphuring equilibrated to different moisture levels are
grven In Table 5. The retention of SO

Tlaichi™ (558 per cent) and minimum in ‘Katha’
(58 oer cent), There was complete loss of ascorbrc acid
In all the varretres except Tlaichi’, Maximum b rownrng
In dried product uring storage was observed in “Katha’
followed by “Bagwari”, ‘Chtiara’ and Tlaichi;” brown-
Ing was slight in Umran All the varieties were oroano
leptically acceptable except Tlaichi” probably due 1o its
higher 502 content.

2 WaS, maximum
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0
Table 5. changes in dehydrated ber stored at room temperature (2138C)

Ieti acid Organoleptic rati
AT BT oy e
Katha 143 0 136 07 Like slightly

8 16 — 91 .
i 160 83 A4 64
i 6 164 — 17
Umran 132 0 50 1429 11 o
6 13 — 109 »
Chhuara 114 g 1%2% 8L5 lgzl
it 144 0 143 61 09 Nl o
6 a8 81 165 Dislike slightly
*Moisture free basis
References 9. Off|i|alra|\/1&]é)ds of An%sw IOﬂ [9f gf% Agl’l-
5 Kh“rd'yaD b gl BOIL e 10 Lane I adEyn L o it P
’ 1 Methods of Vltalm) shg %%CI%&H othamn 0‘6[‘[18’[5
3 B_akShI,J C and Datt, S, punjab Hort. J., 1966, 6 13]. ShlpthSSIeD%ePreser? o 1954 14 54
: g'a'}gmﬁ/tasnfjs}fh %””&md%.réﬁ'&” Tn%ﬁln&%ﬁrgt B15 i W Rt b chen, gt 0, 146 18 251
6 OwHadha - g MR e B, M., s *gﬁfmpg ﬁ;: py, \Oyfy e Tafor D, H, e ol
ort., 915 &% 15 Averire, M A, Pangbom, R. M and Roesler, E. B,
1 ra, D. P.and S |vastavaG Indian Hort, 1973 17, 6.
8 B ﬁ, b H. Food Hanet, 1082 29 'i7”3 or Pnnagles:f%%ensory Evaluation ofFood, ICFP

Bacteriological Quality of Black Pepper in Retail Stores in a
geal Quallty Canaafan (%Pt?/

M. Seenappa and A G. Kempton _
Department of Biology, University of Waterloo, Waterloo, Ontario, Canada

Manuscript received 2 July 1979;

The bacteriological quality of black pepper sold in eight spice specialty stores in Toronto was studied, and compared
with pepper processed by industry.  Coliforms exceeding 1,100/g and enterococci ranging from 53,000 to 215,000/g were
found in samples from five of the eight stores. Esherichia coli, Klebsiella pneumoniae, Acinetobacter calcoaceticus
and Streptococcus faecalis were isolated and biochemically characterized.

Black pepper is imported info. Canada from India, monitor its bacteriological quality, Pepper has been
Brazil ang Igrawak ?\/Iost of It is marketed by afew implicated astecaus% ntan}wlmatwﬁpan d spoilage

large comPames who sterilize it with et rXlene oxide, In meatgroductslz soup53and pickles utater bemg
package 1t under sanitary conditions and " loutinely  processed by industry it is regartied as bacteriologically
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safe. However, many metropolitan areas, of which
Toronto is an examplé, have @ growing ethnic commu-
nity who purchase comParatlyer larde quantities of
black pepPe_r from small retail Outlets sReclallzmg| in
spices. 1t is suspected that many. of these retailers
|mRort pepper directly and market”it without steriliza-

Coliforms and other bacteiia of public health signifi-
cance have been recavered from ground black (Pegper al
retail outlets in both Indiase and the United States?,
but it was not stated, whether these studies applied to
the products of Jarge industries or small specialty stores.
Enteropathogenic Strains of Escherichia coli have been
recognized &s the causative organisms in certain food
Bmson!n? outbreaks8. As a medsure of preventing food-

orne infections, Litchfields suggested avoiding the use
of food ingredients that have Aigh coliform counts, but
black pepper used as an ingregient of beef patties has
recently ‘been shown to contain coliforms and faecal
streptococcil)  The present study was undertaken  to
compare the bacteriological quality of black pepper being
sold'in Toronto with Similar products piepared by one
ma,{fl)r spice company. The recommendations of the
|CMSF1 were used s a quide in drawing conclusions
These sRemflcanons state that the E. colicount should
be less than 1,000/g, and that the total number of bacteiia
should not exceed 1,000,000/,

Materials and Methods

All 22 retail samples of black pepper were obtained
a5 200g sealed packets from eight spice stores in Toronto,

Using official method M-1.0 0f ASTAL 20 samples of

2000 each. were obtained in steiile sealed pa8erba_gs
fiom a ma{o,r spice company based in London, Ontarjo.
The industrial’ samples represented two lofs, . Five
samples were obtained from each lot hefore sterilization
with ethylene oxide and five after. The moisture content
of the retail samples was determined by the toluene
distillation method as described by the ASTAL Stan-
dard plate counts were made on @ |Og > unit
each sample accordmg to the official” microbiological
methods (M-2.0 of the ASTA©2 using All_ Purpose
Medium with Tween 80 _%APTQ (Baltimare Biological
Laboratories—BBL). Coliforms were estimated Inthe
retail samples both by Most Probable Number (MPN
method (M-3.1) usmg_EC medium (Difco) in place g
BEB hroth, and by firect plating on Violet Red Bile
Agar (VRB) (BBL) (by method M-3.0 of ASTA)2 A
lodpful of broth froma representative LT tube ?osmve
for" gas production, and @ loopful of broth from a
representative EC tube positive for gas, were streaked
on MacConkey agar (Difco). Three groups of colonies
were recognizéd based on size, shape and' colour. Five
typical lodking colonies from each group were subcul-

sample unit of

tured on the same medium and biochemically charac-
terized using the API-20E system (API Laborato
Products Ltd:, 4008 Corre Vertd, St. Laurent, P. Q. H4
14V). Enterococc were enumerated on KF streptococcal
agar (BBL) and biochemical characterization was hased
on Bergey’s Manuall3 The haemolytic behaviour_of
gram-négative isolates and enterocdcci was _studied
Using blood agar with trypticase soy agar base (BBL).

Results and Discussion

The total number of aerobic and indicator bacteria
contained in_22 retail samples of black pepper are
presented in Table 1 Aerohic bacteria ranging from a
million to 115 mﬂhon/g were present in 10 samples that
were either whole black pepper or ground black pepper.
All of these 10 samples would havé been rejected under
International Commission on Microbiological . specifi-
cations for Food %ICMSF) quality - specifications,
Aerobic plate counts Tor samples derived from a major
Industry “before and after sterilization with ethyléne
oxide dre presented. in Table 2. More than half of the
retail samples examined were comparahle to unsterilized
Industrial siuces In their agrobic hacterial content; while
seven retail samples derived from two, sources were
comparaple to sterilized samé)les from md_ustr)[/). The
rest of the retail samples had counts ranging Detween
104 and 106 and would be considered ds ‘marginal’.
Whole white Pe per and white pepper Bowder were
less contaminated than whole and ground black pep,oer.

Indicator bacteria were present Tn five ground_ black
gepper samples, (Table 12. Coliforms, faecal coliforms

nd enterococci Were detected in these samples. The
total coliform population exceeded 1,100/ by the MPN
method, and up to 4,00_0[% by the direCt plate count
method. The enterococci in thiese samples ranged from
53,000 to 215,000/, As far as is known, this s the first
time that black pegger nas_been shown to contain an
ahundance of enteroCoccl. Biochemical characterization
of representative isolates of enterococci revealed that
all were hetahemolytic Streptococcus faecalis. — Since
E. coli is most indicative of faecal pollution it was deem-
ed desirable to determine the Incidence of this particular
organism in the coljform poloulatlo_n. As shown In
Tanle 1, two of the five samples. derived from two dif-
ferent sources contained E. coli in excess of 1,100/
while the other 3 had lesser numbers. The occurrence
of E. coli from these tw %ources Was subsgé‘]u_entl
rechecked and confirmed by procuring aaditiondl
samples. .

A study of geppercoms N th(re%/ entered port in North
Americaia showed that coliform bacteria were absent:
hence our study mdicating their presence in retail Tevel
samples in spice specialty stores is indicative of con-
tamination during processing and retail packaging by the
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Table 1. bacteriological quality of re

e

oo ~Jo 9 »~ W N~ 0o » W N

S 25 e

1

2
3
1
2

all

Moisture

(%)  Total aerotes

11.8
12.4
12.2 1
10.8
10.4

10.9
12.9
10.5
9.9
12.3
12.0
9.7
11.2
9.2
13.7
12.0
11.9

12.9
11.9
12.4

12.3
11.5

15.4x106
115.0X10«
75.0x10«
7.0X104
1.0X102

7.0X101
8.4X101
0
15.5X106
25.3X106
1.3X105
9.5x10s
96.0x10s
9.3x105
20.0x10«
16.0x10s
11.8X106

0
0
9.6X104

3.9x104
3.8x103

routine surveillance minimizes such contamination.

Table 2. bacterial QUALITY OF INDUSTRIAL SAMPLES OF BLACK

PEPPER

Black pepper var. Lot o,

Lanporg

Tellicherri

1838

00008

Results are from 5 replications

Aerabic bacterialg
B

MEEC Mg
20 X I 30.0X103
73 X 106 25X103

5 X 10 0
4 X 16 5.2X103
5 X 106 41.0x103
46 x I 13.0x103
26 X 106 6.0X102
4 X106 50X102
6.1 106 20X102
8.0X106 6.0X102

tail samples of black and white pepper

Number of bacterialg

' F ifor Faecal
(MPN) Calfors (VRB) ZMFSMO s streptococel

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0
>1,100 1.8x103 150 2.15X105

0 0 0 0
>1,100 1.5X103 20 6.6 X104

0 0 0 0

0 0 0 0
>1,100 2.9X103 460 8.5 X104
>1,100 4.0X103 >1,100 5.3 X 104
>1,100 1.8x103 >1,100 1.4 X105

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

Although a direct health hazard could be attributed
to the coliforms and S, faecalis present in pepper,
biochemical characterization of the gram-negative,
isolates revealed the 8resence of E, Coli, Klghsiella
pneumoniae and Acinetobacter calcoaceticus var anitratus.
All these were heta-naemolytic, . and the E. coli strain
was_indole positive which may indicate human origin.
Their haemolytic_ nature couPIed with their possible
human enteric origin, makes their occurrence a rather
serious, implied health hazard. Furthermore, Acingto-
bacter is known to be an opportunistic p_atho%en. ,

In view of the occurrence of bacteria which imply
health hazards, the retajl processing and gackalgm of
black pepper bg the spice specialty stores in Toronto
Is @ matter of Concern.
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Scope for the utilisation of shrimp head waste for the production of bactopeptone has been investigated.

Hydrolysate

from the head portion of Penaeus indicus prepared by papain treatnmet was found to support the growth s. faecalis
and L. mesenteroides (P-60) on par with oxoid peptone at 1.0% level. The process adopted for the Breparatlon of

the peptone-like product, its chemical composition and microbiological evaluation with Lactobacilli have

Ever since Tarr1 has suggested that it would be ?une
feasible and more econorhical to obtain_ peptone from
fish muscle and fishery wastes instead of meat, seveial
reports have g{)gear_e re_gardmg the usefulness of fish
peptones as microbiglogical médiaz-4 and commercial
production has also been reported in recent years. In
continuation of the earlier work at this Institutesse on
hydrolysates from fish muscle, we have studied the
possibility of utifising fishery wastes instead S0 as to helﬁ
In waste Utilisation and protein recovery. To start wit

It was proposed to prepare a_é)eiptone like _Product
from shrimp, head waste which s readily available in
large quantities with the advent of the shrimp processing
Industry on modern lings. A preliminary account of the
studies"undertaken with the peptone from shrimp waste
obtained by papain treatment and its microbiological
evaluation “em onln% Lactobacilli, known for their
stringent requirements for 8rovvth, has been presented
In this study along with the lata on the chemical charac-
teristics of the product.

een reported.

Materials and Methods

(53 Preparation of shrimp waste hydrolysate: - Shrimp
head waste from Penaeus Indicus was obitained from a
processmg unit and 5-kg lots were employed for the
preparation of peptone. The raw material wes suspended
after mincing in tap water in 11 ratio angd the procedure
described by Sen ‘et al.2 was adopted for obtaining a
hydrolysate“with suitable modifications based on pre-
Ilmmew trlﬂs for obtaining .the maximum, yield and
desiranle physical characteristics. — Papair (BP.C,
obtained from Enzychem Laboratorjes Ltd., Yeola)
Was emPIo ed at o.2"per cent leve] and butylated hydro-
nyanisole 1.0) dissolved in alcohl and ethyle-
nedjamine tetraacetic ac:d (EDTA) (10 g) were added
tq the mince along with chloroform and foluene. Phos-
pharic acid (2N) Was added initially and at intervals to
maintain the pH at 65 to 7.0 and digestion was carried
out for 4 hr. at 45-50°C. The suspensionwas then quickly
brought to bail and held for 10 min for enzyme inactivg-
tion and sterilisation. After separation from the undi-
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ﬂ$sted residue toluene was added as a preservative and
e supernatant was filtered after keeping overnight to
obtain a clear gale ellow h%/drolysate contamm% 410
6 per cent of total solids. It was first concentrated In
vacyum to a thick syrup containing 20-25 per cent of
total solids and vacuum dried at 55°C to obtained the
final product employed for chemical analysis and micio-
bioJogical test%. _ . .
(0)”Chemical analysis: ~ Shrimp waste peptone ohtain-
ed by the above procedure was anaIysed_chemmaII;i
after preparing a . ger cent aqueous, Solution,  Totd
nitrogen. was "estimated by micro-Kijeldahl _digestion
and dlistillation and <-amirio nitrogen was estimated by
the Pope and Stevens method7. Proteose nitrogen was
determined by Zinc sulphate (saturated) precipitation
as described by Winton & Wintop8. Primary proteose
fraction was ‘estimated by emplaying half” saturated
zinc sulphate as recommended ih Oxoid manual9.
Ash content and petroleum ether extract as an index
of the fat content weie also determined_ in the final
product and procedures followed at this Institutel)
Wwere adopted for the determination of calcium and
phosphorus_content, Chitin and free hexosamine weie
also determined in final product by acid hydrolysis with
6 N HCL (12 hr. at 100°C)U. Tryptophan contént of the
hi/drol sale was estimated after alkaling hydrolgms
g2_0° fors hr) by the modified colorimetric method of
piesl2 (Table 1) Proximate composition of the raw
material was also determined after drying at 100°C to

constant weight to work out the percentade of recovery
R

of the total Nitrogen content of the raw material.

(c) Microbiological evaluation: The shrimp head
hydrolysate sample was compared for. its growth pro-
motm(t;_ activity with Oxoid peptone in idéntical con-
centralions i the enrichment” medium of following
composition.
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(0.85 per cent). The cells were resupended in 5.0 ml of
sterile saline and 0.05 ml of the inoculum was added to
each tube of the enriched medium in triplicate and
incubated at 35°C for 24 hr. Samples were taken at
intervals of time and the turbidity measured at 660 mp
In Spectronic-2Q colorimeger. The data obtained have
been expressed, in terms of optical density values obtain-
ed by calculation.

Results and Discussion

In the absence of any process for conversion into a
well defined industrial “hy-product, shrimp processors
have so far been discarding the waste material or con-
verting it in some places Into a fish meal substitute,
Shrimp meal can neither serve as a full substitute for
fish meal in poultry feedingX nor it can be considered
as a better material for preparing chitosanZ. Production
og %ucosamme from shrimp waste has also been attemp-
e

The present study is the first attempt made to ufilise
shrimp waste for progucing a mmrobmloqlca_l medium.
Earlier workers considered” that microbiological media
developed from fishery resources could serve more as
supplements for,gro 1 and as enrichment media than
as complete media. It is, therefore, encourapmg to note
that from the data gwen in Table 3that pepfoné prepar-
ed from shrimp head waste Is comparable to high
qualm( ‘Oxoid’ pe{)tone. These fmdmﬁs are In agreement
with those of Stephens et all7_although they have
ollowed the autolysis process for obtdining ‘shrimp
waste hydrolysate, © _

The chemical compositions of shrimp head hydro-
lysate and Oxoid peptone are given in Table 2 Total

Table 1. chemical composition of hydrolysate from shrimp

Egg%orﬁast ext &t 19 g HEAD WASTE EMPLOYED AS BACTOPEPTONE SUBSTITUTE
0 r . .
Glucose (anhydrous 20 rphead - Oxoid
Socium zgcet};{g fanyouy 20§ ?@A?&fysale Pepone
*Slt solution ‘A 5 Moisture (%9 5 _
*Salt solution ‘B’ 5m Total nitrocen (% '
Distilled weter 1000 mi tal nitrugen (99 1307 13%
Gl b
The above medium was hoiled to dissolve the ingredi- €0 N (&6 o0t 10 - :
ents and the pH was adjusted to 7.0 It was Meed  —amino N ( & %o o N 26 20U
through Whatman No. 44 filter paper and 7 ml were A iy 8 6%
PUt N cornln([; test tubes and sterilised in an autoclave Fat (%0 0.16 01
or 15 minat 12 psi. _ Calcium (%) 025 013
Cultures of Streptococcus faecalis and [ euconostoc  Phosphorus (%) 056 0.70
mesenteroides (P-60) were inoculated into the medium  Chloride (NaCl %4 165 31
described above and . incubated at 35°C for 18-20 hr Tryptophan (%) 048 052
and the cultures obtained were. centrifuged aseptically  ChitinHexosamine (%9 064 —

and washed thrice with sterile physiological " saling
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Table 2. proximate analysis of shrimp head waste
Sample | Sample 11
Moisture (%) 63.69 70.86
Ash (%) 23.22 25.64
Crude protein (%) 45.97 45.25
Chitin (%) 278 -
Fat (%) 60 3.64

Values are on dry basis

nitrogen content of shrimp head peptone is a little lower
than the 1ST requirement of 14.0 per cent but similar
to that of Oxoid peptone. Recovery of nitrogen present
in the raw material was found to be 45-50 per cent
which may be considered satisfactory as some of the
nitrogen present in the raw material is present in the
shrimp shell protein forming a complex with chitin.
Although autolysis process employed by Stephens et
alll. yielded a hydrolysate equal in microbiological
growth promoting activity, a higher yield (total solids
4.3 per cent as against 2.4 per cent) was obtained by
papain digestion. Cost of the enzyme added d;d not
materially enhance the cost of production. Overall
yield of the peptone was found to be 5-7 per cent of
the raw material.

<-amino nitrogen level in shrimp waste hydroly-
sate was 20 per cent which satisfies requirement
in peptones employed as microbiological media. Fat
content of the product is quite low (0.16 per cent) and
defatting may not be needed to obtain a fully soluble
product free from turbidity. Special precautions would,
however, be necessary to prevent discolouration due to
fat oxidation during processing since samples without
the addition of antioxidant developed rancidity and
discolouration during storage. Another aspect is the
low residue (0.64 per cent) of chitin/hexosamine as
impurity in the final product compared to the data
reported by Stephens et all7. Calcium and phosphorus
contents of the shrimp waste peptone deserve some

Table 3. growth promoting activity of peptone from,
SHRIMP WASTE AS BY OPTICAL DENSITY
~ Peptone from shrimp waste Oxoid peptone
Time -

(hr)  L-mesentroides S.faecalis L-mesentroides . faecalis
P-60 P-60

0 0.003 0.003 0 0012
16 0.921 0.956 0.946 1000
20 0.956 0.978 0.956 0.991
24 1.032 1.018 1.056 1.009
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attention in view of the need for gH_adJustment by addi-
tion of acid during digestion. Shrimp head waste has
high gutolytic activity dnd the pH of the mince employed
for digestion was highly alkaline (s..) which is to be
lowered to acicic range for prevention of microhial
spoilage. Use of HCL fof pH adjfustment resultsin a high
ash content mostly made up of calcium from the shell
and continuous addition of acid was also found to_be
necessary. - Phosphoric acid was used to avoid a high
calcium level in"the hydrolysate and near neutral p
was chosen for digestion to” minimise the addition” of
acid. Phosphate content of the hydrolysate in this case
was, however, within the required range. . Tryptophan
content of the hydrolysate was also” estimated as it
forms very often the limiting amino acid in microbjolo-
%[cal media Samﬁles analysed by chemical and micro-
|0I0§1|cal assay snowed ifs [evel within the range cf
0. 48.to 0.83 per cent. Studies on the total amino acid
pattern and the overall chemical composition are in

[OQress,
g I% addition to the study of qrovvth promotion with
test  organisms, . microbig oqma evaluation included
standards prescribed by the ISI for Indole production,
Methyl Red Test and testing for the absence of fermen-
table carbohydrates. Indole"production was more mark-
ed with shrimp waste peptone as compared to a com-
mercigl sample (B.D.H.} and Methyl Red Test gave
a similar result. "These tests were positive with E."coli
and negative with Aerobacter aerogenes

It may be concluded that there is g %ood scope for the
utilization of shrimp waste for the preparation of
microbiological media.
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The low pungency and high colour of the Indian chilli (Capsicum annuum) oleoresin precludes its use in pharma-

ceuticals and is also the main reason for its very low export.
can be made use of for fractionating pungency and colour constituents.
centrated in the pericarp and even here there is concentration of each in different zones.

Studies have shown that adsorption chromatography
Bulk of the pungency and colour are con-
Results have shown promise

for a method for preparation of high pungency, low colour fraction required by the pharmaceutical industry. As by-
products a colour fraction free from pungency and chilli seed oil are obtained.

One of the important spices used very widely through-
out the world is chilli
chilli, and most of the, Indian chillies’ belong to the
Capsicum annum  species and this alsg constitutes
the major commercial variety used in food flavour-

e prmchaI colourmg matter in chilli is the carote-
noid pigment, capsanthin. Others present are carotene
capsoru In, zeaxanthin and cryptoxanthin, The pungent
Brrnchle is capsaicin, C.-Hz-O:N, which |sasubst|tuted
enzylamine derivative_and its analogues, norﬂlh%/1
Icin, drhx rocagsalcm homoca |cm and
8}) rocap sarcr also contribute to th tota UNgency. 2"
apsarcm has srﬁm ficant hsroo ical ac on whrch 15
use in man rt/ armaceu ca pre aratlons like balms
linaments and" ointments for ‘cold. sorethroat, chest
con?estron etc. It also finds use in cosmetics like prrckly
owders and skin ointments where capsaicin Is
sald to act as an eﬁectrve counter Irritant and chemical
scratcher, é)sarcm Is also reported to have carmina-
tive, tomc and sitmulative propertiesi3
In th ewor mar et three es of roducts are n
vogue. Th er¥ are (1) oleoresin re (l)oeé)per with medium
pung encK d high Colour, (i) oleoresin capsicum with
very high pungericy and low colour, and (M) oleoresin

India is a_miajor Producer of

praprlka with very low pungency and very high colour.
he commercial” Indian varieties yield “only product
conforming to oleoresin red pepper and thls must be.the
reason for'Its poor export performance. The possibility
of extraction 0f an oleoresin with 500, 000 scoville heat
units has alreacly been reported by extracting, only the
pericarpld  But 'the oleoresin thus obtained will have a
very high colour value and also the process will not be
econoniical.

In recent times, the importance_of natural colour has
increased, . The present mvestrgatron IS intended to see
whether |t Is possible to obtain a good separation of high
pr ngencr fractjon and a colour fraction free of pungency.

his'will" enable the proauction of a punPent oledresin
fraction with over one million scoville heat units
meetmg the world demand and at the same time
the process could become economrcally vrable because
of the recovery of colour and seed oil"as hy pro ucts
Instead of natural colour, a low pungency High colour
Errae%téegdcomparable 0 paprika oIeoresm can also be

Materials and Methods

Chilli samFI_es were obtained from the market.
Destalked chilli was heated to 50°C for 2 hr and broken
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in a blender and the pericarp and seeds were separated
by sieving and winnowing in small batches.  In broger
batches, Chilli was_broken in a cutting pinmill before
se araion Into varrous fractions, Large scale separatlon
ricarp into dissepiment rich rrcar and resid ua
fra tion was carried out by a combination of grinding
and mechanical separatron at the central Food echno
Iqrcal Research Institute, Mysore,
nthe analysrs of drfferent parts of two types of whole

Jwala’, the dissepiment was
separated, by hand picking,

Extraction of oleoresin” from chilli pericarp: The
chill perrcarit)was owdered in a grinder or cutting mill
or late mil mesh and extracted with ethylene
|ch oride hy cold Perco lation giving overnight contact
time. In the separation of hrt;h pungent fraction of chill
oleoresin by column chromatography alumina grace 111
Brockman“scale) was used as acsorbent. Material to
dsorbent ratios were 1'5 and 1:10. Petroleum ether
(60 -80°C),_hexane, ethanol and acetone were used as
eluents. ~ The coIour fractrons WWere eIuted wrth hexane
or petroleum ether and the pu dgent fractions eluted or
extracted hy trrturatrn the ads orbent containing the
pu ent Errncr les wrth acetone or ethanol.
saicin content of the fractions were estimated
by the method developed by Mathew et al2). The
pungency of fractions was dlso_estimated as scoville
unitS and colour value by E.O.A. methods2l C.Z
USU 2 spectrophotometer and spectronic-20 were used

for estimation of colour and capsaicin content,

Results and Discussion
The whole chill consrsts of 40 er cent r|[t])er|car con-
taining an Inner sheath known as dissepiment (present
to the'extent of 2 per cent of the whole chilli), 56 per cent
seeds and 4 per cent stalks. The pericarp contarns almost
all of the pungency whereas the chilli seeds contain onl
traces of pungency with a capsarcrn content of 0.00
per cent.  The pungency of the gerrcarp 15 mostycon
centrated n the drsse |ment Table 1shows the analysis
t¥ pes of chillj for therr different parts and the
com arative pungencies and colour In the pericarp and
|sse iment portions. It was considered_beneficial to
extract the oleoresm from pericarp only. The capsaicin

chilli, viz. ‘Mundu” and
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Table 2. extraction of pericarp with ethylenedichloride

Extractives Extractives
Samples (%)
Colour value Carzsa'cin
4
Market sample | 12 39,650 15
(whole pericarp)
Market sample Il 6.4 34,892 55
(whole pericarp)
Mysore sample 6.5 28,010 50
(pericarp freed of dissepiment)
Dissepiment rich pericarp 7.8 18,910 26.5

content of chilli oleoresin ranged from 2.5 to 3 per cent.
Correspondin Iy, the capsarcrn content ofperrcarp Oleore-
sin varies fro 55 per cent.  Also the yield of
oleoresin |svar|ablefrom6 to 10 per cent. The'various
fractions of rrcaro were extracted with ethylenedichlo-
ride by cold percolation. Table 2 shows the results of
extraction, of different samples,

It Is evident from Tahle 2 that the pungency of the
Peucar p enriched wrth dissepiment (thi hrgh pungency
raction represents about -»_per cent of the total” peri-
carp) 1S increased about 5_fold with corresponding
decrease in the residual ractron

Column ¢ romato?raph%/ ricarp oIeoresrn Wes
done over_grade 11T ney ra a mrna and grade |Il
basic alumrna In.a material to adsorbent rafio of L5
and ..o with initjal elutions of colour fractions, with
solvents like petroleum ether, hexane, ethylene dichjo-
rioe, efc. and subsequent extractions of alumina with
ethanol_or acetone. It was found that a 15 ratio of
oleoresin to adsorbent of grade 111 neutral alumina and
initial elutions with hexang or petroleum ether and sub-
sequent extraction of capsaicin with ethanol was found
to e most satisfactory for separation of colour and high
pungency fractions of chilli pericarp oleoresin, Tablé 3
gives data of the experiments carried out by this method,

It can e geduced from the results that'in the case of
neutral alumina, the colour fraction which on an average
rei)resent? mﬁrer cent of the total extractiyes, has'a
colour vialue which is nearly . to . times that of capsaicin

Table 1 analysis of different parts of whole chilli

Pericarp Dissepiment
illi vari Stalks Seeds  Pericarp Dissepiment .
Chill variety (%) (%) (%) g (&) Capsaicin ~ Colour value ~ Capsaicin  Colour value
(%) (%)
Mundu 62 55.6 36.7 15 017 39,650 66 5978
Jwala 51 49.7 421 3l 0.58 41,480 .1 6,100

aa-asnjfi niuinsimsismnrm
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Table 3. column chromatograph of the chilli pericarp oleoresin (capsaicin content in the
Rl CHILLI PERICARP OLEORESIN—T.5)
Weight of Colour fraction Capsaicin fraction
oleoresin Adsorbent Material:  Eluent - . . N
) adsorbent Solvent ~ Weight ~ Colour ~ Weight ~ Colour % capsaicin
collected (g§J value ) value
(ml)
1 Basic alumina Gr. Il 110 EDC 60 0.7014 38,430 0.1518 5490 48.4*
Basic alumina Gr. 1l 1:10  Benzene 50 0.6380 31,720 0.2034 1,830 358
1 Neutral alumina Gr. Ill 110 PeE.6 ()etgrgr) 56 0.6842 45,750 00934 12200 79.5)
1 Neutral alumina Gr. I 15 Hexane 5 0.5182 35,380 02186 18,910 33
10 01332 41,480
1 Neutral alumina Gr. Ill 15 Hexane 10 0.4180 28,016 02778 20,130 21.0%
8 0.1754 35,380
5 Neutral alumina Gr. Il 15 Hexane 125 3.4806 34,282 08048 27,450 33.1*
5  Neutral alumina Gr. Il 15 Pet. ether 7 3.3214 32,940 0.791 43,310 33.8*
(60-80°) 30 027148 45140

‘Capsaicin fraction extracted with ethanol from the adsorbent;
adsorbent;

fraction. The colour fraction was completely free of
capsaicin and all the pungency was concgntrated in the
capsaicin fraction which Showed a capsaicin content of
about 30 per cent, When the material to adsorbent ratio
5 1:10 touqh the vield of the pun?ency fraction as
eluted by ethylene dic Iorrde |s relatively low, the capsal-
oin value. has increased two fold with a corresponding
decrease in the colour value, Thrs could be attrrbutable
to the purity of the capsaicin fractron 8/ better
separation 0f colour fraction from ungeny fraction
and better retention of impurities of the Mmaterial in the
column Jtself.
All this will leave a majfor portion namely seed which
constrtutes 56 per cent of the chilli, effective utilisation
h Is very im ortant The chilli seeds separated
rom rrcarﬁ [)(]arr classification was powdered and
extracted wit Ylene drchlorrde It ?ave an oil yield
0f 19 per cent containing 0.024 per cent capsaicin. “The
orI ca beusedasedrble oil for pickles and for cookrng

pu
T[he results mdrcate that this method 1S very encourag-
greparatrono % pungen%/ low col our fractron
re uired by the pharmaceuticall ndustry.  The colour
fraction was ound to be suitable forc dlouring tomato
ketchup. \While it 1s possible to allow colour in'the hrﬂh
P ngenc fraction, the colour fraction should be totally
ree-of Capsaicin as otherwise this will alter the taste
gtsta(rg]cgﬁhstrcs of food materials in which they are used
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Pressure Parboiling of Paddy without the Use of Boiler*
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A modified pressure parboiling process which does not require a separate boiler was “developed so as to suit the

rural needs.

The equipment consists of a pressure vessel with a small water tank at the bottom.

The steam re-

quired for developing the pressure can be generated by heating the water in the tank by placing the whole equipment

over a husk fired furnace.

The equipment can be made mobile and transported to rural areas where parboiling of

paddy can be done immediately after harvest, as this does not require boiler inspection or trained personnel for

maintenance and totally avoids the cost of a boiler.
golden yellow shade.

Pressure parboiling of paddyl has now been well
accepted by the industry, ~ Oné of the problems in its
adoption In rural areas’is the requirement of a boiler.
Even.a small boiler costs Rs,
addition requires licence, frequent inspection and trained
staff for maintenance.

In view of this, a pressure parboiling system suitable
for smaII unrts that can be set Uupin vrllapes Was develop
ed. ptrn g this, freshly harvested pacdy wi
20-22 per cent moisture can be parboiled directly, savrng
the cost and time needed for dryrng the paddy. Th
deteriorative changes which occur during drying and
storage of freshly narvested paddy are alSo avoicled.,

Description of the equipment and process

The equipment consrsts of a pressure vessel, with an
|nc||ned erforated ottom having a water tank at the

bottom with a capacity of 20 1 The vessel is mounted
over a paddy husk fired furance.

The top of the pressure vessel, which holds the paday,
is eithet dome shaped or conical and sealed at the top
by a hinged door which is steam trght The hrnped door
IS for feéding water and paddy. [t can be easily sealed
by a screw olt which can_be tightened with a_hox
spanner. The pressure vessel is (provrded atthetopwitha
pressure paug Indicatin rtg up 0 25 kg/em2and a steam
outlet valve. The perforated bottom of the pressure
vessel is inclined at 45 on one side, to facilitate easy
drscharge of parborled paddy through a drschar%?r e door

proge gasketting.  The fuel Used is pacyhusk.
holding capacﬂg of the prototk/pe |nsta ed at
PPRC T|ruvarur IS

quintal. - Most of the heating
*Paper presented at the 1st Indian Convention of Food Scientists

0,000-20000 and In

The rice produced by this parboiling unit is of a uniform light

surface of the furnace is directly below the water tank

s that the heat is utilised to the maximum in_heatin

the water.  This arrangement also helps to avoid over-
eating of paady.

The furnace Used is_ of the husk fired type with a

proper grating to_ permit a good in-draft of air to facili-
te proper burning of the husk and the production of

maximum amount of heat. The effluent gases are led

h through a chimney of 20 cm in diameter and about 6 m

he
1ghe drschar%e door andthe area of the bottom plate
immediately near the discharge point have to e
thoroughly insulated at the bogtom, as the heat from the
furnace a)r cause roasting of some grain (FP

Water is led by a hose prﬁe into the parboifing Vessel
until it starts overflowin rou?h the water overflow
p|pe whrch 1S then closed. The furnace is Ighted Usin

y husk  as fuel. V\/hen the steam starts coming fro
s eam exhaust val ve at the top of the ressure Vessel,

the feed oorrsoene and p dyrse man waterrs
let in until it fil Isto level of pa h The water is et
for 5 min and then drarned throu the water over f ow
pipe. This operation helps in removrn of mter ranu ar
airand filling the intergranular space with water. “The top
hinged-door”is close trght he steam exhaust vaIve
Is Kept open and the h atrn% continued. - Generally i
equires m|n for f?eneratro and occupation of st am
|nsrde the vesse A er the open steaming has been done
t?r the peno ? 15 min tes}eam -gxhaust valve Is

osed. Th e va ve 15 partra y closed and pressure IS

allowed to be grad ua)rr huilt ulp] to 0.33 kgi/cmz and
maintained for 15 min. “The steam exhaust valve Is then

: Technologists held in CFTRI, Mysore on 23rd & 24th June, 1978,
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Fig. 1. Pressure Parboiling Unit without use of Boiler

Pressure gauge
Paddy & water inlet
Steam outlet

Husk Feed Hopper
Pressure chamber
Water over flow pipe

7. Chimney

8 Perforated Bottom

9. Paddy Discharge Door
10 Water Tank

11. Grate for furnace
12, Ash Door

O TN -

completely closed and the pressure raised to 176 kg/
cm2at which pressure the paddy is held for 7to 10 mif.
At the end of the operation, the steam exhaust valve is
opened partially until the pressure drops to about 0.21
kg/cm2and the paddy discharged at this pressure through
thie bottom discharge door. “When bulk of the padCy
I discharged and the pressure drops to zero, the top
feeding door is opened and the padd _d|scharge 1S com-
pleted.” The entire operation of parboiling takes 75 min.

The steam requirement has been worked out on the
basis of the water consumegl during the operation of the
plant. . It was found that the water level is always con-
stant in the water tank before and after the conjpletion
of the parbailing Rrocess and_hence the actual steam
generated is frony the water available in the intergranular
§pace of the grains which is found in the rangg of 125
to 150_k? of ‘steam per tonng of paddy depending upon
the varieties of paddy used. This givesa saving of about
25-35 percent of steam consumption compared to_the
hot_soaking method in the modern rice mills besides
avoiding the n?cess_l for a separate boiler.

In thé case ot moist paddy (20 to 27 per cent moisture)
after feeding to the pressure vessel, a quantity of 15 to
20 kg of water is added for 200 kg of mojst paddy In
addition to the water level being maintained in the tank.

From nearly 20 trials carried out, it was found that
the colour of fhe rice Froduced by this process is of uni-
form light golden yellow shade. ° The agvantages of the

rocess are 618 the need for & hoiler which costs atleast
s, 10,000-50,000 is fully avoiced. The need for boiler
licence and inspection and technical staff for mainten-
ance are not ne essar¥. 2) A cheaP fuel like paddy husk
which is a by-product of 4 rice mill and other agrowastes
can be used.” The surplus heat from the chimney can be
used for drying the paddy. (13)_The cost of the plant i
low and s I:oossmle to install'in the farm or in small
mills, (4) re_sh(ljv harvested Opaddy {ust after threshin
can be parboiled directly avdiding the cost and effo
of drying and storage, The quality of the product also
improves. (5) The tnit can be madle as a mobile one so
that single unit can work in a number of places near the
harvesting area. (6) The Rlant is simple which does not
require motive power such as electric motors, (7) This

e of unit will offer employment to rural workers.

An important factor is that if such unit is used in a
conventional mill with soaking tanks, the capacity of
such a mill can be doubled.  Quality of the product is
uniform. As the moisture content of the _add¥ at the
time of discharge is 23 to 25 per cent the time for sun-
drying is reducgd considerably. This factor also helps
inincreasing the outturn.
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The water soluble constituents formed and present in paddy grains get leached out into soak water.
compounds were formed in increasing quantities as soaking was prolonged.

and steaming resulting in loss of dry matter.

These simpler
These compounds were lost during soaking

The microbial activity and seed activity might contribute to this loss

as microorganisms proliferate and seeds remain viable during soaking.

. Dry matter loss during soakmg of paddy in ar_bmlmg
is @ common phenomenon and Is signiticant in col
soakingl Padd'y grains contain free sugars and amino
aclds2” It was reported that sugars and phenolic com-
pounds leach out info soak watér24. The present paper
reports the formation of Jow molecular weight com-
Pounds like sugars and amino acids during soaking and
he role of microflora of soak water in effecting 10Ss on
soaking and on steaming.

Materials and Methods

‘ADT 8 paddy harvested during January 1977 was
shelled in a labdratory model Safake sheller and the
resulting brown rice was polished (56 per cent polish)
ina MCGill miller No. 1 120 g each of paddy, brown
or milled rice was soaked in_ 180 ml of distilled water
in a 250 ml cylincer with or without 0.5 per cent sodium
fluoride as an antimicrobial agent. At intervals, the
soak water was analysed for re ucm% sugarshand amino
nitrogen6. The total microbial count in'Soak water was
determined by the standard dilution plate technique.

_The influenice of soaking on the levels of these con-
stitutents in paddy, brown and milled rice was determin-
ed In samples of known quantlty (about 3 g) taken in
cheese cloth and soaked in cylinders as above. At
intervals samples were withdrawn, ground and extracted
i hot 8] per cent ethanol and the reducmg sugars and
amino nitrogen contents were estimated and expressed
over the original dry matter taken?. Husk and bran
were also soaked separately for 72 hr and the changes
In these constitutents were determined. -

. The loss of dry matter at different stages of parhoiling,
viz, after soakm? and after steaming was determined in
? paddy lofs, by drying.in an oven at 105°C to
constant weights and”comparing with the dry weight of
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raw paddy in duplicate. For pressure parboiling, the
paddy was rinsed with water for 5 min and then stéamed
at 5 b for 20 min followed by 25 Ib pressure for 5 min.
For cold soaking method, paddy was soaked for 72 hr
and then oPen steamed for 10 min. Along with the 100y
lots, samples of about 3 g taken in chéese cloth werg
also soaked and steamed and the changes in constjtuents
determined.  The total phenol content was estimated
following the method of Bray and Thorpes.

Results and Discussion

During soaking of paddy, brown and milled rice,
reducing sugars aid amino acids were released into soak
water. “The"reducing suqar_s In spak water from brown
and milled rice were rélatively higher than that from
paddy ]ETabIe 1), The sugar level in'soak water increased
after”12 hr and then geclined followed by an increase
at later stages of soaking. Padd¥ grams contain free
sugars9, freé amino acids19 and water solyble hemicellu-
losestL. The free sugars present in the grains might hayve
got diffused into soak water in the injtial stages of soak-
ing. _Durmq this period the microbial growth was not
Prohﬁc Table 4) and probably hence the"sugars accumu-
ated.  As the microbial growth gained momentum a
decline in_sugar level was observed which m|gh
to utilisation of sugar by the microbes. The I8y
constituent in brown and milled rice also diminished
with the increase in soakm% time whereas in gadd the
reducin su%ars Increased al advanced stages 0f so kmg
(Table 2). The sugars formed got leached™out into Spa
water more rapidly in brown and milled rice than
In paday where the intact hulls and testa m|?ht retard
the perrieation of these compounds. The lever of sugars
was relatively higher when soaki ntq Wwas in the presence of
antimicrobial agént, (NaF) suggesting that microbes were

t he due
vel of this
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Table L release of reducing sugars and amino nitrogen

INTO SOAK WATER FROM PADI RTCE OWN RICE AND MILLED
Sampling time (hr)

0 2 24 48 72
Reducing sugars*
Paddy+NaF — 0023 0003 o120 0566
Brown rice+NaF — 1421 0995 0699  1.080
Milled rice+NaF  — 1385 0434 079 1027
Paddy 00 0063 0009 0023 0098
Brown rice 00 0988 0063 0049  0.296
Milled rice 0019 0882 0104 0210 0.187
Amino nitrogen**
Paddy + NaF — 0077 0098 0062  0.306
Brown rice+ NaF — 0447 0551 1004 1023
Milled rice+NaF — 0343 0360 0279 0449
Paddy 00 0054 0045 0058  0.106
Brown rice 00 0237 0759 1042 1223
Milled rice 0031 0254 0304 028 1489

*mg/ml of soak water in glucose equivalents
**mg/ml of soak water in glutamic acid equivalents

not utilizing the su%ars. Paddy grains contain enzymes
that hg/drol se starch, protein, fat, etc. and these quiscent
seed énzymes mut;ht ?_et activated on soaking. ~Paddy
grains remain metabolically active under water and tend

Table 2. changes in the reducing sugars and amino nitrogen
CONTENT IN" PADDY, BRQOW(INGD ILLED RICE DURING

Sampling time (hr)

Treatments
Before 12 24 48 2
soaking
Reducing sugars*
Paddy+ NaF — 158 183 2678 2819
Brown ricetNaF — 0983 2358 1948 271
Milled rice+tNaF — 0649 113 101 1506
Paddy 1329 0818 0478 1169  1.958
Brown rice 1848 143 0164 0575  0.606
Milled rice 1363 0268 0041 0269  0.248
Amino nitrogen**
Paddy + NaF — 0400 0600 1083 0871
BrownricetNaF — 0652 0435 0749  0.907
Milled rice+ NaF — 0316 0280 0535  0.389
Paddy 0539 0423 0575 0871  0.659
Brown rice 0774 0218  0.253 1088 0835
Milled rice 0681 0049 0414 0524 1374

*mglg in glucose equivalents; **mg/g in glutamic acid equivalents
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Table 3. changes in the reducing sugars and amino nitrogen
IN HUSK AND BRAN OF ADT 8 PADDY AFTER SOAKING
Husk Bran
Before 72 hrafter  Before 72 hrafter
soaking  soaking  soaking  soaking
Reducing sugars* 0.950 1784 991 3558
Amino nitrogen** 2.212 3.255 4.157 5411

Values are on dry basis . o
mg/g in glucose equivalents; mglg in glutamic acid equivalents

to germinate a!thouqh they do not establish as seedlings
when soaked In bulk. “This indicates that the |ife
activity of the grains remain functional during soaking
and hence seed Bnzymes would act on complex Substrates
releasing simpler Compounds. Some hydrolysis might
also be Que to the action of microorganisms.

Amino nitrogen was also excretéd into soak water,
more on soaking brown rice than paday or milled rice,
A decrease observed in grains in the nitial stages  of
soakln? Might be due to the esca?e of free amino acids
present in the cellular pools. At later stages of soaking
an increase. in amino nitrogen was observed which was
relatively higher in brown and milled rice than in pad_dﬁ.
The increast observed at later stages of soaking might
have arisen from the g; proteolysis by proteases of séed

7
=

and/or microbes and (//), synthesis by microbes. Brown
and milled rice soaked 'in; water also contained higher
levels of aming nitrogen than paddy. _
Husk soaked separately also showed an increase in the
recucing sugars and amino nitrogen content (Table 3)
In the case Of bran there was a reduction in the re_ducmg
sugars after soaking. On the other hand amino nitroge
Increased. The redUction in sugars in spaked bran might
be.due to Jeaching into water while the increase inamino
acids might e due to_ proteplysis, This indicates that
changes might occur in husk and bran layers besies
endosperm When whole paddy is soaked In Water.

Table 4. total microbial count in soak water of paddy,

BROWN AND MILLED RICE
Fungi (X)04ml) Bacteria (xK"/ml)

Treatments
Sampling time (hr)

O 24 87 024 8 72
Paddy+ NaF — 5 4H 5B — 10 40 450
Brown rice+NaF — 203 5 - 10 39 510
Milled rice+NaF — 525 5 — 15 70 60
Paddy 5 1025 25 2% 12 35 675
Brown rice 0N 5 15 201319 20 8%
Milled rice 60 100 40 20 20 7 514 1840
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The grains_harbour a variety of epiphytic and endo-
phytic microfloral2  These organisms proliferate upon
soa_km%. The population of filamentous fungi decreased
while the bacterial Populatlon increased” (Table 4).
Desikachar et a/13 alsp found a decrease in‘fungi and
an increase in bacterial counts in soak water. “These
or%anlsms, might be partly responsible for the hydrolysis
and proteolysis resulting in their monomeric forms that
are_|eached out intg spak water. _

The formatjon of simpler compounds in paday not
only resulted in soakln? loss but also in steaming loss.
Sodking of paddy resufted in an increase in total and
reducinig sugars, amino nitrogen content and free
phenolic compounds and steamm% caused a reduction
In these constituents (Table 5). I pressure parboﬂmg
where soaking in water was voided there was a sligh
reduction in sugars and a slight increase in total phenol
content. However, the aming_ nitrogen content remained
almost unaltered.  The rinsing of raw paddy through
water circulation for 5min Pnorto steaming would have
leached the soluble sugars from padd}/ to certain extent
and some amount of these constituents_could have also
been lost in subsequent steamm(t;. The condensate
water collected from'the steaming Tanks of cold soaked

addy was also found to contain these constituents

unpublished). _
ellanki4 alsp reported that Josses occurred in over

steaming of paddy. ~ Paddy grains contain free amino

Table 5. changes IN certain constituents * and loss of dry

MATTER IN RAW, PRESSURE PARBOILED AND COLD SOAKED

PARBOILED PADDY
. Raw  Pressure  Cold  Cold soak-
Particulars paddy  parboiled soaked ed parboil-
paddy ~ paddy led paddy
Total sugars 51781 50088  550.05  234.48
Reducing sugars 15.73 5360 19197 157.89
Amino nitrogen 70.55 70.40 82.59 95.59
Total phenols 39.12 4281 49.84 3175
Loss of dry matter (%)
‘ADT 31’ paddy — 088 2.48 2.89
‘CO 33’ paddy — 0.27 2.55 2.62
TR 20° paddy — 0.08 187 2.23
‘CO 25" paddy — 0.48 2.30 2.64

*mg/100 g of raw paddy

acids, free sugars, free phenolic compounds and water
soluble hemicelluloses49.11 ~ These water soluble com-
pounds were lost during soaking and also during steam-
Ing.  Paddy grains also contain organic acids13 which
might tget volatalised and lost during steaming. In the
présent study it was observed that “Steaming “caused a
definite loss In dry matter. These losses vary with the
variety and the level of water soluble constituents form-
ed during soaking. A method devoid of soaking of
ﬁagd OS|Sn water like pressure parboiling would avoid
15 oss.
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Deoiled sal seed powder (DSP) contains tannins (10-12%), starch (30-40%) and proteins (10-12%). The relatively high

percentage of tannins, which contribute for the toxicity were chemically examined.

Major tannins are of hydrolysable

nature and constitute as the esters of gallic and ellagic acid mainly. Gallic acid and ellagic acid were isolated and

characterized.
terized spectroscopically.

The seeds of sal (Shorea robusta Gaertlrg_ have about
62 lakh tonnes [oer annum potential in India as shown
by the data_collected b% us. Analysis of deoiled sal
Powder (DSP) utilizing the standardZ5 methods showed
he presence of proteins {10-12 per cent)L, starch (30-40
per cent)23 in addition to tannins E_lo-l per cent24.5,
In accordance with earlier observationse. The other
constituents being crude fibre, morgamc salts, moisture
and minor unidéntified components.  The non edible
nature of the_DSP_has recently been confirmed by
Gandhi et al.7 in fe_ede experiements with_albino
rats.. The relatively high fevels of tanning in DSP were
considered responsible”for the toxicity. \We ungerfook
the chemical examination of DSP tannins particularl
hydrol¥sable tannins. . Toxicity due to relatlve(ljy Nig
ercentage of tannins in DSP may be interpreted either
pecayse 0f their known astringent nature caused by the
Inactivation of enzymes due to the precipitation of pro-
teins or by their interference with the metaholic system
by. oxidation-reduction process by acting as “true anti-
oxidant or an 0 %en-s_caven er’.
Astringency as determineab Dy precipitation of blood
Rrotem Wias found to be 10.2 per cent.” Experiments for

drolysis showed that major tannins are of hydraly-
%%bl[gsrﬁéture, which constitu{e the main phenolic ;))/orti%

Methods and Results

Following a Dgseneral procedure for the extraction of
polﬁ)henols, P was soxhlet extracted with ethyl
acetate.  The combined ethyl acetate extract was cof-
centrated (30°C) and fractioned by maceration with
acetone.  The precipitated 1yeIIo_w soligl was repeated|

macerated with methanal. he_hght yellow solic obtain-
ed was recqstlallsed with Pe{”d'” togive yellow shining
needless with mp. >360°C.  Its IR spectrum as KBF
Rallet showed the presence of chelated and non-chelated
ydroxyls ([3400 200 cm-1), a lactone carbonyl (17222
and aromatic (1655, 1590) groups, while UV gave th
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Column chromatography of ethyl acetate extract gave ethyl gallate as an artifact which was charac-
Paper chromatography showed tannic acid and the types of phenolics present.

absorption at \max 362 and 25/ nm. It was identified
as ellagic acid by comparision with its authentic sample
Brepared8 by pérsulphate oxidation of ?alhc acid, and
Y pre[[Jaratl_on of its acetate. The concentrated methano-
lic'mother liquor was found to be a complex mixture of
phenolics by its examination on TLC and paper chro-
matorqraphy. It was therefore, chromatogéaphed over
a column ‘of silica gel @0—120 mesh). “Elution with
methanol-chloroform ([2: 8) gave a solig, which on
crystallisation from methanol gave yellow flaky needles,
with mp. 157-158°C. I was found homogeneous_ on
TLC #me_thanol:_ chloroform 8:92). It gave bluish-
green ferric reaction, its IR (cm-1) Showed the presence
of hgdro ls (3450, 3300), carbonyl (1700) and aromatic
(1615, 1530) groups. NMR (acetone -dg) showed the
?resence of an_ethoxy group (5 132 for"3H and 4.25q
or 1H, each J=7HZ7) along with the presence of two
aromatic protons (7.62). Its'mass spectrum showed M+
at mle 198 and UV 222 and 275 nm absorption. It was
therefore, assumed as ethyl gallate. Further elution of
the column with 5 per cent methanol-chloroform %ave
another compound, which has heen assigned as
iminoaceticaciol)-3-(2H)-benzofuranoned)

At this stage, 1t was felt that since some of the naturally
occurrm[g gallotannins containing. epsice. linkages,
digalloyr-or tngallo I-on . alcoholysisI0 give the corres-
Pond_mg_ester of galfic acid. In the casé of the present
anning’it was felt that in case it contains depside lin-
kages, ethyl acetate durmgﬂextractlon might have attack-
ed the linkage and that may account for the isolation
of eth%I galldte as an artifact by trans esterification.

In the"light of this and for"the known sensitiveness

Yy of tannins, the method of isolation was modified. The

sal seed powder was extracted with 20 per cent aqueous
acetone at room temperature.  The brown acetone ex-
tract was directly filtered in ethyl acetate. Upper ethyl
acetate Ia¥er was separated.  Lower agueous layer on
concentrafion and maceration with methanol” gave
ellagic acidll Concentration of ethyl acetate extract
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Table 1. explanation of the spots in fig. 1

Spot  Colour (intensitl)in Colour on paper In ammonia
K3Fe(CN)eFeCl3

1 Bluish-black Light yellowish  Dark yellow
(Very intense)

2 Bluish-black Faint yellow Light yellow
(Very intense)

3 Bluish-black Very faint yellow Faint yellow
(Intense)

4 Bluish-black Colourless
(Intense)

5 Bluish-black Colourless —
(Mild intense)

6  Bluish-black Colourless —
(Mild intense)

7 Bluish-black Colourless -
(Faint)

on flash evaporator at 30°C gave a brown liquid, It was
macerated with petroleum “ether to remove fat and
waxes. Paper chromato raphg of the defatted ethyl
acetate extract showed the présence of ellagic acid

gallic acidll and tannic acid, the latter two iSolated by
Mmaceratjon of the extract with dry ether, while_ macerd-
tion with methanol gave the elfagic acid. The ethyl
acetate extract (A) Obtained waS examined by two
dimensional  chromatoaraphy on Whatmann Pa}Eer
No. 3 using aqueous acetic acyd (6 per cent) and butanol-
acetic acic-water (4:1:5) as the Solvent systems for first
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Fig. 1. Two dimensional Chromatography of the ethyl acetate
extract of sal seed powder
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With K104 Diazotized  AICI3 uv
benzidine (Amax)
Red colour ~ Golden brown Pale-yellow 370,260, 228
turns brown in  (intense) light” green compo_und-!-Sod,
in 40-60 sec. flourscent  Ethoxide 368(5)
in UvV) 280, 220 (mm
. Light brown - —
» Light brown — —
Red colour Dull brown — -
turns brown in
10-15 min.
» Dull brown - -
" Dull brown — -
Yellowish- - —
brown

and second direction respectively. The chromatogram
on development with ferric chloride showed the pattern
depicted in Fl% L the description of which is shown
in"Table 1 The ethyl acetate extract (200 mg) was
hydrolysed with sulphuric acid (5 ml, 20 per cént) by
heating at 100° for 2 hr. The suspended brown solid on
chromatography showed the absence of either gallic
or ellagic acid. ‘At this stage it could be said that ethyl
acetate” extract (A) containg no hydrolysable gallo-or
ellagic tannins, - Further the structure’ of thé seven
components qub 1) were not studied for the time being
as they look to be flavonolic in nature, It can be con-
cludeg that the hydrolysable tannins of DSP are mainly
of gallo-and ellagic tannins type.
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A process and formulations for the preparation of concentrated meat gravies has been developed.
sensory evaluation of the products has been carried out during storage.

the richest formulation, was Rs. 6.00.

Concentrated meat gravies are convenience products
which contain ingredients like vegetables, green curry
stuff, spices and ‘oil. Little quantity of meat is alsd
Incorporated to enhance the flavour. ™ Use of such pro-
ducts _ avoids _collection, metering and preparation
(clean|n1q cutting, frying, grinding, etc.) of individyal
items,  The prodct 15 to’be cooked with equal quantity
of meat in a domestic pressure cooker for 20-25 miri,
The product could also be used as bread spread, _%la_rnlsh-
ing Steaks, an adjunct with rice, chappaties, idli, etc.
|t can alsp be Used in metropolitan’ cities, factory
messes, college hastels, army messes, etc.  Development
of six different formulations of canned concentrated
meat graw_es is reported. The products were tested for
organdleptic qualities. - Scaling up trials and cost of
thé product have also been worked oti.

Materials and Methods

Raw materials like mutton, ve?etables (tomatoes,
onions and palak), green curry stuff (%re_en chillies,
coriander leaves, gingér, garlic a dmln_t], pices (Cloves
cardamom, nutmgg, tureric, red chilli powder) and
others (poppy seeds, cashew nuts, red cherries, egds and
dms% were procured from the focal market, ~Curcs,
rln% atigF\ Sold, was used. Refined oil was used in the for-

A number of recipesL have been processed into meat
%/rlawes of which Mutton Kashmiri, Mutton Moghalal,

utton Neelagiri Koorma, Mutton Palak, Mutton
Coconut, Curry and. Mutton Dhanasakh chosen for
systematic Investigation were prepared. b¥ following
cooking methods. ~ The quantities given in Table 1are
all on precleaned and ready to useoasis. The different
recipes Were prepared using mutton or bone stock,
obtained by pressure cooking bones with some quantity
of water. “The solids contributed by bone stock was
amdgéjtsted at the same level as that contributed by

146

Organoleptic and
Ex-factory cost per can of Mutton Kashmiri,

Major steps involved in the preparation are: f?
cleaning, preparation of materials and deboning 0
meat and cutting into, chunks (5-7.5.cm), (i) cookin
and frying of ingredients, . (i) mincing and mixin
of all ingredients, (v) finishing, ' (v) formlation correc:
tion, (i) preheating to 80-85°C,” (vir) filling into MPJ
laquered "cans (301 X309), seaming and retrting, and
(vitt) cooling and Iabellm(t;. ; i

Samples Were stored af -10°, 25-30° and 37°C to
determine adequacy of processing and shelf life by
organoleptic and sensory evaluation methods.  Meat
curry was prepared b mlxmg mutton chunks%ger cent
salt added) with an equal quantity of gravy and cooking
at 15 psig for 25-30 min. - The Curry was offered to a
panel of Jud?es for organoleptic evaltiation. The judges
Were asked fo evaluate the samples of curry for Cololr,
flavour and 9enera| acceptance b){ giving scores on
hedonic scaleZ of Lto 9. "The total sCores were taken
iInto consideration for assessing acceptability and shelf
life. The sample kept at -10°C served as a Standard of

Other

Additives

[0

Mutton Greens

Spices

[
! r«:ﬁ'
] k™
| ashing, Cleanin
[

Vegetables

Labelling &
Warehousin g

Fig. 1. Flow Diagram for the Manufacture of concentrated
Meat Gravies
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Table 1. ingredient composition (g) of 6 selected gravies
. Mutton Mutton Mutton Mutton Mutton Mutton
Ingredient Kashmiri Moghalai Neelagiri Palak ~ Coconut Curry  Dhanasak
Koorma

Mutton (deboned) 100 100 100 100 100 100
Egg — 454 — — — —
Coconut — — 800 (dry) 800 (dry) 1200 (wet) 120
Refined ol 1600 1600 2000 2000 1760 —
Onion (trimmed) 1600 2400 1400 1400 2000 3044
Tomato 1200 1400 1760 1040 517
Spinach — — 1208 1280 — 517
Sweet potato — — — — — 517
Brinjal — — - — - 517
Potato - — - - 517
Ginger 20 240 20 20 160 3
Garlic 40 40 120 120 80 39
Coriander leaves 160 160 560 560 136 240
Green chillies 120 576 120 120 120 3
Mint — — 96 96 — 3
Dalinx — — — — — 80
Clove 16 24 16 16 16 —
Cinnamon — 16 16 16 16 —
Cardmom 15 10 16 16 — —
Coriander seeds — — 16 16 16 —
Cumin seeds - — — 39
Turmeric 16 40 40 40 16 39
Shajeera — — — — — 39
Red chilli powder — 40 — — 32 60
Kashmir chilli 80 — — — — —
Nut meg 4 — — — —
Cashew nut 400 800 400 400 — —
Poppy seeds 400 400 240 240 — —
Red cherries 400 — — - —
Curds 726 1200 120 1120 — —
Masur dal — — - — — 798
Mung dal — — — — — 798
Bengal gram dal — — - - — 798
Salt 21 20 20 240 240 164
Water 4000 4000 - - - 1710

Total 10160 11550 9600 12000 7000 15920

comparison. The evaluation was carried out at monthly
Intervals for a period of one year.

Results and Discussion

Batch sizes were small (25 cans) during standardisa-
tion of f|n|sh|n% technique, adequacy of heat rocessmgi
by measurement of heat penetrat| n3 and c mmerma
sterility4. The consistency of tegrvly depends on the
solids “and  emulsification at the” filling ‘temperature.

Breaking of emulsmn or separat|on of solidis should not
occur: dlring, filling of the gra mto the cans, |s
would occur| f the finishing Ras riot been done doroP

Usually * the formulat|on correction req U|re this
stage 15 total_solidls, because proper emu sificatjon IS
achieved during f|n|sh|n? No significant variation, in
te con3|stenc and tofal solids was noticed during
fill |n%o the ravy from the jacketted kettle into the cand

out 80-85 per cent was finished.
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Table 2. vacuum, head space, pH and proximate chemical composition

Mutton Mutton .
Characteristics Kashmiri ~ Moghalai
Vacuum (in.) 550 4.00
Head space (cm.) 110 0.90
pH 5.70 540
Moisture (%) (5302 68.76
Ash (%) 2.48 2.34
Fibre (%) 1.62 1.4
NaCl (%) 2@ 2.16
Fat (%) 19.46 1943
Protein (%) 534 417
Carbohydrate (%) by diff. 1.06 170

Table 3. organoleptic scores of canned concentrated meat
GRAVIES STORED AT DIFFERENT TEMPERATURES FOR ONE

YEAR

Products Initial -10°C - 25-30°C  37°C
Mutton Kashmiri

Colour 1.6 1.7 80 1.7

Flavour 71 7.6 18 13

Acceptability 1.2 74 18 74
Mutton Moghalai

Colour 76 72 73 73

Flavour 14 6.5 62 68

Acceptability 15 6.7 6.5 70
Mutton Neelagiri Koorma

Colour 6.2 70 7.0 68

Flavour 7.0 6.7 66 6.3

Acceptability 60 6.7 6.5 62
Mutton Palak

Colour 62 74 14 74

Flavour 6.2 12 7.2 1.2

Acceptability 62 7.2 1.2 60
Mutton Coconut Curry

Colour 73 1.1 1.1 75

Flavour 7.0 6.5 63 60

Acceptability 1.0 66 68 60
Mutton Dhanasak

Colour 60 78 78 76

Flavour 52 7.0 7.0 68

Acceptability 47 7.0 1.0 70
Mutton Bone Kashmiri

Colour 15 14 80 81

Flavour 1.6 78 15 7.6

Acceptability 15 173 15 15

Mutton Mutton Mutton Mutton
Neelagiri Palak Coconut Dhanasak
Koorma
450 4.50 450 4.0
0.40 0.30 100 0.30
5.00 480 5.00 5.00
51.97 59.95 55.38 7458
301 241 3.69 2.29
182 0.90 2.69 043
1.75 145 3.35 1
3N 26.75 27.98 448
518 410 4.86 5.09
266 446 2.05 11.38

The characteristics of canned products, like vacuum,
head space, pH and proximate composttion5 are given
N Table 2. The most striking feature was the’ low
vacuum in the can_inspire of the filling temperature,
The head space differered from product to, product
because all the cans were filled to Constant weight. The
moisture, protein, fat, ash, chloride and fibre content of
representative batches of the six oifferent products have
alsg been estimated.

Organoleptic evaluatron during standardisation of the
Product consisted o offering the curry prepared usrng
he congentrated gravy to a panel of judges drawn_from
the staff of the InS |tue The organo ptrc scores (Table
3) indicate that there was a (finite” maturation and
Improvement during storage In the case of Mutton
Kashmiri, In general theré was no marked difference
hetween the ravy stored at 25-30° and 37°C. The
latter tended o have a lower score for acceptability.
The product stored at 25-30°C up to 18 months was
acce tabIe No feathering of the can was noticed during
his period.

Detarled Sensory evaluatron of the product, Mutton
Kashmiri, was carried out to stuay:

/) Qualrty of meat curry prepared using the canned
g\()esalrtl rravy and canned mieat curry of thé same com-

g;) Whether fryrng of spices, .one of the unit
operations in I?rge cale_preparation of the canned

eat gravy, could"be eliminated.

(hi) Whether cost reduction could be achieved by
usrng meat trims and bone stock obtained by cooking

Batch to batch variation.
} % tg retention durrng storage at 25-30°C and
accelerate tora e at 3/

The concentra ed gravy was cooked with mutton



KADKOL et al.; DEVELOPMENT of concentrated meat gravifs

chunks and the resultant gravy was separated from the
mutton chunks. The cooked"chunks were rinsedl with
an amount of hot water equivalent to half the weight of
the separated gravy to recover the adhering gravr.
The separated gravy and the rinse were mixed thorqughly
and used for evaluation using a discriminative and cont-

Table 4. raw mate cost for production of one tonne

"OF MUTTON KASHMIRI*

Rate/kg. Quantity Total cost
(Rs.)

Ingredients
(Rs) (kg

Mutton (as carcass) 1000 (2(08 200000
il
Onion 0.70 185 129.50
(166)
Tomatoes 100 120 12000
Poppy seeds 600 40 240.00
Cashew nuts 30.00 40 120000
Red cherries 18.00 40 720.00
Green curry stuff 5.00 64 320.00
(44)
Spices 87.00 1 957.00
Refined oil 1000 160 1600.00
Curds 200 7 160.00
Salt 0.50 2 10.50
7446.50
Ex-factory cost of Mutton Kashmiri
(Production at 1 tonne per day)
Total ingredient cost Rs.  7446.50
Market fluctuations (at 15%) 1116.98 856348
Lahour charg;es for 424 man hr
(at Rs. 1078 man hr) 530.00
Services (steam, electricity, water 300.00
Cans (at Re. 1 per can) 312500 3955.00
Cost of raw materials/can
(at Rs. 8563.48/3125 cans) 2.74
Cost of labour, services and container/can
(at Rs. 3955.00/3125 cans) 1.26
Cost of factory building,machinery etc. per can 1.00
5.00
Profit at 20% 1.00
Cost per can 6.00

*3125 cans (301x309) of 320 g net weight. .
Figures in paranthesis indicate the quantity obtained after cleaning
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municative panel ofiudges to avoid any variatign in the
response due to the texture of meat. The panelists were
asked to judge the aroma of the gravy as a combination
of sRmes a(fmlxed_ with or blendéd with mutton aroma.
The results indicated that:
(/) The curry pregare_d usmP the canned concentrated
ravy was coniparaple in quality to the canned curry of

e same composition. _ _

_ (f[}_ Meat gravy prepared after frying of spices was
significantly infefior to the product prepared withqut
frying of spices in terms of spice aroma blended with
meat™aroma. In terms of overall accep_tab;htx,f mg
or no frying did not make any difference indicating tha
the gperation of frying 5B|ces was optional. _

(Hi) Meat trimsand bone stock could be used in
préparation qf the product instead of using meat chunks
without cau_sm?_ any difference in quality”.

(V) No significarit batch to batch variation in quality
was. "~ observed.

(v) The canned gravy stored at 25-30° and 37°C were
comparable to the fozen stored (-10°C) sample up to

ong, year. . .

. Ihe cost data worked out at the prevailing rates (ilven
in Table 4 show that the ex-factory cost Per canwould be
Rs. 6.00. The cost involved for’the other five remﬁes
are |ower than that for Mutton Kashmiri. Many other
recipes also could be processed as concentrated meat

gravy and canned.
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Smoked hams were prepared by pre-and post chill methods with dry curing.
in proximate composition and bacterial load of the pre-and post-chill uncured hams.

There were no significant differences
The pH of pre-chill uncured

hams was significantly (P <0.01) higher than that of post-chill uncured hams. pH, proximate composition, chloride,
nitrite and FFA contents and curing and smoking losses, organoleptic and visual qualities did not differ in the two

types of hams.

The pH was not significantly correlated with the duration of storage at refrigerated temperature.

There was positive significant correlation (P<0.01) between FFA contents and bacterial load on one hand and the

duration of storage at the refrigerated temperature on the other hand.

Both types of hams were stored without deteri-

oration upto 4 days at room temperature and upto 36 days at 2-4°C.

In conventional process of preparing smoked hams,
a caracass is chilled for 24 hr in a cooling chamber.
This, cooling time which. is suPposed to improve the
quality of meat, adds considerably to the time and equip-
ment needed for the process. Efforts have been recentlg/
made to eliminate the process of chilling altogether’:5
These studies have indlicated that processed “pork of
excellent quality could he produced without chilling
the carcasses. " As Indian palate s different, it waS
thought  desirable to investigate whether avoiding of
chilling in the preparation of Smoked ham would appeal
to the Consumers of this country.

Materials and Methods

Six large white Yorkshire sows of approximately
equal age weighing 125 to_140 kg were slatghtered by
the conventionial method. The hams from two sices of @
Cﬁ_niass were. randomly assigned to either pre-or post-
chill processing. ,

In_pre-chill Processing the hams were removed im-
mediately gost—slaug_tﬁter, skinned, trimmed of superficial
fat and 0boned.
pieces and dry cured.. A dry cure mixture developed In
our laboratory (containing salt, 4561' sugar, 30g; sodiym
nitrate, 186¢; "socium Titrite, 0:15g;” ascorbic acid
0.45|g; ang sodium phosrﬁ)hate dibasic 5q.) wes used at
the rate of 82,5 g/kg of ham. Half the uantlt%/ of cure
was applied immedlately after the Rlece_s were Cut. The
remaining cure was applied after the pieces were stored
in refrigerator at 2° to 4°C for 24 hr. The ham pieces
were then cured for 2 days in refrigerator. After curing,

he hams were then cut into 500y 4°C

the pieces were gesalted for one hour under tap water.
The water was allowed to drain off for 30 min. at room
temperature, The pieces were then weighed and smoked
for 7 hr after raising the temperatlre gradually to
55-60°C.  Saw dust was used for genera ing smoke,
The pieces were cooled, vaccum patked in polythene
gag and V\éelghed. The curing and smoking losses were
efermined. _

In post chill process the hams were chilled for 24 hr
g% 02°eto 4°C and cut into pieces and cured &- detailed

Ve,

Pieces from corresponding hparts of biceps femoris
muscle in pre-chill and post-chill hams were qbtained
before curing and after smoking_ for determining pH,
proximate constituents and bactdrial load

Chlorice, nitrite, free fatty acid (FFA) content and
organoleptic 8ual|t|es of corrésponding pieces of smoked
ham prepared by both the processes were determined
on the day the smoking was completed. The remammg
pieces of pre-and post-Chill processed hams were store
either at room temperature or in the refrigerator (2° to

°C). The pieces stored at_room temperature ga_round
15°C) were sampled every 2 days for determination, of
H, FFA, bacterial load and”organoleptic qualities.

hese parameters were determined In respect of pieces
stored In a refrigerator at 4 days intervals. For organo-
leptic and visual appraisal the smoked ham pieces were
cooked at 15 lb-pressure for 20 min,in an autoclave and
then rapidly cogled for 2 hr in refrigerator, . They were
cut Into equal size slices of 35 to 4.0'mm thicknéss and
Wwere served.,
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Table |. the composition, pH and bacterial load of pre—

AND POST-CHILLED UNCURED HAMS

Moisture Protein ~ Ether  Ash  pH bacterial
Process extract load
o) () (%) (%) (log)
Pre-chill 137 205 447 0% 637 518
Post-chill 735 206 450 100 593 5.4
Significance NS NS NS NS ™ NS

**Significant at P < 0.01
NS—Not significant.

The organoleptic scores were based on 7 point scale
while the visual appraisal scores were based on 4 point
scale. The method suggested by Kemp and Longloisb
was used for scoring. _

_Moisture, protein, ether extract, ash, chloride and
nitrite contents were estimated accordm% 10 the standard
procedures/. For determination of bacterial load, pour
Elate method suggfested bfy Cruickshank8 was followed.

or estimation OF free fatty acids (FFA) fats were
extracted with chloroform from 25 g of Wwell minced
muscle after treating with 50 ¢ of anhydrous sodium

sulphate?.

_ Ig)lsher’s ‘t’ test was Used to test the significance of the
difference between the two treatment means, The
regression of pH, FFA and bacterial load on duration
of storage was determined9. The scores for organoleptic
evaluation were analysed as for factorjal experimental
unit and the results of various. chemical determinations
were analysed b;f factorial design with one observation
per experimental unith,  Sighificance was tested at
P=0.05 unless mentioned otherwise.

Results and Discussion

No_ significant differences were observed in moisture
Rrotem, ether extract, ash and bacterial load of uncured
ams immedliately after slaughter (pre-chill) and after
24 hr of chilling”(post-chill)."The pH of the post-chill
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hams was 3|(]1_n|f|cantly fl<0'01) lower (Table 1) As
would be realized, low pH of thé post-chill hams would
be qlue to formation of lactic acid by anaerabic glycoly-
Sis In the muscles during storage.

When pre-and post-Chill hams were subsequently
cured, smoked and various quality attributes of smoked
hams were determined it was found that the pre-and
post-chill smoked hams did noi differ significantly in
Broxmate composition, nitrite, chlorige, FFA, pH,

acterial load, and curing and smoking losses. Smokin
of cured hams reduced the bacterial load (Table Land 2).
Organoleptic scores of the taste panel have been sum-
marized in Table 3, The processing of hams either by
pre-chill or post-chill method did not make any signifi-
cant difference to the various attributes under Study on
7er0 day. The scores_gnwen to the two Ilypes of hams Were
lower than the maximum scores in respect of flavour,
Juciness, saltiness and qverall satisfaction. The difference
Wwas particularly Iar%e In respect of tenderness, It would
have been desirable to compare these smoked hams with
some standard material.. Probably it is ahsence of such
standards for comparision that the scores are lower
than the maximum. ~ Generally .the panel members
rated them as excellent and indistinguishable.  Similar
observations were made in respect Of firmness, aroma

and %eneral aPpearan(_:e. _ o

. The type 0 processm%md not show agy significant
influence on pH, FFA, Dacterial load and any of the
organok;Ptm and vjsual appraisal scores under Study on
thé fourth day of storage at room and refrigerated
temperatures. “On the 4th day the bacterial load” of the
smoked hams stored at room temperature were 5|?n|f|-
cantly (P<0.01) hlghe_r than that ‘stored in the refrige-
rator.  Still the bacterial load of the hams kept at, room
temperature w”s lower than. 1x 107maximum considered
safe for human consumption1l The hams stored at
refnPerated temperature were adjudged to have signifi-
cantly (P<0.01) better flavour than the hams storéd at
room temperature.  The other attributes were not
affected by storage temg_erature {T

able 9).
There ‘was highly significant correfation between

Table 2. influence of pre and pOSt_CS'Mbklﬁgae;sgi\;lSKEDn l-ciAe'\?léam parameters immediately after
Process Moisture Protein ~ Ether ~ Ash  Nitrite  Chloride FFA  pH  Bact load® Curing ~ Smoking
extract loss loss
(%) (%) (%) (%> (ppm) %) (%) (%) (loglg) (%) (%)
Pre-chill 62.2 28.6 331 516 817 440 044 576 4.76 285 2372
Post-chill 62.2 283 314 575  8lU 402 049 590 480 266 2342

Values are the average of 3 observations. @ values expressed as log number per gram smoked ham. None of the values are signifi-

cantly different.
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ORGANOLEPTIC AND VISUAL APPRAISAL SCORES OF SMOKED HAMS STORED FOR VARIOUS DURATIONS

Parameters Process Room temp Duration of storage (days) at refrigerated temp
0 4 4 V) 20 28 36 44
Flavour1 Pre-chill 6.42 5.95 6.54 6.44 6.56 6.31 6.16 6.41
Post-chill 6.31 6.29 6.50 6.41 620 6.42 6.62 6.41
Juciness1 Pre-chill 6.04 587 600 6.18 6.04 592 5.75 582
Post-chill 600 6.08 595 600 5.68 5.88 5.79 6.29
Tenderness1 Pre-chill 588 6.03 6.37 6.2 5.96 6.15 5.66 5.76
Post-chill 6.04 588 6.16 5.74 588 6.07 583 5.76
Saltiness1 Pre-chill 6.26 612 6.29 6.52 6.40 6.08 5.95 6.29
Post-chill 6.11 6.33 6.50 6.15 6.24 6.08 6.08 6.41
Overall Satisfaction Pre-chill 6.11 591 6.29 6.2 6.16 6.08 5.66 5.82
Post-chill 6.11 620 621 5.89 6.24 6.07 575 6.35
Firmness2 Pre-chill 319 3.20 325 2.85 3.00 3.04 312 2.94
Post-chill 3.23 3.25 317 3.00 3.08 3.07 3.00 3.00
Colour2 Pre-chill 2.88 3.00 2.62 2.85 3.00 2.65 3.00 3.00
Post-chill 3 3.08 2.5 2.18 2.56 2.84 2.58 3.23
General appearance2 Pre-chill 3.07 325 329 3.04 332 3.08 312 32
Post-chill 3.19 3.29 337 3.04 2.96 3.15 3.04 341
Aroma2 Pre-chill LR 317 329 315 340 321 32 3.23
Post-chill 3.26 3.25 3.52 315 3.20 3.26 317 3.17
1 The maximum score was set at 7.
2. The maximum score was Set at 4.
Table 4. coefficient of correlation (r) and regression coefficients (b) between duration of storage in days (independent,
variable) and values of parameters for pre and post—chill hams (dependent variable)
pH FFA % Bacterial load
Pre-chill Post-chill Pre-chill Post-chill Pre-chill Post-chill
Coefficient of correlation (r) 0.369 0.345 0.790%* 0.787** 0.977** 0.971**
Regression coefficient (b) 0.003 0.003 0.039%* 0.043** 0.049** 0.049**
** Significant at P < 0,01
Table 5. means and standard error of selected paramﬁaeorMs ?E,\SABERK'&-FUréEmS in 4 days of storage at refrigerator and
Storage pH  FFA  Bact Flavour Juciness Tender- Saltiness Overall Colour Firm-  Aroma General
Yo |oad ness satisfac- ness appear
(log) tion ance
Refrig temp. 591 169 481 652 598 627 639 625 269 325 342 333
Room temp. 595 238 523 612 598 589 623 606 306 323 320 327
Significance NS NS ™ NS NS NS NS NS NS NS NS

1. Values are average of 6observations the other values are average of 48 scores.
** Significant at P<0.01.
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bacterral load obtained in pre-and post-chill treatments
nd duration of storage. ~ The regression analysis of
bacterral load and duration of storage gave the following
uatrons Y =4.474+0,049 X for pre-chill and Y =
4.528+0.049 X for post- chrII rocess Y stands for
bacterial load while X ind |ca es_duration of storae
Both the equations gave excellent fit (r=0.977 and 0.
for pre-chill and post -chill respectrvely) There was no
significant correlation between duration of
storage for both pre-chill and post chrII process. FFA
howeVer, increased with duration of storage in pre-
ha!kl)le(r =0.790) and post-chill (r=0.787) “processess

The hams stored at room temperature developed
fur&qus grovvthb the 4th day while those stored at 2 to
Were free from un%us upto 3p days. It was,
therefore concluded that smaked hams could e
stored up to 36 days, at refrigerated temperature,
(244°C) and upto 4 days at room femperature in winter
season at Jabalpur.
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A simple, sensitive and rapid colorimetric method is developed for quantification of dimethoate (0,0-dimethyl-S (N-
methylcarbonoylmethyl) phosphorodithioate) and its oxygen analogue employing pig liver acetone powder as enzyme

source and Fast Blue B as chromogenic salt.

Inhibition could be detected at nanogram concentration and amounts

ranging from 50 to 1000 ng dimethoate can be estimated, after converting it into its oxygen analogue.

Quantification of cholinesterase (ChE) inhibition
for determination of organophosphorus - pesticides
reported earlier by thin” layer chromatographyl,
otentrometry34 ﬂuorometry5 and gas liguid ¢chromato-
g n¥ were found to be” more “sensitive than non-
atic methodsrd.  As these methods are either
cumbersome or require sophisticated equrpments at-
temRts have been_made 1o simplify the procedures
rtner for determination of org no?hosph s Pestr
cides on ChE inhibitjon technique colourimetrically by
one of the authors for methyl parathion1d which“was
found to be rapid and sensifive at nanogram concen-
tration. In the present Investi r%atron IS reported asimple
and sensitive colorimetric method for the determination
of dimethoate (0, O-cimethyl-S (N-methyl carbonoyl-

phosphorodithioate) and its oxygen analogue
usrng ast blue B as chromogenic salt. Prﬂ liver acetone
powder was Used as enzyme’ source which can be used
Instantly.  The present colorimetric method which can
e carrjed out within 30 min including the preincubation
time of the reaction mixtyre was found to be sensitive
and, suitable and may find application in" forensic,
clinical and resicue analysis.

Materials and Methods
All chemicals were of analytrcal %rade Dimethoate
(% per cent) (-dimethy methylcarbanoyl-
methyl?_ drthrophosphateg was obtarned rom Rallis
India Ltd., Bomb aZ India. The o gen analogue of
dimethoate was obtaned by the oxidafion of dimethoate

methyp
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with bromine vapour on thin Jayer chromato%raphlc
plate and repeat .dlg/ extracted In” acetone as reporteg
earlier2. %, pﬁ IVer acetone powder was homogenised
in ice cold distilled water and was used immediately
as enzyme sourceld o
ChE"assay:  One millilitre of the reaction mixture
consisted 0f 200 pg of enzyme, 20 pm of parhital-HCl
buffer pH 7.4 and™1to 10 pg of either dimethoate or
100 to" 1000 ng of oxygen analogue of dimethoate in
acetong (0.01 to 0.1 ml). Controls contained acetone
and distilled water in ‘the place of pesticides. The
reaction mixtures were é)remc_ubated_ for 10min at 28°C
with the pesticide.  After this preincubation, 10 pm
of -naphthyl acetate (Sigma Chemical Co,, USA% in
0.0L ml"of acetone and 0.2 ml of 0.4 per cent Fast
B (Sigma Chemical Co., USA) in distilled water were
added, and the mixture was incubated for one more
min. The enzymatic reaction was stopped by the addi-
tion of 4.0 mglacial acetic acid and'the samples were
allowed to starid lor 10 min. at room temperature. The
magenta colour complex formed due to the diazo coupl-
|r|%g reaction_between L-naphthol and diazonium salt
(Fast Blue B) was measured gt 540 nm in a Spectro-
photometer and the correspondm? amount of l-naphthﬁl
acetate metaholized was referred from a standard graph.
The per cent ChE inhibition was calculated by normalis-
ing the control ChE aciivity to 100 per cent.”
Imethoate and its oxygén analogue in fortified padd
samples were estimated"following “Cleanup technique

Results and Discussion

The initial velocity of the enz¥me reaction was,
studied with respect t0 time, substrate and these factors

1. cholinesterase (%)a inn

AND ITS OXYGEN ANALOGE
Dimethoate oxygen ChE inhibition Dimethoate ChE inhibition

analogue concn % conen %
g(ng) Mea(ni D. (ng) Megn?S.D.
50 4.25+1.50 1 8.50i2.74
100 9.87+0.27 2 15.68i2.39
20 1191+0.70 3 21.80i2.74
300 16.69il.57 4 2691i1.05
400 23.2472.00 5 30771 117
500 28.18il.48 6 38.11i3.10
600 34.68il.37 I 414811 .83
700 403211 .55 8 4733i2.53
800 476111 .64 9 52.06i 1.39
900 53.92il.44 10 58.58i .97

1000 61.26il.77 — -

Values are mean of 4 observations _
a\ 100% enzyme activity =30p m 1-naphthyl acetate metabolised

Img enzymelhr.

ChE, Cholinesterase.

Table 2. estimation

|ue Ch

OF DIMETHOATE RESIDUES IN FORTIFIED
PADDY SAMPLES

Amount of paddy Amount of Dime-
thoate fortified

© (Pg)

50 5
50 7

50 10

Amount of Dime-
thoate recovered

Meaﬁwpig).D.

4.92i 0.06
6.85i0.1
9.8 i0.15

50 15

Values are mean of 4 observations
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were appropriately choosen for assaying the pig liver
E activity. Tne amount of acetone was kept to mini-
mum, volume of 0.1 ml_in a total volume of 1 ml of
reaction mixture. __Addition of acetone upto 0.1 ml is
without effect.  The percent cholingsterase inhibition
was determined at various concentrations of dimethoate
and its oxygen analogue (Table 1). A linear relatlonsh|E
was observed between pesticide Concentration and Ch
inhibition. A straight line obgg/lng Beer’s [aw, could be
obtained and this Was used a5 a calibration curve for
determination of dimethoate and its oxygen analogue
resiclues. ' The results showed that the oxygen analogue
of dimethoate IS a_more powerful inhibitor than" Its
parent compound, This is {0 suggest that better sensiti-
vity of the method could be achieVed by converting orga-
nophosphorus, residues into their respective OXygen
analogues. Pig liver acetone powder is preferred s it
can be used instantly and can be stored incefinitely.
|t is more advantagerious than enzyme sources from live
animalsL2 whose “procurement and isolation delays
estimation. o _ .

The Present colorimetric method is more sensitive
than other colorimetric methods/-9 based on_non-
enz¥m|c reaction whose sensitivity ranges from 50 p
to 1mg. in this method the residual concentrations d
nanogram level can be estimated.  This would obviate
the USage of sophisticated instruments like GLC, Spectro-
fluorgmetry, etc., Dimethoate residues in fortified paddy
samples were st|mar[ed g able Zg arg%the present colori-
metric method was found to be Suitable.
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RESEARCH NOTES

BENZPYRENE IN SMOKED POULTRY

Controlling the time of smoking and reducing the rate of
combustion by moistening the wood shavings, brought
down the benzpyrene content in the smoke cured poultry
below the permitted level of 0.002 ppm.

Meat and fish are still smoked using burning of hard
woods.  Smoke imparts desirable flavour and Colour to
the Products and at the same time it contributes sub-
stantially to Pre_servanonb acting as an effective ant-
oxidant; bacteriostatic and’ bactericidal agent, as well
as providing a protective film on the surface of the
smoked praducts. _ _

Different levels of carcinogens have been found in
smoked. foods, the amount™ being related to man
factors including method of smoke™ generation, tempé-
rature of combustion, oxygen from air supply, len%th of
smoking time, density and, temperature of smokel 34
benzpyrene is a useful indicator of the type of carcino-
genic compounds present in the smoked food23  The
Objective of the present work is to establish conditions
which will minimize the content of benzpyrene in smoke
cured chicken meat.

The dressed poultry was salt cured and smoked as
described earlierd. The smoking unit was provided with
a smoke generating pit and ventilators to requlate flow
of smoke, filters to'éliminate tar and the dust particles
in the smoke, suction pump_ to suck the smoke from the
generating point and pass it on to the smoke chamber
Where thé dressed Eoultry_are hung, fans to facilitate
the circulation of Smoke™ in the smoke chamber and
heating unit to bring the temperature of the smoke
chamber to the desiréd level of 75-80°C5.

Meat of smoked chicken (11509 of both white and dark
meat) was mixed thoroughly with double the quantity
of anhydrous sodium sulpnate. The hydrocarbons from
the meat were extracted with benzene and methanol
followed by separation of aromatic hydrocarbons from
aliphatic ohes by solvent partition between hexane and
nitromethane and is completed by the partition between
hexane and dimethy] su Rhomde. All the solvents were
of reagent grade arid each solvent was purified b_¥ treat-
ing with activated charcoal followed by distillation.
Bénzpyrene 15 then separated from other aromatic
hydrocarbons bg column chromatography, on a silica
gel column by Eluting with cycloheXane. * Benzpyrene
content was estimated by medsuring the fluorescence in

1%

Table 1. benzpyrene content of smoked poultry

Conditions of Benzpyrene
smoking (ppm)

7-8 hr free supply of air and dry wood

shavings 0.032 - 0.063
3-4 hr free supply of air & dry wood

shavings oy y 0002- 0021
3-4 hr restricted supply of air &

moistened woo?ipsﬁavings 0.000- 0.002

Results of three trials under each condition

Y a fluorometer (us_ingi yellow filter) at excitation A=381

and plotting against @ standard curveb,

It was ofiserved in the study that when, the products
were smoked at 75-80°C for a longer period extending
upto 7-8 hr with free supply of air into the generator
(which causes increased cornbustion), benzpyrene con-
centration ranged from 0,032 t0,0.063 ppm. (Table ). In
the subsequent batches of exRerlments the time of smok-
ing was reduced from 7-8_hr to 3-4 hr at the same
temperature of 75-80°C.  The rate of combustion wass
lowed by moistening the wood shavings and reduc_mgi
the supply of air. Benz_%yrene contént In the find
Product was reduced considerably below the permitted
evel of 0.002 ppm Qe 0.002 my/kg of the smoked
roduct without affecting the flavourand lustre quali-
les. of the product by the smoke and subsequent
drying without smoke. N

Authors are grateful to PL-480 authorities for the
?ra_n_t and to thé Director of the Institute for providing
acilities to carry out this study.
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STUDIES ON LAMB CARCASS TRAITS

STUDIES ON LAMB CARCASS TRAITS

Ninety four male lambs (79 ‘Muzaffarnagri’ and 15
‘Corriedale’ halforeds) were slaughtered and various
carcass traits studied. Carcass traits did not differ
significantly between the pure and crossbred lambs.  The
values for slaughter weight, dressing per cent and eye
muscle area were found to be 26.2 kg, 56.3 and 10.8 cm2
respectively. Leg was found to be heaviest among all
the cuts followed by shoulder, loin, ribchop, breast, neck
and flank. The phenotypic correlations among various
carcass traits were positive and ranged from 0.13 to 0.94.
Slaughter weight had high and positive correlation with
all the carcass traits.

Evaluation and development of accurate measures
of carcass appraisal are necessary to design breeding
plans for improvement of mutton type sheep. No infor-

mation_is avajlahle on meat proauction potential of

‘Muzaffarnagri’, breed of sheep which 1S a major
mutton type” sheep of Northern India.  The present
Investigation was, therefore, undertaken to study and
evaluate the various carcass traits in ‘Muzaffarnagri
sheep and its crossbreds with ‘Corriedale’

Data on various carcass traits were collected from the
9 male lambs of ‘Muzaffarnagri’ breed and it
Corriedale’ halforeds which were "horn and reared
under intensive feeding conditjons till they attained 30
=<g tbtoc%y weight or 9 months of age for slatighter at this
sttute.

. The records of individual lambs were adjusted for
significant nongenetic factors and adjusted means,
standard errorS and Coefficients of variation were
computed. - The phenotypic correlations were estimated
after Searlel among various carcass traits from the

2
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pooled data of both the genetic groups, adjusted for
significant non genetic facfors, _
_The adjusted means, their standard errors and coeffi-
clents of variation of various carcass traits in ‘Muzaf-
farnagri’ and its crossbred lambs alongwith _P_oole_d
values are presented in Table 1 The Variability in
carcass fraits hetween both the ?eneuc groups “was
non significant, hence the pooled values weré computed.
From the Table 1, it was observed that the pooled Values
of slaughter wejght, dressm% per cent and eye muscle
?ergae(r:\g\\;gl been found to be 26.2 kg, 56.3 and"108 Cm2

I£I)|ghe_r (}j/ressmg per cent was found in_this breed in
comparison to other Indian sheep breeds. This #robabily,
reflects better mutton gz)otentlal of ‘Muzaffarnagri
breed of sheep. Acharya? while reviewing the _dressmg
er cent in Indian sheep breeds reported that it varie
rom 483 in ‘Nali" to 50.3 in_‘Sonadi’ sheep when
slaughtered at 6 months of age. Tiwari et a/.3 reported
dressm? per cent as 395 and 40.5 in ‘Malpura’ lambs
when sfatghtered at 6 and 9 months of age respectively.
Mirajkar4has, however, obtained a highér dressing Per
cent of 5.1 in fattened lambs slaughtered at 18 months

of age.

Tf?e mean pooled value of eye muscle area was found
to be 10.8.cm2 which was comparable to what has been
reported in Bannurb and crossbred lambs.6  Lower
values of eye muscle area, have, however, been reported
in non-Bannuraand Coimbatore lambs.7 The variability
In the mean eye muscle area in various studies indicates
the degree of growth and development of skeletal fissue
in the"lambs &t slaughter and to a great extent it has
been attributed to differences in breeds. 1t can be con-
clutdecti_ }hat ‘Muzaffarnagri’ sheep has great mutton
potential.

Table 1. adjusted means, standard errors and coefficients of variation (C.V.) of lamb carcass traits

Purebred (n=79)

Carcass traits Means”S.E. CV.
Slaughter wt. (kg.) 25.6i0.64 224
Dressing (%) 56.4i0.24 38
Eye muscle area (Cm ) 10.7-4-0.32 26.7
Shoulder (%) 19.5£0.17 15
Neck (%) 71.9£0.16 17
Breast (%) 12.6£0.14 9.9
Ribchop (%) 13.3%0.18 119
Leg (%) 26.2i0.24 81
Loin (%) 15.0i0.19 1.2
Flank (%) 3.3+0.08 216

Crossbreds (n=15) Pooled (n=94)

MeansiS .E . CV. MeansiS.E. C.V.
28.9-{-1.34 179 26.2i0.59 218
55.5£0.51 36 56.3i0.22 38
11.610.49 16.3 10.8i0.28 25.2
19.4i0.41 82 19.5i-0.15 7.6
7.8i0.44 218 7.9i0.15 183
11.7i0.24 79 12.4i0.13 100
14.4i0.40 109 13.9i0.17 1.8
26.0i0.41 60 26.3i0.21 80
15.3i0.53 134 15.1i0.18 115
3.9i0.20 197 3.4i0.08 20

n=number of observation
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Table 2. phenotypic correlations with their standard errors among certian lamb carcass traits
Carcass traits Empty live wt. Dressed carcass wt. Eye muscle area Kidney fat Omental fat

Mean + SE.  Mean £ SE gan + SE Mean + SE. Mean £ SE.

Slaugher wt. 0.9240.04 0.94+0.38 0.6210.08 0.71£0.08 063+0.08

Empty live wt. 0.13+0.06 0.62+0.08 081+0.06 0.83+0.06

Dressed carcass wt. 06110.08 0.75+0.07 0.76+0.07

Eye muscle area 0.23£0.10 022t 010

Kidney fat 0.13£0.06

It was ohserved th.t the leg was the ma%or component
of the chilled carcass weight(26.3 El)er cent) followed by
shoulder (19.5 per cent)2 loin (15.1 per centg, ribcho
(3.9 per cent), breast (124 per cent), neck ([7 per. cent)
and flank (34 per cent). Almost simifar trend in thé
cuts was observed in some of the Indiian sheep breeds7-9.

The phenotypic correlations amonq various carcass
traits are presented in Table 2, Resuilts reveal that all
the carcass traifs had positive correlations amon%
themselves, ran?n%_from low (0.13) for ki _ne¥ fa

0 high_(0.94) for slalighter weight and

and omental fat I
dressed carcass weight. T| eslau%hter Weight ha 3|gn|f|-
cantl¥ high correlation with all the carcags traits, Stan-
ley e1 a/10 indlicated that live weight due to jts high
association with carcass traits was a 8ood_ predictor of
carcass fraits. A significantly h|?h and posifive relation-
ship of hot carcass Weight and sfaughter weight with eye
muscfe area was alsg reﬁo_rted_.Y,ll QOur_résults are 1n
close agreement with their findings.  The slaughter
weight thus appeared to be effective for selecting meaty
carcasses as was indicative from its high association
with carcass traits.

B. U. Khan

Indian Veterinary Research
P. N. Bhat

Institute, Izatnagar, India
Received 11 May 1979
Revised 19 December 1979
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A NEW BEVERAGE FROM DRIED BER
(Zizyphus mauritiana Lam)

A ready-to-serve beverage containing 33.3% juice was
prepared from dried ber (Zizyphus mauritiana) fruit after
cooking and extracting the juice in a basket press. The
juice had a pH of 3.75 and 19.6 °Brix with 0.56 % acidity.
The ber juice after processing at 80°C for 10 min stored
well for 9 months at room temperature (20-38°C). The
beverage was organoleptically acceptable.

. The ber (zizyphys mauritiana) fruit is grown widely
In the northern’ regions over an estimated area of about
24,457 acres.1 No' product has been prepared commer-
cially though methods have peen reported on the pre-
aration of products like candy, canned and dried ber?-3
tudies carried %ut to prepare a beverage from dried
ber are reported here, _ _

One kilogram of washed dried ber of variety ‘Katha’
were cooked with 6 1 of water for 60-80 min and the
cooked mass was extracted through a basket press.
This procedure was adopted from Hoffmand' who
found that cookmg the drjed prune with water, he!)ped
maximum extraction of soluble solids and fruit colour.
The extract é/vas allowed to settle and the clear juice
Wwes separated.

The averafge _¥|eld of juice was 200 ml per 100 g of
dehydrated fruit.  The juice had a pH of 3.75; total
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Table 1. composition and organoleptic evaluation of beverages prepared from dried ber juice

Ber juice Sugar Water  Citric acid ~ °Brix
(ml) ©) () acid (@ (20Q
10 2 160 0.65 208
10 2 160 124 200
100 2 170 0.34 156
100 2 170 0.94 16.0

Acidity Brix & Organoleptic quality
(%) acidity _
ratioc-  Over all score Rating
0.51 40.8 75 Like moderately
058 345 7.0 »
0.38 411 60 Like slightly
0.45 35.6 55 Neither like nor

dislike.

The juice content in the beverage was 33.3%.

soluble solids (TSS), 19.6° Brix and 0.56 per cent acidiity
as anhydrous citric-acid. The juice possessed slight acrid
taste, @ typical dried ber flavour and reddisfi brown
colour and as such it was not found acceptable.
Therefore, a ready-to-serve beverage of different
formulations  was Torepared (Table 1). Organoleptic
evaluation using Hedonich scale showed thaf'a ready-
to-serve beverage havmg 33.3 per cent f_wce and 20.8°
Brix and an acidiity of 0.51 per Cent was liked moderately
by_the panel of tén judges, _ .

. To study the storage ehaviour of the dried ber juice,
it was heated to 80°C, filled into clean sterile bottles
sealed and processed m boiling water (100°C) for 10
min and cooled. During storage at room temperature
20-38°C) for 9 months thiere was slight decrease in TSS,,
the acidity and the pH remained constant.  However
the colour of the juice was garker, the bevera?e prepared
out of it was found organole t|callg(_ acceptable.

Author is grateful 0 Dr. R.N. Singh, earlier Head of
the Division of Horticulture and Fruit Technology and
Prof. Ranjit Slngh, resent Head of the Division, for
their keen'inferest and encouragement during the course
of investigation.

Division of Horticulture and

Fruit Technology, _
Indian Agricultural Research Institute,
New Delhi-110 012, India.

Received 11 June 1979
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STUDIES ON SOME ASPECTS OF
INSTANTIZATION OF RICE

Instant rice has been preparared by (/) roasting followed
by precooking and dehydration, (u) stepwise gelatinization
(in) pretreatment with chemicals followed by step wise
gelatinization, and  (iv) high temperature pneumatic
dehydration. Instant rice produced by stepwise gelatini-
zation with or without roasting cooks in 5-6 min, whereas
those subjected to high temperature pneumatic dehy-
dration reconstitutes within 4-5 min in boiling water.
Pretreatement with chemical did not show any beneficial
effect in reducing the reconstitution time.

Precooked dehydrated rice having short reconsti-
fution_ time and satisfactory storage Tife is a desirable
tem in Service rations eSpecially at high altitudes,
Attempts have been made to prepare processed rice with
low reconstitution timeL-5. The progessed rice developed
earlier had a reconstjtution time of 8-10 min. It had a
satisfactory storage life and was liked by the Service
personnel.”. But Turther need was felt to reduce the
reconstitution time of rice in conformity with other
items developed for pack rations like mutton mince and
pulses which) took only 4-5 min for reconstitution. The
various methods adopted to reduce the reconstitution
time, of rice is reported in this note.

Rice used was ‘Bangara_Sanna’ variety procured
from the Mysore markét. The pretreatment adopted
for rice prigr to cooking and dehydration was essen-
tially to bring_abouyt porosity in rice grains prior to
processingd. “The rice was a[%lusted to "14-15 per cent
moisture and taken in an aumiinium shallow basin and
roasted uniformly to attain a temRerature of about
90°C in 25 to 3min. The rice was then soaked in cold
water (L:1 by weight) for 8-10 min; cooked in autoclave
at 5p3|% for’> mirt and dried in cabinet dryer at 60-7/0°C
to abou ?Aper cent maisture, _ _

In stepwise gelatinization, the rice was soaked in
cold water (L:1 by weight) for 2hr after adding 0.3 per
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cent egceFlyl mono stearate-GMS (onwt. of rice) to soak
water.” . Rice was then subjected to pressure "cooking
for 5 minat 10psig. The cooked ?ralns were brought t0
room temperature; spread uniformly over a tray and
again water was added, (1:0.6 wt. of rice), mixed uni-
formly and allowed to_get absorbed. It was further
pressuire cooked for Smirat 10psig. The cycle of addmg
Wwater and pressure cooking was Tepeated for the thir
time under similar. conditions except that water added

In the third oFeratmn_ was In the ratio of 1:05 by wt of

rice. The gelatinization is_thus completed in stepwise
manner In three stages. Finally the rice grains were
%oread over trays and dried in"a cross-flow dryer at
0-75°C to abouit 5 per cent moisture, o
The chemicals used for pretreatment are disodium
phosphate, sodium _ tripolyphosphate, lactose, and
sodium chloride.  Various combinations (in per cent)
are: 0.75 GMS; 0.3 GMS+0.3 disodium phosPhate;
0.3 GMS+0.5 lactose; 0.3 GMS+0.5 sodium chlorice;
03 GMS+05 lactose+0.3 disodium phosphate: 0.3
GMS+0.5 sodium tnPoI phosphate; 0.3 GMS+0.5
sodium tripolyphosphate+0.3 sodium chlorice. These
were added to"the cold soaking water and all operations
including step wise gelatnization were done as mentioned

Ove,
In the high temperature {Jneumatm dehydration, rice
was soaked'In cold water (1:15 by wt) for 30 min, with
0.75 per cent glyceryl mono stearafé (on wt. of rice
being’ added to Soak’ water followed by steam cookin
for T5 min and high temperature pneuniatic dehydration
at 160-170°C for -5 min jn a specially demgned (Pneu-
matic dryer. Residual moisture was rémoved by rym%
to about™s per cent moisture in a fluidized bed dryér &
10°C for 30 min, _ _

Moisture, fat, total proteins, crude fibre and ash were
determined by AOAC methodss. Reducing and total
sugars were determined by AACC methodo. Cooking
characteristics were determined as per the method ré-
ported earlier?. In vitro d|gest|b|l|tY of rige grains was
measured by the amount™ of maltose liberated and
amount of mtrogen rendered soluble by digesting the
samples with pancreating  The available mialtose” was
estimated by colorimetric method using 35 dinitro
salicylic acid and meastring absorbance at 540 nm, in
Klett colorimeter9, Nitrogen was estimated by Kjel-
dhrl’s method. Al values are expressed on 10 Bér cent
moisture basis.

Quick cooking rices are normally precooked samples
of rice which have heen dehydrated Under such condition
to qet porous texture in the finished product.  This
restllts in changes in physical dimension of rice kernels.
Due to stepwise gelatinization a,n? h|gh temperature
Pneumanc_dehydr_tlon, substantial changes, occur to

he dimensions of rice kernel. These are given in Table L

Table 1. physical characteristics of instant rices

_ Wt. of Bulk

Rice samples 100kernels Length Breadth L/B  densit
(@  (mm) (mm) ratio (g/ml{

Instant rice based

on stepwise gelatini-

zation 790 117 676 053

Instant rice based on

high temperature

pneumatic dehydration 1.39 817 295 277 040

Raw rice 148 52 210 250 08

The length and breadth. of rice kernels increase as a
reslt of instantization. in the case of rice based on
stepwise gelatiniz_tion the kernel gets elongated sub-
stantially and also" there is simultarieously sfirinkage in
breadth and hence the ratio of length to breadth inCrea-
ses t0 a great extent. In high temperature Rn_eumatu:
treatment, the kernel length and breadth both increase
and hence there will not be much variation in the
values of length to breadth ratio in the final product.
The bulk density decreases as a_result, of instantization
due to puffing of the grains, The rice_kernel weight
decreases shq tly as a"result of instantization due™to
the Joss of soluble matter durmg Processing.

The instant. rices were organoleptically acceptable
beya anel of gudges selected from this laboratory, The
téxture and flavor of cooked grains are almost Similar
to cooked normal rice grains,

Instant rice developed based on preheat treatment
followed by precooking and dehydration could be
reconstituted in 5-6 min‘in boiling Waer. Tnis method
has a problem of breakage of grains durmg_ initial
roasting. . Broken (t;ra_ms reduce "the acceptability. of
cooked rice. Instant rice based on stepwise gelatiniza-
tion also cooks in 56 min, but the breakage™ of grains
during pr_ocessmg 15 less as compared to former méthod.
Instant rice progluced by high' temperature pneumatic
dehydration could be reconstituted in 4-5 min'in hoiling
water or in 20 min In hot water when kept covered with-
out any further application of heat or in 30 min by
soaking in water at ambient temperature,

Pretieatment with chemicals did not bring about
any marked jmprovements either in COOkI_ﬂR time or In
swelling number. ,OnIY sodium chlorige either alone or
In combination with other reagents enhanced the cook-
Ing time.  The addition of ?Iucose or fructose Imparts
|utre to some extent on The surface of the %ral_ns.
G,Igc_e | mono Stearate pretreatment prevents excessive
stickiness and agglomeration of (T;ral_s upon cookm?.

The chemical™compasition of rice changes only
marginally as a result of instantization.
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The in vitro digestibility. of rice increases by instanti- - References

zution.  When treated \iith pancreatin at pH 6.8, at
50°C for 3) min it has been observed that nirogen
rendered soluble is 0.62 per cent in the case of instant
rice based on stepwise gelatinizaticn and 0.63 per cent
In case of instant rice based on high temperature pneu-
matic dehydration as against 031 “per cent in raw rice.
Similarly, ‘n the case of carbohydrate digestion it has
been found that instant rice produced” by stepwise
gelatinization liberates 32.00 mg of maltose and instant
rice subjected to hgzh temperature pneumatic dehydra-
tion liberates 42.12 mg maltose per 100 mg rce as
against 17,28 mg maltose liberated by raw rice.

The authors ‘wish to express their grateful thanks
to Dr, P. K. Vijayaraghavan, Director, ofthe Laboratory
for his keen intérest’in this investigation.

Defence Food Research Laboratory, T. K. Chakrabarthy
Mysore, India K. R. Dwarakanath
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BOOK REVIEWS

The Markets for Mint Oils and Menthol: by P.
Greenhalgh,  Tropical Products Institute, Loridon;
op. Xr+170; 1979, Price; £ 380.

This report is one of g series in the publication of the
Tropical Products Institute and de_mgned mainly 10
help the developing countries to _derivé greater benefit
from their plant resources. This longish. report_ (171
pages spread over 10 chapters) discusSes in detail the
varied aspects of the three major mint oils—Mentha
piperita, Mentha arvensis, Mentha spicata and Menthol
derived from Mentha arvensis.

The first_ chapter outlines the botanical and other
characteristics as well as the gradlng and uses of these
oils and menthol in consumer products. Chapter 2 1s on
groductlon and supply of mint oils/menthol. In cha|oters

-G the trends of Imports and exports are_ analysed
using International trade stafistics. .Chapter 7 discuisses
the ajor markets and their requirements. ~ Prices_of
mint oils and menthol are outlined in Chapter 8 The
trading structure is analysed in Chapter 9'along with a
discussion of tariff levels. The final chapter looks at the
future requirements for. these products and some of the
marketing difficulties likely to face new producer.

Mint is probablr the world’s third most_important
flavour after vanilla and citrus flavours. These three
mint oils and menthol practically dominate this area,
Involving over $ 100 million in transaction each year.
With the production of synthetic menthol increaSing,
the opportunity for increased production, M. arvensis
ol (and Menthol) is becoming limited specially In
view of the fact that the demand for these flavour oils
and menthol (Synthetic and natural) are fully met by
current production.

The author conclugles “Any new producer. capable of
groducmg M. pwerlta spearmint ails which can be
ubstituted for a¥ U.S. ‘produced oils, will certainl
find a_r_eadg market at an gftractive price.” Commercid
uantities, of M, piperita oil are being produced_in UP.
aral region of India in the last few years. There is
definitely"great scope for increasing production of this

oil not dnly for use in India but alsofor possible exports.

This report, well written and fuIFy_ documented,
should find & place on the shelf in all libraries, more
S0 In such institutions which are engaqed_ In pro agatm%
the cultivation of mint oils ana/or their utilisation |
flavours.

B. C. Subba Rao
Hin Lever Ltd., Bombay.

dustan
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The Markets for Selected Herbaceous Essential Qlls:
By S R J Robbins and_P. Greenhalgh: Tropical
roducts_Institute, 56/62 Gray's Inn Road. London,
April 1979, 60 pp. Price: £ 10

This report presents an analysis and discussion of
recent and present trends in and future prospects_for
herbaceous essential oils. With one or two exceptions
herbaceous _ essential oils are no where produced in
large quantities. TheY are invariably used in very small
amounts in industrially prepared food products (Canned
soups and meats? and' in’ various types of perfume/
flavours. Some of these herhs themselves are being used
for culinary purposes.

The herbaceous oils covered in this report include
Rosemary, Dill (seed and weed Mar{oram, Origanum,
Thyme_and related_ products, Dalmation and Spanish
Sage, Celeryseed Oil, Fennel Seed oil (bitter & Sweet),
Basil (sweet and Reunion type), Parsley (both from her
and seed), Bay (Laurel leaf oil, tarragon, chervil, savor
and garlic ail.” ~ Each of these oils is discussed in detai
with"regard to their production from herbal matter
(Steam distillation/solvent extractlorg, the quality/flavour
characteristics of the oils obtained from these, along
with the producing countries, . produgtion  statistics,
consumingcountrieS and potential markets.

Though this report is well written and documented,
t_he_uUIﬁ)pof this In tropical countries like India i very
limited. However, it should_find a place in all the libra-
ries of A%ncultural_ Universities so that the universities
can advise prospective ?rovvers of these herbs regarding
the scope/limitations efc.

B. C. Subba Rao

Hindustan Lever Ltd. Bombay.

Cha,né;ing _Dietaky Patterns and Habjts: by L P,
Vidyarthi, R, K. Prasadand V. S, UpadhyaB/, Concept
Publishing Cq., H, 13 Balenagar, New Delhi, 1979,
190 pp. Rs. 60~ ($ 12)

Very seldom does man eat all the potentially edible
materials available to him.  Often, his dietary pattern
I influenced and/or determined by several €cological
factors. The cultural pattern learnéd from parents’ and
associates Dy subconscious qbservation over a Iong
period of tirme classifies food items as appropriate an
Inappropriate foods, The relation between ecology and
foods has been a subject of fascination for many"Socio-
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Io%|sts and anthropologists. In this book, experienced
an hropologmt_s from Bihar have presented the resulfs
of a study on indigenous dietary habits of the people in
the State.” The main theme of the study is to,icentify and
revive some old practices and recipes consicered to be
of Importance.

. The_study was carried oyt in four different regions-

including atribal area of Bihar selected on the hasis of

Igngwstm and cultural characteristics. The hook has
fivé chapters and describes |nd|gﬁno,us dietary habits
and recipes, dietary patterns and habits of the' people,
changing dletarg atterns and the intake standard (deal-
Ing With'the quantitative aspects of the diet).

The important role Ia%e_d_ by economic, rehgmus
and social factors in determining’the dietary patte
the people of Bihar has been brought out. The authors
have also presented high frequency and low frequency
foods based on the préferences expressed by the cont-
munity in the different reqmns. It'ls interesting to note
that a’considerable percentage of the community, accept-
ed packed and ready-mage foods. Detailed recom-
mendations have been’ made to revive some old recipes.
However, hﬁ}h cost of the |ngred|ents of these recipes
was one of the

consumption by the communities. ~ Revival ‘of these
these ruPes calls for_ concerted efforts and how far
these are Teasible remains to be seen,

The chapter on intake standard, mainly dealing with
the quantitative aspects of the diets in the"area, aPpears
to rest on a rather weak base. Data have not been
treated in depth as they should have been. It is not
clear how the reguirements for various nutrients in each
region were worked out. It is also not indicated in the

n of

main reasons for the low frequency of

table whether the intakes are per caput or per consum-
ption unit, The authors would have done Well to verify
some of the statements made, such as “unboiled rice
contains more moisture than the parboiled rice and the
latter has more carbohydrate”.

The hook includes. a detailed glossar;{] listing the
various foods in the different regions of Bihar, A'little
more attention to proof reading particularly with regard
to botanical names would have eliminated Several errors
that have unfortunately crept in.

In general, the report makes mterestmq_ reading,
though. at times some very common observations have
been"discussed at_ length. * The high price of the book
may restrict its wice Use.

K.
National Institute of Nutrition, Hyderabad.

Food Preparation hand Book: by Maryanna S, Cassadly,
Home Science Association of Indid, Avinashalingam
College, Coimbatore, 1973, Price: Rs. 500

This is a hanay reference book dealing with food
Preparanons, at industrial and cotta?e level, nstitutional
evel, and at home. There are 15 sections dealing
with eﬁgs, fats and oils, leavening agents, meats,
etc. The section on food Information whiich is. suffici-

ently exhaustive deals with bakin? time, thickening and

Jellying agents, recipe formulation, substitution of

Ingredients, and such others.

Sarojini K. Dastur
C.FTR.L, Mysore.
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ASSOCIATION NEWS

Madras Chapter

The International Year of the Child, 1979, was cele-
brated by orgamsmg a tvvo-daly Symposium_on “Food
needs of infants and preschool children”. This endea-
vour was_ generously supported by Govt, of India,
Govt, of Tamilnadu and UNICEF.

The Sr)]/mci)osmm was inaugurated b¥ His Excellency
Sri Prabhucas Patwari, Governor of Tamilnadu. =~ M.
T. Gian Davis, Director, UNICEF, South Central Asia
R(Ie\?mn delivered the Special Address on the role of
UNICEF in promoting nutrition and_related activities
of the children in the Tountry, Mr. P. Murari, | A.S.
Secretarz, Health & Family Welfare, Govt, of Tamilnacu
art_lcl_? ted In the S¥{mp05|um and_declared open_the
xhibition. Sri S Rajagopalan, President, AFST(I
Madras Chapter welcomed the gathering and Sn M.
Srikrishna, Secretary proposed the vote Of thanks.

The S¥m'ooslum Was organised in 3 major sessions
with the Tollowing themes,

— Dietary needs of infants and preschool children

— Processing of foods suitable for infants and
preschool” children

— Marketing, distribution and promaotion of foods
suitable for infants and preschool children,

_ There were two lead papers for the first session. The
first_paper on “Dietary needs of infants upto one
ear” was presented by Dr. K. A Krishnamurthy,
irector, Institute of Child Health, Madras. The papér
considered the nutritional needs of pregnant and lacta-
ting mothers and infants upto one year.
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The second O,oaper was on “Nutrition and dietary
needs of child after one year’ i)resented by Dr.
Ra{ammal P.Devadoss, Principal, Home Science
College, Coimbatore, - The paper emphasised the need
foE Iproper nutrition  education” In  elementary
schools.

The Four lead papers presented in the second session
Were

— “Milk &milk based foods” by Mr. M. R. Chandra
sekhara, Bombay

— “Weaning Foods” by Dr. H. S. R. Desikachar,
Mysore

— “Food Mixes” by Dr. M. S. Narasinga Rao,
Mysore

— “Bakery foods™ by Dr. Jayaram, Bombay

The consensus was that thereis a need to develop a low
cost weaning food and at the same time preserve the
tradiitional practice of breast feeding.

Dr. A. Srinivasan and Dr. Gopalan acted as Rap-
porteurs for this session.

The three lead papers presented in the third

SESSIon Were:
— “Marketing_ & Distribution” by Mr. G. S

Fernando, ‘Bombay
— “Education” by Dr. Tara Gopaldas, Baroda
— “Extension” by Dr. H. W, Butt, Hyderabad.

The Symposium ended with the valedictory address
by the Chief Secretary, Govt, of Tamilnadu.



ANNOUNCEMENT

Dear Member,

The new Bye-laws of AFST(I) come into effect from Ist
January 1980. As per the Bye-laws, the membership fee
should be paid on or before 31st March of each calendar
year. All the members are requested to pay their member-
ship fee as early as possible so that they may not miss any
issue of our Journal.

The revised membership fee is as follows:

Mode of Fee Admission
membership Fee
Life Member Rs. 300-00 Rs. 2-00
Corporate Member Rs. 300-00 Rs. 5-00
Members (Ordinary) Rs. 20-00 Rs. 2-00
Affiliate Member Rs. 30-00 Rs. 2-00
Student Member Rs. 10-00 Re. 1-00

There is no change in the existing subscription rates.

I Itdis also requested that the arrears, if any, may also he
cleared.
HON. EXC. SECRETARY.
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with Roche Vitamins

Vitamin Premixes containing
Vitamin A ar.d other vitamins
like Bi, B2, D, E can be made to
suit your specific requirements.
For further details regarding
levels to be added, methods of
Incorporation etc., please contact
the Sole Distributors:

Voltas Limited. Manufactured hy?
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1 ROCHE PRODUCTS U.
rg% 28, Tardeo Road,
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INSTRUCTIONS TO CONTRIBUTORS

Tjd be typewritten in double slpace on one side of the I[])aper only, They
should, be submitted in trlg Icate. The manuscripts should be complete and in final form, Since no
alterations or additions are allowed at the proof stage. The paper submitted should not have been
published or communicated anywhere,

. Short communicatjons in the nature of Research Notes should clearly indicate the scope of the

Investigation and the salient features of the results.

. Names of chemical compounds and not their formulae should be used in the text. Superscript and

subscripts should be legibly and carefully placed. Foot notes should be avoided as far as possible.

. Abstract;  The abstract should indicate the scope of the work and the principal findings of the

paper. It should not normally exceed 200 words. It should be in such'a form that abiStracting
periodicals can readily use it

. Tables: Graphs as well as tables, both representing the same set of data, Should be avoided.

Tables and figures should be numbered consecutively in Arabic numerals and should have brief
titles. Nil results should be indicated and distinguished clearly from absence of data.

. llustrations:  Line drawings should be made with indian ink On white.drawing paper P_referably

art paper, The IettermRNs_houId be.in pencil. For satisfactory reproduction, graphs and ling draw-
ings should be at least twice the printed size. Photographs must be on glossy paper and contrasty;
two copies Should be sent.

. Abbreviations of the titles of all scientific periodicals should strictly. conform to those cited in the

World List of Scientific Periodicals, Butterworths Scientific Publication, London, 1962.

. References: - Names of all the authors should be cited completely in each reference. Abbreviations

such as et al., Should be avoided.

In the text, the references should be included at the end of the article in serial order,
Citation of references in the list should be in the following manner:

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

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Vol. 11, 966.

(C) References to article jn a book:  Joshi, SV, in the Chemistrg of Synthetic Dyes, by Venkata-
raman, K., Academic Press, inc.. New York, 1952, Vol. 11, 966,

(d) Proceedings, Conferences and Symposia:  AS In (C)

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

(f) Unpublished Work: Rao, G., unpublished, Central Food Technological Research Institu'e,
Mysore, India.
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