. BH
e W@ ISSN-0022-1155

JOURNAL i s

FOOD SCIENCE
AND

TECHNOLOGY

ASSOCIATION OF FOOD SCIENTISTS & TECHNOLOGISTS, INDIA

VOL. 20. NO. 2 MARCH/APRIL 1983



B

ASSOCIATION OF FOOD SCIENTISTS
AND TECHNOLOGISTS

(INDIA)

S3 The Association is a professional and educational organization
of Food Scientists and Technologists

AFFILIATED TO THE INSTITUTE OF FOOD TECHNOLOGISTS, USA

b Objects:
To stimulate research on various aspects of Food Science and
Technology.
To provide a forum for the exchange, discussion and dissemination of
current developments in the field of Food Science and Technology.
3. To promote the profession of Food Science and Technology.

The ultimate object is to serve humanity through better food.

Major Activities:

1. Publication of Journal of Food Science and Technology (bi-monthly)
and Indian Food Industry (IFI) (quarterly).

2. Arranging lectures and seminars for the benefit of members.

3. Holding symposia on different aspects of Food Science and Technology.

Membership:

Membership is open to graduates and diploma holders in Food Science and
Technology, and to those engaged in the profession. Each member will receive a
copy of the Journal of Food Science and Technology, published by the Association.
The Chapters of the Association are situated at Bangalore, Bomhbay, Calcutta,
Delhi, Hyderabad, Karnal, Ludhiana, Madras, Nagpur, Parbhani, Poona,
Palayamkottai and Trivandrum.

Membership Fee Admission Fee Annual Subscription
Life Member Rs 300 Rs 2 for each Journal
Life Member (Resident abroad) ¢ 150 S 1 Inland Rs 100
Corporate Member Rs 300 Rs 5 Foreign :
Member Rs 20 Rs 2 Surface Mail $§ 30
Member (Resident abroad) $ 10 $ 1 Air Mail $ 50
Affiliate Member Rs 30 Rs 2 For IFI
Student Member Rs 10 Re 1 Association members
Indian Rs. 20
Foreign $ 6

For membership and other particulars kindly address

~The Honorary Executive Secretary _
Association of Food Scientists and Technologists, India
Central Food Technological Research Institute, Mysore-570 013, India

S|

|
E



Edioral Board JOURNAL OF FOOD SCIENCE

K. L. Chadha

St Mioineie AND TECHNOLOGY

. S, Bhatia
K. A Ranganath

L. A. Ramanathan :
SN, Nigam Volume 20 Number 2 March/April 1983
N. Balasubramanyam
o emaman G
. V. Venkataraman (Ex-officio
S. C. Basappa —(o— CONTENTS
Y. S. Lewis —do—
Editor

K. R. Sreekantiah Research Papers _ .
The Joumal of Food Science and Comparative Studies on Volatile Components of Scented and Non-scented Rice 43

Technology is.a_bimonthly publication N. Ramarathnam, C Bcmdyopadhyay and P. R. Kulkarni

of the ASsociation of Food Scientists

and Technologists, India_(AFST) issued _ _ _ . . _
In February,  April, June, August, Studies on Lysine Enriched Plasteins from Oilseed Proteins 47

October and December. N. S. Susheelamma

The Editor assumes no responsibility for
the statements and opinions expressed

by the contributors. ~ Physico-chemical and Respiratory Changes in Dwarf Cavendish Variety of Bananas
Manuscripts for ?ubllcatlon and hooks During Growth and Maturation 51
for reviewing in the Journal should be Paul Thomas, Pushpa Paul, N. Nagaraja and V. B. Dalai

addressed t0 the Editor, Journal of
Food Science and Technololqy ,
Central Food Technological” Research

Institute, Mysore-570013.  The Editor Instrumental Quality Measures: Development, Standardization and their Correla-
reserves the’ privilege of editing the tion to the Sensory Attributes in Apple 57
manuscript to make it suitable for S. M. Ananthakrishna, S. Dhanaraj, M. B. Ramakrishnarajan and
publication in the Journal. V.S Govindarajan

No part of this journal can be, re-

produced by any body without written

P)%rrrpelss;s)z)onndgrfu:tgerezglrtd% a— Lipid Composition of Salted Sun-dried Indian Mackerel (Rastreliiger kanagurta) 62
and advertisements ahould Be addresed B. Y. Krishnoji Rao and C. Bandyopadhyay
to the Executive Secretary, AFST,

Central Food Technological” Research

Institute, Mysore-570013, India. Pay- Studies on the Extraction of Caffeine from Coffee Beans 64
m()esqg| moary r%%n?)?dgr(?g’r cif;]eqftiae\}oglragf K. Udaya Sankar, C. V. Raghavan, P.N. Srinivasa Rao, K. Lakshmi-
Exec. Secretary, AFST. Naravana Rao, S. Kuppuswamy and P. K. Ramanathan
Executives of the AFST (1)
President Investigations on Large Scale Preparation and Preservation of Milk surfi 67
S. K. Majumder B. R. Ramanna, K. K. Bhat B. Mahadevaiah, C. T. Dwarakanath,

Vice-Presidents A. Dhanaraj, V. H. Potty and D. P. Sen

T. R. Sharma
A S Alyar
A G. Naik Kurade

M. S. Lau Research Notes
G. A. Sulebele

Exec, Secretary Solvent Extraction of Whole Groundnuts 12
L.IV. Venkataraman R. C. Belani and J. S. Pai
Joint Secretary
S. C. Basappa Bulk Densities of Oilseeds 13
Treasurer Y. Venkateswara Rao, G. Azeemoddin, D. Atchuta Ramayya and S.
C. T. Dwarakanath D. Thirumala Rao

viQopiufifiiuyifnfnafi'njifm



Post Harvest Control of Spoilage in Mango (Mangifera indica L.) with Hot Water and Fungicides 74
Shantha Krishna Murthy and K. P. Gopalakrishna Rao

Steeping Preservation of Fruits m
G. S. Mudahar and B. S. Bhatia

Use of Tomato Seed Powder as an Antioxidant in Butter and Ghee 79
S. P. S. Guleria, P. Vasudevan, K. L. Madhok and S. V. Patwarahan

Is Potassium Sorbate Necessary for Preserving Canned Butter? 80
R. Sankaran, M. S. Mohan and R. K. Leela

Aerobic Mesophilic Count of Fresh and Refrigerated Ground Mutton: EfTect of Plating and
Incubation Temperature 83

T. R. K. Murthy

Microbial Degradation of Cellulosic Materials:  Screening of Fungal Isolates 84
K. Theja, T. R. Shamala, K. R. Sreekantiah and V. Sreenivasa Murthy

A Note on Antibiotics Sensitivity of €. coli ISolated from Market Milk of Ludhiana City 86
S. S. Kahlon and V. K. Joshi

Book Reviews 89

Association News 93



RESEARCH PAPERS

Comparative Studies on Volatile Components of
Scented and Non-Scented Rice

N. Ramararathnam

Food and Fermentatron Technol g Division, Degartment of Chemrcal Technology,
University of Bom ¥ Matunga, Bombay-400019; India

C. Bandyopadhyay
Biochemistry and Food Tecgnolo Divisig 0%habha Atomic Research Centre,

Trombay, mbay40 5, India
1 and et P. R. Kulkarnr h | -
Food and Fermentation T cno Division, Depa tme nt of Chemical Technology,
Unpiversr Bomlbgy Matunga, B m ay 61 Inr]rca Y

Manuscript received 16 November 1981; revised 4 August 1982

These preliminary observations are concerned with the extraction, concentration and characterization of volatiles responsible
for the unique flavor possessed by the highly priced ‘Basmati’ (scented) as well as ‘Common’ (non-scented) rice variety
of Indian origin.  Rice volatiles were isolated by distillation-extraction technique and analyzed by thin-Layer chromato-
graphy and gas-liquid chromatography techniques. ~ Considerable similarities were noticed in the qualitative composition
of volatiles of both the rice varieties. ~ The aroma component(s) having characteristic ‘Basmati’ odour in scented rice

appeared to be polar in nature and present in minute amounts.

Rice ( Orrbza sativa LINN) 1S & ma or ce eﬁl ffer)eerf ‘C(mrmon gnon scented) variety were procured from

India avarI% le.In over b, varretre whrc Q
res ecttot srze texture gutrnous nature, aroma an xtragtion: Drstruatro -extraction tecgnroueas e]s
%uagy ftretvarretres gr riced ac- crr}e by Ifrkensa Nickerson13 was a P ort
‘drn t0 thélr qua rtres an are surted for various Isolation” of volatile fIav%ur components 0
culinary. purposes. nane?A Was ise eextracrng
dra ere are two major scengad rice varret)es ree logram rice m twelve at e ﬁach
re B smaér cuItvate rn rth a an% ndnhra use rior to extraction, eac
vvr}ad urvah In Maharashtra, water tra sferred t0 a tWo-nec

ﬁ Ice [ char cterrstrc avour as connected to Nickersop-Likens’s appar
r!coo rnr%; %rralﬁz houtt he COB Ing qualities q (ﬁwaterr the ratjo ofllePag aadued to th
co mon dian rice varietres

een exHau trve@r ?Pa(s]| eae at 7/0°Cfor mrnfand steam was Infrod ce
stydie atte t]has S0 far N madeetso %t da

terise the voq tiles orthes scented TICE Varlg]

on the voIatrI%s ofcgok r? riceds3 ? ?{ Ppro es- optained wes concentrated und%
sed r1ce9.40, polisehd riceltand stale flavour'of cooked nitrogen gas and the yield was etermrne
rrce] of different orr In have, however benregorte Thrn (f ger chro(?nawjraphy PrePa ative sdlrca

Infhe present ork attem t has beg)narrr]rgae t@on%rcr &5 escrré pfawere prepr% accor
Ie

terrse EVOASII 0 P asmat (e Jn In reA tnereﬁt er cent so utron
rﬁa ac (i

(non-scented) rice of Indian “origin, to
o to evelo(B Crnac

Materials and Methods _ _ V\%llch \Were @
Samples of polished ‘Basmati” (Scented) rice and  containing petr eum ether (o.p. 40°-60°C :
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ed 2 Lvﬁsstrllatron
to cook te ass. The owo steam was continued f
min to drve off the volatiles wﬁe extract thu

g aroma ext cts 30
on the sam
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ether :: 90; 10%/ sIv nt A erth%develo ment and ace (sn(] H pronaldehgde butanol, p ar}al hex-

sUbsequent removal 0 so verh rom the plates at room ana exanol were Used for trfntatrver |cat|?
tempe ature, o our test o eserrarated components earoma concentrates Were aso analysed
done on the nneh g go four mempers, usrng rma A gas, chromato argjt ur
accor to the method Cescribed b andyoE gla\( Wjth'a t erma uctrvr detect ran ua

eseﬁarated bands were then Jocate ucc of stal sstee Ith 2 Cper

rte on- acid

ow ra}e of

0d. x3m
f\ viewihg under ultra Jot am cen |ene coT ccrnates
8 gvosrn/gto |odrﬁev ours and |na IOarn Was ed omoscorb P 80100 mesh A
er- cent acoo uron o |c tecarrrer das er m, Wes maintal mi/min:
acid (PMA ), followed by eatrrt%at 10 for 10'min.  the temperalure of the column, the in 6Aectron port and
Gas Irqurd chro atography: . 1NE ar0Ma C0 centras thedetectnroven maintained at 160, 200 and 2
asmar an o mon’ rce Were ana sed 24 respective X am nt current n%s at
usr asc roma] g RP attenual ofl %araterstrc our n%teso
|o atro ec or elute ractrdn Were S ectrveg/ ¥ |uated
0625 cm wrt Oecentcro test at the column exit by a panél o
msni ng%tr aCI Was'[e hromtsor W Results and Discussion
ler gas was nitrgen with a f o
te 0{48 /min., tete perature o?% 800 u(qtn ) TheCyreId of total volatiles ofthe flavourful ‘Basmati’
ator 170°C and

njection part was maintaineq at 1 on’ fice Varieties wes found. tq be 28 to
respectrvefy Alifentic samples o? mettstanofl ethanol, ppm andn 10 % ppm respectively. Itis rnterestrng {0

iffing
our exp o judges:

Table 1. description op odour notes and observation of changes in colour of tlc sep arated components of basmati (a) and
COMMON (b) RICE VOLATILES ON EXPOSURE TO U.V. LAMP, IODINE VAPOUR AND ON SPRAYING WITH 0.2% PMA SOLUTION

Odour notes Under U.V. lamp lodine vapour Spray with. 2% PMA
Band R/ solution
No.  Value  Odour Intensitg Colour* Intensit% Colour Intensi% Colour Intensrt(
A (B (V) (A) ) A (@

1 09 Sulphury 444 +++ gltrong 444 +++ bDark +4++  +++ Blue 444 444
ue rown
2 087 Sulphury +++ +++ Strong ++4+ tt+ — — — Blee 444 444
green
3 067 Sulphuy  +4  ++ Weak ligt + + = — — — — —
green
4 057  Sulphury 4 + — — — Brown f  Pink 4 +
5 050 Weak light ~ + +  Faint + +  Light +
blue grey grey
6 047 Weak light ~ + 4 — — — — — —
_ green
7 043 Cookedrice +¢  ++ t?ltrong t+  +4 Brownish 444 ++4 Green 44 44
8 040 Cookedrice ++  ++ Strong ++ 4+ Brownish +++ +4+ Faintred 4 4
blue black
9 037 Weak light ~ + 4 Faint + 4 Blue 4 +
green yellow
0 02 - - - — —  — Faint 4 4
_ brown
o 013  Sulphury + +  Weak light  + +  Brown h + Dak 44 %4
_ green blue
12 0067 Basmati +++ — Strong* +++ ++ — —  — Light s 4
green” brown
B 003 Weak light 4 + Brown  +« 44 Dark b4 44
blue blue

*Represents fluorescent nature
Odour and colour intensity:  4-4-4-, very strong; ++, strong; +, mild.
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ote that, although the dlﬁerenceb en the eI 5 for .
[ne two Variet ws%vas Irﬁl HIfIC n:, the levels |ny ot %h
Cases Were SIX times 8 [ than jtose reported Tar
%aese og vanet Eff |s coul osalgl ) n
W’ tevar erncesasvvelastoth

other factors e30|I C|ma etc. which arepknown
to IH ncet e c%mgosmon of a
The t |n laye

rates b h e e Imatograrns Oft?te aromjhtcﬁ)ncent

valles 0
3rﬁted const|tuents their od%ur notes and response
rent detect|n ents such as UV, light. 1odine
va ours and esummanse Tabel
t can be s that the aroma concentrates of
Bagmatl’ an ommon nce vanetless oW somewhat

Similar pattern V\gth respect to qualltatl 6 CO pOSI

tion, with minor differerice In the Intensi flies R

i t%%°%%§edt6‘to%t”d VS b ter o A P

CO? ured Ban Whig cou?d 8 %elo%atetjn wh%n wevveg _________________ B

in er The stron Iuorescent ban v M R RS
|n oth cases, Wefe. not aff cte ex oslnﬂ *rereion five i

0. lodine vapour. .On sprayin Wlt tION  Fig. 2 Gas chromatogram of volatile components of ‘Basmati”
%ollowegeby gatmg for 10#1 nyatq_lo "C, dIfP/I rent co ou- (— ind Common (o '.O.) rice,
Peak No. (1 Solvent tether Acetaldeh de F}Metha-

SOLVENT FRONT nol/ethanol: g)F’ro lona ehP/de entanal;
6) Hexanal an S)Hexano

Cﬁk ) ed bands were observed (Table 1) It is mterestmnI

note that the aroma com onenso eres cive
hat th ts of th
2 volatiles 8 ave similar od Ur notes except In the case of
seented rice WQ % tt)te charact nsttc ‘Basmat’
%tir as oc|at With adhavm szalueO%G
reIa |\r] h

PSS B S s%p? Eéﬂn}tattlca(t(ejsot g%e [po a(r):jn Sgtutgspon
| The e chromaoqapn tS] arafion. 0 Basmatt and
‘Compion” rice volafles is sfo

roma on entrgtes reﬁolveg into 21 comgongnts

>Jtt)eare to_be similar. in nature, but v ne 0]
ome nt in their uantltatlve comPosnlon %
Aand B retrtresent? earomagram 0 dan
on-scented Tice vola J In"hoth the. aroma, Cﬁi‘r

_ Iles.

" ce tratest ese arate com onents ga e%ve rise to sim
L___] odour nofes, ex t|nte eos& Y;/nere
%ﬁ characteristi E mati’ odour was etecteit Int emlnor

— comgonen 3 aV|n refention time ca 2.5 min. L
A SAMPLE  § |t

[es nthg stttdle usm% packe dco um shrevea a(s
Fig. 1 TLC separation of aroma concentrates of ‘Basmati e ¢ raCter lm?aCt omPoun és Ot the scente

A) 2d“Common’ (8) rice on a silca gel pate using petroleu  TICE aving Basmati” odour afepresent in very minite
A T e e it Lo o concentrat?ons ich, though 'sufficient endugh fo

C, :—b‘w nin |% pearls
s that the aem b n eVoIzi\ %s re richer |n Qe an%
. propionalge g acetacL aeas compared to t
; I WL ]
i — S0 been reporte

C e

the scente




46

A
12 16 20 24
RETENTION TIME (Minutes)

Fig. 3. Gas chromatogram of aroma concentrate of ‘Basmati’(A}
components eluted from the column'o

28 32 36

subjective, anluatlon, are not distinctly identificable. 5.

Pernaps, i te% mey belong to those class of volatile

eg Sgs compounds Raving Very low odour threshold ¢
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Studies on Lysine Enriched Plasteins from Oilseed Proteins

N. S. SUSHEELAMMA
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Research Instrtue Mysore-570 013, India

Manuscript received 5 February 1982; revised 2 July 1982

Lysine enriched pla teins have been prepared from groundnut and sesame protein using N- G -chz-lysine methyl ester
and also enzymatic hydrolyzates of casein or soybean protein as a source of lysine peptide.  Plasteins obtained with
N-£ -cbz-lysine methyl ester had yields of around 40% for sesame and 70% for groundnut.  Lysine content was
11-13% for groundnut and 16-19% for sesame plasteins. ~ Those obtained with lysine peptides as a source of this
amino acid had high yields (75-85%) and moderate lysine content (6-6.5% for groundnut and 7-9% for sesame
plasteins.)

Grméndnut gAr rrs hypogaea) ang sesanE LSesamum Br at[)omtem erature ( 2% -25°0), darned and é&tehaske%

Uatle g
t‘edtt 1 atttt Lt?troenaj' R Sesc%?ta 3b T wrgnow'enga%\grra?e%ut%n em? wfitﬁ‘laﬁre e
SOU[&@S 0 rOtem Ut for S(ime

a
or\rn hem t0.be oo 0 he ean seegs \Were
trn esse Ino acids.  Sesame Protern 'f oW ehuﬁﬁvg split anrf“g ragju Ing the moistyre
|n ysl egroun nuh é)rotelit IS low In" lysine t? 10-12 per cent, then de atte and powaered to et the
als met me“l roblems egcount red2
unn |r Ct trono limitin aano acl fto achieve Pre aration of proteins: %roundnut sgasme or S(W
nutnt on a]Qy ae overc me Ny covalent atta% Hean Iourwasextracte rt 01 N NaOH H of tiie
ment an the[a |cat|on 0 te|n reaﬁtron for this 1{spersrrg vreﬂaroun £ éo solvent ratio
P ose 15 well known13 %é)y dasterns en en- 110 or 4y at 5-7°Can centr g at 10000xG
cned with met |on|ne14 mrcrobra asterns mrn The extracy] onwasre ted a arn wrtha
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Iysine enriched plasteins from groun Sesame a usted 46andt [Precrprtate rofein ce tn
USi Hysrn ster ar] also Iysin Joeﬁtr 6S nave been J 1?] &ﬁerse r(]
stu the results are reported In this paper. n edesrredv\)o \(mt Bte aCl
or a| casern Was pg dered (to about 80
Materials and Methods mesh), Wrth Water and uperse .
Lgsrne moth drochlo de N-e-chz-| sne me Preparezron of hydrol rrézate queou dispersions of

este | ntrtnnelstr%tu&rezferﬂr% g%b?é}ﬁ:e Irg n?%rg ? Cet?rfzrynrc] roteins er cent) were adjusted to pH 1to 15

Uise al Tor pe [ Ié/sr ér to H und8 for t P 8
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racte he oIl Seeds were” purchase 0% ane protein ratr
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e Qi at3 40 r decutrc ake Ffre aratron of Ia terns vvere repa ed fro
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arr rto remove e t The residue nut an n srnem eser

an ed |nan rinder to get ground-  at three fev Omgo
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TaDIE 1. EFFECT OF REINCUBATION TIME ON PLASTEINS

_ _ Trypsin-pepsin plastein Pepsin-pepsin plastein
Reingubation - _
time Yield Total N TCA Yield Total N TCA
Precipitable N PredEttable N

T R N I N N (1
Groundnut protein 24 4 16 3 40 14 il
hydrolyzate 8 50 i 18 45 5 8
Casein 24 28 5 5 3 16 i
hydrolyzate 8 & 14 7 45 16 iV,

Proteins (0 5 )hgdrolyzed with trypsin or pepsin for 24 hr were neutralized, concentrated and reincubated with petIJsm around pH 5
];OEJ le4 r%r;ﬁt at 37°C. 70% ethanol precipitable plasteins from these were analysed. Values represent averages of three independent
Xperiments.
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Fig. L. Yield and lysine contents of plasteins from proteins

Proteins (0.5 g) were hydrolysed with different enzymes (Enzyme
to protein ratio is 1-100Lat 37°C for 74 hr, neutralized, concentrat-
ed and reincubated with pepsin at pH 5 for 24 hr. Proteins and
70% ethanol precipitable Elasteins were analysed for lysine. Values
represent averages for three independent experiments.

11 Groundnut protein, 1.2 Casein,
14 Sesame protein.

a) Chymotryptic hydrolyzate,

b) Tryptic hydrolyzate,
¢) Peptic hydrolyzate.
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Fig. 2. Plasteins from mixtures of hydrolyzates.

Proteins (0.3 g) were hydrolysed with different enz?/mes (Enzyme
to protein ratio is 1:100) at 37°C for 24 hr, neutralized and con-
centrated. Mixtures of different hydrolyzateswere reincubated with
pepsin atrpH 5for 24 hr. 70% ethanol precrﬂrtable plasteins were
analysed for lysine. Values are averages of three experiments.

a, a\ A, A" represent chymotryptic hydrolyzates of groundnut,
sesame, casein and soyhean protein respectively.

b, b\ B, B’ represent tryptic hydrolyzates of groundnut,
sesame, casein, and soybean proteins respectively.

c.c, C, C'represent peptic hydrolyzates of groundnut, sesame,
casein and soybean protein respectively.
er cent Vield but the Iysine content wes greater (8-10
raariheearbemrdzrreha s
ate of ¢aseln ang h at sesa ave
r1se {0 aterns wrt |e a so Sine content.,
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alsp fysine Content.
AT o R e
? l%rt er Studlies wrt Sing ester. ﬂt t”e three eve
teste e leld and ne ontents re gher Wit
eester more. |
caseo roundn stern 0 e nt bu less wit
sesame plastein (40 er ent), lysine on ent
was higher In sesame plasteins 9prcent
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Table 2. preparation of plasteins with N-E-ChZ lysine methyl

ESTER
Amount Yield Lysine Relative
of ester “increase
(mg) (%) (%) in Lysine
Groundnut protein tryptic hydrolyzate
100 75 106 353
150 10 136 453
250 65 122 4.06
Sesame protein tryptic hydrolyzate
100 R 160 5.33
150 40 192 6.40
250 40 172 5.73

25-30% tryptic hydrolyzate of groundnut or sesame protein
(400 mg) was mixed with 100, 150, and 250 mg of N- 6 -chz-Lysine
methyl ester and reincubated with pei)sin at 37°C for 24 hr at
pH 5.0. Lysine content of 70% ethanol précipitable plasteins was
determined and relative increase in lysine expressed as the ratio
of lysine in plastein to that of protein. Values represent averages
of three independent experiments.

that of groundnut plasteins which was around 11-13
per cent. . . .
_The lysine content of sesame plasteins enriched with
either lysine peptides or with N-9-substituted lysine
ester was hlgher than those obtained with groundnut
Plastelns under similar conditions, but the yield was
ower. Groundnut plasteins enriched with lysine had
comparable values for relative increase in lysing using
hydrolyzates of either casein or soybean protein as a
source of lysine peptide.  Lysine enriched sesame
plasteins had higher lysine with casein hydrolyzates
than with soybean protein hydrloyzates. ~ For™ both
these proteins (groundnut and sesame), the lysine con-
tents of plastens with N-6-cbz-lysine esters were
nearly twice that of ?Iastelns obtained with lysine
pe[%tldes as a source of this amino acid. .
These studies indicate that plasteins enriched with
lysine could be prepared using either esters of lysine or
lysine peptides (as a source of this amino acid) from
proteins of vegetable or animal origin. The relative
Increase in lysine of the plasteins is comparable to or
slightly %reater than that obtained with Frotelns of
photosynthetic microorganisms1?.  Fortification of pro-
teins or peptides with essential amino acids through the
a?pllcatlon of plastein reaction has the dual advantagle
of removing unwanted colouring or flavouring materials
associated with the protein and eliminating the necessity
for safety evaluation or acceptability of the final product,
when obtained through modification with enzymes

0S8, ﬁm erties have begn well stud|eﬁ. This {gpe f
astel ﬁodvctg)n mﬂy e econgmically feasible only
n%sn\% scale, put stilf they may find usé as therapeuic
00ds when used \mt oth?f rotéins or.glrgtemh (iro. V-
Zates. Factfirs_ Ich Intluepce the vi d felative
Incre (1 In lysine of plﬂstems. are 1ot fully kpown,
Probably among otheys, the amino ac co[nposglon of
the GPr_o elrE ay play an |mport%nt role and thus
conditions est 3 ited nay have to be determined with
each protein individually;
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Physico-chemical and Respiratory Changes in Dwarf Cavendish
Variety of Bananas During Growth and Maturation

Paul Thomas®, Pushpa Paul*, N. Nagaraja and V. B Dalal
Central Food Technological Research Institute Mysore-570013, India

Manuscript received 14 December 1981; revised 26 July 1982

‘Dwarf Cavendish’ Bananas exhibited a concave growth curve and took 130 da ?/s to reach full maturity after the in-
florescence emergence.  Pulp to skin ratio increased from an initial value of 0.25: 10 to 19 :10 at full maturity.
Fruit weight increase was maximum during the final 4 weeks of growth. ~ Dry matter and starch content in the pulp
Increased consistently upto 100 rays of growth after which there was negligible change in starch whereas dry matter
decreased.  Skin tissues showed less marked changes in dry matter and starch.  Soluble sugars in pulp and skin
remained at low level during growth.  Titratable acids, ascorbic acid and nitrogen in the pulp tended to increase
from 43 day onwards, while in the skin no perceptible changes were noticed throughout the growth period.  Total
phenols, flavonols and leucoanthocyanidin content showed a continuous fall as the fruit matured. — Fruit respiration was
maximum at the early stages of development, fell rapidly thereafter and remained Steady during the later stages of
maturation.  Results indicate ‘hat the biochemical status of bananas does not change appreciably during the final
stages of maturation and, therefore, a combination of chronological age and pulp to skin ratio could be used as an
index of maturity at havest,
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Fig. 2. Cross sectional view of ‘Dwarf Cavendish’ banana
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TaBLF. 1. CHANGES IN SOME CHEMICAL CONSTITUENTS IN ‘DWARF CAVENDISH*BANANA PULP DURING GROWTH AND MATURATION

, _ Sugars (% nig/100 g) Ascorbic  ljtratable
Days from inflorescence  Moisture _ acid  acids. (%) Lu Total N
emergence (%) Reducing ~ Non- Total ~ (mg/l00g) as malic (mg/100 )
reducing acid)
g 92.62 0.178 0.020 0.198 40 0.19 5.0 180
55 89.76 0.093 0.029 0.132 40 0.18 ) 153
2 87.58 0.054 0.066 0.120 6.1 0.19 1.0 160
A 84.06 0.050 0.060 0.110 56 0.17 5.0 168
3 80.01 0.054 0.054 0.108 5.3 0.18 6.1 168
83 — 0.049 0.082 0131 87 0.18 6.1 P\
50 15.25 0.040 0.067 0.107 95 021 5.1 209
57 1420 0.040 0.075 0.115 101 0.20 61 203
64 7360 0.049 0.060 0.109 99 021 61 239
/! 1302 0.040 0.064 0.104 107 0.22 6.1 215
8 1252 0.040 0.060 0.100 98 02 6.1 209
& 141 0.049 0.062 0111 101 0.25 61 233
%2 1252 0.068 0.036 0.104 93 0.24 6.1 21
9 7283 0.056 0.050 0.106 102 0.25 58 245
107 1450 0.050 0.066 0.116 104 0.25 57 18
114 76.40 0.048 0.078 0.126 107 0.29 58 181
3 78.04 0.051 0.089 0.140 101 0.29 56 176
130 1730 0.059 0.246 0.305 102 0.25 56 160
On fresh wt. basis.
Days from , Sugars (% mg/100 g) Ascorbic  Titratable Tofal N Total
inflorescence ~ Moisture _ acids (% as  pH  (mg/100 g) chIoroghyII
emergence (%) Reducing reltilﬁgi-ng Total  (mg 100¢) malic acid) (mg/100°g)
8 92.00 0.210 0.062 0.272 14 0.3 54 1% 37
b 91,65 0.09 000 0.150 17 0.09 54 kil 5
2 90.97 0.054 0.142 0.19% 12 0.09 54 14 53
2 91.09 0.050 0.147 0.197 15 0.09 56 100 5%
3 90.01 0.070 0.135 0.205 08 0.09 56 % 5
43 90.00 0.067 0.122 0.189 10 01l <6 118 57
50 9L.70 0.062 0.147 0.209 14 0.3 56 106 5
57 89.20 0.055 0.206 0.261 09 0.08 56 12 5
64 90.42 0.061 0.199 0.260 09 0.09 56 8 53
n 90.75 0.049 0.209 0.258 0.83 0.09 57 9 57
8 9101 0.078 0211 0.289 0.82 0.10 59 105 5%
& 9140 0.054 0.230 0.284 10 0.1 59 100 5
92 91.65 0.052 0.206 0.258 19 0.08 6.0 105 49
9 9L77 0.049 0.135 0.184 14 0l 55 m 50
107 9249 0.0r7 0.187 0.244 12 0.14 56 9 5
114 91.42 0071 0.167 0.238 12 0.0? 56 m 47
13 92.07 0.057 0.151 0.208 16 0l 56 &% 83
130 93.07 0.053 0.144 0.197 16 0.16 57 8 45

On fresh wt. basis
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Fig. 4. Changes in total polyphenols in ‘Dwarf Cavendish'
banana fruits “auring growth.
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Fig. 5. The total flavonol and leucoanthocyanidin content
of ‘Dwarf Cavendish’ banana fruits during growth,
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Fig. 6. Respiratory rate of ‘Dwarf Cavendish’ banana fruits
during growth and maturation.
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Instrumental Quality Measures: Development, Standardization
and Their Correlation to the Sensory Attributes in Apple*

S M Ananthakrishna, S Dhanaraj, M. G. Ramakrishnarajan** and V.S Govindarajan
Sensory Evaluation Discipline, Central Food Technological Research Institute, Mysore-570 013, India

Manuscript received 24 December 1981 revised 9 July 1982;

Instrumental measures to assess ‘Red Delicious™ apple quality have been developed and standardized using Ottawa
Texture Measuring System (OTMS).  The OTMS yield point reflecting texture and OTMS juice-volume area re-
flecting juiciness could be obtained simultaneously in one operation and were well defined to assess quality of apples
at different stages of ripening during storage and could be used as indices of apple quality. ~ Any abnormal vari-
ations in ripening could be detected if both these instrumental parameters are used. A correlation matrix is worked
out between all combinations of instrumental and sensory quality factors studied and their significance discussed. — The
OTMS vyield point and juice-volume area showed highly significant correlation with sensory texture and juiciness res-
pectively.
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a) Optimal quality; ) Limits for most desirable quality; c) Limit for cold storage life
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TABLE 1. SENSORY QUALITY ATTRIBUTES AND PHYSICO-CHEMICAL PARAMETERS-MEAN SCORES FOR DIFFERENT STAGES OF RIPENESS

Unripe Semiripe Optimum Slight Overripe SE.,
ripe overripe

Sensory quality attributes
Texture 18 32 4.4 5.6 6.5" ¢0.13 (76)
Juiciness 18 33 45" 5.4d 6.5" ¢0.13 (76)
Aroma 15 32 41" 5.3d 6.1" ¢0.11 EY6
Taste 14 33 43" 5.2d 6.2" ¢0.12 (76
Overall quality 12 26* 42" 25 13 ¢0.15 (76)

Physico-chemical parameters
OTMS yield point (kg) 242" 18.0* 134° 8.1* 5.2" ¢0.79 (36
MT value (Ibf 9.3d 16" 6.2* 5.6* 40" ¢0.16 (36
OTMS juice-volume (sg. cm.) 174 128d 102 68* 40 ¢3.21 (30)
°Brix 9.8" 11.8* 134 14,0 150d ;0.19 (16
Acidity (% malic acid wiv) 0.45d 0.41° 0.36* 0.34* 0.30° ¢0.007 Elﬁg

SEm—Standard error of means; figures in parenthesis indicate degrees of freedom.
Figures with different superscripts (a to ) in the same row are significantly different (P<0.05)
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TAELE 2. CORRELATION COEFHCIENT BETWEEN PHYSICOCHEMICAL AND SENSCRY QUALITY FACTCRS, 18 DF
(%ualrty MT value = OTMS °Brix Acidity ~ Texture  Juiciness  Aroma Taste Overall

actors juice-volume quality
OTMS Vreld point +0.66**  +082** 071 +0.65*  082**  -082%*  -066** 078 -0.79**
MT value +054*  -0.52* +049*  -0.56* -0A3ns  -0.52* -0.45* -0ANS
OTMS juice-volume 074 +067* 082 -082x 063 0.76% 0.77%
°Brix Q72 +047 +067*  +0ANS  +075%*  +041%5
Acidity -0.45* -0.56* 041VS .53 -0.39**
Texture +092%%  +087*  +0.92%* 4092
Juiciness +087% #0910 +(0.80%
Aroma +092%%  +0.92%*
Taste +0.89**

DF—De%rees of freedom NS—Not significant
*P<0.05 ** p<(.01

¥olume are%how sign frcant differences betvve all dthe texture measures and QTMS | juroe -volume area, but
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Lipid Composition of Salted Sun-dried Indian Mackerel

(Rastrelliger Kanagurta)
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Lipid composition of two commercial samples of salted sun-dried Indian mackerel (Rastrelliger kanagurta) has been in-
vestigated. ~ As compared to fresh mackerel there was considerable reduction in glyceride content and iodine value with
concomitant increase in free fatty acid content and peroxide value of muscle lipids. — Tle fatty acid composition of
fish lipid as determined by gas liquid chromatography indicated that salting and sun-drying of mackerel caused consi-
derable loss in higher polyunsaturated fatty acids attributable to lipid oxidation.

o e e r'&cr% }“ chastal .%pf% o a'ér?@ﬂﬁsér”“%n dr.eépj”é n t“eﬁLBré’rCSr”e“pé’ééH?y”
However ?urrng agonalﬁ1 %Jbstantra qu&l odium chloride In salte rre tuna, 1
of mackere rs? re% and ma o |nt

re orted rhssess ro ox nte eﬂ on| F reas
15 usual g ? P drr doserve at higher leve sofso rr]m
consumption aé or_exportl, for which sgecr - orr el sar |ne meat IH | |te Id hyarol sra The
?tlons ave been aid down2 Howev precrsec ntrol resen\ p%per relates o t lP Hrposn!< P

fina|. maistyre contnt ec?mesp t resulti (ﬂ? ercial ‘samples of salted sun-dried “mackere
varrabrr ntekeer)rtn?% Inal pro 0ts

In mac ee the depo tore rnmuscea%gorted Materials and Methods

H( Pe rich (PB un&aturate at arirs hare  Twodifferent hatches, de nat ai | and Iloffresh
Ikely to Undergo Oxidation during prolonged exposure  processed, salted stn- dre Ckere @rverage engtril

com-



RAO AND BANDYOPADHYAY: LIPID COMPOSITION OF SALTED SUN-DRIED INDIAN MACKEREL 63

Table 1. physico-chemical characterisrics* of muscle lipids of fresh and two batches of commercial, salted
SUN-DRIED INDIAN MACKERRL

Fresh** Batch | Batch I
Moisture content (% wt.) 685 1.5 $H2t+ 14 216 + 21
Total lipid (g/200 g flesh) 86 +2.0 54 1 04 95+ 15
lodine value (V) (Wij’'s method) 1734 £1.9 1330 + 20 1285+ 20
Glyceride content (g/100 g lipid) 864 +1.9 700 + 20 688 + 18
Free fatty acid (FFA) content (u mole of oleic acid/g lipid) 400 +2.16 500.0 +20.4 475.6 £35.5
Peroxide value (PV) (meg/kg lipid) 141 £2.2 1846 £14.4 1126 + 95
Thiobarbituric acid (TBA) value (mg of malonaldehydelkg flesh) 0.73£0.03 0.73t 007 093+ 0.66
Aérgrae%e of three determnations;standard deviation.
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l0 ine value and peroxide va ue 0T eac 150 1.5040.20 1540.1 1.040.1
IIPId xtract eteyming accorr tO tandar 16:0 1310+ 120 320835  30.0+15
Pnoce ures8.  Thiopar IthIC ac va Ue, Was 161 10.80+1%  215:10  215%0.3
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onten 0 (ﬁf ﬂ)d extractwasesér ate %dn t 189 45+( 74 20403 3.040.2
the method described b zin Handel and Zilbersmit®® 153 5 5040 50 1502 15404
and Duncombell respective 01 1,60+0.35 _ _
Gas liquig chromatography (GLC' Pe meth eséers 184 3.50+0.40 _ _
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Studies on the Extraction of Caffeine from Coffee Beans
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Studies were carried out on the extraction of caffeine from coffee beans using dichloromethane on a pilot soxhlet

extraction unit of capacity 10 kg per batch.

Fick’s Law of Diffusion.
There h eady increase in the demand. of
decatfinate co eernfjg% d@sr e due to rowrna

consumer awareness o personal health care. About 1

Coffee beans were conditioned to moisture content of 40 per cent and
extracted till 97 per cent of the initial caffeine was removed.

Apparent coefficient of diffusion was calculated using

Per cegt of the ¢ gﬁee consumed in USAA. is reported
be oecaffinate

Extraction of caffeine from coffee beans using a solvent
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tﬁarﬁ; D=diffusion coefficient cm2sec: k>radius of
the beans in cm.

D. 106 cm?/sec’ Acknowledgement
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Investigations on Large Scale Preparation and
Preservation of Milk Burfi

B. R. Ramanna, K. K. Bhat, B. Mahadevaiah, CT Dwarakanath, S. Dhanaraj,
V. H. Potty and D. P. Sen
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Khoa of good quality with proper consistency could be prepared when steam was used to concentrate milk instead of
coal or gas fired hearths and stainless steel jacketted open kettle was used in place of traditional hearths. In large
scale (50 litres), Khoa was prepared with preliminary concentration (30-40° Brix) in vacuum (620mm Hg) and 0.2-0.3
kgfcm3 steam pressure) in forced circulation evaporator with further final concentration being achieved ia open Kettle.
Burfi was prepared by adding sugar to khoa in 1.2 proportion and 0.15% sorbic acid and replacing 25% of sugar
by adding liquid glucose. ~ They were packed in different packaging materials.  Adding sorbic acid and Facking in
an inner poIYceI and outer polythene pouch kept the Burfi for 90 days instead of 6-8 days as in traditional methods.
Addition of liquid glucose is not necessary for this packaging material.

Burfi IS the most Eopular Sweet dl?]h Ere ared from  knoa iS Used as a hase for the preparation of urfi and
Khoa. Khoa IS Mil concentrege WIth anoyit 28-3 ger other sweet meats. : :

Bent moisture, Pre aﬁmon and storage Kroa \(/f A ontlnuous_Khm.rﬂaquE m?chlne has been deve-
een extensivel (ﬂgj ledl4. Inthe conventional method, I0ﬁe gt.NDRJ %n lch milK IS frst con entr1te _mg
Khoa S prepar gconcentrathng milk In open kara]pis roller drier and furtner processed in open keettles fitte
pans) qver coal fired ovens vgt ontinyous sﬂrnqg or - with spring loadeq, re |groaftm Descraperss.
reventlngic arrmg. The pro ucthrea whenit The conventignal method of pr a2_|1%ns(¥rfi 15 o mix

ms
nto one Tump and does not stick to the sides. The noa 200 sugar in the proportion concentrate
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Materials and Methods
Preparation of burfi:
WWere confentrate In a stainless, steel steam ar(ac
?Pen ettle. Steam was used tor eatrng Inste
Ired ovens as In the traﬂrtrona practl
stirring and scr oft e sides of the Kettle was done
mation and s s equent charérrég

to revent
éarwas a 8 whent een 66

IX WS
a? concentration contrnueJ Maxrmum temgeratthre

surf; attaing durrnIg groce?]srn (?
rocessrn was monito 5e of hand refracto-
eter. hht eoptrm m concentration, surri Waslremove
rom the Ke Atean read evenly on astarness steg
pIate coole overnrg t and Qlt} |itto bitg

Large- scale parat 0 '[T?S Of COWS mllk
wasconcentra toa rrx of40 In a forced circulation

eite
C0d
ontrn IN

evaporafor un a6 lzl vacuum._ steam re sure
Was marnta at0 cm2  Different eves oJ
vacuum da erent evels. 0F concentration were trie
to sfandardize the cond lons for

gre -concentration.
Ernir concentration was ected In Open steam Jacketted
es with ¢

pa i oninlous stirring and Scraping. surri Wes

r0m t |S Khoa.
Addition of res rvative: SOI'bIC aCét dded at
015 ePer cent ﬁeve J ft before the product Is erng re-
moved from t

Addj tron of liquid glucaose: (g.“d 68036 WaS USed

t0 rep% rR)er cer}t of the sug I acldled to overcome
Surface haraening o oy on toraﬁ
sensory evaluation:; OENSOTY (UA ass ssment . of

fres stored 0 uctswe carried out by ran |nq
ép or |ndl Ir a

tributes and by'a 5- Hporn
trtueratrn oroe uatg a 20- ls flve

mmunrcatr gra DU rnP gvvE grr)Brn orl ntatci

se T a descrint P esirable
Sr? desrrab 2 ect na eganri e
rn ur er re ar Bva uatr(ins TTte sarpp evaluate

Prrse a experimental sample with (.15 per cent
sor facr Cfl Was comlr%ared Wrth two fresh markeé
samples The stored samples evaluated comprise

Five ’0 ten Irt[es of cow %milé Texture

Table 1. description of quality attributes—milk burfi
uality
acfrrbutes

Colour Shades of pale brown/

(Natural) Yellowrsh brown/creamy/
an uniform; fresh ap-
pearance

ﬂular unrform shape
[ smooth  surface
roken surface, partially
parlrculate inside

Desirable Undesirable

Dark shades; spotty, not
uniform: dull appearance

pearance

(S[tructure)

Irregular, not uniform
surface  crusty/dry/oily/
spots of extraneous mat-
ter, grossly granular due
to drying

Dry /sticky / grrtty not
easily melting” reSidual/
oily/ratty partrc e

Morst/soft/qranurar easi-
ly melting, Tittle residual
particles

Aroma:  characteristic,
heated . milk,  shightly
caramalised, creamy. no
off aroma: fresh

Taste: moderately sweet
slightly fatty; fres

(Mouthfeel)

Bland/too caramalised/
burnt, stale / oxidised /
rancid, not fresh

Flavour

Slight acidity ./ slr%ht
bitterness, foreign tas
not fresh.

iam le Wi ly gh 0. 1§rﬁer cent orbrc acid and stor d at 20°C

contro } Wrt dS éper cent so
h er lh ucose and stored. t27°Cg (a
Sa 8 ith (.15 per cent sorbrc acl|

These ‘were compared with fresh market

and st
q)h)eranksforrndr dual quality attributes were analys-
‘* ramersran sum(b rty d§ erenceahy

two treatmentf ey re- rankrit The overal
Sed ﬁrs of Varlance

g%)res Were ana a\

owed by Duncan's n vy) mu “E test
P klvfrnq_l_stu ane X I)GL%% %m%/ a'[?rlaS ?Uﬁ
E;F} ? ng h Density Polyet H/?H
300 @ § !h assrhe
aminate, SaranC Ifo s h/PE lami ate
Pa er/Al. fo ]h aue and PoI ce rrsrd

Qutsr €, Were [ise ac rn

oytt}r]eernree %Jencyrn Dreservin
robiologjcal apalysis: %am5
taken for standary

moul counts

HisE %Zaf%trhhetg
are asgfoi oWs-F % ﬁram of sarﬁgjl2
hos

We evrgs(P min. in a terrIe
{Fer di uten ) o%tarn ]J10d utron Decrmarsol tions

[e. prepared upto ropriate aliquots of
utr ns pvvere atertu V(\)IPI% Th%)toh% (Eucos Yeast
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Potato Dextrose Agar for yeast, an mould counts.

Themleal anaIy5|s fe conce tratlon of
ljon the en kette saﬁt

6 vveret aken out at
ular mterva and feana ed for mon%re |actose,

a Ino nitrogen, soludle pro e|n and pH

Results and D|scu55|0n

Extract Aoar for stand rd ?Plate co nt, arig Acidified

Bur wate |nteconvent|onalwae ptt%
changing the heatin e Steam was, 1Sed {0 co
centrate mltunsLea coal or as fired hearths an(t
stainless stee L?C etted 0 en kettI Was used |n lace 0
Onngﬁrnaht englm m proces ve at

Rrod ot attglned 68 le Khoa o rcon
3|ste Cy Wes 0 tala urt er roce33| Khoa
Was continued byadlngtereu uantity of su ar
10 re ares Burfi 0 des able texture gtnd ta e

obtaine en the re iac& meteti readll 9

etween 75 and 80 °Brix %Tab n large scale
Bar tion of khoa, pre Imi darg concentration was oBe

ndler vacunm In a orce irculation evaporator ¥
?ntmuou? eding.  After. concentr tln\g ét to a?
of 35-40° Turt erc ncentratton eve wstalness
steg Aackette en kettle. It was fo t/ nd that the concen-
tration at 620 m Hn and 0.2-0.3 gcstt am Rre sure
V\Bf'[he most sultable. Teresu tant product ;1 raw
r (5 ?te 0 overcome t JS ratv nL taste Ht

olle oraewmln%teian ?<oede eeding into
fne evaporator, P milk removed the raw taste
Insurfi. Use o heeva oratgr 0{ Prellmlnan{ concen-
tratjon recuces t etl] needed fo tt)en pan concen-
tratlonL ollowed |ntetrad|t|0na g

Burfi 185 9 Very short storage life of 6-8 days, because
of mould infection and drying of the surface! To over-

Table 3.
Type of sample Storage Colour
temp.
Fresh market sample 39
0.15% sorbic acid -20 295"
0.15% sorhic acid+25% liq. glucose 2 435*
0.15% sorbic acid 2 60"

S.Em

come this problem, 0,15 per cent sorbic acid wes inor-
ora gtasapreservatlve Ing tée fresh sample evaliation,
|t| ftesen/ t|v not affect texture, navour

overa att e same time gave significant-
g thﬁ appearance (Table 39 Hu(t’nectants

etter colour
Table 2. relationship between hand refractometer reading
(°BRIX) MOSTURE CONTENT IN BURFI

Moisture (%)

Brix Texture*
Batch | Batch Il
10 185 181 Very soft
16 16.6 16.1 Soft
80 129 128 Firm
8 9.4 9.2 Hard

‘Applies to hoth the batches
Table 3a. sensory quali evaluatlon of fresh samples of
BURFI by HARK SLM ANLYSS

Type of sample Colour Appea- Texture Flavour Overall

rance quality*
Sample with sorbic
acld 23" 5 3 35"
Market | 5* 47 450 B 3
Market |1 4 495¢  415% 41t 38"
SEm £0.24
(40 df)

Figures carrying different superscripts for
each attribute along the column are significantly different (Pi-0.05)

SEm—Standard error of mean  df-Degrees of freedom
“Mean score=(maximum 5)

sensory quality evaluation cf 50 days stored samples of burfi by rank sum analysis

Appearance  Texture Flavour Overall*
quality
425 37 3 3.7
29° 215" 33 40"
bL5* 58.5* 56* 20%
r* & 76" 16"
0.30
(57 df)

Figures carrying different superscripts in the same column differ significantly (Pit0.05) from each other

S.Em—Standard error of mean
“Mean score—maximum 5.

df—Degrees of freedom
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Table 4. microbiological analysis of stored samples Of Table 5. h i h = i i iti ofmilk during

BURFI """ Ko "AND BURFS PREPHRATIC

Storage  Standard plate  Total neast Total mould Soluble

period~  countlg coun countlg Bix Mostre L xcAmipo pioen
(days)  Control ?urfrlt- Control iBurf||+ Control |Bun‘||+ ) ) NMm% (%

| | |

Initil 1500 . 650 ! 10 - Fresh Mil

o0 mw B w n op o BT R0 BOEE 6%

0 B0 20 2 0 o 50 Boiled Milk

0 500 0 0 Nl 50 80 10 85.6 2817 2004 238 6.85

All samples contained 0.15 per cent sorbic acid 218 gig ggf 32(2)8 gif 2;8
25 68.4 55 2500 17 6.50

ike liquid glucose was added 0 Qvercome urface 0D 65 B5 200 64 640
ardenrnﬂo Bur\r on.storage. Inthe stored sar eeva % 546 %5 1848 159 6.35

uation, the sample with erc nt so brc ac stored
at -20 Czcont §anda1 m ewrt per cent jg ﬁf ggg igjg ﬁg ggg
ﬁrbrc Ci |25prcent ur coe sto ed at27C ' : : - :
showe ua com ara e to [ ample 50 374 25.2 1840 131 1.20
even afte a s 0 storae T e sample ﬁn t % 339 249 1760 127 6.20
er cent ﬁor Ic acid Aore 21°C showed Signi cant 60 282 249 1690 105 —
?or valit g fter ) al%s storage. Wit g drtro 6 28 26 1680 08—
sorrcar dIru e store

glu 0SE, Burfr cou

uto out surf ce hardenin even ept Burfi
%Ooar/ cartonswthout ar% wra% aﬁad 70 168 59 1090 37
et ptam b T g m om0 s
?(tnd outs| [Mrene ouc H not s owmogg 0 U5 LS w0 34 -

[0 an SU 35 ardenl g Thrsvvasaccepta

ven Wh nét%rfe

da
The resl mrcrobrolo V3 ana OfBurfr store ouch. The addition OquUId lucase to quercome sur-
at room temperat re are sr%]fwn In Tyat) ta{r Ptasceet frceng maogogt Ean Cessity as the packaging
ate counts é e contr ﬁim g ere d ' ps trle proau
fUCOSQ Was a g\@ﬁ adua x gauce P
torag INCfease IS mig t be Ue | tO the OSS 0 References
m0|3tur resu tm?—lm reduced W%tef acjvit deM] 1 AnnuaI Re848rt National Dairy Research Institute, Karnal,
Sorage PEro eavier IOad 0T aeronic (%g g9 IS [ndia,
Stive 0 Contamm?tlon In the manutacturing 2, Baner{ee A. K., Verma, 1. S. and Bagehi, B., Pilot Plant for
pie ShO\I\g her yeast coun ggn E|3riuous manufacture of Khoa: Indian Dairy., 1968,
url

Su

g 1ses.  Control sagr
merease In.mould. counts stora erP%nOd ,
64 ) may he Jnarty ue to corftaminalion from 3. Abhoy Kumar Rajhorra G. S and Srrnrvasan M. R,

Ing m erlal Effect of Modern E grqg materials_on the keeprng

ha(r’r & In chemical com osréron of rlkdur Quality of Khoa. J. Fd Sci. Technol, 1975, 12, 172

an coricentration are pres in T e5 T ﬁ@s 4. Rao, 0. V., Singh, Sand Surjan Srn%h Effect of packa%rnq

EOHSI era% ?ecrease n solu ﬁ rotein. and « a (J T9a7t7errﬂs olnsthekeeprng quality of Khoa. J. FdSci. Techng

nitroge H actose content &un eating. It cou

Concﬂjé]eg that refractometer read% COL”H be an usefu 5. Hemavathy, J., Ramanna, B. R. and Potty, V. H., Studies
indicator to Mmonior te o&trmumpocessr i 1he pre- on_cormmercel Bu, e prliminary
Paratrono Bgarfr orbicac 15percent ve N ect

Ve In ext stora 63 Ofmlllieurn ?Oda 6. Dwarakanath, C. T. and Srikanta, S., Studies on the micro-
vr/ﬁen pacﬁ r(t’po?yce{ % then sealed In 0 ythen/S brolo(?rsc(all ugéhtxodftrlag%troln‘lal %cran sweetmeat products.
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RESEARCH NOTES

SOLVENT EXTRACTION OF WHOLE GROUND-
NUTS

Qil was extracted from whole groundnuts using petroleum
ether. Roasting for a short time at temp, between 160 and

250°C facilitated skin removal and also aided in extraction.

Variors extraction methods were tested. A combination of

overnight soaking and a short extraction of 2 hr by refluxing

was found to be ideal for maximum oil removal without

cracking of the seeds.  Solvent was removed from seeds by

heating at 70-90°C for a few hr. Such grourdnuts were

whole, without cracks and possessed good colour, odour
and texture.

Groundnuts have been used mainly as source of
fqroundnut oil. ~ The oil content of the kernels range
rom 3510 55 per centl The traditional methods incluge
mechanical expression and solvent extraction of the
Bress cake, These Y_Ie|d a groundnut cake which has
een mainly used as Tive stock feed. For Preparmg flour
or protein”isolates, cake from pre-selected groundnuts
15 used because of the risk of mycotoxins in commercial
cake. The commercial value ofthe deoiled groundnuts
however, will be fairly high if the oi] could be removed
from the kernels without their breakage. Willich and
Feuge2 used solvent extraction for ~deailing whole
groundnuts. They soaked dry blanched and water

|anched groundnuits in various Solvents like petroleum
ether, hexane, trichlorofluoromethane, acetone and iso-
pentane. About 70to 80per cent oil was extracted when
soaked for 50to 120 hr. In hexane or petroleum ether,
Bhuchar et all have developed a modified version of
soxhlet extractor which removes about 70 per cent oil
from roasted whole groundnuts in 6-7 hr, Pressing was
Bfed b¥na n_umb%r ofworkerfsl’%) get oil without apprecha-

y damaging the shape of the groundnytsd-1"In the
Prese_nt stugy, attemi)ts have been made for solvent ex-

raction usmtrl petroleum eéher.

Spanish variety ot groundnut was procured from the
local market, Pétroleum ether tried was of two grades:
one havin b0|||n8 gomt between 40 and 60 and the
second between 60 and 80. For extraction, refluxing
apparatus with water condenser was used. ~ Moisture
fat,thet((:j. ¥vere determined as per the standard AOCS
methods.

Pretreatment.  Groundnut kernels may contain, mois-
ture as hl?h as 13 per cent. This intérferes with the
solvent exiraction of whole kernels. To overcome this,
roasting was carried out at different temperatures to

reduce the moisture to about 2 per cent. The tempera-
tures between 130 and 250aC were used. Roasting also
facilitates, easy removal of skin manually.

Extraction; ~ Extraction of each batch of 25 g was
done with 200 ml portions of petroleum ether. I case
of muIUgle extractions, each extraction was done with
fresh 200 ml solvent. Extraction times ranged from 4 to
26 hr. Both soaking as well as refluxing Were studied.

Solvent removal: “After extraction, groundnuts were
removed from the solvent and kept in 0pen atmosphere
%rg(i)lg—clS min and then dried tn oven for 4-5 hr at,

Oil was recovered by distilling off the solvent,

Table 1 gives the various treafments and conditions
that were Used. Table 2 gives the results obtained in
each case, . ,

From the results, it is clear that only refluxing does
not remove, sufficient oil from the groundnuts. Longer
refluxing gives more oil as is shown by treatments” A
and B. ~However, the IonPer refluxmtg develops cracks
and shorter time leaves oif'in the centre. The removal
of oil was found to be greatly improved by repeated
extractions_using fresh solvent.  This was "shown by
treatment C.. Higher temperatures during roasting faci-
litate extraction t[;lvmg better removal of oil. This was
seen in treatments D" E and F.  In these treatments,

Table 1 °r[treatments and conditions of extractions used
Treatment Pretreatment Extraction

ngp

mn
I T {
8 I IEfUX
(a)Er%ux
() 2 [ IEfUuX
y2 Nr
¥ & In
2 N %E
© haf“ux
H 160 5 “rre
I 160 Pa) rhsr x
J 160 5 rr x
o 2 el

+Petroleum ether of 60-80 fraction wes used.
172
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Table 2. vyield of oil and the appearance Of defatted,
GROUNDNUTS

isture O 0]
Treat- Me)lrﬂﬁre co(r?tl(lent m)v?d Appearance of the
ment  treament (%) rﬁ% of product+
% total oil)
A 200 417 593 Extersive cracking
B 24 494 400 No. cragks, central
portion oI r
C 206 094 700 Cracksdeveloped, good
in colour
D 200 46 760 Many cracks
E 1% 499 700 Extensive cracking
F 200 496 792 Some cracking
G 30 40 732 Some cracking
H 265 04 510 No cracks. Qi spots
a centre
I 245 494 872 Bxtensive | cracking;
c Iand B?fttgg
J 245 494 TAL No cracks; excellent
procuct

+ All the treatments yielded whole groundnuts without splitting,

higher the temperature, shorter is the time needed for
roastln?; Ionﬁer duration caused discolouration of the
product. The temperatyre of 210°C gave the best
removal of oil. However, in these experiments, oil 00zes
out before the skin was removed and'the oil is lost along
with the skin. The high temperature also causes darken-
ing of the kernels If time Is not short enou?h. Cracklng
was also observed in these kernels. In treatments D an
E, since higher boiling solvent was used, its removal
from seeds was found™to be difficult.

Refluxing alone causes cracking problems. Henge,
combination of soaking and refluxing was tried:; soaking
alone takes verg long time. I treatment H, soaklng
for 24 hr after 2 hr refluxing was done.  This remove
onlg o7 ﬁer cent oil and still Some oil spots were notice-
ablé in the centre. There was no cracking of kernels, In
treatment |, after refluxm% and soaking additional reflux-
Ing was done to extract the residual oil from the central
partigns. As the results show, this gave the best removal
of oil i.e. 872 ;taer cent. However, extensive cracking
developed and the ?roundnuts were chalky and very
brittlg. Therdld not have any natural flavour. Finally,
soaking followed by shart Tefluxing in treatment
gave good removal of oil i.e. 74.1 per cent. |
also 1o cracks. The product was excellent with adequate
colour, flavour and taste. This showed that soaklnq
with refluxing gave good product with high commercid

value in a reasonable time of 26 hr instead of 50-120 hr
extraction done by earlier workers2 — Such deoiled
g}roundn,uts may not find difficulties for acceptance by

e Indian population in their normal dietaries and
particularly In”snacks.

T,
Receive)é!)gﬁDece’ | r%.%l
Revised 5Ju|y lw
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BULK DENSITIES OF OILSEEDS

Data on hulk densities of different oilseeds and their products
are given. Wide variations observed in the values are due
to varietal and structural Characteristics.

. A knowledge of bulk densities of oilseeds is useful
in storage and transport, o
In the course of Work at the institute over years,
data on the bulk densities of several oilseeds and their
products have been accumulated., o
The method used for determining bulk densities is as

There were  follows

OWS; . -
. Arepresentative _bqu_samPIe ofthe material is packed
in a natural condition in a tare metallic container (one
foot cube) specially constructed for the purpose and
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Table 1. bulk densities of oilseeds

Scientific name  Part used

Hibiscus sabdariffa
Acacia arabica
Ricinus communis

Capsicum annum
Coffea robusta

Cocos nucifera

Gossypium hirsutum

Cedrus deodara
Xanthium strumarium

Arachis hypogea

Ceiba pentandra
Mangifera indica

Brassica juncea
Elaeis quineensis

Oryza satira

Carthamus tinctorius
Shorea robusta

Sesamum indiami

Glycine max

Helianthus annus

Manihot esculenta
Tectona grandis

Nicotina tabacum
Tamarindus indica

g
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Weighed at ambient room temRerature. An average of
replicate values is taken and, the values are metricised.

The data are summarized in Table 10 as to form a
ready reference. The authors thank Mr. R. Prasada Rao
Junior Scientific Assistant of the Institute for his assis-
tance_and Indian Coungil of Agricultural Research,
New Delhi for financing shcemes orl post-harvest techno-
logy of oilseeds.
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POST HARVEST CONTROL OF SPOILAGE IN
MANGO (MANGIFERA INDICA L) WITH HOT
WATER AND FUNGICIDES

Four fungicides, (Benlate, Thiabendazole, Captan and
Rovral) each at 500 ppm concentration in cold or hot
water were used singly to control fungal spoilage. Post
harvest dip treatment of Aiphonso mango with Benlate
(500 ppm) in cold water (28°C) reduced the fungal
spoilage significantly during storage for 12 days. It also
retarded the ripening of fruits. Benlate combined with hot
water dip treatment did not show further reduction in
spoilage. Captan (500 ppm) and Thiabendazole (500 ppm)
were found to be the next best fungicides for controlling
spoilage in Aiphonso mango.  In ‘Totapuri® cuitivar, no
fungicide was effective in controlling fungal spoilage. The
edible quality of the fruit was not altered due to these
treatments.

D_urln? ripening and _stora?e_, mangoes hecome Sus-
ceptible To mO’croblaI Sﬂona ellike softrot, anthracnose%
and stem-end rot2. . Hot Water dip treatment2 use o
Benomyl34 and fymigantsbare reported to control some
of the Spoilages n mango. _
Stem-end rot and anthfacnose are the most important
post harvest diseases of 2 commercial cultivars of mango
namely, ‘Aiphonso’ and ‘Totapuri’in South India. It'Is
essential to redyce this spoilage for better utilization of
the fruit. In this report, an attempt has been made to
examine. the efficacy of four fungicides. mdividually/
alonP with hot water treatment, in controlling the fungal
spoifage In ‘Aiphonso’ and ‘Tatapuri” mangoes. _
Mafure mango fruits of ‘Aiphonso’ and ‘Totapuri’
grown in our experimental far at_Hessaraghatta Were
Used. One thousand ‘Aiphonso’ fruits were divided into
lots of 25 fruits each. " Four lots were used for each
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treatment.  Four hundred fruits of ‘Totapuri’ were
divided into lots of 25 fruits each. Triplicates lots were
used for each treatment. _
The fungicides used were Benlate (500 ppm), Thia-
bendazole “(500 ppm) Captan (500 ppm) andRovral
g500 ppm) (obtained from May and Baker India Ltd).
Solutions of the fungicides, were mage in water contain-
ing 0.1% Tween 80, Fruits were dipped in individual
fun(%_mlde solutions for 5 min, air dried and stored in
ventilated wooden boxes for ripening at ambient con-
ditions (28°C, 40-60 per cent RHr). I case of hot water
dip treatment, the temperature of the bath was maintain-
e
h

at t52°C. Fruits were treated within 24 hr after
arvest.
Ripening and fungal spoilage of fruits were assessed
on the 8th'and 12th Qays aftertreatment. Ripening was
Jrudged t()jy changes in” calour, texture (softenmgzg and
lavour development.  Fungal spoilage was detected
by the development of externdl symptoms of the disease
and further confirmed by microscopic examination.
Chemical analyses for acidity and sugar content were
made by _foIIowmgn established tprocedure_s reported
earlier2 using flesh"homogenate of 4 fruits in duplicate
samples. Vitamin C was estimated t|tr|metr_|call)( using
2-6, dichlorophenol indophenol dye. Experiments weré
rc]arrled out during 2 seasons and the results are presented
ere,
Ripening and spoilage:_ In ‘Alphonso’ mango, appli-
cation of cold agueous Benlate solution retarded ripen-

ing and reduced spoilage aﬂmflcantly (at Lper cent level)
a5 seen on the 8ih and 12th days of storage (Table 1).
Thiahendazole and CaRtan treatments had no effect on
ripening, but reduced the sp0||a(r1e (at 5 fper cent level).
Rovral was not useful in controlTing the fungal spoilage.
Hot water dip treatment at 52°Cfor 5 min enhanced
ripening as seen on the 8th day of storage and reduced
the fungal spmlage (at L per cent level).” Combination
of Benlate and hot water was not advantageous in further
control of spoilage. However, the enhanced ripening
due to hot water freatment was counteracted by Benlate.
The extent of control of spoilage in cold water+ Benlate,
was on par with hot water treatment. .

In “Totapuri’ mango, where the fungicide treatments
were used only in coldl water, there was neither change in
rate of ripening nor. reduction in s?mlage_ (Table 2).

Chemical coniposition with respect to acidity, vitamin
C and sugar content did not alter due to the fungicide
treatments, except In Benlate where the total stgars/
acidity ratio was less in ‘Alphonso’ mango (Table 3 & 4).
Firmness of the rlge fruit measured as pressure in kgs
was around 26-3.2 in ‘Alphonso” and 4.0-4.8 in

otapurt’.
_ Stu% on the effect of fungicides in cold and hot water
in “‘Alphonso’ and. ‘Totapuri’ mangoes, has shown that
Benlate (500 ppm) in cold water is effective in controlling
the fungal spoilage in ‘Alphonso’ mango but not in
Totapuri’. This drfference could be attributed to struc-
tural * differences, like the thickness of the peel in

Table 1. effect of fungicides on ripening hehavioyr fungal spoilage in ‘alphonso’ mango held
)

Type of weter Fungicices
Cold Nil
Cold Benlate
Cold Thiabenoazole
Cold Captan
Cold Rovral
Hot Nil
Hot Benlate
mt TC‘r;b@tag%ndazole
Hot Rovral
CD. at 5%
CD. a 1%

Tiveen 80 is used in all treatiments including control.
Al fungicices were used at 500 ppm level

Ri Aﬁer%da}gl il Ri pler 1|2:da§ il
| U Spollage Undal SpOl
R N T
48 (44 YARR)) a7 (83 A (Y
18 5 62 B2
4 12 100 2

47 (43 1A M 2 (20
48 (44 5 (3L % 28

5 2 (11 ® B
43 4 6 (1 100 10 (1
% 7(16 u 10 (18
62 4 (1 Vi 16

ol 2 B 10 (18
5 8 2 0

17 143 199 124

Transformed figure in parenthesis are used for comparison (note in the text).

3
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Table 2. the effect of post harvest treatment with fungicides on ripening behaviour and fungal
SPOILAGE IN ‘TOTAPUrT MANGO

Type of weter Fungicide
Cold Nil
Cold Benlate
Cold Thiabendazole
Cold Captan

Tineen 80 is used in all treatvents including control.

Al fungicicks were used at 500 pom level _
Transformed figure in parenthesis is_ used for comparison.

None of the treatrments showed significant diifference.

Table 3. effect of POST harvest TREATMENT of FUNGICIDES ON CHEMICAL COMPOSITION OF RIPE

Typie of water

Cold Nil

Cold Benlate

%llg Thiabendazole

Cold %\Ertgln

Hot Nil

Hot Benlate

Il:llot Thiabendazole
ot

o o

Initial (at harvest)

Tineen 80 wes used in all treatrments inclucing control.

0.47
0.59
0.46
0.44
0.27
051
0.71
0.42
0.40
042
2.3

Al fungicices were used at 500 pom level

Values are on %o fresh weight besis.

Data are the average of 2 replicates each one respresenting 4 fruits.

Table 4. effect of post harvest treatment with fungic
‘totapurT mango held at 28°c (40-60% rh)

Vitgmn C
)

Type of water Fungicicles used
Cold Nil

Cold Benlate

Cold Thiabandazole
Cold

Initial (at harvest)

Tieen 80 was used in all treatments.

All fungicides were used at 500 pom level

Values are on Y% fresh weight besis.

Data are the average of 2 replicates each of 4 fruits,

23
25
23
19
2
28
23
2
18
2
9%

o,

016
015
012
012
143

Reducing

SUgars
4.25
4.00
3.25
4.25
4,00
475
5.00
4.20
3.00
3.75
2.1

my
22
148
167
200
300

‘alphonso’ MANGO HELD AT ?28°C (40-60%RH)
Fungicides used  Acidi Vitamin C
Y (s utr%)

Total

reducing Sugars

15
134
160
140
170
170
16.0
145
140
140

5.2

Reducing

SUgArs
45
38
40
32
30

ar. acid

atlo
372
21
28.6
318
37.0
33.0
205
348
35.0
333

ides on chemical composition of ripe

Total
reducing Sugars
110
110
15
112
56

After 6 days After 9 days
Ripe Spoilage Ripe Spoilage
25 (33) 4(9) 83 (66) 8 (16)
41 (40) 4 (9 77 (62) 5 (13)
47 (13) 8 (15) 89 (72) 12 (20)
41(40) 9 (15) 88( 70) 16 (24)

Pressure
Gi
40
47
44

48
2
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Totapuri’ resultrnq in noil penetration of the fungicide
in cold water. Similar cases of meﬁectrveness ot Benomy|
in cold water are reported by
and Murrhead3|n mangoes 0f'M
respectivel %/
etardation of rrpenrng b;(
‘Alphonso’ man%o could be attributed to its growth
reﬁulatory effectd. This retardation was countéracted
when Benlate was used in hot water and 1t is known that
hot water treatment enhances ripening2 Similar retarda-
tion of ripening has been recorded/ when Zingb was
used to_ control Spoilage in ‘Alphonso’ manPo Effroacr(
of the fungicides in controlling fungal spoilage was no
enhanced When they were Used in hot water, There were
no differences in consumer’s acceptance of the fruit in
different treatments.

Authors thank Dr, G. S. Randhawa and Dr. K. L,
Chadha, Directors ofthe Institute for the encouragement
durrng thrs investigation and United States Department

Agricu ture for iprovrdrng PL- 480 funds for this work.
Authors also than Karr asappa, Technician
for the chemical analzfsrs and Mr. V. R. Srinivasan,
Junior Statistician for the statistical analysis of the data.
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STEEPING PRESERVATION OF FRUITS
Fruits like, peach, plum, nectring, grape, guava, banana,
pear and pineapple were preserved in steeping solution;
having 30 per cent sugar, 0.4 per cent acidity and 400 ppm
0of S03, in glass jars. All the fruits except plum and nec-
trine were found acceptable after four months steeping.

Fruit production in Punjab State has increased during
the past few yearsl Duririg the seasonal glut, pnces are
fairly low, but in the off season, there is agreat increase
In tfie prices, Canned fruits are verycostlr and some of
their desirable qualities like texture”and flavour are, lost.
It is, therefore, Important to develop simpler technigues
of p]reservatron which can be used by the_house-wives
in the urban as well as in the rural areas. The preserva-
tion of fruits by steeping, does not require costly equip
ment or packaging matérials. |t is of practical Interest
to the fruit ingustry, by way of extending the seasons’s
availability of the’ friits,

Varretres of Peach, plum, nectrrne Nectrrne 5at
of peach_which Is Tuzzless. Te cultivar use
‘Sun Red” introduced from Florida, USA.), rape

Uava, banana Bear and pine pple were procured from
eorc ard of ur1uab Agricultural Unrversrt or from
the local market (Table 1). After washing thorough
In fap water, mea le and pear were cut into ces
and halves respectiv I@ Banana was peeled, while other
fruits were kept as such, Except grape and banana all
the fruits were blanched for 4 min in borlrnﬁ water. They
were filled | |n 0lass | dars and covered with 30 per cent
su&ar s¥rup having 0.4 per cent acidity and 400 ppm. of
he ratio Of fruit to steeping ‘solution was 1.1
The éars were kept at room temperature from June to
November.

The fruits were analysed for total soluble solids (TSS),
acrdrt ascorpic acid when fresh, as well as after four
mont S steep|n1g %reservatron (Table 1).. The syru% also
was tested for acrdrty ascorbic acid and 'S con
tent and chan%e In colour after storage. Sable ). T
organoleptic vaIuatron Was carrie ou by ten semr
trarned pane lists, da 7porrét scae wrt extrelme
eS| ery Gesiranle sr desirahle=
nertnergesrrabl n/or Jesrrable 4 %tl undesrrab

= 3, very undesirable= 2and extremeyun esirable=I,
Average scores ofthese attributes are gjven in Table 3
The TSS was determined by nand refractometer and
acidity by trtratron method2.” Ascarbic acid was deter-
mine usrn%r 6 dichlorophenol  indophenol dye for
titration2. The residual SO2was determined by Monior
illiams method2.

It Is evident from Table 1 that the increase in TSS of
fruits is related to the texture of the fruit, the relation is
more I peach (var. Flordasun) and less in pineapple®
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Table 1. chemical composition of the FRESH AND DRAINED FRUITS

it Fresh fruit Drained fruit
it (0 - i S veaid SO
B o g By Ay b Adigad S0
Plum  Alucha Black 90 19 10 50 180 00 k3
Nectrine  Sun Red 80 082 bl 230 080 32 4)
Pech  Shane-Punjad 10 0% 6.0 250 092 35 52
Grape  Perlette 230 057 15 260 056 10 4)
Grape  Anabe-Shahi 150 043 20 240 043 15 4)
Grape  Beauty Seedless 190 045 10 250 045 00 4)
Pech  Hordastn 70 100 6. 250 0% 35 5
Guava  Allahabad Safeca 10 044 1860 178 043 5.0 &0
Pear Pathamakh 85 042 20 210 042 00 &0
Banana — 284 0.4 51 290 036 21 &0
Pineapple — 115 08/ 80 180 062 40 (i3
Table 2. COMPOSITION OF SYRUP AFTER FOUR MONTHS
Fruit Variety (psp?ﬁ) % éﬁ%% n (°1E-35r|8x) Syrup colour
Plum Alucha Black 200 045 285 Light red
Nectrine Snred 20 043 290 Slight red
Peach Shane-Punjab 2 043 290 No change
Peach Flordasun 2 044 28 No ¢
Grape Perlette 20 042 280 Light pale green
Grape And-e-shahi 20 041 285 Slight green
Grape Beauty Seedless 190 040 280 Ligit recloish
Guava Allahdbad Safeca 2 040 290 No change
Pear Patharmakh 240 042 285 No change
Banana — 210 03 298 Slight whitish
Pineapple — 2 043 285 No' change
Original TSS of syrup wes 30°Brix;  acicity wes 0.4% citric acid and;  SC2 content wes 400 pom
Table 3. organoleptic score of DRAINED FRUITS AFTER FOUR MONTHS OF STEFPING
Fruit Variety Colour and Texture Flavour
appearance

Plum Alucha Black 35 35 30
Nectrine Sinred 30 36 32
Peach Shan-e-Punjab 66 62 65
Peach Flordasun 6.0 50 6.6
Grape Perlette 69 61 6.3
o g I B

B . . .
Gu%?/g Nguhtyabad Safeda 6.2 55 68
Pear Pathamakh 65 6.0 59
Banana — 64 55 61
Pineapple — 68 6.0 64
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quava and pear. The acidity decreased in all those fruits
which had; acidity higher ‘than that_ of syru% but in
banana, It increased to'the level of acidity of the syrup.
Ascorbic acid decreased in all the fruits. Fresh guava
had 186 mg/100 g of ascorbic acid, which decreased to
5 mo/100 g after Storage. The residual SOzin the fruits
rangéd from 35 to 65 ppm., y

ere was s||1qht change in_the composition of the
stegpin syruP( able 2).” A slight decrease in TSS was
noticed'In all the solutions. In banana, acidity decreased
whereas it increased slightly in other fruits. The S02
content decreased n all the Solutions and it ranged from
180 to 200 me _

The red colour of plum, nectrine and_grapes (Beauty
Seedlus var.) was reduced appreciably (Table 3). There
was slight leaching of the green prlﬁment In grapes (var,
Perlette’ and ‘Andd-e-Shahl). ~ There was no” marked
change in the colour of peach, ?u_ava, pear and pine-
ellpple. The skin of i),lum, nectrine and peach (var.

Iordasunz loosened slightly, resulting in Soft texture
ofthe fruit.. Plum and néctring lost their natural flavour
and white film was found on the surface of the solution.
These two fruits were found unacceptable organolepti-
cally, while other fruts like peach, guava, graPe, banana
?lneapple and pear, which had their normial texture and
lavour were acceptable.
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USE OF TOMATO SEED POWDER AS AN ANTI-
OXIDANT IN BUTTER AND GHEE

Tomato seed ponder at 5% level added to fats, inhi-
bits rancidity and ensures their stability practically to
the same extent as 0.01% of Butylated hydroxytoluene
(BHT) or Butylated hydroxyanisole (BHA).

In the processing of tomatogs for different products
such as juice, puree, sauce,. ketchup, efc. the wastes
which include skin, core, trimmings, culls and seeds,
comprise nearly 20 per cent of the tomatoes. These
wastes can e “utilized for the preparation of several

"

useful productsL The seeds have been reported to posses
antioxidant property2, and as such, it was of interest to
study its effectiveness as an antioxidant in butter and

e,
g_ Different methods have been reported for the separa-
tion of seeds from tomato pomace, namely, gravity
separation3 water or dilute hydrochloric acid or washing
soda treatment prior to drying of pomace4 in the sun
or rotary drying of press cakebetc. Inthe present studies,
sun drylntg 0f the cannery waste obtained from NAFED
factory, followed by separation of the seeds using 50
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30

per cent hydrochloric acid was found satisfactory and
also economical. _ _

The separated seeds were powdered in a small grinder
and mixed with white butter and 8hee at 1 3and 5¢
er cent levels. BHT and BHA at 0,01 per cent concen-
ration were used for comBanson. The treated samples
were dried nan oven at 100°C (373KI) and the Joeromde
values, determined by standard ISI methods ~ The
analytical data are shown graPhlcaIIy in Fig. 1&2
for butter and ghee respectively. °

The peroxide Values were reprodugible within 5 per
cent variation. It will be seen that with increasing level
of tomato seed powder, the peroxide value and hence
the degree of oxidation decreases in a ?lven Interval of
time. “Addition of powder at 5 per cent had practically
the same effect as 0.01 per cent BHT or BHA. These
results arc in agreement with those reported in the case
of sun flower and rapeseed oils2 The tomato seeds
are non-toxic and also rich In essential amino acids
and oil can serve as a usefyl natural antioxidant instead
of BHT or BHA. Work IS In progress to identify the
component or components in thé seeds whichi are
responsible for the antioxidant property.
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Thanks are due to NAFED for providing the fruit
Waste.
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IS POTASSIUM SORBATE NECESSARY FOR
PRESERVING CANNED BUTTER?

Four types of canned butter, namely, (a) normal butter,
(b) normal butter+0.1% potassium sorbatr, (c) normal
butter+10% whole milk powder and (d) normal butter
+0.1% potassium sorbate+10% whole milk powder were
studied for their microbiological keeping quality over a
period of 3 months stored at-10°C, 17¢ and 37°C. Addi-
tion of whole milk powder prolonged the stability of butter
raider higher ambient storage temperatures. The presence
of air prolongs the survival of moulds in butter. Although
potassium sorbate effects a reduction in the microbial
status, its addition appears to be unnecessary and may
lead to substandard materials being marketed.

Butter (canned) normally requires low temperature
storage for protection from curdlln%, deemulsification
and mould, growthl However, due to limited refrige-
ration facilities in the field areas, butter is stored"at
ambient temperatures only by the defence personnel.
Under high. temperature conditions prevalent in many
parts of India during, summer, the butter gets separated
Into fat and curd with the product no longer fooking
smelling or tasting like butter, making it unacceptable.
A process using 10 per cent whole ‘milk powder was
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found highly successful to counteract this2.  However,
since the addition of milk powder increases the micro-
flora and nutrient content, the manufacturers made a
Plea for the addition of potassium sorbate. It was there-
ore, investigated whether the incorporation of potassium
sorbate in normal or modified canned butter is necessary.

Four types of treatments were given namely,

a) normal butter: _
) butter containing 0.1 per cent potassium sorbate,
¢) butter containing 10 per cent whole milk powder,
butter containing 0.1 Per cent potassium’ sorbate
and 10 per cent"whole milk powder.

These were manufactured by one of the Defence sup-
[illers as per ASC Specifications3 Tecontained milk solids
per cent, milk fat 80 per cent and sodium chloride 3
Per cent, Initial analysis was carried out for moisture,
otal viable count, proteolytic and lipolytic organisms,
coliforms, yeastsan
There was'a time lapse of nearly one month between
the manufacture of canned buttér and their receipt at
the laboratory. Each treatment was divided into 3 lofs
and were stored at -10aC, 27°Cand 37°C. and periodi-
cally analysed upto a period of 3 months, Butter of a
commercial brand was procured, from local market
mixed with 10per cent whole milk powder and inoculateq
with spores of a mould earlier isolated from butter and
similar studies were carried out. Butter without milk
powder served as control. These were studied under two

moulds as per standard methods™",

different conditions, One was kept in a flask with cotton
plug té) give aerobic condition and the other set was
canned.

The initial viable count ranged from 35 to 5 logs
Table 1). Coliforms were present in neglll\?lble numbers
less than 10/92) In the initial samples. ™ None of these
were found to"be of the faecal type. Staphylococci were
present in substantial numbers, many of which were
Posmve for coaqulase, D Nase and phosphatase. . A
ew of them weretound to be enterotoxigenic producing
enterotoxins A, B, Cand E. Caseolytic and lipolytic
organisms were present in large numpers. As butter is
chiefly composed of butter fat"and milk casein, they are
important In brmqm about spoilage. _

he control sample ?normal butter) Showed the highest
bacterial load. Addition of potassium sorbate reduced
the total microflora (Table 15 This could be expected,
as potassium sorbate is bacteriostatic against catalase
Posmve bacteria6. However, its addition"does not seem
0. be necessary, as there Is no Increase in any of the
microbial grotps, throughout the storage period in
samples not contammP potassium sorbate.” The increase
In coliforms and mould"count observed by Kaul et alJfi
in control samﬁles may be due to higher moisture
content and lack of NaCl in hutter. _

In the samples containing milk powder, the bacterial
population is lower than that of control. - Since addition
of milk powder increases the milk solids content, it was

Table 1. changes in microflora in the various types of butter at different temperatures

Moisture Total viable count

Stora&% %riod

10°C 2r°'C 3r°C -10°C 2r°'C 3r°C H0°C 2r°'C 31°C

Caseolytic Lipolytic
-10°C 2°C 3rC -10°C 21°'C 31

Staphylococei

Normal butter (Control)

Initia bl 161 181 52 52 52 38 38 38 42 42 42 33 33 33
% bhe 160 B4 — 38 36 — 26 16 — — 26 — 28 18
)] b5 ¥4 — 53 18 22 35 18 al 45 21 16 39 16 16

Butter +01%Pot. sorbate

Initia 163 163 163 37 37 37 25 25 25 27 21 21 26 26 26
5 168 169 168 — 3 23 — 33 39 - 3H 38 — 29 38
)] b1 %2 — 35 33 16 201 201 15 24 29 25 24 13 25

Butter+10% whole milk powcer

Initial Ur U7 U1 46 46 46 37 37 37 36 36 36 36 36 36
% K0 49 B0 — 37 48 — 32 33 — ¥ 32 — 29 2
)] Ko U7 — 36 31 23 30 22 13 3B 22 20 26 23 20

Butter +0.1% Pot sorbate+10% whole milk powder

Initial B0 150 B0 43 43 43 31 3 31 38 38 38 37 31 I
% Ko B0 /O — 34 43 — 3 4 — 34 40 — 33 38
0 Ko u9 - 42 33 29 3 18 - 34 26 26 32 21 18
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nature of butter might have restriced rvrva of
mangotemr r0-Or ansm presenjtrniemr owder.
Besides, the a drt on o n}r owaer, 1o
|vrt9y % od Ied hutter' an avg
dt] teomrc:r(r)] Iarln o[%W h)/lo e ex er neren0 carrie
introducing mould spore four
er andJ t? an d uld] count on strgr/g
shovve drastic reddction In their survival.
nsorae there was a gradual reduction in all the
gqoups icroflora, Presence of potassium sorbate
er Ie ctron ast |s |s active agarnst c%ta ase

Bosrtrve tena a 50. ore
sjow ecreas |nt |cro ed eeen atte
en o m nths Ue to the low biolo |ca chemrca
ctrvr tt IS temperat re owevr |n stu
eus otrssru sorpate or Im rovrngt

reasonablﬁ to exPect a hr%her |oad. Perha[r%s the rntnnsrc

5 t fer

o butter, Kal etaIPPOSerVG a ncrea |nt
orm count of. control n;g eear
storage.  [hIS IS rat er u usua the mr
temperaflre 0 ﬂrowt 0 aII ctena and rtrcua
the coliforms fafl muc o\r eco ormsvvr
ecrease In num er drastically, Ing to -

on's

they are among the most sens etoqreez

sto e. TheyTurther repo atthemo dco nt an

cor rmcontof nrrabtlras %an
es ectively. It could be presu ed af

ol

\ﬂlna butter sam%les emselves m
een hea ycontamrnat and un f

Since the pur osf IS HOt 0 make Unacce ta utter
sample _acce tatfe t

e Incorporation 8ot ssium
sorbiate is not oByunnecessa Ut may lead to Substan-
dard ma terlal ’é

L
nocu éron stu es showed that the mould spores
Were na eto rowan In ¢ seo time

(htr(? 0?? ? t\/ho bein aero(ﬁrrc re urie
gen fo ir rovvt an he in the hermeti
sealed amo;a1 er death aster In swrt

Sl el Toes i

educe
9/ J (nsrc agre otq rate. ¥ is. therefore,
cluded that (f Ition of otassrumsorbat IS Unneces-

CO?GIHQ V(\:f?t?]qg specrt?cra agns and ag(P fion 0 mOISture

sodium chloride” are sufficient for Its J)Jeservat o(hr cen

Rresent da¥ trend 1S to 1 tﬁe IShe use of

tﬁé’h‘“&ﬁa uﬁéﬁseahva e S peDalon: O
Ic acrd de Xs saits In butter nggd not

the use of sor
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AEROBIC MESOPHILIC COUNT OF FRESH AND REFRIGERATED GROUND MUTTON 8

AEROBIC MESOPHILIC COUNT OF FRESH AND
REFRIGERATED GROUND MUTTON: EFFECT
OF PLATING AND INCUBATION TEMPERATURE

Pour and spread plate methods were compared at incuba-
tion tem[)erature 0f 30 and 37°C for enumeration of aerobic
mesophiles in fresh and refrigerated ground mutton.
Spread plating resulted in significantly higher recovery of
microbial contamination than pour plating in both fresh
and refrigerated meats. Incubation temperature of 30 or
37°C may be used for screening retail market meats and
30°C for refrigerated meats.
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Table 1. mean aerobic mesophilic count (LOGio/g) OF
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Several fungal isolates obtained from air, decaying plant

References debris and other sources were scregned for their ability to

produce cellulases both in liquid cultures and by solid state

L Onstian, (')Y]btn ol ooy Ié/llcrl %ﬁlo% fermentations. ~ Of the the twenty three isolates which
or %8 F{ EJ; pec showed significant activity, only Pencicillium sp. and
Aspergillus oryzae gave consistently high enzyme fitres.
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Aspergillus sp. (36)
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Table 2.

ellula ac ities and re
BY A FEW SELECTED FUNGAL SPECIES ON SOLID
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A NOTE ON ANTIBIOTICS SENSITIVITY OF
E. COLI ISOLATED FROM MARKET MILK OF
LUDHIANA CITY

Sensitivity to antibiotics of €. coli isolated from market
milk of Ludhiana city was studied. The results showed
that the isolates were most sensitive to kanamycin and
least sensitive to oxytetracyclia. Sensitivity to antibiotics
like erythromycin, Kanamycin, Oxytetracyclin, strepto-
mycin, iedramydn, cloxaciilin, ampiciilin, - polymyxin-B
and chloramphenicol was shown by 39.62, 84.90, 30.16,
7358, 4358, 52.83, 40.14, 79.24 and 6281 per cent of
the isolates respectively. Isolates from raw milk were highly
sensitive to kanamycin and polymyxin-B  while those
from pasteurized milk were sensitive to kanamycil and
streptomycin. Isolates from water and hands were highlr
sensitive to kanamycin, polymyxin-B and chloramphenicol.
However, the enteropathogenic strains showed a variable
response to these antibiotics.
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Table 1 DISTRBUTION CF E. cou ANC TOTAL VIABLE BACTERIAL COUNTS IN VARIOLS SAVPLES

Type/source C(l:l:) l%% E. ,i;)“ contaminated saor/rples AC\(/).uIrE] el é\g/ﬁ(nga

Raw milk ' "
Milk vendors 5 5 10000 11,00 1.88/40
Shops 8 T §750) 13900 106063
Dairies 1 8 0 Il 8,506
Canteers 2 2 10000 1286 15,000

Pasteurised milk 2 i 445 ki 15991
Dairy 3 3 10000 184% 50,772
Swals* from hands 4 4 10000 4665 2,68

«Counts of swabs are expressed as count/sg. om

rabbit ileal loop method12and only 4 of these isolates
were found enteropathogenic. _

The antibiotics sensitivity of these isolates was deter-
mined by dry disc diffusion techniqueld The antibio-
tics in the form of Paper discs were obtained from Desai
Laboratories, Surat,  The concentration of the antibio-

Criterion for testing the sensitivity of an isolate was
the presence or_abserice of Zone of inhibition formed
around the antibiotics, disc. . _

The results of antibiotics sensitivity presented in
Table 2 showed that kanamycin, polymxin-B, strepto-
mycin and ch!oram'ohemcol are the effective antibiotics

tics and the symbols used for them is as follows: since approximately 70 per cent or more of the
Antibiotics @Vmbols Concp. total isolates weré sensitive to these antibiotics,

) meg!disc while cloxacillin and ledramycin inhibited the growth
Erythromycin E 10 of 52.16 and 43.33 Per cent 0f the isolates respectively.
Kdnamycin K K| Garaninreported the antibiotics sensitivity of chlorar-
Oxytetracyclin 0 10 ghenlcol, erg/thromycm and oxytetracyclin’to be 72.00,
Streptomycin S fis 140 and 31.00 pér cent respectively at%amst E. cali
Ledramr_cm L 10 Ampicillin and erythromycin inhibjtéd the growth of
Cloxacillin 10 approximately 40 per cent of the isolates, while oxy-
Ampicillin Q 10 tetracyclin gave very low sensitivity of 30.16 per cent
Polymyxin-B 25) towards these isolates, Polakava €t al. b has reported
Choramphenicol C G v-hithat 61.20 per cent of E. coli isolates are resistant to

Table 2 SNSTMTY CF e. coLt ISOLATES FROM RAW AND PASTELRIZED MILK, WATER AND HANDS TO
DIFFERENT ANTIBIOTICS

Suretpe isToo a Number of sensitive isolates to indicated antibiolses

E K 0 S L V | X C
Rai mik . (37%0) (812.85) (31.185) (682.%5) (37%0) (46]%5) (43%15) (842;6) (65%2)
ikl ) @l o el Eh el ED
radia Lol owh on @9 B9 6H 69 @9 @Y

Foures in parentheses indicate percentages.
F,gK OSLVIXC arepgntit[)]itg% (See toxt)
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BOOK REVIEWS

Advances in Nutritional Research, Vol. 4. (Edited b
Harold H. Draper)—A Review, 1982, pp. 34,
Price: § 39.50

The fourth volume in this series is devoted to reviews
ofrecent advances In nutritional research related to hoth
human beings and animals.  The present volume covers
the following chapters: vitamin responsive genetic
abnormalities; vitamin D binding proteins; vitamin,D
compounds in human and bovine “milk; dietary P[o_teln
metaholic acidosis and calcium balance: the riufritional
significance, metabolism and function of myo-inositol
and phosphatidyl inosito] in health and disedse: neuro-
logy of pyridoxine; camnitine biosynthesis: _ nutritional
Implications; Insect nytrition: a comparative perspec-
tive; the nutrient requirements of cultured mammalian
cells; art1d fatty acid metabolism in the neonatal
ruminant.

The first chapter focusses attention on certain as_P,ects
of vitamin responsive genetic disorders, Such conditions
have recently attractéd much attention from human
genetecists and those. concerned with inborn, error
metabolism.  The significance of research in this area
IS, that It can provide"a tool for elucidating the normal
metabolic pathways. _ o

The second chapter describes the vitamin D binding
protein (DBFB and their role in transport of active forms
of vitamin D sterols in blood and their binding in

tissues. Not much is known about the metabolism of

DBP, Its possible role in the development of vitamin D
deficiency needs to be studied. 'The third chapter
describes the vitamin D compounds in human and bovine
milk and their origin. The mode of transfer of the vita-
min from plasma o milk and the transfer of the vitamin
from plasma and the relevance of the milk levels of the
vitamin in the Intestinal transport of calcium in neonates

are discussed, , o
In chapter-4, dietary protein, metabolic acidosis and
Recent observations

calcium halance are “discussed
on the effect of high protein diets on Ca excretion are
discussed in terms of acidosis produced by high protein
diets. Acidosis appear to be an importanf cause o

0steoporosis and represents an attem_Pt on the part of

the, body to use of the buffer capaci
maintain ph homeostasis, . .. _

In chapter-b, the nutritional significance, metabolism
and function of myo-inositol and” phosphatiayl mositol
In health and disease are discussed.  This chapter brings
Into focus recent studies on inositol as an essential

y of the bone to

factor in human nutrition, It is now recogmsed that
mam{ of the functions of inositol can be atfributed to
cellular level of inosito] containing phoslfr)]hollplds and
though present in small amounts “they may have an
important role in membrane functiod. =~ _
he role of pyridoxine in neurgbiology is discussed in
chapter-6, in terms of the role of vitaniin B2 dependent
enzymes In the metabolism of amino acids leading to
the “formation of hiogenic amines. . _ _

Chapter-7. describes carnitine hiosynthesis and its
nutritional implications. ~ There has™ been increasing
interest in the camitine which_ plays an impartant role
In the transport of fatty acid in muscle. . This chapter
describes the current Studies on the hiosynthesis of
carniting and, discusses the nutritional situations unger
which carniting levels may alter and their possible
biologjcal implications. _ o
. In Chapter-8, insect nutrition and its possible similari-
ties with mammalian nutrition are discussed. ~There
apPear to he sufficient similarities between the two, that
data obtained with the insects may be applied to mam-
mals. The need for further research in insect nutrition
to evolve a suitable model to study the nutrition and
metabolism of mammals is emﬁhasued.

Chapter-9 describes the research developments on the
nutritient needs of cultured mammalian cells. There has
been considerable interest in the use of cultured cells for
experimental purposes, particularly in the studies related
to human nutrition and precise’ information on the
nutritional requirement of these cells are important in
such studies, o o

Fatty acid metabolism in the neonates is still a con-
troversial subject and the last chapter describes, the
metabolism and transport of fat across placenta, diges-
tion. fransport of fat In a neonate and' metabolisn of
lipid in foetus of newborn, ' This chapter also discusses
some aspects of brown adipose metabolism in the new-

om., 4 :
This volume, like its predecessors presents timely

review and recent develoRm_ents op the |mPortant aspects

of nutrition, placing empnasis onthe newer developments

f like nutrition of c&ll in culture which has the potential

to become_an important tool In the future nutrition
research. . This volume will be of special interest to clini-
cal nutritionists and researchers engaged in experimental
nutrition and metabolic studies.

B. S. Narasinga Rao

National Institute of Nutrition, Hyderabad.

89



90 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL 20, MARCHAPRIL 1983

An introduction tofish handling and ﬁrocessm b¥ | J.
Clucas and P. J. Sutcliffe, Réport No, G. 143, Tropi
cal Products Institute, London, 1981, pp. /v+86;
Price: £ 2.60

Fish handling, preservation and processing in the tropics:
Part 2. 1”J. Clucas SCor_np| er). Report No. G 145,
Tropical Products Institute, " London, 1982, pp.
VIY+144; Price £ 4.05.

The first ofthe above fwo reports, as ifs summary states,
“nresents notes on twelve lectures, which in conjunction
with. (Fractlcal demonstrations and audio visual aids
Prow_e the basis for a. one-week training course suited
0 middle-level administrators and mana%ers. These
notes_ range broadly all over post-harvest aspects of
handling, Prese_rvanon processing and storage of fish.
Chilling, Treezing, salting, drying and_smoking are
described n detail with lustrations of the different
processing equipment available. . The various instru-
r&wents_buaeg In the fish processing industry are also
escribed.

The second re?ort, also presenting notes on lectures
to be given to the ‘same type of ersonnel, covers:
detailed discussion . of the methods in traditional fish
preservation by salting, dr mg,_smokmg, fermentation,
marination and boiling, desCription o the progesses
of canning, freeze-drying and Irradiation, description
of fisherieS products and’ by-products, and, discussion
of subjects such as qua||t¥_ assessment, mwrobmlog;i
relating to spoilage and public health, landing and reta
facilities, extension services and training. _

These two reports should serve as very useful guides
for all those engaged in teaching the priniples of fish
P_reservatlon and “imparting practical” training_ in the
ield. ~ Training personnel “and trainees will “find the
reports extremely valuable.

N. V. Sripathy
C.F.T.R.l. Fish Technology Experiment Station,
Mangalore.

Economic aspects of small-scalg fish cannin% b{
D. Edwards, R Street and 1. Clucas Report G 151,

Tropical Products Institute, London 1'v+36, pp.
Price: £ 140,

The Indian fish canning industry comprises of about

70 canneries, but possibly only a“fifth of this number b

are now operating. As 4 means of conserving fish for
human consumption, their role unfortunately Is not_of
any significance. Canned fish products are tod expensive
for the average consumer. The few fish canning units

which_are still surviving marginally, draw sustenance

- from limited urban markets, some démand during recent

¥ears in.the N-E region of India and army E)_u_rchas_es.
he capital blocked Up in unused and underutilised fish
canneries perhaps has to attract  some remedial
action, but then In the overall industrial scene, the fish
canneries form a drop in the ocean, too small tg elicit
attention. Lest we forget, it is the ittle drops of water
that make a mighty ocean. o
_Occasionally, nowadays, we do_ hear of priorities
glven to revival of sick industrial units. Perhaps, it would
e worthwhile to give it a try whether some unconven-
tional approach might overcome this sickness, _For
Instance, If all the Components of direct and indirect
duties and taxes that ada up to the final consumer price
of canned fish products. are withdrawn by the magic
wand of a policy decision, it is possiblg, hopefully,
that the lowered ‘cost to the consumer would trlg%er a
chain reaction of expanded market, increased output,
put idle installed caﬁacny Into harness and lead on to the
revival of the health of the fish canning industry. The
overall revitalisation of the economy Of this séctor of
small scale industry might well result in_significant
uantities of marine fish being canned, first foi the dome-
stic market and later for export as well. -On the other
and, by a hide-bound approach, canned fish products
which have become so dear with direct and " indirect
duties and taxes, and due to the h|tqh cost of containers,
could be dubbed luxury items and faxed further, leading
to the extinction of the’industry. Technological exercises
like introduction of aluminiur, cans in place of tin cans
or the eventual commercialisation of Racklng In flexible
pouches. would remain curiosities in the Indian context.
All this points to the pressing need for an economic
re-appraisal of the state of Indian fish cannln? units. The
report entitled “Economic_ aspects. of small-scale fish
canning” brought out by the T_ro?mal Products Insti-
tyte, London, purports “to indicate to administrators,
planners and potential investors, the technical and econo-
mic factors essential to evaluate the establishment and
successful operation of a small fish canning enterprise in
tropical countrjes”. Three basic cost models based on
canning of sardines have been used for the financial analy-
sis. On'the hasis of 250 day 8-hr shifts worked annually,
the models are of production caBacny per shift of:
10,000 cans, 20,000 cans and 10,000 Cans substituting
labour for machinery for beheading and qutting of fish
and_labelling of cans. The last model 1s nearest to the
Indian situation. The discounted cash flow method has
een used to analyse the cost models, A project life of
10 3{<ears has been assumed.  Sensifivity analysis to a
marked seasonality of fish resulting in reducing of shifts
worked to 150 per Year snows dn acverse effect on
profitability. Ditficulty and expense of obtaining cans
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and other mPUts tend to shift the project towards becom-
Ing nonviable. These indeed seem to be the very con-
straln%_s under which the Indian fish canneries are now
operating.

pThls reﬁort by the Tropical Products Institute should
serve as the bagis, for all those with real concern, for a
study of the present malaise and the bleak future of the

Indian fish canning industry.

N. V. Sripathy
CFTR' Fish Technology Experiment Station
Mangalore.

Psychrotrophic micro-orlglanisms in spoilalge and patho-

%enc_lt%(. (Ed. by J. H. Roberts, ‘G, Hobbs, J.G.B.

hristian and N. Skovgaaed) Academic Press, London
New York, Toronto, Sydney, 1981, pp. 526, £ 24.00

This book is based on the proceedings of the XI
International Symposium on food microbiology orga-
nised by the Committee on Food Mlcroblolpqy and
Hygiene of the International Union of Microbio o&ucal
Socleties held at Aalbory, Denmark on 6-11 July 1980,
The papers presented at'the Symposia are grouped into
three parts.  The first part includes papers dealing with
the fundamentals of microbial activity at low tempera-
ture.  Subjects covered in this part refer to a compara-

f
tive stud%”_of the physiology of ps%chrotrophlc and

pS}/chrop Ic bacteria, the properties Ygelf_iltratlon of
extra cellular lipase enzymes of psychrotrphic bacteria
growth potential of most common salmonellae and
arrhizona between 3-17°C_and phenetic affiliation of
sychrotroRhlhc bacillus. The last paper in this part
ries to show that dissemination of R-plasmids™ by
conjugation jn food stuff durmg normal storage conti-
nues particularly at high températures. _
The second part referting to low temperature spoilage
of fods, includes a larger number of papers which are
sub-dlivided again into 5 subsidiary %oups based on the
type of food material examined. In the first subgroup—
the gapers deal with some enzyme systems in milk
stored at low temperature, taxonomy of Psychrophlles
and on evaluation of different methods of analysis, In
the 2nd s_ub?roup—,B, papers deal with the organisms
Involved in the spoilage of meat at low temPerature
with particular reference to Microbacterium  thermos-
phactum.  The su_b?roup C and D deal with the psy-
chrotrophic bacterial flora of fish and those of agricul-
tural_products respectively, The fifth subgroup in_this
part is mainly concerned with the influence 0f the micro-
climate on psychrotrophic microbial_ activity in foog.
The third part incluaes papers dealing witf the ecology
of psychrotrophic pathogens. Under two subgroups

in this part, Yersinia enterocolitic, Clostridium botulimum
and Leptospires are examined with  respect to their
taxonomy, ecology and pathoPemocny. ,

This IS Indeed & very valuable compilation of papers
written by competent feople. At a time when refrigera-
tion stordge is becoming the choice for storage, fhese
papers vividly present thé advanta%es and disadvantages
of cold storage. For any research on psychrophiles or
Psychrotrophles, this book provides. the required ?mde-
Ines for future work. Hence, this will be a very valuable
addition to the library used by research workers on
psychrophiles.

V. Sre&nivasa Murthy

1L, Mysore.

Food Carbohydrates: (‘edited t@/ David R.. Lineback
and Georgé E. Inglett), IFT Basic symgosmm Serles;
Publishing Company, U.S.A” 1962, pp. 494,

_ Ing
Price: £ 49.50.

This book represents the proceedings of a symposium
held on June 56 1981, by the Instituté of Food Techno-
logists and the Internatignal Union of Food Science and
Téchnology, USA. The 23 papers ?resented at the
symposium deal with gz simple sugars-fryctose, polyols,
sucrose and lactose (72 honey. com and maple syrups
77) food polysaccharides, (V) dietary fiber i{VL)) Maillard
reaction ~ (v2) lectins and covered aSpects of Chemistry
structure, ana|r¥5|s, metabolism, food applications_ of
derived and rew. carbohyadrates, taste, consumPtlon
%atterns health implications and requlatory status.

ach author reviewed his area of work and emphasized
the future course of research. |
. The progress In the field of analysis related to the on-
ling application of modern analytical methods have been
reviewed using micro processor-aided digital read out re-
fractometers, densitometers, HPLC and ‘atomic adsorpt-
jon spectrophotometers in the determination_ of carbo-
hydrates and ash.content and development of analytical
schehmes for detaged flbgr e‘I]ysw. _

The needto understan épt e strycture of native and
modified starches, (Z2) the interaction of starch with
hydrocolloids and proteins, 1(ZZz)the processes of gelatini-
zation and retrogradation of starch and  (zv) the confor-
mation of polysaccharides in pure and combined systems
of solutions and gels was pointed out, In order to con-
struct models for”interpreting structures in the natural
context and for guiding fabrication of new foods,

The food application” of lactose and its derived pro-
ducts, polyols, high fructose corn syrups In bakery,
beverages, canned fruits and vegetables, confectionery,
dairy products and dietetic foods have been described
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The health implication ot carbohydrates has received
due attention. The reported aaversé effects of excessive
sucrose consumption In causing dental carjes, elevatjon
of serum triglyCerides and impairment of the insulin-
produclntq system. depend on. a number. of factors,
necessitating” caution In drawing, conclusigns.  More
knowledge ahout the physiological effects of fiber in the
human (et was felt necessary for evaluating its role.
The advocacy of special dietic foods, promotion of new

fo%ds and labelling of marketed foods require restraint
and care,

The hook with its go_od coverage of the sub{ect,
useful blbllograph¥ and index Is a valuable addition
to the libraries. of research and teaching institutions
devoted to nutrition, food science and technology.

M. N. CISléalljlc_yanarayana

RI, Mysore.

NATIONAL SYMPOSIUM ON SURFACTANTS,
EMULSIONS AND BIOCOLLOIDS

(Fundamental and Industrial Aspects)

October 27-29, 1983

Department of Chemistry and Department of Food Technolo%and Biochemical Engineering

Jadhavpur University is holding the above Symposium from October

-29, 1983 at Calcutta.

The technical sessions are intended to comprise of invited lectures, presentation of papers and recom-
mendation for future work through panel discussion on the following areas:

L Fundamental and applied aspects of surfactants, micells, emulsions and microemulsions.
2. Physical chemistry of biopolymers, oiosurfactants, biogels and interaction of biopolymers.

. Interested persons may contact the Conveners, Prof. S, K, Aditya and Prof. D. K, Chattorag'
National Sym[t)o_smm on Surfactants, Emulsions and Biocolloids, Jadhavpur University, Calcutta-700 032

for further” details.



ASSOCIATION NEWS

Delhi Chapter President—Mrs, Yamuna Ranga Rao, Secretary—

The Annual General Body Meeting was held on 1t Mr. Surendra Kumar Sood, Jt. Secretary—r. V. V. L

February 1983 and the following O%ice hearers were  Narasimham, Treasurer—Mr. B. D. Tripathi.

elected: President—Mr. Laljeet Singh, Vice-President —

Dr. J. S, Pruthi, Dr, (Mrs)J K. K. Sharma, Secretary—

Mr. . P. Grover, Jt Secretaryd—l\/(ljr_. N. K. Dsadlanl, Trivandrum Chapter

reasurer—Mr. Y. K. Kapoor and Editor—Dr. Susanta A seminar on “Utilization of cassava for 1p[oduction
[

K. Roy. of alcohol™ was +omt|¥ sponsored by the Trivandrum

chaﬁter of AFST(l), State Committee on Science &

Tec nolog% Govt, of Kerala and RRL, Trivandrum on

Hyderabad Chapter _ 2nd Decenber 1987 The seminar was inaugurated by

The Annual General Body Meeting was held on 19th  Dr. K. Gopalan, Vice-Chancellor, Cochin ‘University

March, 1983 and the following Office bearers were elect- and Presided by Dr. Vasudev, Chairman, Kerala Staté
ed: President—Mr. P. V. Strya Prakasa Rao, Vice- Committee on” Science and Technology.

NATIONAL SYMPOSIUM ON QUICK FROZEN FOODS
(Present Status and Prospects)

November 12-13, 1983

The Delni Chapter of the Association of Food Scientists and Technologists (India) is conducting
the above Symposium from November 1213, 1983 at New Delhi.

The main object of the Symposium is to assessthe prresent status, recent trends and future scope for
%evelopment and manufacture of frozen foods in India. The subject areas proposed to be covered in the
ymposium are:

1 Frozen Meat and Poultry Products
2. Frozen Fish and Crustaceans

3 Frozen Dairy and Bakery Products

4. Frozen Fruifs, VegetableS and Products
5. Food Machinery for Freezm%_of Foods

9. Sauahtgyingontro and_Standarization of Frozen Foods

Storage. Transportation & Distribution of Frozen Foods.
For further information regarding Symposium, interested persons may please contact;

Mr. O. T. Grover

Hony. Secretary

AFST(1) Delhi”Chapter .
Clo_Gardners’ Corporation
6, Doctor’s Lane

New Delhi-110 001

cka
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INSTRUCTIONS TO AUTHORS

Manuscripts of papers (in triplicate) should be typewritten in double space on one side of bond
paper. The manuscripts should be complete and 1n final form, since only minor corrections are
allowed af the pr ?_f stage. The Iﬁ)a’per submitted should not have been éaubllshed or data com-
municated for publication anywhere else. Review papers are also accepted.

Short communications in the nature of Rese%rch 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. Superscripts
and, 3ugscrlpts should b_% legibly and carefully placed. Foot notes especially for text should be
avoided as far as possiole.

Abstract:  The abstract should indicate the principal findings of the paper. It should be about
200 words. 1t should be in such a form that abstracting periodicals can readily use it.

Tables: Tables as well as graphs, both representing the same set of data, should be avoided.
Tables and f|%ures should bg numbered consecutively in Arabic numerals and should have brief
titles, They should be toyPed on seR_arate papg_r. Nil tesults should he indicated and distinguished
clearly from absence of data, which IS In

than nine columns,

Illustrations:  Graphs and other line drawings should be drawn in Indian ink on traging Pap_er or

white drawing paper preferably art paper. The lettering should be in double the size'0t printed
letters. For Satisfactory repraduction, graphs and lin drawings should be at least twice the

erted size 16cms (ox ‘axis) x 20cms éog/ ams?; photographs must be on glossy paper and must
ave good contrast; three 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 Pablication, London, 1962.

References: - Names of all the authors along with title of the paper should be cited completely in
each reference. Abbreviations such as et"al., ibid, idem, should be avoided.

The list of references should be included at the end of the article in serial order and the respec-
tive serial number should be indicated in the text as superscript.

Citation of references in the list should be in the following manner:

(@) Research Paper: Jadhav, S.S. and Kulkarni, P. R., Presser amines in foods, J. Fd Sci.
Technol., 1931, 18, 1%6.

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 192, Vol. 11, 966, _ _ _

(c) References to article inahook: Joshi, S. V., in the Chem|str;f
Venkataraman, K., Academic Press, Inc., New York, 1952 Vol. _

(d) Proceedings, Conferences and SYmposm Papers:  Nambudiri, E. S. and Lewis, Y. S., Cocoa
in confecfionery, Proceedings ofthe Symj})osmm on the Status and Prospects ofthe Confectionery
Industry in India, Mysore, %1979,_2. _ _ _

() Thesis:_ Sathyanarayan, Y., Phytosociological Studies on the Calcicolous Plants of Bombay,
1953 Ph.D. Thesis,” Bomba Unlvers_lt%/. . _

(/) I\L/Jlnpubhshle% Work:  Rao, G., unpublished, Central Food Technological Research Institute

ysore, India.

Consult the latest copy of the Journal for guidance.

Icated by “— sign. Tables should not have more

of Synthetic Dyes, b
I, 9%(6. ¥ W
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Research Papers
EFFECT OF HEAT PROCESSING ON THE PASTE VISCOSITY OF CEREAL FLOURS

5. N. Raghavendra Rao, S. Sreedhara Murthy and H. S. R. Desikachar

STUDIES ON BEBONTOT-A TRADIONAL BALINESE PORK PRODUCT

M. B. Arihantana and K. A. Buckle

STUDIES ON THE PROCESSING OF CULLED APPLES

Gludam Hassan Shah and B. S. Bhatia

INSECTICIDAL POTENTIAL OF INDIGENOUS PLANTS: COMPARATIVE EFFICACY OF
SOME INDIGENOUS PLANT PRODUCTS AGAINST MUSA DOMESTICA L.

S. M. Ahmed and Harish Chander

OPTIMISATION OF CONDITIONS FOR MALTING OF SORGHUM

R. A Pathirana, K. Sivayogasundaram and P. M. Jayatissa

A MECHANISM FOR BREAKING EGG AND SEPARATING ALBUMEN

S. K. Mahaptra and H. Das

Research Notes
EFFECT OF SURFACTANTS, FATTY ACIDS AND GLYCERIDES ON THE GELATINIZATION

VISCOSITY OF ATTA (WHEAT FLOUR)
S. S Arya and M. C. Narasimha Murthy
CHEMICAiL AND MICROBIOLOGICAL EVALUATION OF STORED GUAVA PULP IN PVC

CONTAINERS _
D. K Tandon, S. K. Kalra, J. H. Kulkarni and K. L. Chadha

S\GHERI(?\IISTCI)CT AC(TEICS)N OF GIBBERELLIN AND ETHREL ON THE INDUCEMENT OF SPROUT-

M. N. Shashi Rekha, M. V. Rama and P. Narasimham

EFFECT OF SCOURING AND CONDITIONING VARIABLES ON MILLING. RHEOLOGICAL
AND BAKING PROPERTIES OF INDIAN WHEATS

H P. S Nagiand G. S. Bains

CARBQHYDRATE COMPOSITION OF MUSTARD (BRASSICA JUNCEA) SEED MEAL

T. C. Sindhu Kanya and M. Kantharaj Urs

G%IbAl\\lTSNTllzoA,\lTSION OF WEANING FOOD INGREDIENTS BY DIFFERENT PROCESSING

N. Chandrasekhara and G. Ramanathan

SEDIMENTATION AND EXTENSOGRAPH CHARACTERISTICS OF SOME WHEATS IN RELA-
TION TO GLUTEN COMPOSITION

B. P. Ram and S. N. Nigam

INCORPORATION OF TEXTURIZED SOY PROTEINS IN FRESH PORK SAUSAGES

G. S. Padda and N. Kondaiah

GAS CHROMATOGRAPHIC DETERMINATION OF MENTHOL IN MENTHOLATED SWEETS

AND PANMASALA _ _

M. Veerabhadra Rao, M. N. Krishnamurthy, K. V. Nagaraja and O. P. Kapur

INHIBITION OF GROVl\ITH AND AFLATOXIN B, PRODUCTION OF ASPERGILLUS PARA-

SITICUS BY SPICE-OILS
R. Tiwari, R. P. Dixit, N. C. Chandan, A Saxena, K. G. Gupta and D. E. Vadehra
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