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RESEARCH PAPERS

Biochemical Activity of Staphylococci Isolated During
Bacteriological Survey of Catering Establishments

C T. Dwarakanath and V. Sreenivasa Murthy
Central Food Technological Research Institute Mysore-13, India

Manuscript received 12Apri| 1983; revised 29 August 1983

Qut of 132 strains of staphylococei isolated curing bacteriological survey of catering estabiishments, 43 (3257%) were
coagulase positive, which viere evaluated for TNase activity, - enterofoxigenicity, antibiotic _ sensitivity, phage. typing,
I1ysostaph|n_ sensitivity, mannitol fermentation and phosphatase reaction.  Thirtyseven isolates (86.04%) were pasitive for

Nase activity; 18 ‘out of the 40 coagulase positive isolates (45.00%) elaborated enterotoxin types A-E and'/AB, predo-
minantly A type.  Lysostaphin sensitivity and phospetase reactions were 88.8 and 94.4% respectively among enterotoxi-
genic types. * Majority of the typable 1solates showed 111 and IV groum reactions which are known to incluce
enterotOxigenic types, ~  Antibiotic sensitivity showed 92.6/% resistance | penicillin among the coagulase positive
%J_es and 98,87 and 17.97% resistance towards penicillin and fincomycin respectively among coagulase negative types.

I ooservation clearly points to the incliscriminte use of antibiotics” leading to thé prevalence of drug resistant “sta-
phylococei N Catering” establishments,

Staphylococgus  aureus is a ub|%unous organism  The primary isolations were carried out accordin
and 1s one of the most common flora of the hodyl to the method described by Seligman and Rosenbluth
The nature of Staphylococc and their enterotoxins, using Vogel Johnson agdr instead of mannitol salt
eg|dem|olog_y and significance as a megor cause pf agar. | _ o
food-bome Mntoxications have been well documented2.  ~The isolates were then subjected to oxidation-fermen-
Relation between enterotoxin and . theimonuclease tation, catalase test and mmroscoglc examination
Pro,duct,lqnG biochemical characteristics and entero- to make sure of avoiding the presence of Micrococcl
oxjgenicity?, enterotoxin productiond and entero- and Streptococci respectively.
tomgemcny of staphylococcal strains9 have been  Glucose ufilization: - The™ ability of the cultures
reported. ~ The present communication deals for the to utilize glucose oxidatively or”fermentatively was
first time, on enterotoxigenicity and some biochemical  determined oy Hugh and Liéfson procedurels ° Cata-
characteristics of isolates from catering establishments lase testle, phosphatasel/ and coagulase test13 19 were
In the survey conducted0 also carried out. -
_ Thermonuclease _ETNa_se): TNase was _qualitatively

Materials and Methods , determined by microslide procedure. ~ The culturgs
Staphylococci used in the present stud¥ were isolated 8rov_vn in Brain-heart infusion broth were heated in
from crockery, drinking water and Tood handlers Doiling water bath for 15 min and tested for TNase
In fifty catering establishments surveyed in Mysore activity as described by Lachica et al.2®

. _ _ Production and detection of enterotoxins:_ Cello-

Il media_and reagents were forepared accord_mgi phane-over-agar technique as described by Robhins
to compendium of “methods for - microbiological et al.2Lwas &mployed for production of enterotoxins.
examination _ of foods1., . bacteriological a_nalg%cal For detection of enterotoxins optimum  sensitivi
manual for foodsZ2 and microbiological sPecmc tions plate method (OSP) was followed.  Staphylocogcd
for foods13 The strains were subjected to morpho- enterotoxins A, B, C, D and E together with their
logical and biochemical_ examinations described below refspecnve antisera were qbtained through the courtes
to” determing_ their ability o produce enterotoxins, of Prof. M. S._Ber%_doll Food Resgarch Instituts,
TNase, sensitivity to antiblotics and Phages, coagulase Un|ve_rs_|t¥_ of Wisconsin, Madison, US.A.
roduction, mannitol fermentation, lysostaphin “sensi- . Antibictic _sensitivity:  The — sensitivities _of the

Pivity and phosphatase reaction. isolates to different antibiotics generally used foi gram-
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posrtrve bacteria were carried out as per Kirby Bauer’s
drsc diffusion roc% ure

Phage typing: The |so ates were phage-typed through
the courtesrr of Prof. D. S Agarwal,”Maulana Azad,
Medical College, New Delni.

Results and Discussion

_ Identit% of 132 isolates of Staphylococci, was con-
firmed Dy microscopy, gram’s Teaction, ~catalase

fstaphylococciisotat in the dy

Staphylococ t&|
Source of samples S%%@rf p?f\lloe es I?RTOSES

Plates (Porcelain) 3.16 5
Coffee cu Porcelarn % 2 24 1
Dpookl urtrtnrtumI R 1 10 3
(g r}qwaer umblers 8 N o
Drrnkrng vieter % 120 1
Nose* 18 2 B WM
Hands* 1% 6 3% 3
Finger nails* 18 5 316 5
*Sneb rinses collected from food handlers.

reactron mannitol fermentation and O/F utilization
0 A% UCose as given in Table L
s may be “seen from the Table 1 total number of
samples coIIected were 873 of which 470 were from
food handlers and 403 were from other sources. Food
handlers formed single IarPest source of Staphylocacci.
Nose swab rinse alone yielded 13.92 per cent positives
followed by 3.90 per cént and 3-16 per cent of swabs
from handS and finger nails respectively. The samples
from other sourceS contributed much less positive
indications. A total of 29.27 per cent of the samples
were ?osrtrve for Sta hylococcr of which 20.98 per cent
were rom food hanalers. It has been often mentroned
In the IrteratureB that nearI% 40 per cent normal
healthg individuals carrg/ Sta rilococcr on therr bodR/
especially at inger nails ndn sl region. Inth e%rese
stu te low frequency of 20.98 per cent maK e due
to better personal ygrene maintained by food handlers,
The toxic properties of Sta hylococeal strains were
considered to correlate well “with thermonuclease
TNase) and  coagulase ro uctron Cultures of
taphylococcus aureus gene lly produce a heat stable
nuclease which hydrolyze partially denatured D
NA, and_ certain olrgonucleotrdes Data reIatrng
to correlation hetweed TNase and coa?ulase are
Presented In Table2. Out of the 132 isofates tested
or coagulase reaction 43 (32.57 per cent) were coagu-
lase 0loosrtrve Majority 0 them (69.76 per cent) indi-

OF COAGULASE AND THERMOSTABLE %aie 4frfaCtlor][ an 27 9(8 aér|]d %33§0per Cenooga\é$
and 2+ reactions respectiv
NUGLEASE TEST OF STAPHTLOCOCCUS AUREDS cent .of 4-_and 3+ ¢0 gulaseyposrtrve I50lates er)re
Rabbrt u?Iasma No..of TNase positive for TNase respectively. Amon? the coagulase
ation srans N\, y %osrtrve Isolates 86.04 per cent were also positive for
Nase
o e P il Coagulase positive isolates were subreeted to entero-
e e - N!I toxin assay to determine types of enterotoxing elaho-
2 (ve) LT I rated. The results obtained are presented in Table 3
FCve) 12 ° oo Fifty per cent of the isolates derived from nose_ swah
dreve) o 28 o330 1insg of food handlers were found to produce different
Ta 3 nterotloxrgenrc types Of staphylococcus aureus in re
Isolat Isolates veto aphrn tveto hosphatase
Sources cteroNgeni; Brotoxin
5 L Y i o R
0s¢ 1
e, oo oww 33 1 w1 W
Finger nail cuttings 5 2 0no 1 1. - - 2 10 2 10
Spaons (AIumFrgrunlt) ) g 2 6660 2 2 100 2 100
ee cUps (Porcelain 2100 1o - - o
Plates (Poprscearn) 1 Nil S : ! : D
Drinking water 1 1 000 - 1 - - . _ 1 100
Total 4 B H0 751112 1 88 17 %4

*Food handlers swab rinses
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types of enterotoxins, predominant type being ‘A’
and ‘B7. ~ Strains producing enterotoxin Type ‘E’
are rare. In the present Study, one isolate was
producing ‘E” type of enterotoxirt but after_sometime
got cured, perhaps the enterotoxin synthesising ability
Was a plasmid borne character Isolates derived trom
finger nails produced A’ and ‘B’ ta/ e, While two isolates
derlved from spoons produced A’ type. Forty
five per cent of the coagulase posrtrve rsolates were
found to be enterotoernrc ela oratrng different
types of enterotoxins A-E & AB.
i their studres usrng |so lates derived from mastitis
cows and_samples of food poisoning outbreaks, have
reported ol per cent of the strains'to be enterotoxi-
enic.
: Phage- prng was used to clarify the origin of ghuman
or animal) Staphylococct and 1n the eidemiol ?rca
studies_of food poisoning outbreaks23”  Enterofoxi-
genic Staphylococci straing isolated from nasal cavi
of food handlers belonged to Phage Group, 1. Ot
coagérlase posrtrve isolates stlbmitted for 1phage-

typing (T ony strains were use enty
fing strarns& 1 per cent) were typed with the phages
available at the centre and 9 strains (23.38 per cent

Using Routine Test Dilution 58,6
able and 41.33 per cent were

TDXJ00.  The strains belonging to mixed
groups comprrsed 2414 per cent.  Analysis of the
results based on sources of |soIates showed that aII
the phage groups were observed. ~ Phage Grou Gps 1
and 1V wer& found to be most preva ent hage Groups
| and 11 consiclered to be of human origin were ound

were not typable.
er cent s rains were t

Niskanen et al.6

‘IR %hffenn
|

Table 4. patterns ity of staphylococcus aureus

ISOLATES TO DIFFERENT PHAGES

Source rlt gnlnsrqlatgsve Phag&rlc\)lgp a
reﬁér ns
Coffee cups (Porcelain) 1 64,

IIW 5

—

tt: i
&47“@ 54 h &

Spoons: (Aluminium) 2

Drinking weter 1

Hands* 1
4

Finger nail cuttings* 2

0B Al TG T ol T

Results of all the 132 isolates tested for antibiotic

in isolates derived from food handlers. sensitivity are presented in Table 5 Data show
I Dis Ooagulasenve Staphylococci** Coagulase—ve Staphylococcit
Ao poltegscy Snsitive  Intermeciate  Resistant  Sensiive  Intermediate  Resistant
Ampicillin 10 102325 5116 86510 Nil Nil
Chloramphenicol 41000 Nil Nil 2224 2&224)
Erythromycrn L 496 123) Nil 333 I
Gantamycin 10 000 Nil Nil Nil Nil
Kanamycin D 4976 1232 Nil 8898 561
Lincomycin 2 906 369 1{5,.32) 561 16(17.
Neomycin J 43100 Nil Il 9(10.11) 11128)7)
Penicillin 10 123 4(9267) 111.12)
Streptomycin 10 9002 123 2(4.65) 5% 61% 9%0 1)
Tetracycline 11t 24, il 5561
*Disc potency in terms of units
Figures in the parentheses indicate perce ntan%rge
**Nunher of strains tested wes 43~ +Number of strains tested wes &),
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100 per cent sensrmy of coag Iase -nositive Staphy-
lococtl agar st chloramphenico gentamde and
neomycin, T Bre Was no enshtrvr /10 E%enror lin. Even

coagulase-negative stral er cent
resrgtance towards penrcqfrn wit 100 Eer cent. sensit-
Istance towards

r%]Intam yein-and amp |crllrn Re
co monly Used Penrctl)tn cIear ey (Pornts tor(rYar S non-
crous Use of antibiotics leading to drug resis-

Lsosta hin produced . by certain  strains  of
Ftap }/Ioc CCl (K6W1E ba?e lostatic _agent
Staphylococci

or |t 1S an extracellular |c al or
ﬁ Y hylococcl. are sensrtrve to It
reaso resistant to |ts actron sosta In, r uce
certain Strains h not e ective
either viadle or eat It own types.
ﬂhteen Isolates which ar rove to e enterdtoxi-
TNase %)osrtrve an coa 0SItIVe, vvere

sted for Lysostaphin sensi 16 1solates
F%SB per cent) te e Were ? th 0 be sensr%rtve

éarber and K per]ﬁ observed hi h de reje of corre
latio between atase. prod uc lon Uulase
gro uct] on asr |c tors of Staphylococca enl-
tg ococ us WI rat]
g nolpht aJe ehoh |n drp os%hate

most certarn c agu ase b asma an

gemo 10 man. Tesamesrrnsue or soso

en |t|\ﬂ Weie also tste OSP at%e ﬁct Vi
f' &l but one of the |soIate Were phosphatase-

N conclus on it may. be stated that there |s low
fre%uenc¥ osd Ive |n catro[t or Sta gyorioccr
ood _ fandlers. oa%r ase osItIve “1solates
Were also positive for TNase er cent of the
ase positive TNase rbosrtrve sojat swere entero

P)%E%%P I%on |rEnet8r tole;% \%actrons andso atr%s fdfhrﬁ

J/Ol'lf[y ort ECOaR
asg 0 IV€ ISO tes ere sensftive t0 sosta In
OSIt VES for osp afase actjvi
aquiase OSI IVE

tron
coagulas nega ve soIates
werer |stant 0 penrcr |n

Ackrﬁowledgﬁment ol 1 thanks the k
The aythors acknowledge. with thanks the kee
mtegest taken b yl% E\?nra Director, Central FO%H
TeC nolodrcal Researc Institute,  Mysore, in
Investigation
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Pectic enzyme concentrate (PEC) obtained from Aspergillus carbonarius (Bainier) Thom, was employed to break down

the mucilage of pulped coffee berries of Robusta and Arabica varieties.
to one hour from 36-48 hr required for natural fermentation.

Enzymic treatment reduced the processing time
Studies carried out over three successive harvest

seasons revealed that coffee seeds could be washed free of mucilage, when crushed berries were steeped in 2.0-2.5%

(W/V) PEC solution at ambient temperature (25-30°C).
quality as those obtained by the traditional method.

The principle %rades of coffee produced, in India
are Plantation and Cherry. In the former case, the
ripe berries are strip-picked, crushed
allowed fo ferment for 24-48 . urlng
the mucilaginous covermg of the seed 15 degraded and
the seed is'washed. This process. is beset with several
d|sadvanta%es such as_long period of fermentation
(about 48 ), increase in temperature of pulped beans
during fermentation and enormous volume” of water
required for washmg the seeds free of fermentation
debris and smell. Some of these factors may lower
the quality of seeds produced and cause environmental
gollutmn In the cherr method, both ripe and unnRe
erries are qried and, mechanically dehulled:
resultant seeds are of inferior quality.  ThiS process
involves enT ?g

In natural férmentation the removal of mucilaginous
Ialyer IS attributed to the activity of a variety of micro-

anismsl Johnston and Foote2 have patented a
process for the reparation of green coffee by the use
of enzymes, outh America enzymatic freatment
Is beirig practiced. It has been reported that coffee

heaped” and
fermentation

The resulting coffee seeds exhibited almost similar organoleptic

mucilage. contains 77.6 per cent anhydrogalacturonic
acid and lesser quantity of hemicelfulosés3 Agate
and Bhat4 employed pectinolytic easts to de?ae
the mucnagmous [ayer.” Frank’ et als. have em oe
strains of” Erwinia for the same purpose.

et al.6 have described alternanves developed at ICAITI
Central American Research Institute foi Industry).
offee industry in India is on the lookout for simpli-
fying the ‘plaqtation’ process. A pectic enzyme con-
centrae (PEC) developed in this [aboratory Was tried
In coffee procéssing and was found to be advantageous
in several ways. The results are presented in this paper.

Materials and Methods

Two varieties of coffee fruits namely, Coffea arabica
var. 194 Arab|cag and Coffea robusta gRobusta)
rocured from the substations of the Indian Coffee
esearch Institute located at Mysore and Chettahalli
Kamataka State, India) were “used in the studles
gslcal composition of { efruns are glven in Table L
eed coats (outer )eencar dpe fruits ( wron%]y

referred to as herries) were removed by hand and

FeEPra*e;{/ pﬁnted a the Il Incian Convention of Food Scientists and Technologists, held at CFTRL, Mysore-570 013, from 19-20),
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Table 1. composition of fruits*

‘Arabica’ ‘Robusta’
g/klbis%% % 65-69 5-68
n (79 40-51 38-41
Deskinned fruitsv\%)) 49-60 59-62
Pectin in pulp (wiw)** 054-060  0.75-0.85

i o o vt s

gnegﬁggned fruit residue (pulp) was used in the experi-
_ Pectic enzyme concentrate having pectin de?rad-
mg activity ‘of 3000 units/ml_ %th_e enzyme  aclivity
Was expressed as per cent reductio

cent pectin solution, at pH 4.0, at 40°C aftér 30 min
incubition. as described by White_and” Fabian?. was

prepared in the laboratory hy utilizing a strain of

As er?nIus ?arbqnarlus according to the procedures
reported earlier§Y. N o

Yeast strain Saccharomyces cerevisiag, var. ellipsoideus
burgandy was used for fermentation trials.

ectin was estimated bly the method of Carre and
Haynes9 ~ pH was recorded using *“systronics
berich model pH meter. Reducing sugars were deter-
mined Py either Lane and Eynom methodl or

by Shaffer and Hartman’s proceddrel2.  Total solids & »

In viscOsity of 1per |

processing of coffe heans are presented in Table 2. Based
on preliminary studies 5_kg of ‘Robusta” and 2.5 kg of
‘Arabica’ ripe’ coffee berries were deskinned. 500g lofs of
Robusta’ and 300 g lots of ‘Arahbica’ were soaked in
500 and 300 ml of PEC solutions of different concentra-
tions respectively. After 90 min of contact, the spent
liquids _were décanted, the seeds were washed “and
dried. The results are.given in Table 3.

From the Table 3 it"is evident that at 3.0 per cent
level almost all the mucnagmo_us material go soluhi-
lized.  The material treated with 2.0 per Cent liquid
PEC solution was also free of mucilage and hence
2.5 per_cent enzyme solution might bethe optimum
dose, The enzyme treatment also increased the total
solids content and the reducing sugars in the. run-off
iquids.  This may be due to thé break down of carbo-
hydrates by the énzyme. The pH of the steeped water
decreased With the “increase in enzyme level probably
hecause . of the pectin degracation products and

The "run-off water
strate for fermentation after

hydrolysis of other comBonents.
could e utilized as a su
supplementation.

he physical appearance of treated and untreated
coffee seeds after sun-arying is shown in Fig L

i the drained and spent enzyme liguid solution were

estimated according to the procedure’ of Ruck3

Results and Discussion

Fffect of PEC on dissolution of mucilage during
coffee seed processing:  Data obtained on tfie enzym

Table 2. enzymic processing of coffee

N’ Robusta v g
ity of berries (g) 40 1000 .
ity of nul 00 60 Fig. L Appearance of ¢ rocessed coffee seeds after
SRoRl, % B T
Parchment (g) 41 122 CControl; 1:0.5%PEC; 2:1.0%PEC;3: 30%PEC; 4:5.0%PEC
Table 3. coffee pulp treated with different concentrations of pec and composition of run-off liquid
Characteristics ‘RobustaEnzyme concn % ‘Arabica’-Enzyme conon %
V\{. OLDI’ ﬁd? Control o5 10 20 30 50 Control o5 10 20 30 50
Wt archment) 350 314 201 287 236 232 150 140 125 123 120 120
VoI, of run-off liguid”1 (ml) 505 515 525 535 550 550 140330 365 370 370 375
HaSafte[ treatrment) 65 55 46 43 42 41 6.6 55 48 45 44 43
otal solics ég/? 136 358 381 388 392 418 382 40 483 515 568 583
Free sugars (% Traes 1o 208 241 247 22 L1 170 216 246 364 410
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Table 4. efficacy of agitation on the rem al of mucilage

‘Arabrca ‘Robusta’
Ripe berries (Ikg) 240 290
Deskinned pulp (ko) 140 186
25% PEC solution (litres) 100 100
Eu(rjf off liquid | E"/g %15200 514230
educing $ 0 . :
Total so?dsugar; 830 518
Run-off liquid 1 Snf) 80 80
Reducing sugars (%) 056 057
Total solics (%) 105 L5
Yield of naked seeds (g) 3M R

Effect of agitation on the degradation of mucilage b
PEC: Inflyence of perrodrcal mrxrng of coffee sees
In Steep squtron was evalyated Cyr ersrnjg g
of C, arabica 1934 and 1808 rohusta, (deskinne
fruits) in 1.0and 2.5 per cent PEC solution (JUSt enough
to cover the seeds) and stirring. the contents eve
10 min. It was observed that™in 60 min the Seeds
were rendered free of mucilage. At the end of 60
min the steep water was decanted and the seeds
were washed twice usrn(I] 800 ml of water each time
(the water needed would be around 1000 L/tonne of
deskinned fruits).  The seeds were then sun-dried.
The relevant data are presented | rn Table 4.

The studres rndrcate that mucr age covering of coffee
seeds can ecomP etecy rae Yrmmersrn 0. the
pulp in 2.5 per cent PE souron for Lhr with periodi-
cal strrrrng It was also noted that water requrred t0
process about 2.5 kg of berries was less than 3'1 (about
10,000 Lof water are required to process 10 tonnes).
The enzyme processed seeds were evaluated” for
quality af the Indian Coffee Board, Bandalore and
was found satrsfactory The flow diagram ofthe process
15 |ven In Fig

urtabrlrtyr of Irqurd after steeprng as fermentatron
substrate: "The run-off liquid containing 3-4 per cent
requcing sugars was prtched with Saccharomyces cere-
visiae Var. "ellipspideys burgandy after fortification
with nutrients, * The fermentation was unsatisfactory.
This may probably be due to mucilage which IS mae
P pectin and hemcelluloses-, or probably the
srarn emplo ed was unable to ferment the de raded
products. uppemente coffee pu J) Juice as een
successfug/ employ ed for the production_ of fungal
biomass emplo rn Aspergillus o 18, Trrchoderma
harzianum, Penr IIrum crust sum and Gliocladium dele-
QUESCers, by Deleon et aid4 who recommended this

Ccfferle berries
Weshi
Puléfgng
PEC squAion---- »Pulp
reaction (60 min.)
Spent enzyne4solution draining
Denttﬁilaged coffee beans
V\/asl{ting
Sundiying beans
Pardhment removal
Packiﬂg the bears

Storage
Fig. 2. Flow ciagram of the enzyme processing of coffee beans 8

procedure for controlling environmental pollution,

A list of ten alternatives have also heen suggested

fot use with advantage®.

Acknowledgement

The authors are thankful to__officers-in-charge of
the sub-stations of the |ndian Coffee Research Indtitute
located at Mysore and Chettahallj (Karnataka Sta'e,
India for kindly supp\)/rng fresh coffes berries. Thanks
are also due to Sreenrvasa Murthy,

Majumder, and to Dr. Amla, of the Instrtute
for their Keen interest and support in this work.

References

1 PeEe hrn éO jcro bBOI’%y OH_:OOd Fermentations, AVI
2. J nston WR and 2t 8 1%)eparatron of green coffee.

u. S. Patent No 2
J F .Coscia, A T. and Dicarle,

3
OOH_E C berfies. Arch. Biochem. Biphys.,

4 Aqwéc% [?%r | Bl eerd{)trsts easts in the degradation of

ITES. AppI Microbiol.,
5 Frank,

C%?gonsr g %?nn‘ucEl ae-layer

€€ CIEITIES. Appl. Mrcrobrol

lacruz, A S..Bagjeria

m&tptﬂtr% in "Kona




JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 21, JAN./FEB. 1984

8
6. Ralz, C, Menchy, J.P, Calzada, F., | eon, R. D. and Garcia,
(E%Ojilgteclggio%né mrasagéad coffee” Processing. process

1. MT@QSL{ s% Zg&? rgrtl)’llaBIaCFk \r/;\alé,’ pgehr% . olytic activity of

Appl. Microbiol.,

8- Srfs@?@ggg%zﬂae&i&mﬂg%gm e

fa cation In Trult Processing. - indian Patent

No. —100.
9. Sreckaptiah, K R, Jaleel, S A and Sreenives, M H,
TsnetdialneSF%npﬂcfr, %]O&%f p%tlnases om moulolyI bran.

10 Carre, M H. and Haynes, D, The estietion of pectin as

?&?@%ﬁ%ﬁ%ﬂ%&%ﬁ%@“&ég‘n%t@iﬁpﬂe?th%%% te
]112' ;;;f;:ﬁ%”s%.““%%ﬁ A soaetion o G &%?'V“C:
%%%%ngf%n?ﬁ’b&tgﬁﬁuwgﬁm or e

—0

B R“ggﬁghé’ rﬁysmﬁ‘é%&n Vo, i

riculture,

14, Deleon R, Herera, R and Rolz, C,, F
Dﬁi%‘ﬁ%p@éﬁ%ﬁ H?om CO‘reIéa'pU|p.%r.]dFer9n Sn tCTecrEJan.a,

Breakage of Rice During Milling. 5. Effect of Sheller,
Pearler and Grain Types

Y. M. Indudhara Swamy and K. R. Bhattacharya

Discipline of Rice and Pulse Technology _
Central Food Technological Research Institute, Mysore-570013, India
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Paddy seeds harvested at two stages from three types (slender, medium and round) were milled using three Kinds of
shellers (rubber roller, centrifugal and metal-rubber roller) and three kinds of pearlers (emery roller, emery cone, metal
roller). Rice breakage, in each case, originated mainly from defective (cracked and immature) grains, but breaking

depended on the equipment and the grain type.

Generall

breakage of defective grains was less in rubber-roll than

in other shellers, in abrasion-type than in friction-type pearlers, in round than in slender grain type, and in low than

in high degrees of milling.
employed.

Recently a critical review appeared on the factors
responsible for breakage of rice dutm_% millingL A
comprehensive study on this problem IS being Carried
out in this laboratory2, and types of cracks in rice2
and the effect of theSe cracked “and immature graing

on rice breakage as. also the grain size and shape3

were gescribed arliei. The comparative performance
of different %)es of sheller (dehusker) using a smgle
variety of paddy (medium gramg was also” studieqd.
Effect’ of different types of Shellér as well as pearler
&mlller, whitener, polisher), their interaction with
ernel defects and grain shape, is reported in the present

Paper.
Materials and Methods

Paddy seeds of ‘MR 301’ (slender) and ‘Coimbatore
Sanna’ ‘GEB 24" (medium) Wwere procured from the

All these factors interacted and the final product depended on the specific conditions

University of Agricultural Sciences, Experiment, Station,
and japoriica type g[ound) from Indo-Japanese Agricul-
tural Extension Training Centre at Visweswaraya Canal
Farm, Mandya, Karnataka. The seeds were harvested
at two stages, one early and one late (to give relativel
low and figh degrees of 8ram cracking, respecﬂyely?
dried, fumigated and_stored In closed nietal container
|? th% laboratory. They were milled about an year
after harvest _ _ _ _

Analﬁsw of defective grains: Defective kernels in
manually shelled grains Were detected with the help
of a mwrobmlog;cal colém counter and $xHressed
ggtgegr?egy by WEight2 an grouped Into the following
ighly defective grains EHD) are ?ram_s with
mul |glﬁ transverse cracks-j-those with Tongitudinal
CrackS -l-immature grains,
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Grains with a single transverse crack F}STC) and
|T-|0[t)a4|r defective EETD) grains are those ™ with

wewuggd ~The following three shelters (dehuskers)
fa) Satake testing husker (type THU) - a laborator
) rubber-rollergsheller, (e ) y
(6) |\/||10GI|| sample shellera metal-cum-rubber roller,

([c% a small commercial model_centrifugal sheller.

e following three Iaboratogl rice pearling (milling,
pollsh|r|1\%) equipment were used:

(@) Modifiedd McGill miller no. 1-a metal-roller,

friction-type pearler, _
0) Satake grain testing mill-an emery abrasion-
We, horizontal rollér pearler and.
([c% Inghetti cone-an eme(rjy cong polisher,
e general Erocedu_re a oBted for mﬂlmq_ and

separation of broken r(irams has been reported earljer34.
All shelling was ‘full’ (90-95 per cent grains shelled
In one pass), Pearling, as before, was done to three
degrees of milling (d. m.): viz., low, medium and high,
representin ag) rox|matel}l3 5 and 8 per cent d. 'm.
(b we|(_1ht respectively. In the experiment on shellers
all' pearling was done b\{ the McGill miller; while
experiment”on pearlers, dll shelling was done_ by the
Satake rubber " roll, Breaka(l]e ess than 1 “size)
IS expressed in per cent weight. _

The breakag_e values were also expressed as relative
breakage as Qiscussed earlierd  This method helped
to roughly visualize at a glance which grains generally
broke “at “each stage, and” also facilitated comparison
between (ifferent %ram types, equipment and” kernel
defects (Tables 2 ad 3)

Results and Discussion
Characteristics of the paddy samples used in the

experiments are shown in Table 1 There was ng signi-
ficant variation in the moisture coptent of diffefent
samples, therefore, it was presumed that it did not
influgnce the results, L
Effect of sheller type:  After shellln_ﬂ In different
units, pearhn(i was carried out in a McG él.,e. friction-
type metal-roller) miller. Results presented in Table 2
denerally reveal the following trend except in the case
of CS (8) which exhibited some anoma(ljy. _
Brea ge during shelling was exceedingly low with
the rubbér-roller “sheller i all cases, accounting for
only a small fraction of the respective HD grain count.
It Was h|gher In the other two shellers"and nearly
equalled the respective HD cqunt.  Relative breakage
during shelling was greater in medium and slender
varieties even in the rubber roll, although the breakage
was small. Regarding the stage of harvest, relative
as absolyte breakages Were more in late-than in e_arIY-
harvested sarr(yoles, suggesting that cracks in- highly
damaged paddy were “more In number and sevarity
than 1n less damaged paddy. _ _
Breakage during pearling was highest in the
brown_ rice obtained from “the rubber-roll and the
least in the one from the centrifugal shellei which
are in conformity with the earlier |nd|n(11334. As a
result, the initial"advantage of gentler shefling decrea-
sed prolgresswely during pearling as the d.m. increased,
Tota breake%ge after shellmr? and pearlmgf varied
with the type ofgrain, sheller, and the degree of milling
(Table 2)." The Tesults can be summariséd as follows:

Grain type Sheller type

Final breaka(ﬁ
%bber roll > HD grain count, ut< TD grain

Table 1 characteristics O0F PACDY \ARETIES

Code Variety Meturity 8\%%5!%/
0
N (d Janonica Earl .
%n Ebg J%nqi)%a Latey 113
. (Z) %)rl]nanbatore ey 27
Y %)r%na lore Late 112
MR Ea% MR 31 Early 123
VR (b MR 31 Late 115

“L=mean length, B=breacith, w=weight of milled kemel
*The grain type is based on L/B ratio

2

oung ,
enkr  Ruber rol il o
éencer rs  Approaches or equa?s TD grain count
For pearling by friction-type metal pearler.
Grain pararmeters”
L (mm) LB W (mg) type*
b4 19 18 Round
56 26 14 Medium
64 32 16 Slender
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e Rubber-cr(c))ll sheélgro/ l\/k:Gi&sheIIer ohof Centrifuo%al sheiler(y f
ke?cng\s/g dme Breakage grar}%%rokeor%f Breakage grarjrr%u‘g(rjoke%% Breakage gra%mggoke%%
Saple % % % %
HD" " TD HD STC HD STC HD SIC
Japon (3) P88 B2 O 25 n 0 135 5 0 A7 W 0
L 148 2 0 21 mw 1 32 0
M 27 0 274 10 B 6 100 48
H 326 MW 3 BS 100 4 41 W 7
CS@) 114 U3 O 13 n 0 15 6 0 87 B 0
L 59 % 0 18 B 0 11 m 2%
M 89 B 0 90 n 0 137 mw 0
H 133 0 6 107 % 0 145 10 10
MR(@) 52 %9 O 42 T 0 24 g 0 282 W 2%
L 148 % 0 20 0 2 24 1m0 6
M 203 g 0 #5 0 7B 35 W 7
H 297 0 3 49 10 10084 367 W B
Japon(h) 626 &0 O 132 2 0 306 B8 0 50 8 0
L 627 w 0 64 10 8 727 100 43
M 663 w16 698 W 3 B4 0 %
H 47 o 52 746 0 5 783 100 67
CSh) 32 644 O 155 o 0 34 ® 0 43 wo D
L 400 . 10 463 00 3 519 0w
M 41 w3 A1 100 4 %9 10 6
H 52 0 5N 609 100 & 56 W 7
MR(b) R B0 120 ¥ 0 30 2 0 47 0 4
L &8l g 0 L4 0 40 49 100 6
M 31 W 6 &I 0 % 512 W &
H 477 10 6 526 00 & 5l 0 %

"All pearling by McGill miller No. 1 _ _

6HD=highly cefective (i.e. multiple-cracked and immeture) grains;

STC=grains with a single transverse crack;

TD—fotal defective grains (=HD + STt CK/I . _ » .
o=zero (i.e. unmilled brown rice); LM H—low, medium and high degree of milling, respectively
¢Higure in parenthesis represents computed percentage of sound grains broken.

When earlmg is carried out by friction-type metal than in round varieties) tends to disagPear after pearling

pearler, rubber-Toll sheller does fot give any special is followed by shelling in a rubber roll.

advantage in the case of round varietieS but is'advanta-  The results may be explained as follows; It has

geous for medium/slender varieties. _ been reported earlier34 that HD kernels of all qram
The initial difference in breakage among grain types tgpes break easn& both during shel_llng and . pearling.

at the shelling stage (breakage more in medium/slencer  Breakage in STC kernels Is less, and 15 Ail during pearl-
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ing and in round varieties. With the result HD kernels
In"round varieties are exgose_d 0 comglete breakaPe
while the STC kernels escape, irrespective of the sheller
tye. HD kemels of medium and slender varieties
break completely while STC kernels also are broken
by inefficient shéllers. _

Effect of pearler type: After shelling the samples
with rubber roll as in"the previous exPerlments, efficacy

of three %es of pearlers were tested. Results are
shown in Table 3,

Table 3. effect of diffe

ot Eme% roller

reﬁteps/e dm  Breakage grarlnt%%
0 )

HD "D

Japon(a) 238 82 %g

102

130

13
21
29
33

42
16
98
122

132
319
526
584

155
29
A6
6.7

120
187
20
252

C30) 14 13

L
BRER a8k Y

MR@ %2 %9

Jon(y) 6 80

o) 72 644

MRD) BT %5

T=roO I=ro rI=sro r=ro r=sro ©T=zr o

SIS B8BTS YRR &8

“AH shelling by rubber-roll sheller
*For abbreviations, see Table 2, footnotes b and .

n

There were striking differences in the performance

epearlers as in the case of shellers.
emery roller gave the hest performance,
It is also evident that the Use of a good pearler is more

of the three
Horizontal em

advantageous than using. a good " sheller onl

best results can be obfaine

sheller followed b
In terms of

leSs than even the HD grains count with

lers on b

OO OO ODODO OO OO ODODOO ODODOO ODODOO g

reakage o

ed Yoof

Emery cone

"

25
87
138
17

13
36
54
13

42
110
138
174

132
20
531
615

155
311
58
07

120
214
254
315

de¥ect|ve

Computed Yoof

roken Bre%ﬁage grgl?s %?okeor%)
0

C

HD

ISRSIRSTS

SRR SSRS VSRIN VHED ERE

g mil

a horizontal émery

by using a ru
pearler.

E;' he
ber-roll

, %rams, the “total breakage at
high d.m. (after rubber-roll shelling) was appreciably

ST

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
9
0
0
0
0

ling a-h

i

e emery
I\/Ietglo roller -
Breakace g@or%jro (e)rq
"9
HD STC
25 n 0
148 2 0
2T % 0
6 10 P
13 n 0
59 2 0
89 B 0
B3 10 6
42 7 0
148 0 0
203 g 0
nr 1w 3
132 4 0
67 10 0
63 100 16
w1 %2
155 n 0
00 10 10
61 0 3
B2 10 9
120 ¥ 0
81 8 0
L 10 6
a7 10 o
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roller, and almost equalled that of emery vertical cone.
. Among glral_n types, there was no significant difference
in final “rélative breaka(I;e with any” of the pearlerc.
This, m|?ht be due to the use of Tubber-roll shcller.
The relative breakage was hl%her i highly damaged
|ate-harvested) as Compared To less damaged (ear_){-
narvested) pa d¥ when emery pearlers were Used while
In the case of ncﬂon-tyge pearler the difference was
small. This mag/ be attributed fo the protectjve action
of the emery pedrlers on the graing havmq milg cracks.

In conclusign, it can he Staed that the rice grain
breaks primarily due to preexisting defects in it and' not
due o the stress of m|I||nP per se, and that sound grains
rarely, if ever, break. = Also, all defective grains dc not
necessarily bregk during milling,  Extent” of breakage
15 a function of the grain type, ‘the type of equipment,

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 21, JAN./FEB. 1984

miller, often used as standard laboratory equipment,
are the least efficient (in terms of rice bred aPe). How-
ever, they can be used to detect the fotal’ defective
kernels i a sample. In other words, this pair acts as
an efficient ‘defective kemel detector.
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Studies on the Hydration of Starches, Flour and
Semolina from Different Cereal Grains

A Chandrashekar and H. S. R. Desikachar
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Comparative studies have been made on the cookin% of sorghum semolina compared with that of maize and wheat. Sor-
ghum semolina was more refractory to hydration than wheat or maize semolina while the isolated starch from sorghum
absorbed much more water at 80°C than other starches studied.  Treating sorghum semolina with a protein solvent
and with papain increased water absorption generally more in sorghum than in wheat. Greater starch-protein interaction
observed in sorghum semolina may represses the innate high water absorption capacity of sorghum starch.

Information on the comparative hydration and for the observed differences. Work relatln(‘;_ to the
cooking_characteristics of cereal flour and semolina effect of various treatments on water absorption and
from different grains is scanty. ~Lorenz1 has repqrted cookmg é|mes of wheat and sorghum ~ semolina
water ahsorption and viscosity characteristics of wheat, Is reported.

maize and pear| millet flours and starches. Comparative
cookmg, ualities and water absorption of semolina
from different cereals have been reported from this
laboratory2 earlier wherein it was not possible to assess  aestivum}, bajia (Pennisetum typhoides).. ragi (Eleusine
the reasofs for the varigtions. The hydration properties coracana), polished rice (Oryza_sativa); , Sorghum
of flour, Isolated starch and semolina from diifferent g?o_rghum wlgare), Italian millet (Setaria |taI|_ca3 and
cereal grains have been worked out to seek explanation maize (Zea mays) were milled in"a plate grinder to

Materials and Methods o N
|\/|_I||In?1 Commercial varieties of wheat, ETrmcum
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pass through 44 mesh sieve. Semolina from wheat,
maize_and sorghum was made by incipient wettm_g
with 3-4 per cént_water, condltlomnq for 1015 mi
and grinding in a Buhler plate mill, collecting -30+44
BSS mesh fractions from all samples _
Chemical treatment; A 2part of the, semolina was
ground 0 pass_throulgh a 52 BSS mesh sieve for compa-
mq the relative properties of semolina and _dour,
Part of the semolina was separately soaked in 70 per
cent tertiary butanol (BDH) qvernight at room tempe-
rature to éxtract the prolamines and were then dried
inair, To study the hydration characteristics as affected
by chemical tieatments—30+44 mesh fractions were
soaked at dlifferent temperatures in 01 per cent
agueous solutions of citric acid, tartaric acid,
sodium carbonate, ammoniym carbonate, magnesium
chloride and potassium iodate, individually and the
cooking time, as judged Dby the time ‘taken for
the opaque hard “cofe of “the semolina particle
to disappear, were determined. Cooking time of
semolind soaked for two hours at 50°C In"water con-
taining 0.1 per cent papain was also determined to

FLOURS

vV 13-

jfi

50 60 70 80 50

13

evaluate the effect of protein on hydration. The water
uptake of the treated Samples was determined.

Water uptake: It was' determined by soaking the
samples in excess water for 3 hours, ‘Separating the
solids by centifuging at 3500 rpm for 1o min and
determmmg the mojsture b% drying at 105°C for 16
hours. ~ Starch was isolated by the Mmethod of Greend
from these grains.

Results and Discussion

. Thewater uptake of flour and starch isolated from indi-
vidual samples are presented in Fig. L At 50 and 60°C
%below the Pelau_nlzauon temperdtures of the starches)

lours of all” grains absorbed_more, water than corres-
prondmg starches, while at 70°C it was the reverse,

his may be due to the fact that above gelatinization
temperature (GT), . hydration  increases ~ enormously
in pure starch, while the nonstarch¥ constituents and
the' damaged starch modify the total swelling of flour
especially below GT. Wheat and maize flours absorbed
the |qhest amount of water while ragi and bajra the
least at all temperatures (Fig. 1). On"the other hand

STARCHES

Jowar
Maize

Italien millet
Rice

Bajra

d r°9'

1 Wheat

i - 1

60 80

Temperature, °C
Fig. 1 Water uptake of flours and starches of different cereals at different temperatures



14 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 21, JAN.JFEB. 1984

SRS AR e e A hﬁ%{?ﬁddﬁﬂﬁh%

Sorghum
0CE 10°C 8°C 5°C 60°C 10°C &°C
15 15 39 63 17 30 56 76

i
MR 17 03 sg @3 29 49 70 80

Semolina

o
emolina 15 19 46 75 20 51 60 82

starch from wheat, bajra and ragi absorbed less water
compared to those of sorghum, maize and_italian
m|IIet the highest bemg observed In sorghum.  Though
the reasons for these’ differences are not clear, one
of the reasons may be the chain Iengths of the various
starch components. Biliaderis et a/.2 found a relation-
ship,_between viscographic data and molecular weight
distjibution among various legumes studied by them.
The water uptake of wheat”semolina was more than
that of sorghum at all temperatures studied (Table 1).
Grinding sémolina to flour mcreased the water uptake
in both™the cereals narrowing the dlﬁerences Ter
butanol extract|on increased the hg ration of sor hum
and wheat semolina as observed &arlier2. The |her
a sorpt|on of water by wheat semolina may be due

to glutens
Agddmon of organic acids (tartaric and cﬂnc& or
alkaline chemicals” (ammonjum" carbonate and sodium
carbonate) decreased cooking time in both sorghum
and wheat semolina. — Magnesium ~ chloride ™ and
potassium iodate had no effect (Table 2). However,
changes In water uptake were observed” mainly with
tsod|tum carbonate, ‘butanol extraction and papain

rea ment
One of the causes for the poor water absorption
characteristics of sorghum seems to be its protein
molety. Extraction with tertiary butano| or enzymic
digestion with papain decreased cooking timé in

o' A AR MEC BTG et

i TR0 g
Sorghum Wheat  Sorghum - Wheat
Citric acid % - 10 —
Tartaric acid Al 82 10 4
Am. carbonate 6.7 6 —
Sod. carbonate 13 71 4 2
Pot. iodate. 62 — b -
Meg, chlorice 60 — 4 -
Ter. butanal (70%) o 82 4 4
Papain = 19 6 3
Control 6.3 76 16 6
69 (4 @
o A RS e el e y e "Qdodiked

sorghum.  The changes were similar in wheat but to
a much smaller extent.. The results indicate that there
may be starch protein interaction in sorghum semolina
the nature of which needs further study.
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The surface area per unit weight indicated earlier as a suitable criterion for classifying rice into Superfing, fine,

common and coarse classes, althou%h theoretically valid, has certain practical limitations.

satisfactory: normalized grain weig
mm).

Three other criteria proved

t (IOw/L, mg/cm), grain weight per unit breadth-length (WB/L, mg) and wB (mg.
Grain breadth (B, mm) and grain weight (w, mg) also gave rough indices.

Of these, the index IOwIL is

simple and accurate. It is also a fundamental property of rice in as muchas it (as well as the other four criteria)

is highly significantly correlated with the water uptake by rice during cooking.

tent are not correlated to water uptake.

Rice, especially in India, comes in a wide range
of sizes and shapes. One way to cIas_sWY It 15 to grod
it into four classes each as per grain fength (Lmm),
length to breadth ratio (L/B), and gram welght %/vm%
respectivelyL  The grain type cai then b& inicated
ba/ a code*, This s¥s_tem of classification Is useful
for engineering, processing and handling of rice. But
it does not 8“/6 a smfgle, continuous, quantitative scale
which wouldl be useful for many purposes. .

_Rice 1s classified in India_for maiketing into super-
fine, fing, common (medium) and coarse Classes, based
on purely arbitrary “criteiia. Attempts made to rafion-
alize this schemé—especially the Ramiah criteria
Emvolvmg arbitrary. combinations of L and L/B) and
he Balasubramanian scale (based on L/B "ratio
along)—, were unsuccessfuld . This objective tog needs
a. single* continuous, quantitative Scale* embracing
diverse sizes and shapes of rice. _

The quantification’ scale suggested earliet3 has now
shown certain practical difficllties and hence other
criteria have been sought.

Materials and Methods

_The initial part of the analysis was carried out with
dimensional data on 172 varieties of rice collected hy
us earlierl  Subsequently some additional work was
carried out with 16 fresh varieties representing all
the. eight rice quality typesd, collected from™ the
University of Agricultural Sciences Experiment Station
at Mandya.

L, L/B ratio and the amylose con-

The 16 paddy samples were air dried, fumigated
and stored in mietal containers af 35°C . _The?/ Were
milled (to_8-10 per cent degree of milling) with fabora-
togf cGill equipments Ty standard “methods and
brokens were Separated using appropriate indented
plates and discarded. .

Amylose contents4 and dimensional  parametersl
were “determined by methods enumeiated earlier,
The 16 samples were classified nto quaht\/th/pes based
on the amylose data as discussed earlierd. ‘Water uptake
(g water absorbed bg g milled rice) when rice was
(r;[?gtlt(]%% S%t 96°C for 20 min was determined by earlier

Results and Discussion

, qulicability ofsurface area index: _The three follow-
ing formulae “for calculating the surface area per unit
weight of rice (cmag), with stccessively lesser deig(;rees
of dccuracy, were recommended in the arlier work3;
| B2--T2 10
Shie-L-4' W
g 1L 58B2+ 0238 + QU5
5"=20.LB/w
where _ 1 _ £
LB, T- grain I_en?th, breadth and thickness (mm),
respectively
and w=-grain weight (mg).

t EG, LsSindicates a long (6-7 mm), slender (L/B, >3), and small (12-18 mg) grain; MoB a megium (5-5.99 mm), bold (L/B, 20-2.39)

and hig (18.1-23 mg) graini; ~ and so on.

15
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Table 1 dimensions mﬁﬂ@ﬂrﬁrmﬁfﬁ ieties of rice similar in

Variety Dimensions
B W
m  (m) ()
Banaspatri 6.04 178 1H
CP. Al 6.64 1% 1402
Belle Patna 691 19 153
Blue Bonnet 50 6.78 206 1764
Patnal 23 142 218 264
SR26B 789 230 A8

The applicability of these indices was further tested
with selected data taken from our earlier workl Since
the grain weight Ew) and the grain shape 1( L/B) are the
two “primary ~criteria by which grain- fineniess/coar-
seness. IS perceived3 the athcabrlrty of any index
to indicate grain class can be estHdge ¥ examining
a series of varieties with identical L/Bratio”but varyrng
grain weraht and vice Versa,

Table T shows a set of varieties with reIatrver
constant L/B ratio_but increasing grain weight. It can
be seen that both S"and §” yielde successrvel decrea-
sing numerical values Wrth Increasin grarn Werg
and thus gave a correct indication of thie progresSive
coarseness of these varieties.

Table 2 shows another set of varieties where the
grain weight was practically constant buf the L/B
fatio systematrcally decreased The varieties thus
became, reIatrvey Speak mg pr%)gressrve coarser from
the top_to the botiom of th hile the para-
meter S no doubt brought out this progression reason-

Table 2. dimen

Vi ] ] Dimer}sions
W

m (m @ (Mm) LB
o6 6 10 10 LA 3%
D?ar?dm” 10 18 0/ 36
560 % 14 1B 30
I\/Iahsurr 50 19 14 0% 0%
B 48 200 15 01 2%
Avencher 42 210 150 D4 20

WB
LB cmsﬂg n%) V?r% (mg.mm)
3% 183 3% N9
35 18.6 175 zu MBI
30 U6 .7 BO 4B N6
3 K5 B8 B0 5B B2
30 M9 M3 N5 6% 44
3 M6 M1 27T TR 3

abIR/ well, unfortunately " in particular and S in
erferal failed to do so.

It is thus clear that surface area per unit weight
as approximately calculated is not a foolproof index
of the fineness/coarseness of rice. It could be a reason-
ably good index provided we use the criterion S (i.e.
based™on L, B, w as well as T), but that would make
It t00 complrcated and unsujtable for routine work.
The parameter S’ also could perhaps just serve the
Purpose but it Is again too complicated to calculate
o routine work. The parameter S” is clearly too
approximate and unsatisfactory. It may be mentioned
in passrn% that even S itself 1s Dased, on Several assump-
tions5andl hence is not an absolute index of the surface
area of rice,

Other criteria:  Other ciiteria were therefore exami-
ned, viz, wBlL, IOw/L and wB. These parameters
have certain theoretical validity.

The parameter wB/L (mg) expresses the grain weight
per unit breadth-length, Te. weight per Such length

sions andﬁmﬁwmmemrwl\fwmties of rice similar in

ey 1 ol

cm*
202 199 186 307 184
204 201 190 190 3L 194
202 200 189 197 366 205
196 200 190 209 4.16 209
196 196 188 20 4% 213
181 185 178 241 516 23
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as Is equal to the gram breadth. Since coarse varieties
have greater We|% t as well as greater breadth, their
weight” per unit_breadth-length stould be still Targer,
and” conversely for fine varieties. The matter can” be
considered from another angle. In our intuitive per-
ception, the greater the grain weight (w) and greater
the BIL ratio” (he inverse of L/B), the coarser Should
be the variety. A high value of their groduct should
theiefore indicate coarseness, and vice versa. _

The parameter 1Ow/L (mg/cm' indicates the _%ram
weight per unit Iength. In"other words it indiCates
what the grain WGI? ts would be, had all the varieties
been made 1 cm QngI but with their cross sections
unchanged. . The grain _ength being thus made identical
in all varieties, the derived grain wmght would be the
sole indicator of its finengss/coarseness. ~ Clearly a
hwh value would indjcate coarseness, and vice Versa.
Tee ’ﬁ)tqrameter may be called the ‘normalized grain
welght”,

T%e parameter wB_(mg.mmz s a product of the

8_rain weight and ?raln readth, both of which are

17

cluded that all the three criteria would  give_excellent

indices of fineness/coarseness of rice grain.

Parameters were well inter-correlated (

hese the index 10wIL has the virtug of re umnﬁ the
N

determination of only

simplest for routing work.

Interesting

are also wely
$Ta e ), suggestmg that they could, also be used as

bIR

ough  Indices for

lassification of rice.

grain breadth

) the two easiel
the three dimensions (L, B and w), an

éw

The three

d [) of
hence is the

able 3).. Among

) and grain weight (w)
correlated to thé above three Criteria

Indeed the

casé of w has already been brought out earl|er3] and
it may be noted from Tables 1 and 2 that B clearly
INcreases as the rice ecomes coarser.

Correlation with water uptake:

Further evidence

of the usefulness of these indices was sought. It has

Table

3. correlation coefficients

IowL

0.981***

0.937***

0.950***

kel "I

804
48
434
5.76
6%
6%
3%
426
671
6.0
923
1010
68
8%

Irectly propqrtional t0 grain, Coarseness. WBIL
When applied to samples in Tables 1and 2, all the 5,
three parameters gave excellent gradation In their
values both in the Case of samples With constant shape W8
E)L/B) but varying w (Table l) and with constant w B
ut varying shapé (Table 2). It can, therefore, be con-  a,=172
. Dimensions lose (%d.
Qypeu a\/l.lty Anwose(odbgl\/a
arety L. B T w_ Tod I% u
(nm) (nm) (m‘n) (m) soluble (.sis)
| TINL 55 200 18 160 B9 185 2277 2
619 250 180 200 B8 18 189 A6
m uri b6 210 18 16 24 163 282 20
Sona 65 10 19 Uy 202 U7 28 28
m T4l el 220 16 148 206 134 24 %2
A8 3% 240 12 UL 23 B0 223 20
Unknown' 589 23 L0 162 23 B2 19 87
vV B9 40 190 14 838 B9 U2 3% A0
Basimati3/0 682 10 1% B3I K1 123 282 24
V' Cob 470 230 114 B 60 L7 25 292
Intan 62 218 16 178 261 U8 214 217
V1 Benongl30 610 258 18 2® 2B1 97 1B B8
Sukanani 4% 2710 1% 185 X0 105 18 34
VIl Changlei 65 2% 12 B® 175 80 19 22
VM Pupleputy 560 260 181 1924 32 23 184 U4
Asmédd 510 260 178 4649 32 24 1M 33

The sample wes labelled as IR24, a low-amylose variety. But the amylose data showed that it was evidently mislabelled.

841

wB

4366
002
281

among VARIOUS RICE

aaaaaaaaaa

B

0.963***

0.909***

0.876***

W

0.816***

0.869***

0,963***

0.710***

Surface area (cm2lg)

S

1640
1486
1864
1810
175
169
1697
189/
1839
1648
1646
1490
1481
1659
1537
1624

S’

1653
1486
1909
1757
1747
17.08
1709
1914
1786
1631
1635
A
1474
1658
1549
1646

S”

1615
1447
1828
166
1681
1657
1657
184
1693
RN
1572
144
144
1606
1514
1608
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Table 5. ¢

orrelation coefficients of ate uptake with
OTHER PARAMETERS OF RICE («= 16)

Paraneter Correlation coefficjent with
Water uptake
IOwlL (mglom) -0.818*+*
WBIL (mg) -0.790%x*
WB (g, nm) -0.868*+*
w (mg) -0.842%x*
B (mm) 0,754
L (mm) 0375
LB 0114
S (cm2lg) 0.845%+*
S’ (cm2/g) 0.857++*
S” (cm2lg) 0.836***
Amylose (% db.) 049
Insoluble amylose (% dlb) 0418
Rice quality type 0467

been shown earliersthat the water uptake by rice during
cooking. is proR_ortlonaI to the grain surface area per
unit weight, which latter is a function_ of the size and
shape (Geometry) of the grain. In view of this, the
possible correlation of the water uPtake with the above
Indices_was examined with the 16 fresh vaiieties of
rice. - The basi¢ data are shown in Table 4 and the
correlation cogfficients are shown in Table 5. Clearly
all.the five indices are h|ghl¥ correlated with the water
uptake, the values being nearly as high as the correlation
coefficients with surface aréa indices.  This clearely

e o e e

Y=4245-0:071x
r= - 0’8‘8‘*~

207 5 32 36 20
_ 0 wiL,mg/cm
ig, .1 Plot with ion f norali In Wei
0o T 'Ogg%“{'% rﬂ%P nﬁe’?ﬂ&%ﬂe i

ElIEs
cooking at

proves that the above parameters are not only suitable
a5 Indices foi dimensional classification of rice but
alsq represent certain fundamental properties of the
rain, -~ The regression curve of the simplest am_onq
e three accurate indices, normalized E_ram welgh
(|OW/Lg, against water uptake is shown in q.

ltm Y be noted that water uptake is not at all corre-
lated either with L or L/B. This is further evidence
of the purely arbitrary nature of the L/B valug, which
has been used as an index for classification of rice3,
Interestingly, water uptake is not correlated either
with the ricg quality type or the, total or insoluble amy-
lose content (Table gﬁ This is despite the fact that
the 16 samples represented the entire range of rice
quality types (Type I to Type VIII) as well &S the entire
ran?_e of amylose. contents (0-30 per cent). These results
confirm the” earlier finding obtained from 45 samples
with @ much narrower fange of amylase contentsd,
that hydration of rice during cook_mq |s_ba5|calla/ a
physical phenomenon and i Pract;ca ly independent
of"any intrinsjc quality characteristics Of rice.  Thus
these Gata again demonstrate the error of the persistent
belief that Water absorption by rice_during cooking
15 2 lesultant of ifs amylose content6,’. _

Classification of rice” Having fixed the above cri-
teria, the cut-off points for the different rice classes
had to be determined. For this the frequency distri-
bution curves of 10w/L, wB/L and wB valués (also
B and w for comparison) for the 172 varieties stutlied
In our_earlier workl were plotted (not shown), Super-
fine, fing, common and coarse classes. of rice were
then derived from these figures by dividing them arbi-
trarily at 20, 50 and 80 per cent cumulative frequency
values, as summarised in Table 6.

The suitability of the three new indices (as well
as B and w as fough criteria), is_shown_with a number

| of popular Indian”varieties in Table 7. Clearly the

new indices _%lve better results than the prevalent
Balasubramanian and Ramiah criteria or even the
?urface areﬁ ingex £S”) described earlier3  The index
OwlL, is the simplest ‘and best.

Classification as per

o W o o o

Sperfire <230 <43 <230 <20 <130
Fine 230270 4361 230-345 200225 130-170
Common 27.1-320  6.11-80 346480 226255 171210
Coarse  >320 >80 >480 255 210
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Table 7. applicability of different class indices to several rice varieties

. Dimensions Classification” as per
Variety (ml’n) (m%]) ( NB\S B IOWL wBL wB B wbrgrl%ama% Ramiah (c r%ﬂg)
Br9 2 19 82 22 S s S § S Om VS S
Mahsuri 52 20 105 260 S s § § § F MG S
Basmeti370 6l 18 Bl 3B s S F S F S LS F
Jirasallg0 4721 103 224 s S S F S Om B S
IR0 60 22 BO 27 F F F F F F LB F
RP>3 64 20 61 30 F F F F F S LS Om
Slol8 56 23 46 24 F F F F F Om 8B F
IR2 65 21 15 310 F F On F Om S LS Om
Slot3 59 24 61 246 On Onm On On F Om 8B F
Adt8 42 24 18 1A Om Om F Om § G 8B F
PO 56 20 184 28 On Om On F  Om F M G
Patnai23 423 B0 32 Om Om G On G S LS Om
Pth9 26 183 29 & G Om G On Om 8B F
SR26B 23 B4 3% G Om G On G S LS G
Jaya 64 25 28 2% G G G Onm G F LB G
Pto20 4 26 194 28 & &G G G On Om 8B Om
ivel

‘S F, Gm G=Superfine, fine, common and coarse, respect |ve2y
ABdlasubramenian crieria (IJB) $3=5; 25-<3=F; 5=Cm; <2=Cs
“Ramiah Committee criteria; LS=Loig ‘Slenckr, MS—medlum slencer, SS=short slencr, LB—ong bold, SB=short bold,

The grain weight, w, is perhaps the mast important ric. Handoook No. 289 ARS., US. Dept. Agric,
factor iqn all thegabove foPmuIaﬂons which ha% been 3 Eﬁaﬁﬁ tﬁ% (i%(z’ ey C M
gbcatlon otBnoefa'} rrsgrf@ 0 . agric.

ignored i the Ramiah and the Balasubramanian
criteriad of grain fineness, which is the prime reason

=

of their faillre. En" and Indudhara

allpf MCe; A&Aen Ve Scheme
References ; Bhgtrtacc Cartio?ajandds(ii/b s C M er Ptake
L B'Hrﬁd( %nl(()ﬁlandm CMZSueand shape 1ce aun COOkIn CereaISm Today., 1971, 16, 420

Classii (8. Riso 6. Juliano, B. O, The chemlcal basis of rlce [(Eramq Iy, es

Aﬁg&%% me&'énH YO, Agmted At o e i ey

Rice B testl methods |n 7. Pere,C Mandiullano B. O, Indicators,of eating queli
& In Rice in Umted States: Var|et|es and Productiony, ?Znonwaxynoes Fd Cl|ent Tg}g,:l ,].gg. 9 ty
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Minicolumn chromatography has been used for the first time for the detection, confirmation and quantification of arge-

mone oil in contaminated edible oils.

Adulteration of edible oils with argemone oil, obtai-
ned from the seeds of a weed, Argemone mexicana L.
Is common.  The toxicity of ar%emone oil has been
attributed to an alkaloid,” sanquinarinel, Several out-
breaks of the toxic syndrome” called epidemic dropsy
in different parts of Iridia have been rePortedZ. Recd-
gnizing the need for the detection of argemone oil
in edible oils a number of methods Involving chemical
tests36, Pa er and thin Ia%/er chromatography 79,1
colorimetry and sPectro-p otometry9. 1L "have” heen
developed’in the past, .

Glass as well as disposable polythene minjcolumns
were édewsed for the detection “of aflatoxins, 1
utilized for the rapid detection and quantificatio
of argemane oil and the results are presented in this
paper.  Furthermore, a confirmatory test has been
develoged b usm% ferric chloride” reagent, which
re{}der the detection of argemone oil possible without

source.

Materials and Methods

Preparation of glass and polythene columns: A
glass minicolumn fabricated from 15 cm length, 6. mm
uter diameter and 4 mm inner diameter borosilicate
wall tubmg pI_ugged at one end with glass woal, and
was packed with neutral aluming to a e|8ht of 3 cm
ang cohumn chroomratograﬁhﬁ silicage| (60-120 mesh,
activated at 110°C for ™1 holr) to d height of 6 cm.
A cotton plug was put at the other end.

The_polythene tubm% (15x1.5 cm) prepared from
an ordinary polzthene heet of 0.2 mim’ thickness was
plugged with gldss wool at one end. Neutral alumina
and "calumn “chromatogra tgjy ilicagel (activated at
110°C for one hr) were added into thé column to 2 cm

and 6 cm heights respectively one above the other.
A cotton plug Was put at thetop.

20

Argemone oil at 0.0L percentage level could be detected.

Extraction of sanguinarine; Sanguinarine from_ arge-
mone oil mixed with pure refined” groundnut qil and
pure mustard oil to give 1 per cent contamination
Was extracted as per Ihe procedure described by
Shenolikar et al.9 _

Detection and quantification: The dry residue _Of_ the
extract was d|sso(ive_d in 0.5 ml of chlgroform acidified
with a droP of glacial acetic acid and transferred into
a 5ml test tube in which the packed column was placed.
Complete solution was allowed to ascend through
the column and then transferred into another 10 ml
test tube. contamm? a mixture of 3 ml of n-butanol,
acetic acid and walter (60:15:25, viv) for the develop-
ment.  The solvent mixture was allowed to reach the
top and the column was viewed under UV. A golden
yellow band seen above the neutral alumind. zone
indicated the presence of sanguinaring. Similar piocess
was repeated for mustard ofl mixed with argemone

oil (1 IE‘)e,r_ cent). _ Co
uantification was done b)( comparing the intensity
of the fluorescent band of the column deveIoP_ed in
sample with that of standard san?umarme solution.
Confirmatory test: [Ne _cleveloped ~column _was
placed in 5 ml of ferric chloride reagent (10 g in 100 ml
of 10 per cent HCL in ethanol). taken In " test tube,
and observed for brownish red’in the place of %olden
xglllg\év gluorescent band which could be seen with the
Sensiti}\//it_ test: _Pure refined groundnut il and pure
mustarg o containing 1 ml argemone oil for eve
100 ml, were suitably” diluted t0 have 0.1, 0.05 an
0.01 ger cent argemon_e oll. Two ml each of these were
tested for the contamination.

Results and Discussion
Although the intensity of fluorescence changed
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from bright golden yellow to pale yellow with the 3 CfElérgevartl RN,, Choudhari, Kﬁor gr%@%ﬁe/Wmman

e B | W

RaTasis and Bagul haye sjugggestedgthat a e C'B%'VE‘E éc.on%?dh@{&&&‘rgeﬁ%sm%“fm

of 0.01 per cent contamipation of argemone oil coaid a glﬁr%r%sw Proc |T_sm chen, e,

be considered as permissible [imit in other edible ails. 5 S Arapd uorescengeurtrestwr

firmatory test required one hour. This method is simple
economic_and rapid when compared to conventlonal

n |an Gaz
TLC method, is suitable for the public health analy- %ﬁe /i\rge OV'C s%n u}(on
tical laboratories,  Furthermore, the confirmatory W?O r@g gUC?Eﬂ%etNature ga

The entire operation of the _technique with. con- %ﬂ%of argemone ol in rrustard
i?a%m

—~»

test with, ferric chloride rea%ent makes the technique gction

more reliable and renders the detection of argemone *Ef@ "”'”' f,' oL %
@J t|vedterm|nataga f argemone oil in b

© ©o

oil possible even in the absence of UV light source,
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Suitability of Some Mango Varieties for Processing
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Nine table varieties, 4 juicy varleies and 5 hybrids of mangoes grown in Andhra Pradesh (India) were evaluated for
canning as slices, juices and nectars.  ‘Baneshan’, ‘Suvarnarekha’ and 5/5 Rajapurix Langra’ varieties were found sui-
table for canning as slices.  ‘Navaneetam’, ‘Baneshan-, ‘Goabunder’, ‘Royal special’, ‘Hydersaheb’ and ‘9/4 Neelum
Baneshan’ varieties were found good for the preparation of juices, while ‘Baneshan’, ‘Navaneetam’, ‘Goabunder’, ‘K.0.7’
and ‘Sharbatgadi’ varieties were good for nectars.  The effect of addition of calcium chloride as firming agent on
the quality' of slices is described.

Man 0 gMangn‘era indica Lg is grown in all parts in the country2 Several new promising varieties of
of India and occupies ahout one million hectares and mangoes Including many hybrids have Teen evalved
nine m|II|on tonnes of fruit are produced annuallyl Wlt ood charactenstlcs wifh respect to yield, periodi-
More than 1000 varieties with varied characteristics ZO bearing, disease and pest resistarice, taste and
like fruit yield, size, taste and flavour of pulp are grown  keeping qualifies.  Suitability” of some North Indian

*present address: Production Executive, Robin Chemicals Pvt. Ltd., Madras-29.



22 JOURNAL OF FOOD SCIBNCB AND TECHNOLOGY, VOL. 21, JAN.JFEB. 1984

and South Indian man%o varieties for the Joreparatron
of various products have. been re orted earlier37
Eighteen _promising  varities, of mangoes [own
In"the Fruit Reséarch Station, Sangareday [A.P.)
\trvere selected to study thelr processiiy characteris-
Ics

Materials and Methods

Nrnetablevarretresf(Daserr ‘Goabunder’, ‘Baneshan’,
Totapurr, ‘Suvamarekha’, ‘Infemax’, *Kurnuli Mulgoa’
0.7 and Jahangir’), 4 gurcy varretres (Royal Spéical
‘Navaneetam’, “Sterbatgadi”and “Hydersaheb’) and 5
hybrids (]}3/3 Rumant’x ‘Neelum'’,” "5~ Rafapurix
Langra’, “1/4 Daseri xMahmooda’, ‘94 Neelum xBan-
ganapalle”and ‘979 Samar-e-behistx Daserrg Were pro-
Cured from the Fruit Research Station, Sangareddy,
Andhra Pradesh, India.
Fully matured” and medium size fruits were collected
in two consecutive seasons kept at ambient tempera-
ture or 1to 3da%s for allowing aII the fruits to ripen
uniformly and o servatrons recore Out of the
total 10 kg of fruits collected for each varret}r 3 fruits
of big, médium and small size were selected Trom each
variely for studying the Iohysrco -chemical characters
gucch as shape,” size, colour, weight, brix, acidity,
Canning of slices:. Peeled and sliced manqoes were
packed net 220 g into each of 301x309. plain cans
covered with 150 § of sudar syrup of 35° BiiX; contain-
ing.0.3 per cent adlded citric acid, To Six cans in each
variety ‘calcium_chloride (at 0.02 and 0.04 per cent
concentration of calcium on the net werght of the pack)
was added as a firming agent. The cans Were exhausted,
seaIed and processed In‘the ustal way.
Canning of juice and nectar;  Tne juice was collected
assrng t e pulp through a 30" mesh sieve. The
pu content of the final product was Kept at 3 pe 9
cent and the brix and acidity were adrusted to 0°
and 0.3 per cent respectively. The durce heated to
85°C, was filled full into plain 301x3 9 cans [%rc ly
sealed and processed In the usual wa llarly
the_nectars were prepared keeping the pup conten
at 20 per cent, the brix and acidity at 18° and 0.3 per
cent_ respectively.  All the proddicts were stored at
ambient tem %rature (16-40°C) for one year, cut_out
exantrrr]natron eing conducted at intérvals of 3
months
Ascorbic acid in the fresh fruit was estimated b
direct trtratron with 26 dichlor (Johenol rndopheno
The squbIe so lids were determined by a hand refracto-
meter and acidity by direct trtratron against standard
alkall. The total cargtenoid pigments and /- carotene
content were determined accordrn? to the methods
reported In Vitamin Assay9.  Volumetric procedure

of A Q A C was adopted for estimation of tin. - The
organoleptic evaluation was carried out immediately
after canning and at intervals of 3 months during
storage by a panel of 5 Jud%es using 5-point HedoniC
scale™on "the basis of attributes like colour, texture,
taste and flavour.

Results and Discussions

Physical - characteristics  of man?o fruits  studied
are given in_Table 1 K. Mufgoa’, ‘Baneshan’
Intemax’, ‘Totapurr Rumani XNeelum’  and
‘Daseri xMahamooda’ were bigger in size and weighed
320 to 415 g each, while ‘Daseri”was the smallest wer%h
ing, 91 9. The_stones of “Daseri varrety wereb

per cent) and its peel content was also high per
cent) as'a result oi which the reId ofe rbe u was

low £554per cent).  The vield of tepué) rn ot er
varieties varied from 5255 (‘Hydersaheb’)to 79.4 per cent
(Kurnali Mulgoa).

The  physico-chemical characterrstrcs of the mango
pulp are given in Table 2. The squbIe solids content
was highest in ‘Rajapuri x Langra’ (27
lowest “In “Totapuri” r(158
varieties value varied from
acidity was noticed in ‘Intemax’ (0 63 Eer cent), scorbrc
acid tontent was generally low (1 0/100
all the varieties examined, except rn oya Aoecral
(102.9 mg/100 d) and ‘Sharbatgad’ (
varigties excep Kumali- MU goa’ ‘Je angrr and
‘RajapurixLangra’ had_ attractive brrght \ellow o
orange yeIIow coIour ‘Goabunder’, ‘Inttmax’, ‘K.0.7},
Special’,  ‘Navanestan’, ‘Sherbatgadi’,

NeeIamxBaneshan fruits were more
The pulps of ‘Royal Special’, ‘Navaneetam’
and ‘Neelum xBaneshan’ were very thin, while others
were thick,  ‘Daseri’ varjety had the highest ji-carotene
content, while Totaﬁurr had the lowest.

Slices of ‘Baneshan’, ‘Suvarnarekha’ Rajapurrx
Langra’ and ‘Daseri x Mahamooda’ had qoo taste,
flavour and texture.  Slices from ‘K.Mulgoa’ were
g1ood but had dull yellow colour, while those from

ntemax’, ‘K.0.7” and ‘Neelum xBaneshan’ had become
mashy during processing. ‘Goabunder’, ‘Rumani xNee-
lum’,"Jehangir’, ‘amar-e- bahist xDaseri’and ‘Neelum x
Baneshan’ were fibrous and were not suitable for can-
ning. “Samar-g-bhaist x Daser’ developed  off-flavour
during processing. Slices from ‘“Jehangir’ developed un-
even white patchés. Addition of calcium at 0.02 per cent
concentration helped in retention of colour and the syrup
was also clear. “Use of more calcium (0.04 per ‘cent
concentration) altered the flavour of the product during
stora% ‘Baneshan’ and ‘RaraourrxLangra slices,
stored for one year at ambient temperature, were

per cent) and
er cent) while in "other
21 per cent, Maximum

ydersaheb
fibrous.
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of different varieties of man goes

o ST T v
Table varieties
Deseri a 198 248 54 —
Goabunder 10 149 179 67.2 456
Baneshan o 112 132 6 37
Totapur )3 135 19 736 _
Svamarekha 25 150 166 684 400
Intervex 37 165 95 740 4.7
Kurmuli Mulgoa 415 93 13 194 488
KO7 28 214 180 60.6 446
Jehergjir 20 151 BBY 712 126
Juicy varieties
Royal Special 1% 158 180 6.2 _
Navaneetam 110 126 228 04.6 —
Sherbatec X1 193 214 593 —
Hydersaheb iy 24 31 525 —
Hybrids
919 Samar-e-hehist¥Daseri m. 03 175 702 472
13/3 Rumani x Neelam KA 9.2 131 11 517..2
55 Rajapurix Langra 1n 154 203 643 $Ha':
1/4 DaserixMahmooda R 134 105 161 480
94 NeelamXBaneshan 287 186 152 66.2 4.0

found to retain theii firm_texture, colour, taste and
flavour, “Suvarnarekha’, ‘Goabunder’ and ‘Rumanix
Neelum’ retained their texture and flavour. ‘Jehangir
slices became rather soft and colour was found "to
be uneven. ‘DaserixMahmaoda’ and “Samar-e-behist x
Daseri” had developed off-flavour, |

Canned Juices: "Different varieties when assessed
forconsistency, colour, taste and flavour ranked in
the foIIowm% order; ‘Baneshan’,  ‘Navaneetam
Goabunder’, ‘Rayal Special’, ‘Neelum x Baneshan’ and
I;}Ie/ders,aheb. Canned juice from ‘K. MuI?oa’ and

0.7 had good con3|stenc¥ flavour and Taste but
was unattractive due to the dull vellow colour, Canned
NICG from ‘Suvamarekha’, ‘Daseri’ and, . ‘Rumanix

eelam” had mild flavour. The other varieties were not
found suitable for juice, as they develoi)ed disagreeable
flavour after procéssing. Canned pulp from” Nava-
neetam’ variety retained maximum flavour and thick
consistency, even after one year Storage at ambient

temperature, while the varieties Baneshan’, ‘Goabunder
Royal special’ and ‘Neelum xBaneshan™ were found
accgptable in that order.

Canned nectars: - Nectars prepared from ‘Baneshan’
and ‘Navaneetam” varieties retained their consistency
flavour and taste, even after one year storage at ambient
temperature. ‘Goabunder’, K.0.7" and ‘Daseri’ varie-
ties scored next in that order, Except for its dull colour,
nectar from ‘K. Mulg{oa’ had heavy consistency, pleasant
flavour and taste. Nectars from”‘Jehangir’,”‘Suvama-
rekha’, ‘Royal Special’, ‘Intemax’, ‘Rumani xNeelum’,
‘Neelum xBarieshan’, “Samar-e-behist xDaseri’ varieties
had mild flavour. Totapuii’ was not found suitable for
making nectar as it developed unpleasant flavour during
storage. The tin pick up in the canned nectars after one
year storage at 10om temperature varied between! (Hand
130 Ypm, which was more than in canned juices (69-91

ppm
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Table 2. physico-chemical characteristics of fresh suces and pulp of different mango varieties

: : Acidity  Ascorbic Colour Texture/
Vari *Brix (% CO1SI ten Jeptic
Y e m% Totﬁl@@mtene of's cy Or%%r;? i
Table Varieties _
Daseri B0 4% 013 42 86 52 Orangered Soft/Heavy  Sweet, mild flavour
Goabunder B6 3H 013 U2 34 - Orange yellow rl ﬁﬁ;w - do -
Baneshan 192 410 018 8 39 21 Orane Yellow  Firm/Heavy Sneet, pleasant fiavour
Totapuri B 380 052 23 34 19 Lightor yeIIow Firm/Heavy Acidic, very mild flavour
Svamarekha B8 425 05 15 39 21 Orange ¥]e Hm/Thin- Sneet, moderate flavour
Intemex 80 340 08 22 —  — Yellowshorange FrmHeavy Sour, mild flavour
Kumui Milgea 180 510 016 242 — — yellow™  Firm/Heavy Sneet pleasant flavour
KO7 60 480 05 57 — — (iht orange Yellow FimyHeavy Seet, mocerate flavour
Jehangir A1 3% 00 20 —  — Yellow FirmHeavy Acicic, mild flavour
Jumy Varieties
Royal Special 94 3% 049 19 — Orange yellow  Very soft AChdIC terpentious
Navaneetam 180 460 05 30 41 26 » . Sweet, pleasant flavour
Sherbatgadl 76 4% 031 6l — - , ) Acidic, mild flavour
Hydersaheb 20 3% 06 29 ., Acidc, moderate flavour
990;s'sajesmr shtigX 00 4% 00 46 — — Fimieawy Insipid, very mild fiauaur
13{3 Rumanix 160 44 02 B0 — — » ) Sweet, mild flavour
murlx 20 421 08 B8 —  — Yellowish ” Sieet pleasant aroma

]/Mﬁsen ) A0 4% 024 B5 —  — Orange yellow , Sweet, mild flavour
9/4 Neglamx 90 560 02 63 — — y Ve%ioft & Sweet mockrate flavour

PuI Wes heavy consistency in all the table Varieties except in ‘Suvarmarekha. e

w%]malltjtn% \{ﬁnetles theeﬁwce had thin consistency; Inall hybrids juice had heavy consistency except in 94 ‘Neelamx Baneshan
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Effect of Post-harvest Fungicidal Treatment of Citrus Fruits
Against the Control of Green Mold Rot
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Central Horticultural Experiment Station, Chethalli-571 248, India

Manuscript received 4 July 1983; revised 29 August 1983

Effectiveness of Benlate, Bavlstin, Thiabendazole, Imazilil SP and Imazilil EC was evaluated for the control of green
mold rot of artificially inoculated Coorg mandarin and Seedless lime.  All fungicides showed a gradual loss of pro-
tective ability with time. ~ Comparatively Imazilil (SP and EC formulations) was highly effective and showed a decay
reduction index of 74.16 to 96.66, during a storage period of 36 days. Thiabendazole was found to be markedly
ineffective in reducing the decay but its protective quality remarined for a short period.

The incidence of green mold rof of citrus incited free from blemishes and harvested durln? the monsoon
by Penicillium digitatim  Saccardo, in untreated fruits fruiting season (July-August) were selected for the
In storage is_quite aIarmm? and losses uptq 20 per cent study,” The frults “were” separately treated for 5
IS comnion. This is particularly true in fruits harvested min“in 1000 ppm solution of Berlate L(Methyl_ 1-
during monsoon season. It has been reported that more  (butyl-carbomyl -2-ben2|m|daque_carbamaeL,_Bawstm
than “30 per cent of the monsoon crop is lost every (2-(Methox%-_ arbamyl) - benzimidazole], Thiabenda-
year due to fu_n?al rots and _conventional handling  Zole ééz-(le- iazolyl)” benzimidazole) |, Imazilil P
methodsL Earlier studies in this laboratory, has indi- and ormulatjons [(I-(2, 4-dichlorophenyl)-2-(2-
cated that the losses due fo  postharvest”rots could Rropenylox) ethyl)-| _-|m|daz_ol_eg. Imazilil _|% a
be minimised by treating_fruits before _stora%e with - hewly devéloped “systemic fuan and 15 sligntly
000 ppm of Benomyl, “Bavistin or . Thiabendazole2 Vellowish to. brownish in cofour (E.C. formulation
However, under . commercial conditions of - storage emg oily ||qU|(13)7. The acute_toxiCities in rats  are
the chances of reinfection of fruits by Penicillium spp.  0.55 ?/kgi and_0.374 mi/Kg for SP and EC formulations
cannat be ruled out even if a single decayed fruit is respectively. The fungicide is known to be effective
associated with the healthy fruits in store house34. against bénzimidazole-Tesistant strains of Penicillium,
S0 it becomes essential that fungicides used as post-  FTuts dlp?ed in dtaf) w?te_r served as control. . Excess
harvest treatment should be ableto protect the fruits watel or fungicidal solution from treated fruits was
against a forthcoming infection. blotted with “a sterile towel and fruits stored under
CThe present sutdy was, therefore, undertaken to ambient conditons (21-24aC, 85-90 per cent R, H.).
identify the effective”duration of some fungicides used Each treatment consisted of 400 fruits'in four replicates.

as postharvest protectants of green mold rot pathogen  After 24 hr of treatment and subsequently at intervals

during storage. of 7 days, 60 fruits $1_5_ from each re I|cat_|on2) from
: each treatment were artificially inoculated with Penicil-
Materials and Methods lium _digitatum. . Inoculation was accomplished b

Coorg . mandarin g(_:itr_us reticulata . Blanco) and  pricking"at 4 points on blossom and stem end of fruifs
seedless lime (Citrus latifolia Tan.) of uniform maturity, to a depth of -2 mm by pre-sterilised needles loaded

Contribution No. 282/83 of the Indian Institute of Horticultural Research, Bangalore.
*Present address: Indian Institute of Horticultural Research, 255, Upper Palace Orchards, Bangalore-560080.
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with dry spores of the pathogend. The inoculated
fruits were ‘incubated for 24 hr in polyethylene bags
and later stored on a gry table under Iabora_o_rr condl-
tions. ~ Percentage of “fruits showing Penicillium _in-
fection was recorded separately for each treatment. The
data were transformed" into “Decay Reduction Index
(DRI) as suggested by Gutteraswhich is as follows:

% dlecay in control - % decay in treatment
DRI —=- /0 decay m control X100

Results and Discussions

. The relative protective ahility of different fungicides
I protecting the fruits with & corresp_ondmg Increase
in time aftér treatment Is presented in Table, | and
Fig. 1and 2, in the form of decay reduction indices.

Table 1. effectiveness of

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY. VOL. 21, JAN./FEB. 1984

All fungicides evaluated showed a gradual loss of
protective ability to reduce decay with a corresponding
Increase in timg after treatment.” However, the relative
erformance showed that Imazilil, SP and Imazilil
C formulations, were highly -effective, recordin
a very high decay reduction” index of 7416 to 96.66
deperiding on the“formulation and citrus species tested
imazilil EC proved much hetter than the Imazilil 5P
especially foi” Coorg mandarin, where the fruits showed
no decay even whén inoculated on the 29th day after
treatment.  Greater penetration and retention in the
fruit may prqbablx_apcount for_ the h|gh protective
ﬁroperty of this fungicide. Imazilil SP and Imazilil EC
ave been reported” to be effective, aglanst_ strains of
Penicillium resistant to. other fungicides like Benlate
or Thiabendazole6. Thiabendazole, on the other hand

(Auvéﬁai@d&éaytheeduoctnitornoIr&ixjreen mold rot of citrus

3 Inoculation days after treatment ,
Fungicices 1 14 2 P ¥ duration
Coorg Mandarin
s & o (958:89) gy by o ¥
i Wy A &% 43 & n
TTal?e_”fjf‘ZO'e PR O O N N Y W
'mazf'f' SP o o &) &) & 49 ™
mezil EC O 1 R0 | Wy G &R %@
Be”?at_e oy my & B & ¢ o8
:_V'ai:d | o E&d @ A &y 88
A O S T W WY
el S oh o Ay & @, d
il EEEERERE
CD, a 3% Fungicides (F) Duration (D) Fx
Coorg Mandarin 38 420 937
Seedlss Lire 3% 37 3%

i T

ﬁgncontrol is zero for all days of inoculation for both the types of fruits.  Figures in parentheses indlicate Values after
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was markedly ineffective, particularly for Coarg
mandarin, where the average decay réduction index
for the entire experimental ‘duration was onhf I
The funglmde falled to protect the fruits fully even
for 24 hr after treatment_and Its protective “ability
was completely lost after 7 days in Coorg mandarin
although. somé degiree of protéction was "noticed in
seedless lime ugto_ 4 days, _ o
The results obtained with the fwo Citrus species in the
present study also demonstrated some variation in their
susceptibility to decay and differential permeabﬂﬂr to
fungicides. * Seedless lime fruits treated with Bealate,
Bavistin and Thiabendazole %ave a higher decay redu-
ction [ndex when compared To Coorg™ mandarin when
treated with the same fungicide. OR the other hand
Coorgi_ mandarin fruits tréated with Imazilil SP._ana
Imazilil EC showed higher decay reduction index
than Seedless lime {reatéd with the same fu_ng|C|des.
This suggests. that fruits of two cifrus SpecieS apart
from minor inherent variation in their susceptibility
also demonstrate a differential permeability to fungi-

clgs. .. iy
The (ifferential ahility of the fungicides to protect

the fruit agianst the infection depends mainly on the dif-

ferential penetration and persistance of the fungicide in
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Fg. 2 Duratlog re%fn efn[IO dvﬁonﬁ fogefeu&igégﬁiﬁsrén the control of

the fruit.  The percentage of residue biologically active
In_the fruit has heen shown to be directly related to the
initial amount_which penetrated and the region where
It accumulates7. The greatest persistence of the fungi-
cide usually occurs in the peel re?mn of the frult.
Thiabendazole has heen reported fo be less mobile
than_Benomyl7.  The lower Benetraﬂon and poor
stahility of tfilabendazole may be reasons for its %oor
performance in the present “study as also has heen
observed by Gutters. The telative differential ability
of fungicidés to penetrate and retain in fruits may also
have practical implications where they are used as pre-
harvest sprays to control postharvest”decay.
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Effect of Chhana and Rasogolla Preparations on preformed
Staphylococcal Enterotoxins and Thermostable
Deoxyribonuclease in Milk*
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Raw cow’s milk inoculated with enterotoxigenic strains of Staphylococcus aureus at levels of IxIO6 CFU/mI of milk

were incubated at 37°C for 10-12 hr.

Incubated milk samples showed staphylococcal populations of 108109 CFU/

ml, thermostable deoxyribonuclease (TDNase) levels of 10-14 mm zone diameter and detectable levels of enterotoxins.
Conversion of the incubated milk samples initially into Chhana and subsequently to Rasogolla showed the absence of

Staphylococci, but presence of TDNase and enterotoxins.

When Chhana and Rasogolla samples were enriched in

3.7% brain heart infusion (BH1) broth for 20 hr at 37°C, Staphylococci (104-1)9 CFU/mI) reappeared and in-

crease in TDNase was ohserved.

Chhana and Rasogolla are milk preparations comman
in India.. Chhana s he resrdue obtaired fte the liquid
Portron IS drained_off from hoiled mrIk t asamors
ure content_of 55-60 per cent. Rasogo a re ared
by hoiling Chhana rolled info small b IS 0
cent Sugar rucP High incidence of Sta yococcr
|nclud|n ener toxrgenrc types, have heen reported
In Indiah milk productst3

Often, the raw milk from which these products
are prepared is heavrhi contaminated with mrcrooraa
nisms mcludrng Staphylococcus, aureus which elaborates
thermostable nterotoxins under suitable conditions,
taP ococca counts in the range of 2x10s to

m have been reported in market samples of
raw milk45.  Chhana prePared from such a milk can
carry over enterotoxins into the product. Experiments

were carried out to find the carry over of contaminating

S. aureys and preformed enterotoxins ang thermostable

degx rrbontrﬁlease (TDNase) from milk to Chhana
asogolla

Materials and Methods

Cultures Staphylococcus aureus Aioo, Be, Cisr,
w2 and Eze elaboratrn enterotoxrns ABCD
and E (SEA, SEB, S and’ SEF), respectively
were obtained from Food Research |nistitute, Univ,
8fltV\r/e|§consm Madison, US.A,, and used as test
ultu
Preparatron of inoculum:  Cultures were grown
3.7_per cent b rarn heart |n usion Q:BH(? broth for 24
at 37°C, centrifuged at 3354 RP 0 min an
the cells collected in sterife 0.9 per cent sahne This

“Paper presented at the AFST (1) First Intemational Food Conference held in Bangalore, India in May 1982
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was diluted to give 50 per cent transmittance at 600 nm
using sterile Saline. Serral drlutrons were prepared
and Surface Blated on eg go fellurite-gl gcrne pyruvate
agar (ETGPA Baird-Parkert to~ determine the
colony forming unrts (CFU) in different dilutions.

Inoculation of milk and Preparatron of Chhana and
Rasogolla;  Individual test culture (IxI06 CFU/m
was inoculated to one litre lot of cow’s milk (raw
and samples were incubated at 37°C for 10-12 hr t
enable S. aureus cells to grow and produce TDNase
enterotoxins.  These samplés were then converted info
Chhana according to the procedure of Soni et al,
|Dn|tt|allt{ arltd latef to Rasogolla as per the method of

ate 6t als

During preparation care was taken to avoid external
ctontlamhnatron and all materials used were previously
sterilise

Wrth a vrew to actrvate mrcrobral cells, in heat treated
Chhana an Raso%o a, sampl es were enriched n_ 3.7
per cent rot ne gram of the sample was mixed
with 99 ml of BHI broth and incubated for 24 hr at
37°C and then stap %ococca counts were enumerated,
and also tested o Nase and enteiotoxins.

Enumeration of Staph yococcr Appror%rrate ilutions
of the samples were sufface plated on ETGPA medium
accor ing to Baird-Parker6, One ml of 20 per cent
sodium Jayruvate solution frItered through Seitz funnel
was added to a few serial dilutions of Chhana and
Rasogolla samPIes before plating them on ETGPA
medium. Al the petri plates were incubated at 37°C
for 24-43 hr and the colonies of S. aureus formed were
counted and expressed as staphylococcal CFU per

E%rtractron and detectron of TDNase: Milk sample

were separatelg trrturated |n 2 per cent sodium citrate

buffer ( 1 dilutions of_each was centri-
fuged at or 30 min. The supernatants
were acrdrfred top 45b the addition of_6N HCL
and recentrifuged at 3,354 RCF for 30 min. The super-
natants from samples of milk, Chhana and Raso%olla
were neutralised to pH 7.0 with_IN NaOH and then
steamed at 100°C for 15 min. The frnal supernatants
were examined for the presence of TDNase by the
touidine blug-deoxyribonucleic acid (TB-DNA)” agar
plate method9.

Extraction and detection of enterotoxins: Entero-
toxins were extracted from the samples according to
the method of Read et al. 1911, with some modifications.
Dilutions of Chhana and, Rasogolla 10> made in 2 per
cent sodium crtrate buffer (pH 7.2) were centrifuged
at 3354 RCF. for 30 mrn he resultrn supernatants
were acidified to pH 4.5 by addin L and centri
fuged at3354R Ffor3 min. he final Supernatants
were examingd for th e presence of individual entero-
toxins like SEA, SEB, SEC, SED and SEE by the
optimal sensitivity plate method of Robbins et aid?2

Results and Discussion

Effect on cell populations of S. aureus: The growth
of Staphylococei” in milk as well as in Chhana and
Rasogolla Is presented in the Table 1 All the five
test. cuItures ofS aureus grew well in raw cow’s milk
8_In |cate 1y cell po‘pulatron densities of 108109
CFUIml after 10-12 hr of incubatjon at 37°C

Staphylococet weie absent in Chhana and Rasogolla
prepared from milk contarnrng high staphylococcal
populations.__In addition to sodiunt pyruvaté already
present in ETGPA medium, the addition of sterile
sodium pyruvate solution” pefore plating caused no
appreciable change, except for the appearance of one

olony nits per milliliter per gram)

IN miLk, CHHANA anp RASOGOLLA

was_acidified to fd 5 with 6N HCL and centrifuged

at 3354 RCF for 30 min.  Chhana and Rasogolla
Tabte 1. Staphylococcus aureus strains (c

A100

Cow’s milk (raw) (i

Incubated milk* 8x108

Chhana (enriched)™ 22x105

Rasogolla (@nrichec)*™ 18x 104

Bs-6 (Clgl}iml ) Dan Exs
10 i) (i) 10
8X 10» oX10» 8X 109 HX 10« -
27x10» 20X105 Nil Nil .
Nil 16x105 Nil Nil

*Milk |nocuIated with test cultures (1* 105 CFUMMI of milk) and incubated at 37°C for 10:12 hr.

Fresh chhana sodium

pyruvate were devoid of 5. aureus Strains

Rasogol] adced
One milliliter of 20%6855?20 ﬁ?t?md solutron of sodium pyrivate to the serial dilutions of chhana and rasogotta before plating did not

aureus.

contain any of the straing of S

sampel vies med in 99 m of BHI broth and incubated at 37°C for 24 hr

CFUg Colony forming units
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colon g on ETGPA plates which was not significant
to re ord and the diameter of the colony aftér 72 hr
of incu atten Was 1.0 mm,

It 15 well known fhat coagzulated proteins afford
rotectton to bacteria against heat treatment and
%er aps this is true |n the preparation of Chhana and
asogolla. . From the results” obtained after plating
it can be inferred that the staphylococcal cells have
undergone heat injury. Studiesis on the fate of Staphy
lococcl in cheese revéaled that durlng cooking o curd
these organisms became embedged “between”the curd
particles, thereby escaPtng the effect of cooking tempe-
rature. However, earlier”studiesiazs have shown that
%apr eylococm are killed at or near pasteurisation tempe-

tU

|t was not 3|gn|f|cant 0 con3|der the appearance of
only one color ETGPA plates In the case
of samgles fortified W|th sodtum ruyate since con-
tained all the requirements for the activation of heat-
stressed cells19. n addition, this medtum also contains
a raﬁtdly metabolisable energy source like pyruvate
WhIC 2% in the recovery "0f heat-stressed cells of

S. aureus

‘Enrichment. of samples;  Staphylococcal cells in
the range of 104100 CFU/ml were recovered from
BHI-enriched samPIes of Chhana and Rasogolla pre-
pared from samples of cow’s milk inoculated with
S. aureus Aioo> Bse and Cizz.  However, Staﬁ r¥
lococet were totally absent in the samples of Ch a a
and Rasogolla repared from cow’s mtlk Inoculated
with S, adreus Dazz. and Exs (Table 1) Perhaps due
to the |rrecoverable | Bt—lry caused to the cel

In the case of BHI-enriched samples of Chhana
and 'Rasogolla prepared from cow’s milk inoculated

with S. aureus Aio Bj-g and Cus respectlvely,
the _staphylococcal _coloriies which —appeared 0
ETGPA plates after 72 hr were normal in appearance
except that the diameter of colonies were in the range
of 05-1.0 mm. In the case of S. aureus Cis7, eath
colony was surrounded by a hazy zone as well a a
ring lke structure which may be due to the resusscita-
tion of the injured cells by BHI enrichment.__Even
here the sta h lococcal colomes a307oeared on ETGPA
Iates after 2 r of incubation at

Eec on TDNase and enterotoxins: The levels
of TDNase as evidenced in the zone diameters
of 10-12 mm produced by S. areus strains Ao and
Bse after growth in cow’s milk were carried over
initially to “Chhana and subsequently to Rasogolla
Table"2). However, with S. aureus Cisz, Daz2"and
26 a reduction of only 2 mm from the |n|t|aI level
of 12-14 mm in the zone diameter of TDNase was
observed in Chhana and Rasogolla. ~ Enrichment in
BHI of Chhana and Rasogolld prepared from milk
Inoculated with S. ayreus Aico B5g and. Cis7 resulted
I an Increased level of TDNase s evidenced in the
zone diameters of 12-22 mm. No such changes were
observed in Chhana_ and Rasogolla preparéd from
m|Ik moculated individually with™ S, aureus Daz and
Exe  Simil arE detectable IeveIs of reformed entero-
toxins- SEA SEB, S EE produced by
S, aureus. test cu tures were also carried over from
moculated cow’s milk to Chhana and Rasogolla

The carpq/ over of preformed TDNase and entero
toxins from Inoculated milk samFIes initially, . into
Chhana and subsequently to Raso?ol a is not surprtsm?
since both TDNase arid enterofoxins are known

Table 2. effect of chhana and rasogolla preparations on preformed staphYlococcoal tdnase
ENTEROTOXINS IN MILK

TDg#‘qnsseé\t © Toxin Thtﬁtgs'ﬁ Todn

Cowsmik ;) NI NI N

Nil

Incubated milk* 0 SFA 12 5B

Chhana (fresh) 10 SEA 2 SEB

Rasogolla (fresh) 10 SEA 2 SEB

Chhana (nriched™ 18 SEA 2 SEB
Rasogal

(rtichedy b A 2 BB

Cuar =)

?Nafe Toxin TPNase Toxin TDN?se Toxin

Nil Nil Nil Nil Nil Nil

14 SEC 1 SED D SEE
2 SEC iV, SED 10 SEE
2 SEC V. SED 10 SEE
16 SEC 2 SED 0 SEE
i SEC 2 SED 10 SEE

+ Ml inoculated with test cultures (1xI06 CFUIMI of milk) and incubated at 37°C for 10-12 .
**0One gram sample mixed in 99 mi of BHI brath and incubated at 37°C for 24 hr.
fZone diameter includes 5 nm initial diamter of the agar well in TB-DNA agar plate.
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be thermostable as well as resistant at pH_range of
30 to 902 A The increase in levels of TDNase in
BHI-ertriched samples of Chhana and Rasogolla ma

have to e attiibuted to the resultant recovery an

growth of heat injured cells.

The |n|t|al concentratlon of the enterotoxins, the
duration % heating and t e nature of substrates are
some of the contrl utorY factors.

Heat resistance, of enterotoxins is better in a food
menstruum than in a buffer, since the protein compo-
nent of the food material offers protection to the entero-
toxins against heat treatment.

The Rresent study points_out the potential public
health hazards posed by Cliliana and Chhana-based
sweets, if these products are manufactured from raw

milk initially”contaminated heavily with enterotoxi-
genlc strains of S. aureus.
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Guar gum, in low concentrations, produced pronounced effect on the viscosity of buffalo milk ice cream mix.

The

gum levels, consistent with ice cream «|uality on the basis of the organoleptic evaluation scores were; guar, 0.05%; acacia

0.50%; karaya, 0.10%; dhak, 0.25% as compared to 0.45% of gelatin and 0.30% sodium alginate.

The ice cream

body, texture and flavour scores were highly interrelated, the value of the coefficient of correlation being, r=

+0.88£0.07.

The quality of ice cream depends upon the ingredients
used in the mix among which selection of an appropriate
stabilizerl2 is important.. Gelatin and sodium alginate
are widely used as stabilizers to improve the quality
of ice créam.. There has been a quest for stabilizers
of %Iant origin as substitute for gelatin..  According
to, Glicksmand hydroghllhc rolant qums in ce cream
mixes reduces the amount of free wWater. Information
on the use of gum acacia, dhak, kara¥a and guar in
ice cream Is scanty, hence this investigation was Carrie

out to determine” their suitability i buffalo milk ice
cream.

Materials and Methods

|ce cream mix was constityted from composite full-
fat buffalo milk of the Punjab Agricultural " University
herd. ~ Alfa lavel separator was™ used for preparing
cream. Skim milk solids of a commercial brand (Verka
Purgab Dairy Development Corporation Ltd.) was
used, Gums were obtained from local market, Edible
quality quar gum was obtained from M/s Indian Gum
Industriés Ltd., Bombay. The stabilizers were incor-
porated In the Ice cream mixes as solutions. Final levels
Were decided on the basis of preliminary tests hased
on the following:

Stabilizer g/lOOg mix
Acacia EEAcama arabica)  — 0.25,050,0.75
Dhak (Butea monosPerma) — 0.50500.75
Karaya (Sterculia areas) ©  — 0.10,0.20,0.30
Guar’ (Cyamposis tetra-

qnolo F — 0.05,00750.10
Sodium alginate — 020030040
Gelatin — 0.15,0.30,0.45

d 4t 12

Ice cream: Plain ice_cream mixes with the composi-
tion: fat 10 per cent, SNF 11 ?er cent, sugar 15 per
cent, and varying quantities of stabilizers,” were pre-
pared b homosqoenlzmg the ingredients.  To the
warm  (48.9°-54, CI) cieam and” milk were added
mixed with skim mifk sofids, sugar and stabilizer, and
the mixes were strained, pasteurized In a hot water
bath at 7LL°C for 30 min, cooled and stored at 5°C.
The mixes were aged in a refrigerator at 7.2°C for
hr prior to making ice cream from 1 kg mix
in a batch type hand-freeZer of 2 kg capacity. - The
frozen ice cream was kept for hardenmg in"a deep
freezer (-18°C) in waxed paper_cups and withdrawn
for evalyation’of quality as required. _

Viscosity of mixes: ” Viscosity of the mixes was
determined using the Stormer viscometer (A H.T. Co.
USA) and expressed as time (sec) taken be 100 revolu-
tions of the rotor in the mix at'20°C4. The viscosity
was (etermined  immegiately _ after pasteurization
?gsdeggslelp and then after ageing for 4 and 12 hr,

roduct evaluation:  Sensory evaluation of ice cream
samples was cairied out by a panel of 10judges, taking
into account body, texturg and flavour s the principle
basis for a53|gn|n|g scores of 4, 3, 2 and 1 corresponding
to excellent. very good, good and acceptable, res-
pectively.  The judges werg served with four samples
of ice Cream at @ time including the_control. ~ Sensory
attributes data were examined sat|st_|call>f by the ana-
lysis_ of variance technique,  Statisticdl significance
of differences in mean quality scores due t0 various
treatments was gudged from the computed values
of ‘F’ ratio (variance due to treatments/error variance)
with the values from Senedecors tables5.  Correlation

32
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coefficients between body texture scores vs flavour of guar gum on the flow times of the ice cream mixes,
scores were also calculated. Effect of storage on the even when incoipoiated at a level of 0.1 per cent as
body and texture was evaluated by transforming ranks compared to the much higher levels of karaya, acacia,
Into” scores according to, Fisher and Yates6 and signi-  dhak, gelatin and sodium aIPmate stahilizers, respecti-

ficances of differences in mean values by Duncan? vely (Table 1), Even ata levelof0.075 per cent,?uargum
multiple range test. pioduced significant increase in the boay of the” ice

o cream mix, “Ageing, of the ce cream mixés containing
Results and Discussion uar gum madg negligible differences in the flow times,

Effect of stabilizers and ageing on viscosity flow time However, in the Case of Karaga,_dha_k, ?ela_tm and
of ice cream mixes: There Was a profound effect sodium alginate, ageing made a Significant difference
in the flow times Of the mixes. In" the case of dhak
gum, the viscosity was maximum when the mix was
Table 1. effect of stabilizers and ageing on the relative ged for 12 hr as agamst 4 hr agemlg [e Orted

VISCOSITIES OF CE. CREAM MIXES by Dahle8, Henning9 and Mueller and Frangsen(

Stabilizer Dow time (sec)at the incicated ‘' ratio It'is likely that, karaya qum used in the present mvesti-
level ing ~ _ %auon took longer timé to hydrate when used in the
¢100g) 0 hr hr 120 Stabilizer*™ Ageing*  Dyffalo milk jce"cream mix. There was no significant

effect of sodiym alginate on the consistency™ of the

Guar
mixes. ~ Bendixen dnd Deckerll also reported that
wooaa B wa L& 0O ayiim alginae produced mies of (o isosty
005 39 N6 than, Qeletl. i o of i crea
00 o2 M5 138 Effect of stabilizers on the quality of ice cream;

Differences in the mean. scores for body, texture

Karaya and flavour showed statistically significant differences
000 240 68 64 1972* 864  between the levels of the stabilizérs used in the ice
010 BT B8 N9 cream (Table, 2). -~ The concentrations of stahilizers
020 N4 R4 25 which gave highest mean_scores for body and texture
00 00 L7 A4 were; %uar qum, 0,05-0.075; kara{a, 0.10-0.20: acacia,
Acacia 0|.5;0.7t ;Od3h€la48.25; gelattm, 0. £5-0.|45 and sodium
- alginate, 0.30-0.40: per Cent, respectively.

%%% %9% %‘5’% %%9 L2zt 35N qnterestmgl , therpe was_a_Po%d cor%/es ondence for
GO I L Y the flavour Scores, for simifar concentration of the
5 B4 BT U9 stabilizers in the ice cream mix. The results of mean
' - scé)rcesb Scllearell)r/e showleld “}fat tplantt glfms when Iuste_d
udiciously, are equally effective stabilizers as gelatin
000 286 B B9 1008 65 Jand s_odu)fm alqm%t_e. yHowever, gum guar wasg more
0% 241 240 46 effective as a Stabilizer at a much Tower concentration
00 %1 2 Al than the rest of the gums. Acacia gum at a level of
o 24 a3 A7 0.5 per cent produced ice cream which obtained maxi-
Gelatin mum scores where as karaya, at 0.1 per cent level, eli-
000 B0 B5 U0 w1 g7 cited highest mean flavour scores of 38 with equally
5 RB5 %3 N9 h|%1 méan scores, for bod_ﬁ and texture. A level of
00 B6 U0 U8 0.30 per cent sodium. algimate produced better body
W B0 B ¥l texture and flavour in ice tream, DahleZ recommended
s e oo TR Tk

' w's milk. Was a i |
000 22 B8 AL 1IN 397 pefween body and texture and flavour sc_c?res, the value
AR 238 %4-4 of correlation coefficient being +0.88 which was statisti-
0 B3 B3 A cally highly significant. The’ level of quar gum found

00 B2 B2 A4 uitable”m’the” buffalo milk ice cream, was: below the
LTipre. for 100 revolutions, of stormey rofor ” fevef1 of 0.4_per cent recommended by Stelnshoit]B
' et & E250E § e (e O UeemEniemor—for cows' milk ice cream.  In respect of melt down
NS=Rlot sigr%cant' properties at optimum_levels of stabilizer rcielatm I

cream was more resistant to melting, followed by
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Table 2. EFFECT OF STABILIZERS ON THE (MEAN SCORES) FOR QUALITY OF ICE CREAM

S(?g\ilggr tBeo&ré?f ‘F’ ratio

. ilizer . .
Havour  F' ratio ?jbﬁﬁllé) tBeg)ctd&/rgi F ratio Haour F ratio

Guar
0.00 21 1.20% 24 333+
0.05 34 33
0005 30 38
0.10 21 21
Karaya
0.00 26 180NS 26 478+
0.10 33 38
0.2 30 3l
030 24 29
Acacia
0.00 21 B0+ 23 4,17+
0.5 21 32
050 36 36
0.75 29 32
1 d-excellent 3rveg good 2-90qd . l-acoeptable
** ggnificant at P=0.01"  NS—not significant

%uar gum sample. In the present investigations, it
as heen observed that guar gum at the” relatively
higer levels ﬁroduced ropiness and imparted a slim

fegl to the product.

In mechanical freezers.
IZers,

However

Eo depress the over-run more than t

Effect of stabilizers on the storage

Body_and texture and

_ Since Ice cream was prepare
In the hand-freezer, the over-runs were low, i.. about
54 per cent as compared to higher over-runs achieved
guar qum  seemed
hé rest 0f the stabi-

guality of ice cream:
_ ( flavour “scores Of ice creams
containing optimum levels of the stabilizers when stored

Dhak
0.00 21 D4z 22 941
025 34 34
050 28 32
0.75 20 23

Gelatin
0.00 21 477 24 6.42
015 29 30
030 28 34
045 35 35

Na-alginate

00 20 ¥ 18 106~
0.20 26 28
0.30 36 39
040 3l 21

for 3 days showed significant differences. Gelatin
and gum ‘acacia had better stabilizing elfect on the
body"and texture of ice cream which” stored e?ually
well” (Table 3). Ice cream having dhak ?um was found
to be coarser”in texture due to Crystal Tormatjon than
others within 10 days of storage, Maximum deteriora-
tion in the texture as observed after 20 days storage
of the control, dhak gum and sodium alginate ice
creams unlike gelatin “and gum acacia Ice creams
Slight gumminess_ was observed in the sfored %uar
qum Icé cream. Gelatin has the proéqerty of ahsorbing
water and forming a gel, thus avoiding'the formation

Table 3. effect of storage on the body and texture of ice cream (mean scorfs) made with
OPTIMIZED LEVELS OF STABILIZERS IN THE MIXES

Sto&%period
0
10
X
k3
**Significant at P=0.0!

Control
058
032
0.2
0.15

Acacia
0.7
0.70
099
104

Dhak

000
0.17
073
045

Gelatin -+~ Guar  Karaya  Sodium-alginate ‘F ratio
13 061 004 007 14,64+
107 035 032 .06 141+
K1) 02 Qu 0011 2468
i 012 010 012 66.35**
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Table 4. effect of storage on the flavour score of ice
CREAMS MADE WITH OPTIMIZED LEVELS OF STABILIZERS IN THE MIXES
. llizer Storage period (cays)
Stailizer (%f 0 0 2 %
Control 26 21 19 18
Guar 0.05 3l 32 26 17
Karaya 010 3l 30 23 23
Accia 050 35 34 39 35
Dhak 0.5 30 21 16 16
Glatin -+~ 0465 39 33 38 32

e 00 2 6 2 1
T ratio . 231 93 1374 1016
;;ng%ﬁ A-Excellent;  3Very good; 2-Good; 1-Acceptable

of larger ice crystals in ice cream during storage2
unlike“in other samples where larger ice crystals were
Induced.  There was no significant difference in
the flavour of ice creams having gelatin and gum
acacia, whereas 5|%n|f|_cant difference” were found™ in
flavour scores of other ice creams (Table 4).. _

From the foregoing, it is evident that barring sodium
aITgmate,_the ofher “gums, increased the cansistency
of the mixes, confirming the earlier resultsi415 Ageing
of mix prior to makifg ice cream was beneficial in
most cases which was attributed to increased consist-
ency of mixes. Gum acacia compared favourably
with the customary stabilizer, gelatin for mgrovmg
the quality of ice Cream, but the quantity to be use
(05 Rer cent) seemed high as compared to gum quar
which was judged satisfactory at & much lower Con-
centration of 0:05 per cent,
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CHANGES INDUCED BY METANIL YELLOW
AND BLUE VRS ON BONE MARROW CHROMO-
SOMES OF MICE
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Metanil Yellow and Blue VRS are commonly encountered
non permttedl cyes, in coloured foods in Inclia. The effects
of these dlyes at the chromosomal as well as at the cytoche-
mical levels iere studied and found to be highly clastogenic
in vivo In mice by both acute and chronic treatments

A wide_ variety of dyes are used in the food, textile
Prmtmg industries and in- chemical and  biological
laboratories], of which onl%; eleven dyes are permitted
In foods in India2 ~ Blue VRS is now permitted only
in Pakistan _and Austria3, Recent studya indicates
that about 70 per cent of coloured foods in Uttar-
Pradesh contained non-permitted colours like. Metanil
Yellow and Blue VRS, Numerous publications are
available about the toxicity of Metanil yellow and

) e

somal Jevel particularly in the in vivo system are lacking.
Considering the serious health hazdrd problem due
to the widespread use of these dyes in foods and
Industry the present investigation was undertaken to
study the effects of these dyes on the bone marrow
chromosome of mice by hoth acute and chronic treat-

ent,
A laboratory bred strain of mouse Mus musculus
of 75-day old"was selected for this experiment, For
acute tréatment the dyes were dissolved in distilled
water and were intraperitoneal l%’ injected to the five
mice at the rate of 50 malkg body Weight for 24 hr.
Controls were injected with distilled water. For chronic
treatment, dyes were forcibly fed to the five mice at
the rate of 2 mg/kg of body weight for 30 days. Control
mice weie fed 0.1 ml of distilled water, After the treat-
ment_the animals were injected with 0.04 per cent
colchicing at the rate of 1 mlsoo g body weight for
1| hr before being sacrificed. For chromosome Studies,
flame dried dp[epar_atlons of bone marrow chromosomes
were stained in' Glemsa following the usual schedule.12
Chromosomal abnormalities induced by both Metanil
Yellow and Blue VRS were grouped into three groups
as follows; » . o
Group I: Abnormalities rE)rlnm ally m_vol_vm%
spindle disturhances suchi as stickines
-mitosis, polyplordy, diplochromatid
formatign and ‘centromeric stretchln%.
Group II: Those mcludln[q alterations at the
e

Blue VRS in vivo and in vitro510 But the effects of chromosomal [evel, . such. as  breaks,
these dyes at the chromosomal level are meagre. Recent ?aps, deletion, centric fusion, dicentric
review” by Combes and Haveland Smithu showed ormation and ring  chromosome
that the data on the effects of these dyes on the chromo- formation etc.

Table 1. percentage of chromosomal and mitotic alterations induced by metanil yellow and blue vrs

BOTH BY ACUTE AND CHRONIC treatment*
Blue VR '
Aoy Acute U VRS Chronic Acute Vet YeIIOWChronic
Control Treated Control Treated Control Treated Control Treated

Mitotic incex 142+ 014 144+032 143+ 014 147+036 1424014 3.34+061** 143+ 014 1.16+0.25
Group | 2674091 11.52+149%* 133+1.39 1551+ 336 267+091 9.30+1.24** 133+ 039 11.43+1.86**
Group Il 2334091 2724283  233+001 361+ 380 23+ 091 8.87+251%* 233+ 001 256+2.01
Group HI 4.67+1.83 2643+ 228" 433+1.90 16044529  4.67+1.83 15.20+4.56* 4.33+1.90 28.04+4.90**

*300 metaphase scanned from 5 animal for each dose and for control,

Figures are mean+S.D.; Degrees of freedom=8,; *P<0.01

**P<0.001
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Fig. 1 Normal metaphase and some abnormalities incuced by Metanil Yellow and Blue VRS,
A, Normal metaphase of mus musculu- sShowing2n=40; B, Stickiness; C, Polyploid; D, Plate showing gross abnormalities.

Group Ifl: Gross abnormalities ie. when more malities could be observed in the
than 10 chromosomes were affected same metaphase plate. These included
and the ma!)or chromosomal changes fuzziness, - pulverisation, - erosion and
where a number of chromosomal abnor- translocation as well13
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Acute and chronic study of Metanil Yellow ang
Blue VRS showed severe clastogemm In Metanil
Yellow there was a significant Ificreasé in the mitotic
index in case of acute treatment, but no such alterations
were observed In chronic study (Table 7). I Blue
VRS, m|tot|c index did not show any. differences from
the contro bx both acute and chronic treatment. S0
no conclusion could be drawn about the mitogenic
or mitostatic nature of these yes.

As regards the, chromosomal “changes in acute treat-
ment thére.is a significant increase in"the chromosomal
abnormalities obsérved in the three grou s of Metanil
Yellow and Groups 1 an .. In_case
of chronic treatment both the dyes showed a sl nlflcant
increase of the chromosomal abnormalmes in Group |
and Grou? HI. No suc alterations were observed
n Grou | in both the %es This confirms that hoth
the K have a strong eect on the spindle function
and the chromosome as a whole.

Hence this shows that Metanil Yellow and Blue
VRS are highly toxic at the chromosomal and cyto
chemical levels. As these dyes are illegally used in food
Preparatlons much attention should Te paid to check
he use of these dyes in the food.
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EFFECT OF SOME ANTIFUNGAL COMPOUNDS
ON GROWTH OF PENICILLIUM CITRINUM AND
CITRININ PRODUCTION
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P e e
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The effect of antifungal conpou ndsonthe?rwwh of
Pénicillium citrinum the formation of cinin: Wes
studied both in a md medium and on rice. Sorbic
acid and butyl paraben were found to be the most effective
inhibitors o C|tnn|n synthesis in both synthetic medium
ad on rice. Caleium BI opionte, metiyl paraben
propyl peraben also inhibited the synthesis of cirinin

Extensive studies have peen made in the past 20
years on aflatoxins and  other mycotoxins with speC|aI
reference to their formation in foods and feeds. Besides,
the action of different chemicals, the solvents, insecti-
cides and fungicides on the growth of mold and the
effect of antifungal compounds like propiopate, sodium
acetate in controlling the formation_ of atlatoxin have
been reported by a number of investigators: 4.

Citrinin, potént toxin, inducing ‘enlargement and
tubular necrosis of the kioney has been"detected in
naturally contaminated grains and peanuts5% of tropi-
cal region. The object”of the reported Study was to
find ot the effect of various antifungal compounds on
hhe growth of P. 8|tr|num and the formation of citrinin

t'in liquid medium and on rice.

The tomgemc strain of P. citrinum used, was isolated
from store (I;roundnut cakes. . The culture was main-
tained on potato dextrose agai slants. The synthetic
medium used for the study consisted of (in pér cent)
maltose 4, sod|um nitrate 0.2, KH2PO4 .05, MgSO

H2 FeS04 000025, ZnS0a THA™ 000025,
Nakols 2HD 0.0000L, distilled water 100 ml,
H. 58+0.1. To this medium was added Sterilised
antlfun?al compound (m|I||pore 0.22 Micron) in known

concentration (Table 1) sterilized separately prior
to inoculation.  Fifty milliliter of the ‘medium in a
250 ml Erlenmeyer flasks was inoculated with 01 ml

spore suspension (5-4 X108 spores/ml) being collected
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Table |. effect of antifungal compounds on growth and

CITRININ PRODUCTION BY P. CITRINUM IN A SYNTHETIC MEDIUM

g

,\an%fungal o

Qs

Calcium
propionate

e

Sodium
henzoate

Methyl paraben

Propyl paraben

Sodium sulphite

unas
o

)

EEEEE | waa | wkedRl | | axaEEhREReR | | aaxsssl | w1 eRdSS

K lmlloo\m*l"'

Table 2. effa:t OF INHIBITORS ON CITRININ PPODUCTION

Antifungal compauinds Citrinin. pr
Name ( &Sng) o ygatgg

4

I
i

Calcium
propionate

e
Sodlium sulphite
Sodium benzoate

Butyl paraben

Propyl paraben

Methyl paraben

from a 7-day old culture slant. The flasks were agitated
In a_rotary shaker (120 rpm.) for 10 days mainfaining
the_ incubgtion temRerature at 28+1°C The_ citrinin
activity of the broth was determined by modified cup-
Plate method usmg Bacillus subtilis var. mycoides as
he test organismd.  Giowth was determined after
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centrifuging in the cold, washing thnce with Water
and dryingat 6()+5% for 24 hr. “The effect of anti-
fungal " compounds against the production of citrinin
was also studied on rice, a good substrate, as follows:
of polished” broken rice with 50 per cent mojs-
ture”taken in a 100 ml flask, was inoculated with
05 ml of spore suspension and incubated at 28°C
In stationary condition. On the 5th and 7th day of
fermentatiod citrinin was extracted with measlred
volume of 50 per cent alcohol, and combined extract
was assayed8, . A number of antifungal compounds
rncIudrng sorbic acid, calcium propionate, Sod rum
sulphite,” sodium_bisulphite, Sodium benzoate met Cyl

propyl and butyl paraben were used (1
Prowth and citrinin produced on the 10th day in the
quid medium were recorded.

It is evident from Table 1 that out of eight
compounds tested, sodium bisulphite, sorbic acid,
calcium %ropronate propyl and” butyl parabens were
gotent inhibitors of cell growth and Citrinin production
y P. citrinum.  Table 2 shows that sodium sulphite
and_ sodium benzoate have some inhibitory effect on
citrinin production by P. citrinum in rice, whereas
sorbic acid and huty! paraben need to be added at
0.2 ﬁer cent for the inhjbition of citrinin production,

Methyl paraben and calcium Bropronate at 0.3 per cent
and sodium hisulphite at 05" per cent completely
Inhibited citrinin production on rrce Of th e various
compounds tested' sorbic acid_and Para en were
found to be the most effective rnhrbrtors of the synthesis
of citrinin by P. citrinum.

7. Subr angh P.and Rao, A S, Occurrence of afI 0XInS
itnnin In

roundnu (s rac r( L) at
Inre atron 0 Boa C?El % and morsture content.
Current Sci., y L,

I\/ta{) S K., Survey of food

gesence cotoxrns IndranJ Mycol.
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9 BrHldr S K Hleso the
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LIPID PROFILE AND FATTY ACID COMPO-

SITION OF FAT EXTRACTED FROM ARILS

(MACE) OF MYRISTICA FRAGRANS AND SEEDS
OF ARTOCARPUS HIRSUTUS

KS. PRAKASHCHANDRASt%_G. CHQNDR?}S_EKHARAI;PA

£ JUCIES anfl Ieseart \
Beversrty o? %g %anastagangot f, oreL b%"tnd}/a
Manuscript received 9 March 1983' revised J) August 1983

Tt‘ﬁﬂ'ﬁ(f Myrrstrcafragrans andtheseedfatofvuldjack
fI'UIt Artoca us hirsutes) contaned 216 and 24.4% of
total lipics (Cnlo nnrrethanol 2.1 V\). Chlorofory
squbIe lipics constituted (as %uerqht)  and 88 meck
of reuiral liic 60 63, ghedlipics 27 anl 21 and
inics 13 and 16 respectively.  Neutral ipick vere
mostly glycericks, free fatty acids and hydrocartons, with

Referen(ces o Brge ars]t'leré)léo/ndnstrtutrng L7 ?rarﬂ 13% and sterol s
1 Yo otsuka. T. K., Pyrizine 0INM. fragrans A0 A. hirsutus e
luedds @Ouc@ B%y)kalnnMs Proc. 'Itﬁ’ U spyarapan Palmitic acidl is predomgrant followed by Oleic ac%drn alll
hrece classes of mace lipick, ard finoleic acid] is rore followed
Kl?aﬂ ogon, K. andVer] lan, T. A b)/ palmtrc INA. hirsutus Seed Ip|dS
ibition' 0 19 algyin hi hesrs na . Appl.
Microbiol, Mace, the deep red, fleshy arils embracrng the nut
3 Paisen MR, Fliq nnvaCi I-tgnd B L, Al toxr of Myristica tragrans (nutmeg), is_ used to flavour
rrentands L ca? heatead food products and liquols, an rts oil to treat inflam-
4 nrtrogenW'; e STI' ﬁpr mation of the bladder and urinary tractl ~Analytical
charactenstrcs of mace (aril). fat have been reported?,
4 Bugrnanrcrn L Jr g res J C Eifect of soclium acetate but the cass of Irlprd and its fatty acid composition

Lﬂrod%tron Aspergrllus para-
srtrcus J Fd Scr

Ken
5%'25 ratorxr'r” C't o
LICES. Agrrc Fd hemg ag

0 Kr?&rn A andj cﬁnﬁd meere § assoclal rrerﬁe o 0(toxrc

N Qe%) , Acta. Pathol. Mrcrobrol Scarul.,
ek

etr D.
sterr |n

ave not been determined,

Wild jack (Artocarpus hirsutus), as, well as the culti-
vated Species, Artocarpus rntegrn‘olra are grown in
the western ghats.  Wild jackfruit seeds are consumed,
and the oil obtained front it is used for cooking. There
IS 10 report on the composition of seed fat,

Mace was obtained from the local market and the
dehusked seeds of the wild Hackfrurt were collected
from the forest. Both materials were dried, ground
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fine and the lipids extracted with chloroform-methanol
2.1 VIV) mixture, The extracts were redissolved in
the same ‘solvent mixture, and passed through Sephadex

The chloroform-soluble lipids were resolved stepwise
on a silicic acid. columnd intq neutral lipids (Chloro-
form),  glycolipids ~ (acetone) and Fhosp olipids

G-25 column to remove non-lipid contaminantsd After ?met anol).” The neutral lipids were further analysed
weighing, the lipids were resolved into_chloroform-  Tor total sterols as per Zlatkis et al. 5 free sterols (dig-
soltﬂ)le (the bulk)f and chloroform-insoluble fractions. tonin precipitation) and sterol esterse.  Fatty “acid
Characteristics of chloroform soluble fractions are  compositions of thé total lipids and of each lipid class
reported here. were determined after conversion fo methyl esters
5 per cent methanolic HCL, 2 hr reflux)7 on"a CiCC
Baroda) fgas chromato ra%h using & 2Mx3 mm
Table 1. lipid content CLASSES OF MACE AND WILD JACK COlumn 0 15 per Cent E S on hromosorb W at
RN e o e

i riangulgtion without u | .
Uik Mece Wl Jack s yI\_/Iaceianl)fat: Lipids formed 218 per cent of total
Total (%) 216 24 v¥]e||ghtfo the {nabtlenall), of H]I% 83 per ce(rjn w1936 8oluble |r%
Chloroformsoluble (%) 78(8)  214(8)  chiorotorm (1abie 1) WhICh wds Made o oy per cen
. neutral lipids 27 per”cent, glycolipids and 13 per cent
Chioroform-rsoluble (% /A 0@ Phosphoh%ms. e neuita %ﬁqu Eomained l.Y%er_ cent
Chloroform soluble ree sterlols ar&d 0.19 peirc (t:tent s_grol edStﬁrSd the Bemammg

. eing glycerides, free fatty acids and hygrocarbons,
Nettral 30+ 12869 Paq_n%c acld was theyredomgnantyfatt acid in all
Ghyoo . 4220 4121, . the Jipid classes gable constituting 37 per cent. of
Phospho 2019 32(16)  the total fat. The GG graph showed two unidentified
et Dot crtibiing 2 et cenk . i Jol i a1

: Xt, contributi _ total lipi

Gycerices, FFA, hydrocarbors 906 (974) 11981 22 to 24 per con {0 fhe consient lipid clagses_. |t
Free sterols 016 (L7) 017(13) is of interest that in the seed fats of other Myristica
Steral esers 008 (09) 05 Specles different saturated . aclos  are %edr% nsm?r?tli
v e U

Figures in parentheses indlicate percentage

Table 2. fatty acid composition (as per cent

weight) of fats from ma

myristic acid (72 Oloer cent) in Myristica
meg)8, stearic acid (60 per cent) in M. beddomei9 and

nd wild jack seed

180

Lipids 140  Pesk I* Pesk TP 160 Peak HP Bl 182 183
Mece
Total 20 20 23 310 — 65 22 94 16
Neutral 17 31 32 BT — 2 Al 99 146
Glyco 241 Tr T 233 — 63 243 T 20
Phospho 20 Tr T %5 — 80 20 Tr 135
Wild Jack Seed
Total 30 — 28 39 50 U0 %63 Tr
Neutral 10 — 192 Tr 23 97 618 Tr
Glyco 86 - — 29 B0 81 138 16 Tr
Phospho 92 — =" %5 Tr 66 169 A8 Tr
"Unicentified

Tr=Trace (<1%)
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lauric acid (72 per cent).in M, cannariccfi. In the aril
fat of M. fragrans, palmitic acid is predominant,

Wild Hackfrurt seedfat:  The seed contained 24.4 per
cent tofal lipids 88 per cent bergg chloroform-solyble,
and madeu of neutral lipids ger cent) glycolipics
Vil Per cent) and phospholipids (16 per cént) and the
neutral lipids containing 1.3 per cent free sterols and 56
Per cent stero esters ( bI Inthetotal lipids, neutral
grs g%o ipid san phosp oIrprcs linolic acid forms

per cent and palmitic acid forms
21,19 40 and 27 per cent respectively, the rest being
oleic, stearic and myristic acids. . . .

The high percentage of total lipids in wild Jfackfrurt
seed is in"contrast to the very small quantity of 0.4 per
cent stated to_occur in Artocarpus, lieterophyllus, the
cultivated jackfruit seed, The high linoleic acid content
of wild Hackfrurt seed fat is of Some nutritional signi-
ficance 10 those who consume the roasted seeds, Hut
more $o to those who use the oil for cooking.

The aythars thank Dr. T. R._Ramaiah, Professor
and Head of the Department of Brochemrst8/ ¥sore
for his keen interest'in the investigation. One o t
authors (K.S,P.) thanks the Univefsity of Mysore and
the - University” Grants Commission” for the UGC
Fellowship.
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FATTY ACID COMPOSITION OF SEED OIL
OF TRIGONELLA CORNICULATA LINN

A R SOOD &R C RATHOR

Department OfQRH"@ rrﬁ%rm &Blni‘t ndﬁe of Technology

Manuscript received 22 March ].982, revised 23 August 1983

Trigonella iorniculata CONEAINS 4.2%0 oil having a specific
gravity of 0.9023 anti iodine value of 105. Various fatty
acids content of the seed oil has also been reported.

Trigonella comiculata Linn (Kasturi Methr)
cinal plant* has been reported to. contarn tfiacontane
sterols, alkaloids, steroideal saponins and flavonoids®6,

The characteristics ang the fatty acid composttjon of
the seed oil from Madhya Pradesh are reported here.

Oil extracted from the powdered Trigonella
cornrculata Linn seeds Iypetro eum ether . [40-
was studied. Methyl este obtained by saponification,
removal of unsaponr jable matter and esterrfrcatron
were studied by TLC, argentation TLC and GLC
(Table 1) The £artrcu ars” and operatrn? conditions
of GLC “are: dual stainless steel
columns (8’ x3/6 0.D S X Qn, chromosorb

40-60 mesh) carrier gas nrtro en Ingectron port
olumns and_flame tonization detector block at 210,
300 and 300°C respectively; chart speed 15 in/hr.

a medi-

1. characteristics & fatty acid composition of
trigonella corniculata unn seed oil

Yield 4.2%

aaecrfrc gravity at 30°C 09023

efractive incex at XC 14304
Saponrfrcatron valle 179
odline value 106
Palmrtrc (%0 wiw) 11
Stearic (%o wiw) 19
Oleic (%0 ww) 21
Linoleic (% wiw) 238
Linolenic (% wiw) 15

The authors are glrateful to G.S. Institute of Techno-
o% Science, “Indore, for facilities and Director,
L, Hyderabad for GLC of methyl esters.
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Fifteen cultivars of freshly harvested sweet potatoes were
analyzed for pH, total acidity, total solids, moisture content,
carotenoid content, total phenolsand crthodihydroxyphenols.
Variations in mean measurements of the analyses were: pH
5.10-5.80, total acidity (as citric acid) 0.064-0.268%, total
solids 24.0-34.6%, moisture content 65.3-75.8%, carote-
noid 2.3-32.7 mg, total phenols 22.0-76.0 mg, and ortho-
dihydroxyphenols 10.4-36.4 mg/100 g fresh tissue.

Sweet potato (Ipomea batatas (L) Lam.) is ane of
the world’s major food staples which ranks high in
commercial value and is also rmPortant as a vegetahle
croP Knowledge of its chemical composition assumes
real importance, and published literature deals with
their sensitivity fo cold temperaturel-3 infection fungid,
starch composrtona protein and amino acid composj-
tion6, phenolics?,8 and carotenoid coptentd.  Investi-
gation was Undertaken to_determing the physical and
chemical_composition of fifteen sweet potatd cultivars
and the information collected is recorded here.

Fifteen cultivars of sweet potatoes ‘Centennial’,

asper ‘Jowel’, L0-323" L3-8 L3-151" ‘L4-
4112 L4130 M-122, “NC-34%', *NC-102'
NC-718", ‘NC-719" and “Vir 237) harvested during
the last week of September or the first week of October
were obtained from Dr. T. P. Hermandez of Louisiana
State Unrversrty in Bafon Rouge, Louisiana. A
relative samE)Ie of each cultivar_was immegiately analy-
zed at the time of harvest. Three replicate ‘samples

4

two roots each) were selected from each cultivar,
trIII ott the analyses performed were carried out In

Iplicates.

,ph 20 ¢ portion of chopped sweet potato trssues Was
blended With 25 ml of distilled water and the Jrz deter-
mined using a Model 10 Corning pH meter Total
solids, determrnatron consrsted ot werghrn 0 g samples
Into_tin oxes and dry rnq r24hr, Se arate
Portrons of Sweet potato rssues were used 0 etermrne
heir moisture content.  The methods as described
by Constantin et al.9were used to determine the Carote-
noid content of the sweet potatoes. Carotenoid contents
were determined on 10 g samples of tissue, homogenized
with 100 mi of hexane and then filtered.  The ‘optical
densrty of the filtrate was determined at 400 nm.

arotenord content was determined quantitatively
Tv comp arrson with a beta-carotene standard curve,

en rams of tissue were added to 50 ml of hot
ethanol]lground for 2. min at high speed in a Virtis
45 homogenrzer and filtered through ethanol-washed

Whatman™ No. 2 filter paper and “the total phenols
were determined according to the methods of Srmons
and Ross2 The amount of orthodihyd roxgp henol
was estimated by the method of Johnson an chaa ]3
using a standard cuyrve of chlorogenic acid. The total
acidlity was determined by extracting a known weight
with Water and titrating “against 0.' N NaOH to “an
endpoint of 8.2.on the"pH meterX) and expressing as
per cent citric acid.

As shown in Table L there were considerable diffe-
rences in the level of carotenoid, total soIrds totaI
phenols, orthodrhydroxyPhenoIs (0-DIOH " pheno s?
ratio between total Pheno s and_ orthodih droxr(pheno
and measurements for pH, moisture an tota acidity
in the 15_cultivars of ‘Sweet potatoes at the time_ of
harvest.  The pH of the cultivars varied from a mini-
mum of 51 (° 4 31" and ‘NC- 145’) to a maximum of
58 (:Centennial) Tota acidity was srgnrtrcantg
high 'in “Centennial’ (0.268 per cént when tompare
to"a low of 0.64 Per cent rn cultivar “L3-151". " The
highest and lowest moisture content were measured
in"cultivars ‘L4-62 and NC 719’ resﬁectrve Ty The
carotenoid content ranged from a maximun. of 3 ﬁ
in “Jewel’ f0 2,3 mg " V2-237". The sr% rfrcantI}/ %
content of carotenord in “Jewel ma e que to t
formation of more cargtene mo ecules either from
carotenoid pigment other than carotene or from precur-
sors of some other type. The data would sliggest that
at harvest, as a source of provitamin A. ‘Jéwel’ may
be re arded as excellent while V2-237" a poor squrce,
‘NC- had the hrghest total solids. - The highest
content o total phenol was observed in 10-323
and the lowest in NC-719°, while the orthodihydroxy-
phenol content was highest in ‘LA-62" and the’ Towest
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Table 1.

acrd&tllyl sTo?}als

Qultivar pH

%) W
Centennial 580 0268 A7
Jasper 530 0192 N7
Jonel 540 0198 B3
L0323 530 0.108 289
L3-243 540 012 300
L3151 540 0,064 200
L4-62 550 00% 240
L4-112 520 0.108 312
L4-131 510 0128 07
MD-722 530 0z 03
NC-345 510 02 30
NC-702 530 0.249 R7
NC-718 530 0256 4
NC-7J9 545 0.166 346
\2-231 55, 0.147 22 .

2 -Total phenols refer to the ort . Meta-and the

n sweet
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potato cultivars

mg/00 g fresh tissue

T 1 DIO 0
I\éghsteure Caroterid ; alsz phenolgls qrﬁe

% ¢
102 202 749 236 3L
091 199 760 241 35
06.7 27 30 156 250
710 1 20 160 13
102 216 320 235 1%
69.6 198 440 241 187
»8 128 480 34 13
689 293 %0 212 213
0.1 149 490 6.7 183
696 133 440 21 19
6.9 107 490 136 360
66.2 95 410 130 35
675 162 20 167 13
5.3 157 05.0 136 47
6.7 23 530 104 509

para isomers of the aromatic compounds.

30rtho dihydoxy phenals (0-DIH) refer only the ortho isomers of the aromatic compounds

VZ 237, The ratio between total phenols and orthodr
mroxréa enos was 509 In V2237 and 131

olljThe author |s rateful to Dr. T. H. Hemandez
FLoursrana State L nrversrr% Baton Roue Louisiana)
oort asupp ying samples of the fifteeen cu vars of sweet
: This work was supported by the National Institutes
of Health, Division of Research Resources RR 08025,
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MICROFLORA OF DAHI PREPARED UNDER
HOUSEHOLD CONDITIONS OF BANGALORE

DKeR. MOHANfAN, PA SI-!ANK_AlR &H LAXMI NARAYﬁNA
nt. 0 . IYICrooigiogy, Lal 1€l E,

pamserslty OPMICMUI’QF gc?che,Dgang oreh%eo (& &
Manuscript received 18April 1983, revised 25Ju|y 1983

A mejority of the samples of dani collected from house
holds and restaurants in Bangalore city contained both stre-
ptococei A Lactobacilli N equal proportions while 35
per cent of ﬂ'Eﬂ]ShOV\Ed thepreseme 0 onIy Lactobacilli.
A few samples contained coliform bacteria and spore for-
rmers while Yeasts were present in all the samples. The fit-
ratableaciciity of the samples ranged from .0 to 1.8 per cent.
The average viable counts Xr m) of streptococei and
Lactobacilli, Lactobacilli, COlifors, sporeformers, yeasts
and molds were 246X106, 132x106 51, 17 and 2000
respectively.  Among the 54 streptococci isolates 46 viere
iokntified a5 str. thermophilus, 48 str. lactis and 4 as
str. cremoris. 118 ISOIateS Of Lactobacilli Were identified
&L, bulgaricus (62), L. Casei (8).and L. tielveticus (4)

Dahi is a fermented milk, extensively consumed in
India, It is generall prepared domestically by tradi-
tignal method bg In culatm? boiled and cooléd milk
with a d Y old dahi and held at ambient temperature
until it sets into a curd which may fake 12 to 20 hr.
Durmg the preparation and handling of dahi,. the
product develops . undesirable flavour and texture
due to contamination by non-starter organisms.  The
type and number of starter bacteria and” contaminants
found in market samples of dahi, collected from diffe-
rent regions of the country have been reported earlieil2
In this paper the number and types of lactic acid
bacteria and non-lactic contaminants found in samples
of dahi collected from private house holds and a few
restaurants in Bangalore city have been reported.

SIX’% samples of dahi collécted during the months of
Septernber and October were examined Tor (/ organo-
leptic quality; (it) titratable acidity; (HI) .cidcetyl
content (qualitative’ method of Barritt,3); (fv) direct
microscopic counts of Streptococcl and’ Lactobacilli
V) total viable counts on Linkers lactic agar; an
Vi) viable counts of Lactobacilli on Rogosa agar, coli-
orms on VRB agar bacterial spores {surviving alter
heating dahi at 805C/L0min) on nutrient agar and
yeasts -and molds on malt agard. Representative agar
colonies, Qi StrePtococu and” Lactobacilli were picked
and transferred to yeast dextrose broth. The isolates
after purification were examined for their cultural

Particulars Mn M Awrag

et ety 010 1R
Curp count/ml

Streptococci (X].06) 0 150 43

Lactobacilli (X|06) 14 1080 hl4
Viable count/mi

Total count (xIO6) 5% N 2

Lactobacilli (X ].(B) il ksl 12

Spores 0 J 17

Coliforms 0 10 il

Yeass and moulcs (103 07 5 20

o Soat-rgm IesP\S\%?goe te(S)tfeglacetyl was indicated in 22 samples of dani.

and physiological characteristics and' their identity
was_ establishéd, according to the_descriptions given
In Bergey’s Manuals. . - - “V J

|t may be seen from Table 1 that the samples of
dahi showed considerable variations in their physical
consistency, flavour and acidity. The titratable acidity
ranged from 10 to 18 per cent. Sixty per cent of the
samples were very sour with titratable acidity exceeding
12 per cent and some of them also showéd gassiness,
curd floating and fruﬂg flavour associated with the
gr.o hofyeaits. Only 22 samples gave the characteri-
tic diacetyl flavour. ~

Microscopic_examination revealed that 14 samples
havmg more than, 15 per cent acidity contained onl
Lactobacilli, and in the remaining 46 samples bot
Streptococci and Lactobacilli more or (ess in equal
proportions. Direct micrgscopic counts of Streptococc
and Lactobacilli ranged from 0-1250 X 106/ml (average
432x 109ml) and from 74—1050x/06/m| averaqe
dl4x 106/ml) res ectl\_/elg. The total viable™ counts
mcludmél reptococci and Lactobacillj ranqed from
56—500%106ml (average 246xi06ml) while viable
Lactobacilli _counts of ™ the samples ~ ranged  from
[|—350x 106/ml (average 132x106/ml), Vidble counts
of yeasts and molds, “coliform bactéiia, and spores
in dahi samples were 700 - 5000, 0-110 and 0-30,ml
respectlve_I?/; Yeasts were present i all the samples
while coliforms and spores were found in 20 and 12
sample [esge%welay._ Samples having more than, 1.2 per
cent of titratable &cidity did not cortain sPore_-form S,
Yeasts are known to” be common contaminants in
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Table 2. organisms sotatea rrom daHi SATPIES
Organisms ickntified Isolates (No.)
Sir. thermophilus 4‘6
sir. jaclis 4
Sir. cremoris 4
L. bulgaricus 62
L. helveticus 4
L. casei a

sour milk products originating from the utensils and
spoons used, hands of persons and atmosphere in the
Kitchen where dahi Is prepared and handled. They
may also be transferred along with the inoculum from
the’ previous batch of curd. “Spores may be present in
milk survwm? heat treatment. Presence of coliforms
indicates contamination from utensils and hands of
persons during the preparation and handling of
all. . . o

ut of 54 isolates of Streptococci, 46 were identified
as Sir, thermoPhnus, 4 s Sir. lactis and 4 as Sir.
cremoris.  Of the 74 isolates of Lactobacilli 62 were
Identrfied as L. bulgaricus, 8 as L. casei and 4 as L.
helveticus (Table 2).  Thus Sir. thermophilus and L.
hulgaricus constituted the predominant microfloraof
dafil sar_nﬁles collected in Bangalore which is in confor-
m_ﬂK witn. the observations of earlier workers2. The
high acidity and sour taste of most of the samples
may be aftributed to the role of these two orga-
nisme.
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THE PRESERVATIVE EFFECT OF SOLID

CARBON DIOXIDE AND CARBON DIOXIDE GAS

ON QUALITY OF SALTED AND SWEETENED
BUTTER MILK

S. KARUNAKAR, B V.R RAQ & T. J RAQ
Dept, of Dairy Science, A P, ﬁ%gultural University Hyderabed,

Manuscript received 8September ].982, revised 22 August 1983

The shelf life and acceptability of salted and sweetened
butter milk was studied for a period of 11 days at
refrigeration temperature after the addition of solid carbon-
dioxide or bubbling carbon dioxide. The titratable acidity
increased rapidly in salted butter milk but it was slower in
sweetened butter milk.  The wheying off was found to be
minimum in sweetened butter milk with solid carbon dioxide.
Solid carbon dioxide was found to be more suitable for
preserving salted butter milk whereas bubbling of carbon
dioxide was best suited for sweetened butter milk in main-
taining organoleptic quality.

Many of the grganized dairies in India are marketing
salted butter milK.  Sweetened butter milk known &s
Lassi is marketed by some dairies, To help the pro-
duction and marketing of butter milk, this investigation
on preservative effect of solid carbon dioxide™ and
carpon dioxide gas on the %uahty of salted and sweete-
ned butter milk"was carried out,

Fresh buffalo milk was modified to 15 per cent
fat and 4.5 per cent solids non fat, divided Into two

ortions and heated separately to 85°C for 30 min.

0 one part sugiar was added at the rate of 10 per cent
by weight of milk before heating when the temperature
réached 65°C, gelatin at 0.25 pér cent level was added
for both the lofS of milk in ordey to minimize the whey-
mq off. Heated milk was cooled to 3/°C. inoculatéq
with starter cultyre DL3 (qbtained from NDRI, Kalnalg
at one é)er cent level and" incubated at that temperatur
and the curd was churned to butter milk,

The sweetened butter milk was divided into 3 equal
parts. One lot was hottled and carbonated with carbon
dioxide %as (one minute at 5 Ib pressure Per square
iInch) and_ crown corked immeditaely, To the second
portion pieces of dry ice, was added (5 per cent by
weight of butter m|Ik[), stirred well until the bubbll_ng
stopped, filled in bottles and crown corked. The thir
portion after bottling was used as, control.

To the other half of hutter milk, salt was added at
1 per cent level and similar treatments as stated above
\évterg 8g|(\:/en. All the butter milk bottles were stored
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The butter milk samples-fresh as well as stored- indicate that the acidity in salted as well a5 Sweetened
were tested at periodic intervals for titratable acidityl butter milk increased during storage in all the treat-
The evaluation of organoleptic %uallty was carried ments, The rate of increaSe was more with_carbon
out accoiding to the procedure of Harper and Hall2 dioxide gas than with solid carbon dioxide. ~This in-
by a panel of five trained judges. The per cent wheymgz Crease in"acidity may be due to protein bound carbon
off was determined by measuiing whey column héight dioxide3 The lower acid content of sweetened butter
In_butter milk. O milk, might be due to the sweetening agentd.

Titratable acidity: The results given in Table 1 — Wheyiig off: Wheying off by sieetened butter

Table 1. mean titratable acidity values of cultured butter milks

Titratable acidity (as % lactic acid) after indicated storage days

Treatment Ist 3rd 5th 7th 9th 11th
Salted butter milk
Untreated 0.660 0.678 0.703 0.731 0.750 0.765
@2 bubbling 0697 0.706 0727 0.710 0.767 0777
Solid COa addition 0.686 0.696 0.716 0.742 0.759 0.773
Sweetened butter milk
Untreated 0.636 0.652 0.677 0.707 0.726 0.735
COj bubbling 0671 0.680 0.700 0727 0.740 0.754
Solid COj addition 0.660 0671 0.692 0.716 0.738 0.750

Table 2. mean wheying off vaLues oF cuLTURED BUTTER MILKS

Wheying off values (%) after indicated storage days
Treatment Ist 3rd 5th Tth 9th 11th

Salted butter milk

Untreated 0 11.82 15.10 17.04 18.79 20.17
COj bubbling 0 9.76 13.19 16.49 17.70 18.35
Solid COj addition 0 8.80 1073 15.15 16.47 17.48
Sweetened butter milk
Untreated 0 3.28 6.79 10.46 11.93 14.12
COj bubbling 0 2.21 4.90 8.47 10,09 11.89
Solid COj addition 0 152 4.18 793 9.29 11.08
Table 3. mean organoleptic score vALUES OF SALTED AND SWEETENED BUTTER MILKS AT DIFFERENT STORAGE PERIODS
Organoleptic score after indicated days of Storage
Treatment Ist 3rd 5th Tth 9th 11th
Salted butter milk
Untreated 98 95 92 90 86 83
COj bubbling 97 97 95 94 92 90
Solid COj addition 97 97 97 95 94 93
Sweetened butter milk
Untreated 99 97 94 90 88 86
COj bubbling 98 97 96 94 93 92

Solid COj addition 9 97 9% 93 92 90
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milk gTa_bIe 2) was, ess which might be_due to the
Increase In tofal solids, The results also indicate that
the. preservatives used did influence wheying off,
which was less in {reated samples. .

Organoleptic quality; - The results in Table 3 indicate
that “addition of solid carbon dioxide preserves the
organoleptic characteristics of salted butter milk where-
%s t'l[)Ubb“PI? carbon dioxide is suitable for sweetened
utter milk.
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YOGHURT FROM WHEY BASED RECONSTI-
TUTED MILK
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Preparation of plain yoghurt containing 82 per cent fluid
Cheddar cheese whey as the only added diluent is described
and the quality compared with that of yoghurt made from
water based reconstituted milk and standardized cow milk
with the same total solids content. ~ The addition of fluid
whey to the yoghurt mix instead of water during reconsti-
tution resulted in a product which was rated excellent in
flavour, body, texture and acceptance.

Milk whey contains soluble R_rotems, lactose
mingrals, vitamins, etc., and 15 highly nutrtiousL
Yoghurt, a fermented milk, has béen” reported to
Eosses therapeutic  and  nutritional . properties23
tudies were "undertaken to fortify milk” with whe
for developing a more valuable fermented milk proguct.
In this” study yoghurt manufactured by utilizing
whey as a diluént"was compared with that made from
reconstituted milk usmq water and Prepared from
standard cow milk. Total solids level of the three

samFIes were kept equal, but not the protein level as
small variation does not influence the quality of yoghurt
The three yoghurt mixes used were:

Mix | | )q Cream with 30, per cent fat and non-
fat-dry milk with 4 per cent moisture were compounged
to give a mix of 3 per cent fat and 85 per cent solids
non fat (SNF). Boiled (10 min) and filtered Cheddar
cheese whey Wwas, used tq reconstitute the above, mix,
the total salids of which increased to 16.5 per cent.

Mix 11 (T2):  Similar to ( I?, but modified to give
3 per cent fat and 135 per cent SNF with water-bdsed
reconstituted milk. _ _

Mix Il ([73): Fresh cow milk was standardized
tgt3 Per rr?elrll fat and 135 per cent SNF by using non-

ilk.

Theythr_ee mixes, were heated separately, to 85°C
for 30 min and cooled to 45°C and inoculated with
one Per cent each of Lactopacillus bulgaricus and
Streptococcus, thermophilus culture, . The™ inoculated
mixes were filled in wax coated sanitized paper cups,
incubated at 42+0.5°C until the formation of firm
curd (3-3i hr) and then stored in the cold (5-8°C).

Table |I. mean values of titratable
LACTOSE OF YOGHURT MIX AND YOGHURT OF DIFFERENT TREATMENTS

At menufacture During storage (Cia
Treatments Bl Al It gd ag5ﬂ(] ys)?fh

Titratable Acidity (% lactic acid)

acidity, pH, protein and
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The three sa OIoles were tested for titratable acrdrty,
H, protein an actose during processing and
aIternate dayrs of 7-days storage period s éaer I I
met ods4 he organoleptic evaluatron was done by
5 trained judges as per the procedure and score
card recommended by Harper and Hall* for cultured
drarrabrfgoducts The results obtained are presented
Trtratable acidit The average titratable
acidities of T and before rnocu lation Were almost
same but hr? ert an Tz After fermentation T3 showed
higher acidity. The lactose content, prior to heat treaf-
ment of milk and protein levels might be responstble
for the varratron in acidity. The pH did not vary signi-
frcarﬂtly during the nianufacture and storage  of

oghur
ngrotern level:  There was an increase in the protein
content in_ all the treatments which may be due to
the reduction in the moisture content during stora%
and to some extent due to protein contributéd by the
lactic culturese.
_ Lagtose:  The lactose content decreased gradually
in all the treatments durin storage
Organoleptic _qualit he acid flavour_was more
prongunce rnT folrowedb T3 and T2. The relative
sweetness observed in_T1 on frrst day increased on the
3rd and the 5th day. This may be due to the hydrolysis
of lactose into monosaccharrdes This mi ht hiave
aIso helped in the development of hi h acr
T, and resulted in acid fIavour7 h acid
ﬂavour and hitterness. were noticed rr ht rom the
3rd da which, might be due to high acrdrty low pH
and rgh rotein content The physical characteristics
of TI Were rated excellent and the product was accept-

and H:

avour
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The esophagus from twenty slaughtered Murrah male
buffalo calves of different body weights were collected, pro-
cessed into weasands and their quality was assessed.
Weasands obtained from 139.7+ 2.28 kg slaughter weight
group were of Grade in quality, while those from 183.7-J-
2.65kg slaughter weight could be grouped into Grade | (20%),
Grade H (30%) and Grade m (50%). The entire tunica
mucosa and part of the tunica submucosa of the esophagus
form the weasand.

Varioys parts of the %astro -intestinal tract of the
food animals are being Sed as sausage casrngs since
time rmmemorral Each country produces different
tyTpes of sausages, making use Of different varieties

casings.  In” India, sausage industry s still in its
infancy. Whrle Intestines aré converted into casings,
the esoPh gus of cattle and buffaloes are not bernq
fuIIy uti se for makrngweasand There is good marke
or properl processed quality weasand. No work has
been reported so far from India regarding the produ-
ction of weasand particularly from thé esophagus
of uffaloes,

The esophagus, from twenty Murrah male buffalo
calves sIaughtered for meat p oduction were collected.
Ten calves™(Group A) were slaughtered_at an average
sIaughter werght of 139.7+2.28 k% The othei tén
calvés (Group B) were sIaughterd at an average
slaughter werght of 1 05 k

Following ‘Slaughter fIayrng and evisceration, the
esophagus was carefully collécted, cleaned with ta
water and the length as recorded. It Las' different
adyerS VIZ. tunica mucosa, tunica submucosa, tunica
mus ularis and tunica serosal.

The esophagus was turned inside out to expose
the mucous sirface and was inspected for parasitic
damage bIood spots, ulcers, cuts, etc Those free
from “major dam 1ges were processe rnto Wweasands.
One of th eends 0 the muscu ar part of the esophagus
was hooked up and tied to a e wrthasort thréad
and the other end held taut. the hel (gr of ash arﬁ
knrfe the loosely attached submucosa together wit
the mucous membrane was deflected from the tied
uro end an its attachement was carefully severed to

the entire length of the esophagus. ThIS constituted
the weasand. ~ It was stretched and the length was
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transluscent and thin tubular
materjal was obtained Teaving the muscular coats and
the fibrous coat. The wet Weasand was washed and
tied at one end, inflated and tied at the other end, and
allowed to dry in inflated condition In the_shade at
room _temperdture for 24 to 48 hr when it became
dry. The dried weasand was a long, baloon-like struc-
ture. The knot at one end was cut off and flattened.
Its length and diameter were_ recorded. The final in-
spection was done by vrewrng the weasand against
a source of light, and “graded ifto three grades2

The mean” values ~of qualrt¥
weasands in relation to weight of animals and length
of esophagus are presented in Table I.

The weasands from Group A animals fell under
Grade 11 eventhough a few of the weasahds were
reaching the Iength prescribed foi Grade 1 the
diametéls were less than 7.6 cm.

In GrouB B, 20 per cent of the weasands fell under
Gnrage lGrg é)er cent under Grade I1 and the remaining
ung

The_ overall observatron of the weasands revealed
that they were free from blood spots or parasitic

recorded.  Thus, a Ionq

damages. There is good scope for the production of

weasand of Grade | and Il provided care is taken to
harvest esophagus with Ionger IenPths This is possrble
It during slaughtering, the cutfing of maor
vessels 5 done cIoser t0 the mand uIar ange of the
anjmal after extend mga the nec Furth er durin
evisceration, the esoph gus S oud ecut close 10 IfS
entry nto the rumen. Care should be exercised while
Sep aratrn the weasand from muscular layers of the
es%o agus to prevent any damages.
ccor g fo Srssona in_medium-sized cattle, the
esophagus measures about 90 to, 105 cm which more
or less equals to that of medium-sized buffalogs. About
to 90°cm dry weasand may be obtained from them
wrth an average flat diameter of over 7.6 cm. Such

Table 1. quality parameters of weasand in relation to

WEIGHT OF ANIMALS AND LENGTH OF ESOPHAGUS

Particulars Group A Group B

Live wt (ko) 1458043 1924781
Slaughter wt (ko) 139.742.28  183.72.65
Length of esophagus (cm) 50.3tL17  639--1.06
Length of wet weasand (cm) 5171 140 63.0i-1.09
Length of dry weasand (cm) 51.6i1.33  56.6"1.02
Diameter of dry weasand (om) 64%2% (cm)  7.3+0.16

meaSurements  of

weasands will be of Grade I qualrtr{] |orovrded they
are free from grus blood spots pin-holes, etc

Mann, Brandly et al4 and ‘Libby5 stated that
weasand is prepared from mucous Irnrng of the eso-
Phagus whereas Thornton and  Gracey6  obsgrved
hat"the “serous covering” of the esophagus is utilised
as sausa?e casing,  The entire tunica'mucosa and part
of the fUnica stlbmucosa together form the weasand
and not the “serous covering” of the esophagus.

The, author. thanks the “Director, National Dairy
Reseaich Institute, Karnal and_the Director, Indian
Veterinary Research Institute, Tzatnagar, for aII the
facilities made available for carrying ouit this work.
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SOLUBLE NITROGEN LOSSES IN SQUIDS
(LOLIGO  DUVAUCELT) DURING STORAGE
IN SLUSH ICE

. R. RAGHUNATH
\eraval Resear_chhnO e o}e ra&}rstrtu‘endpt Fisheries

Manuscript received 20 November ].982, revised 29 July 1983

Total water soluble and Non-protein Nitrogen fractions
decreased considerably in dressed squid mantles stored in a
system of crushed ice and meltwater after 8 hr.  The
Nitrogen fractions appeared in the meltwater immediately
and their concentration increased with time, non-protein
Nitrogen contributing the major part.

Dressed Squid mantles, referred as ‘squid tubes’
(‘tubes’) In the seafood Industry are stored in crushed
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ice and jts meltwater in non-Berforated containers,
prior to freezing. It has been observed that the melt-
Wwater becomes turbid acquiring white colour.  Preli-
minary observations indicated that the meltwater
had maximum optical density _ _
filter (No.42 of a Klett-Summerson) in a colorimeter
and also_some piecipitable substances with trichloro-
acetic acid.  This experiment was canieq out to deter-
mine the rate and quantum of this Ieachmgbfrom squid
tubets |?lthe light of their high water soluble nitrogen
congen

Fiesh Squids3 (Loligo, duvauceli) of medium size
8-12 cm mantle length) in uniced condition were pro-
cuied from tiawler” landing centre of Veraval and
immediately biought to thé laboratory.  Guts, skin,
head, fins and pen were removed and the squid tubes
were washed once in water, The ‘tubes’ wele then
mixed with ice and water in the ratio of 1:2:02 by
weight, in an enamelled  non-perforated container.
The container_was placed in an insulated aluminium
ice-nox (60x37x40 cm i. d. with 5 cm thick Theimo-
cole insulation between the walls) packed with big
ice pieces. Seven ml samples of méltwater were drawi
from the bottom of the container periodically at 2
hourly intervals _uRto 8 hr.  Quantity of water drawn
was Teplaced with an equal volume of cold water.
They were analysed for Total nitrogen (TNP and nop-
rofein _nltrogen‘ NPN). by mlcro-ngIdah method2
he weight Of ‘tubes’, “ice”and watér were_recorded
before and after storage. Moisture content, TN, NPN
and water soluble nitrogen (WSN) of the squid ‘tubes’,
before and after storage were alsq determined, foIIowmg
AOAnC procedures2 = Appropriate blanks were ru
in_all cases.

The, characteristics of meltwater in the squid tubes
slush ice system are presented in Table L _

The Nitfogenous material could be detected in the
meltwater soonafter the ‘tubes’ were Rlaced I ice
and water indicating high solubility of these fractions.

' TN PN  NPN/TN.
gy T Vs
Initial 037 023 618
2 230 198 86.0
4 298 255 8.5
6 32 2.5 873
8 350 306 870

(0. D) with the blue 30

The TN content of the meltwater increased from 0.37
t0 35 m([;/ml after 8 hr of storage. The rate of increase
was most rapid in the first 2 hi and later on gradually
decreased with time.  NPN increased from™0.23 t0
05 mg/ml at the end of 8 hr and the rate of its increase
was similar to_that of TN. NPN comprised the. major
portign of the TN through out the _stora%e period, increa-
smq from about 62 per cent initially to abouyt 86 per
cert after 2 hr with a marginal increase there afterwards.
Optical den3|t¥ of meltwater was found to. decrease
with time unfess disturbed mechanically indicating
the settling down of suspended particles.

The moisture content of tubes’ increased from 78.33
to 8308 per cent at the end of 8 hr of storage,
but with an increase of only & g in weight. _The
weights of ice and water varied from 1770°& 177 to
840" & 1030 % respectively. About 28 g of solis
amounting to 3 per cent of the fresh weight of squid
mantles was lost during storage. _

Changes which occlrred in the nitrogen fractions

%gbslgmz fubes’ due to the storage arepresented in
_ N|trogen fiactions after storage, were seen to Oecrease
in all the fractions, the greateSt decrease being in the
WSN' fraction. ~ There “was not only quantifative
decrease, but also in their relative ’\Pr_oportlons in the
TN. Thus the proportions of WSN in” TN decreased
from 45 to 29 per cent, while that of NPN_in TN from
2310 17 per cent. The decrease qbserved in 8 hi were
higher than those. reported by Joseph etal.3 in one
da¥ stored squids,in ice, draining the meltwater.
_ Thus the practice of stormg squid ‘tubes’ in slush
ice does not lead to a decreast in"the physical yield
of the product, but rather an incieasr. "But as the
loss in "the solids leached out occurs predominantly
in the NPN fraction, this could affect the organoleptic
Propert_les of the squids in_general and “jts Sweet
1Eastet_ "21 particular “which is” linked to the NPN
ractiond,

Td)le 2- NITROGEN FRACTION. OF SQUID "TUBES’ BEFORE AND AFTER
STORAGE IN SLUSH ICE

Stor. TN WS N N. PN
F o GY M
Before 3N 14 0.72
Gd @

After 072 043
@9 W

Of\{ﬁle%n & is hasis. Figures in parenthesis inclicate & a %
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Solanki for his keen interest in this investigation,
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LIPID COMPONENTS OF CLOVE
. GOPAM%KV‘_%HNW;A@ A6 W
Food Division nsg% nfae&ga&g H?B%ratow,

Manuscript received 14 march ].983; revised 29 July 1983

l.inoleic and palmitic acids were the main fatty acids of
clove fat. An alkane present in the nonsaponifiable lipid
fraction of clove was identified as hentriacontane

Clove (Eugenia caryophyllata Thymb) is found to
contain 0.3 Per cent Of lipic materials "of which the
nonsaponifiable fraction (NSF) constitutes the major
part. - Narayanan and Natul reported_sitosterol alon
with triterpene acids in the spice. The presence 0
glucosides of sitosterol, stigmasterol and campesterol
In clove was reported by Brieskomn, and coworkers2
There is only one report3 on the simple lipids while
no information_on the waxy matenals_Bresent In clove
I available. The es the compo-

_ gresent Study descri
rC}%ngl gsgty acids and a predominant waxy hydrocarbon

Dried clove procured from local gardens was st%am
distilled and the residue after drying was  soxnlet
extracted with. petroleum ether %10-60 C) for 24 .
One kllolgram dried clove yielded 4.3g of xtract which
invariably contained some etg]genol as_lmpuntg. The
total extract was washed with dilute sodium bicarbonate
solution to separate the free fatty acids (Traces) and
then washed with dilute sodium hydroxide solution in
the cold to remove the phenolic compounds. ~ The
remaining neutral lipid fraction (2.9g) was saponified

J, C S
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by standard procedure4 and the unsaponifiable fraction
2 ) was extracted with ethyl ether. The fatty acids
Iberated were, converted info methyl esters (0.58

ba/ refluxing with methanolic HCL $5 Der cent) at 100

for 2 hr. ~The methyl esters formed were' extracted
with petroleum ether"(dO-AO'C)_and the solvent was
evaporated under nitrogen. "The esters were then
collected in chloroform™ and stored _in- refrigerator
till gas_chromatographic analysis. ~ The nonsaponi-
fiablé fraction was chromatographed on alumina

Brockmaw Grade 1) by elutior” with petroleum ether
40-60°C)  (Fraction, I¥ followed by ethyl ether
Fraction 11). Fraction’| was purified by preparatory
silica gel TLC using. petroleym ether as’eluent and a
compound with mélting point 65.5°C was isolated.
Analysis of Fraction 11 15 in progress.

The fatty acid methylestels were analysed by
a Hewlett Packard 5840 A gas chromatograph usm%
a 6'x1/8" (1.d.) diethylene “glycol succinate colum
with temperature programmeé “from 100 to 190°C
@ 5°Cmin, nitrogen & carrier gas (20 mI/mm)2 FID
temperature at 300°Cand injection’temperature at 275°C.
The retention times of the methYI esters were compared
with those of authentic samples and their amounts
were calcylated as the average of triplicate analysis
values of integrated area percéntages. The compolnd
isolated from™the petroleum ether fraction of NSF
(Fraction ) was analysed for 1.R. (as KBr pellets
Using Perkin-Elmer 299 B Infrared SBectrophotometer)
and ‘mass spectra (usmﬁ AEI MS 3074 double beam
mass spectrometer with inlet temperature at 150°C
and electron epergy 70 eV). . L

The gas_ chromatographic analysis indicated the
presence” of the comron fatty acids (C6 to Cao) in
clove fat. The data are given in Table 1 Lino-
leic (Cj8:2) and Palmitic (Cio;0) acid esters were the

Td)le I. FATTY ACID COMPOSITION OF CLOVE

Fatty acids 0
aly Cort
KO 016
0 026
0.0 0%
20 212
Cl40 474
60 PRI
ar0 25
80 1%
Ci8i 6.06
cB2 2930
a8:3 54
20 358
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two main fatty acid esters among those identified.
This is in contrast with the earlier réportb where stearic
acid (C_]d&og has been reported as the Predommant
fatty acid (89 per cent) in clove and the total saturated
fatty acids as approximately 94 per cent. The present
studly ?ave the saturated to unsaturated fatty acids
ratio of 1:0.89. The observations are fairly in agree-
ment with literature-* where as a general rule’ Myrtaceae
fam|l¥ to wh|?h clove, belongs is _rePorted to possess Ci8
un-saturated fatty acids as the major component acids,
The waxy cofpound from Fraction |_maved to_the
solvent front when_chromatographed (TLC on silica
?F%I/petroleum ether) indicating Its nonpolar nature,
spectra of the “compound” showed no functional

groups and the molecular formula of the compound
Was tound to be by analysis, The fragmentation
pattern of the comfound (M+ 436? showed prominent
peaks at mfe 57,7143 and & followed by series of
eaks sPa(_:ed 14 mass units apart, corresponding o

;H2nL ons indicating that it s a straight Chain
alkane, hentriacontane. .

The authors wish to thank Mr. S. P. Mirajkar of
NCL, Pune for the mass spectra.
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HAEMATOLOGICAL CHANGES IN sAROTHERO-
poN MossamBicus EXPOSED TO LINDANE

ge!-l. MA[n>tHUf, ? JlAYANSgHA RAtO & K\G RAI\/I_ANé0 HQAO
partment of Zool %pan-%%,%a niversity College,

Manuscript received 1 December 1982; revised 8August 1983

Sublethal concentration (0.05 mg/1) of lindane caused a
dramatic fall in oxygen consumﬁtion by fish exposed to
lindane and in turn resulted in changes in haematological
parameters.  The degree of change increased with ex-

posure time.

Of the large number of chemical pesticides developed
for use in dgriculture, veterinary and medical fielas a

" The €

number of them_ are known to be highly toxic to fish
and other aquatic animals, although “in”practice most
of them are not likely to contaminate fresh water in
biologically significant”quantities’, Lindane is-a potent
and Widely used pesticice in India because of its h|%h
toxicity and relative high biodegradability2  The
chronic effects of lindaie on salvelinus “frontalis,
Lepomis macrochirys a0 Anabas testudingus have
been reported earlier3d,  Literature on toxic effects
of lindane on haemopoietic system of a fresh water
edible fISh, Sarotherodop mossambicus, IS SPArCE. There-
fore, an attempt is made to find out the haemotological
changes in fish exposed to Lindane and the results
are_incorporated here,

Fish weighing 10+2 g were caught from the local
P_onds arotind ™ Tirupatf, tiansferred to laboratory
ish tanks and acclimatised to 27£2°C.  They were
fed with groundnut cake daily and frog leg muscle
twice a wéek. After one week, they were exposed_ {Q
different concentrations of lindane (99 per cent technical
%|ade-sup lied by Bharat Pulverising Private Limited,

ombay-20) accordmg to their biomass ratioh  The
stock Solution was prepared bfy dissolving lindane in
acetone, The LC50 value was found to b 0.15 mg/16
One third of the LC5 concentration of lindane (0.05
mg/1) was used as a sublethal dose for experimental
Bmpqse. The pesticide medium was also changed daily

y mixing the required amount of lindane stock solution
t0 maintdin the medium concentration. On 1,2, 4, and
6 days of exposuie, the blood samples were collected
with”hypodermic syringe for haematological analysis.
blood carpuscles (RBC) count was rmade
with. Neubaur crystalline counting chamber7, haemo-

lobin content (Hb) was estimated by acid haematin

ethod8 and packed cell volume (Pcv) by micro-
haematocrit  method9. ~ Mean corBuscuIar volume
(Mcv), mean corRuscular haemoglobin (MCH) and
mean’ corpuscular haemoglobin corcentration (MCHC
were calculatedl0 after obtaining RBC, Hb and PC
values.  The whole animal oxy?e_n consumption was
determined by Winkler’s iodomietric method".

Table 1 gives the haematological values of control
and_lindane exposed fish. The entire haematological
profile of the exposed fish changed from the 2nd da
onwards, The changes upto 24 fir were not 3|?n|f|can.
Table 2 indicates ‘the fall in oxygen uptake b
the treated fish. The fall in oxygen consumption of
lindane exposed fish is proportionate with the increment
in the haematological parameters. _
~In the present investigation the gradual increase
in RBC, Hb, PCV content might be due to hypoxic
conditions_prevailed in the animals. The diminished
uptake of oxygen from the environment by the
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Component Controf  1day change 2day Ychane 4day ochange 6day  Yechange
RBC. 21 228 +149 2 +748 2518 +U@ 2000 +20%
(x 106 mic mm) 10.135  +0.096NS 10.161* 10.146** 10.001**
Haemoglobin 143 7686 +053 7767 +168 798 +3665 81 +66%
(0/200 i) 10115 £0.118* 10.119* 0.054** 10.003**
Packed cell 58 B5  +01% BBl +074 By +172 2708 +6046
volume (%) 10176 +0.204NS 10.172* ).265** 10.258**
Mean corpuscular 1615 1419 168 1098 582 184 0% 1208  -12.16
volume (cfa) 1696 +3859NS 16.876NS 15.650** +3.467*
Mean corpuscular Y ¥R 7 B 0 S A% 9% BB S
haemoglobin (Fpg)  £2.042  + LGNS £2.30NS 11,858** 1,31
Mean corpuscular 08 006 048 NI +089 N4 +186 A9 +06A
heemogl 9n concen 20562 £0.595NS +0.737NS +0.27INS +0.593*
tration 05
Each value is the mean£S.D. of 6 incivicual observations. P="t" test
t Sonificart (P<0,05):  **Highly significant (P<0.001)
N.S.> Not significart.
Table 2. whole animal (total) respiration (niL 02 coNSUMED./gnsH/HR) in lindane exposed fish
Lindane exposure period (in days)
Control lday  Yochange 208y O%change 4y Ybchange  6day  Yechange
0.234 019  —14% 010 2% 014  —3A18 04l =07
10.032 +0.01* 0.016** 10.020** 10.019**

Each value is the mean£S.D. of 6 indivicual observations.
¢ Sonificart (P<0.02);  **Highly singnificant (P<0.001)

P—t" test

experimental fish mi?ht be due to the rupture of respi-  References

ratory epithelium of the gille. The physiological dis-
functmmng_ of haemopoietic system mI? t have caused
the alternatives in the haematological values22. Sublethal
concentrations of some synthetic chemicals have been
reported to Increase the “total haemogram 0f certain
fishes13'16. It s obyious that the lindane. intoxicated
fish tries to_cope with the adverse conditions by en-
hancing their e3ﬁ|rator capability through elevated
RBC and Hb synthesis. Therefore, ‘prolongéd exposure
of fishes to organochloring, compounds poses a great
threat for theirbetter survival. _

The authors_ are grateful to Prof. R. Ramamurthi
for providing feciliti&s and encoura%ement throughout
the mvestqu tion, One of the authars, Madhu; Ch.
is thankful to CSIR for_providing SRF and_also to
M/s Bharat Pulversing Mills Private Limited, Bombay-
20, for providing samples of technical grade lindari.
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OBITUARY

The Association of Food Scientists and Technologists (India)
records its deep sorrow for the sad demise of Sri Dayanand,
Ex-Director (Fruit & Vegetable products), Department of Food,
Government of India on 28th January 1984 He was also the
President of AFST (1) (1979-80).

We also record the sad demise of Sri B. A Satyanarayana Rao,
Scientist, CFTR1, on 2nd February 1984, who was a member of
the Editorial Board of Indian Food Industry



BOOK REVIEWS

Evaluation of certain food Additives and Contaminants:
Twenty-seventh Report of the Joint FAO/WHO
Expert Committee "on Food Additives, Technical
Report Series 696, World Health Organization,
Geneva; 1983; pp. 49

The  Report _of the Joint FAO/WHO Expert
Committee on Food Additives which met in Geneva
on 11-20 April, 1983 deals with the h|stogy and activities
of the Expert Committee on Food Additives. _In the
report it has been emf)hasmed that_consumers in hoth
developing and developed countries are demandl,n%
lirm assurance that food additives were safe, whic
calls for their appropriate and thorough testing followed
by sound and balanced evaluation. ~ It has “also heen
brought out that technological, nutritional and other
public health considerations makes it al| the more
necessary to ensure the identity and purity of food
additives. . The report details the various tasks before
the committee, viz, . . o

4 10 grepare specifications for the identity and
Fu 1ty of certain food additives and to carry out toxico-
ogical evaluations of them:

(b).to review specifications for selected food
additives; o _

(¢) to undertake_toxwologwal evaluations and re-
ev%luatlons of certain food additives and contaminants;
an

(d), f0 . undertake the toxicological evaluation _of
xenobiotic anabolic compounds Used in the rearing
of live-stock intended for human consumption, |

SPecmc food additives under the headings-Antioxi-
dants, Extraction_ solvents, Flavouring agénts, Food
colours, Preservatives, Sweetemn? agents,” Thickening
agents, Miscellaneous food addifives, hesides dealing
with contaminants such as metals and _ xenobiotiC
anabolic agents has been brought out with ADI &
Specifications wherever finalised based on available

afa.

The report highlights the recommendations made
by the Committée t0. FAQ and WHO stressing the
urgency of implementing the recommendations Tade
In‘lts 25th report that “a group of experts be convened,
85 soon as possible, to study the application of advances
n methodology o the toxicological . evaluation of
Fgg(é uae%gnwes and contaminants and also of pesticie

There are three Annexures-Annexure 1 dealing
with the Repoit and other documents resultlngEfrom
previous meetings of the Joint FAO/WHO “Expert

56

Committee on Food Additives; Annexure 2-Acceptable
dally intakes and mformation on specifications;
Annexure, 3-Further _toxmolo%mal studies and informa-
tion required or desired by The committee,

Tnis report will be_a useful guideline for Techno-

logists working in the Food Indus?nes as el as Experts

dealing with the Food Quality Assurance Programme
In the country.
0. P. Kapur
CETRI, wyeore

Principles and Practices for Harvesting and _Handlip

Fruits and Nuts; . Edited by M. O’ brien, B. F. Car?nf,
and R. B. Fridley; A Publlshm% Company, Inc.
Westport, _Connecticut  USA: 1983, PP 636;
Price; $ 55.00; [$ 6050 elsewhere].

. This book gives an excellent and exhaustive informa-
tion on the en meermg prmcHJIes .and _concepts
used for mechanical harvést and handling of fruits.

It comprises of 4 main sections, each™section with
a number of chapters covering aspects like methods of
harvesting both manual and mechanical, post harvest
care, harvesting systems existing for specific fruits,
nuts and its improvement, 7 | _
Section 1 deals with a brief histoiy on evolution of
harvesting, steps involved in harvésting operations,
effect of genetic characters, cultural practices like
runing, thinning, planting, fertilizer ag)*)llcatlon, in-
ation,” harvest maturity on storage ana marketln?.
he impact on social de_veIoP]ment and economic aspects
of manual and mechanical harvests are also descried.
Section 2 deals with the principles of _harvestmg%,
50 as fo make the harvest less labour intensive. Start-
ing with man as the major fruit harvester it explains
the various, processes involved like hand _picking,
collection of picked, fruits, improvement of manual
harvestm? by use of mechanical aids for tree fruits
and small fruits, comparison of manual and mechanical
aids, appropriate devices to be adopted for detachment
of fruits. for e(I;._detachement bsy combing and strlpgm
i berries, cu tm_? for grapes, pulling” and twi tm%
for apples and citrus, Tt also gives & vivid accoun
of vibratory mechanisms. adopted for tree shakm%,
application “of tree shakeis In"high de_nsmr orchard,
RICk UP meclgamsms and collectors foi collecting the
arvested produce.
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_Inthe 3rd Section on post harvest operations, authors
?Ne a list of opeiations to be followed either in the
leld or packing houses to protect the harvest quality
of the produce; otherwise it loses ifs marketability
incurring economic losses.  This includes conveyin
operations_ using different types of conveyars, methods
for removing nonedible portion of the fruit like husk
stem_end, sorting by .manual and mechancial means,
washing, d mg_waxmg, heat treatment, fumigation,
,de%ree ing, “codling to reduce the metabolic activi

in the produce and shrivelling. Stress is laid on suifable
Packm for fresh market, eV|cm(r1 suitable containers
or ufk handling and storage followed b\{ the quality
certification. ~ Transportation in _suitable packages
and efficient handling during loading and, unloading
Isro\ée% Important s it minimises “bruising of the

Uce.

Section 4 deals with the various types of harvesting
systems adopted for bush, ving, and tree crops. = These
systems are evolved by integration of several principles
and Pracnces suiting the_b|olo?|cal and economic
aspects of the crop. A vivid picture of the evolution
of harvesting of different types of berries, change. of
cultural practices adopted Tor mechanical harvésting
are discussed. In grapes different fraining systems
suitable for mechanical harvest is. indicated, “especially
mechanization adopted for raisin grape and wine

%rape harvest is very interesting.  Under tree frufi
arvestmg systems, ‘the authorS discuss about the
present status of harvesting system, types of harvesters
used for almond, walnuts,” macadamia nuts, pistachio,
citrus, avocado, pineapple coffee, olives and others.

A hig lacuna in harvesting of tropical fruits especially
mango-and hanana is seen. Perhaps this void can_be
ille uR by the agricultural engineers of India, after
going_ through this” book. — MeChanised h,arveshn? 1S
Bsserttial because of two reasons, (/) increasing. shorfage
of lapour and é«g because People are becomin morT
sophisticated ana s a result they avoid onerous manua
|abour to seek more time for personal pleasure. Increa-
sed mechanization allows the ncreased production
demanded by Increased consumption. _

The book™ is very informative, comprehensive, up-
to-date supported by illustrations and excellent photo-
graphs of the equipments used.  Literature summeri-
zation at the end of each chapter is very useful.
Althou h_contammg the contributions of 22 authors
the bogk is well grganized and uniform in the presenta-
tion of information. It serves as a good reference
hook for researchers in harvestm% and. andlmg, food
Scientists, economists and students in Agricultural
engineering.

Shantha Krishnamurthy

iNDtAN Institute of Horticultural Research, Bangalore



ASSOCIATION NEWS

Poona Chapter _ Presidrnt—Dr. W, B. Date,

The Annual General Body Meeting was held .on Vice-President—Dr(M rsg P, P. Kanekar,
Sth January 1984 and the following Office-beaiels secretary:—Mrs. N. R, Joshi,
were elected: Treasurer:—Dr. S. B. Bhosale.

ASSOCIATION OF FOOD SCIENTISTS AND TECHNOLOGISTS (INDIA)
CFTRi CAMPUS, MYSORE—5/0013

FOURTH INDIAN C I\IIE\(/:IIE_lNI\'ll' (B?I) G%:TSFOOD SCIENTISTS AND

The Fourth Indian Convention_ of Food Scientists and
Technologists will be held between 7-9 June 1984 at CFTRI
Elloyosgsre with a focal theme on “Food Additives n Processed

A wide variety of food additives are bemg used in Processed foods in recent times. There is not
enough recorded information in the country on the differen t)apes of additives, their levels of use function
and Safety regulations. There is lack of information with regard to identity, purity and toxicological evalu-
ation of Somé of the additives used in processed foods. The main objective of the Convention™is to bring
Bpgcggs%erg%e% (%13 the present status and focus the future of these additives in food Industries as aids in

. Individual food additives such as colours, flavours, preservatives, antioxidants, emulsifiers, stabi-
lizers, non-conventional sweetners, extraction solvents, miscellaneous food aaditives and thickening agents
will be discussedin detail along with regulatory aspects involved in the use of food addrtives. Recommen-
taél%%su ﬁﬂ]}grgmg out of these Will be uSeful to food technologists and regulatory agencies and officials in

Special_lectures on the emerglng areas of topical interest such as ‘Use of Plant Tissue Culture in
| Augmeptin F_?o% Resources’ will be &rranged, Poster Sessions on various aspects of Food Science and
| Technology” will ne held to make the Convention more comprehensive.

These deliberations will be held in the form of Symposm and Poster Sessions. Invited Speakers from

Industries, Universities, Government and Private Institutions as well as Consumer protective agencies are
expected to participate in the Convention,

AFST(I) requests your kind participation in this Convention which is of vital importance to
the country.

0. P. Kapur S. C. Basappa

President
AFSTH) e RET
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1. REVIEWS IN FOOD SCIENCE AND TECHNOLOGY—VOL. IV Royal 8vo, hard bound, P. 255.
Price: India Rrs. s/-
Abroad : $s5 surface mail

$8 Air mail.

2. PROCEEDINGS OF THE SYMPOSIUM ON FATS AND OILS IN RELATION TO FOOD PRODUCTS AND
THEIR PREPARATIONS Demi-quarto, paper back, P. 155
Price: India Rrs. 25/-
Abroad : ss8 surface mail

$10 Air mail

3. PROCEEDINGS OF THE FIRST INDIAN CONVENTION OF FOOD SCIENTISTS AND TECHNOLOGISTS
Demi-quarto, paper back, P. 123
Price: India Rrs. 261-
Abroad : ss surface mail

$10 Air mail

4. TECHNICAL DIRECTORY OF THE CONFECTIONERY INDUSTRY IN INDIA
Demi-quarto, paper back, P. 128
Price: India Rrs. 251-
Abroad : ss8 surface mail

$10 Air mail

5. PROCEEDINGS OF THE SYMPOSIUM ON STATUS AND PROSPECTS OF CONFECTIONERY INDUSTRY
IN INDIA Demi-quarto, calico bound, P. 135
Price: India Rrs. 301/-
Abroad : ss8 surface mail

$ 10 Air mail

PROF. V. SUBRAHMANYAN COMMEMORATION ISSUE Demi-quarto calico bound, P. 125
Price: India Rrs. 301-
Abroad : ss8 surface mail
$ 10 Air mail

7. PROCEEDINGS OF THE SYMPOSIUM ON BY-PRODUCTS FROM FOOD INDUSTRIES: UTILIZATION
AND DISPOSAL Demi-quarto, calico bound, P. 56
Price: India Rrs. 307/-
Abroad : $8 Surface mail

$ 10 Air mail

8. PROCEEDINGS OF THE SECOND INDIAN CONVENTION OF FOOD SCIENTISTS AND TECHNOLOGISTS
Demi-quarto, P. 134
Price’, Paper back rs. 30/-
Calico bound : Rrs. a0/-



Concentrated

Volumetric Solutions
(CVS)

aﬂi%wolpg% N2 N5 N0 N/

SARABHAI M CHEMICALS - trusted name for quality and reliability
in Laboratory Chemicals - now offer a range of Concentrated Volumetric

Solutions (CVS) for accuracy.
N/10 b CVS N/10 KMnCU CVS
N/10 AgN03 CVS  N/10 Na25s03 CVS  and others
Each ampoule of (glass/polythene) 50 ml when diluted to 500 ml gives
the solution of specified strength. All you require is measuring
flask/s and distilled water.

These Concentrated Volumetric Solutions (CVS) help minimise your

Laboratory labour, time and space at lower cost.

Now SM shows the way to make solutions of different strengths from
single solution. Follow the instructions carefully.

One ampoule Cont_ainingi 50 ml. CVS for N/10 12
To get N/20 (or 0.05 N) Solution dilute it with distilled H20 to 1000 ml.

o o N0 (0r01 N) s , 500ml.
o N5 (0r0.2N) s y 250ml.
w o N2 (005N ) s " 100ml.

Similarly with little adjustment you can use other SM Concentrated
Volumetric Solutions (CVY)

SARABHAI M CHEMICALS
Gorwa Road, Baroda-390 007.

l SMC 11/83
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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 in final form, since only minor corrections are
allowed at the proof stage. The paper submitted should not have been published or data com-
municated for publication anywhere else. Review papers are also accepted.

Short communications in the nature of Research Notes should clearly indicate the scope of the
investigation and the salient features of the results.

Names of chemical compounds and not their formulae should be used in the text, Superscripts
and subscripts should be legibly and carefully placed. Foot notes especially for text should be
avoided as far as possible.

Abstract: The abstract should indicate the principal findings of the paper. It should be about
200 words. It 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 figures should be numbered consecutively in Arabic numerals and should have brief
titles. They should be typed on separate paper. Nil results should be indicated and distinguished
clearly from absence of data, which is indicated by “— sign. Tables should not have more
than nine columns.

Illnstrations: Graphs and other line drawings should be drawn in Indign ink on tracing paper or
white drawing paper preferably art paper. The lettering should be in double the size of printed
letters. For satisfactory reproduction, graphs and line drawings should be at least twice the
printed size 16cms (ox axis} X 20cms (oy axis); photographs must be on glossy paper and must
have 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 Publication, 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:

(a) Research Paper: Jadhav, 8. 8. and Kulkarni, P. R,, Presser amines in foods, J. Fd Sci,
Technol., 1981, 18, 156,

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

(€) References to article in a book: Joshi, S. V., in the Chemistry of Synthetic Dyes, by
Venkataraman, K., Academic Press, Inc., New York, 1952, Vol. II, 966.

(d} Proceedings, Conferences and Symposia Papers: Nambudiri, E. 8, and Lewis, Y. 8., Cocoa
in confectionery, Proceedings of the Symposium on the Status and Prospecis of the Confectionery
Industry in India, Mysore, May 1979, 27.

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

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

Consult the latest copy of the Journal for guidance.
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Research Papers

MrCROBtOLOGICAL AND PHYSICO-CHEMICAL CHANGES IN IDL] BATTER DURING FER-
MENTATION by P. Venkatasubbaiah, C. T. Dwarakanath and V. Sreenivasa Murthy

STUDIES ON THE GROWTH OF FUSARLUM SP. ON CITRUS WASTE FOR THE PRODUCTION
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STUDY OF PROTEOLYTIC INHIBITOR IN INDIAN WHEATS AND RESPONSE TO PRO-
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EFFECT OF ROASTING ON AMYLOSE CONTENT AND TEXTU E k QUALITY OF CASSAVA
MANIHOT ESCULENTA CRANTZ) %K C. M. Raja, Emilia Abranam and A. G. Mathew

COMPOSITION AND STORAGE CHARACTERISTICS OF KHOA MADE FROM LACTOSE,
HYDROLYSED BUFFALO MILK bé Sai Prakash and R. S. Sharma

PREEAﬁr/Ji\aTnlomg(r)]F A YOGHURT-LIKE PRODUCT FROM SOYBEANS by C. S. Chopra, B. K. Mital
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by M. C. Varadaraj and V. K. N. Nambhudripad

TAMAR EDDIN—A NEW PRODUCT OF DATE hy Ghiath M. Sumainah and Hamza Al-Nakhal

Research Notes

A NOTE ON THE EFFECT OF ETHREL_AND HOT WATER DIP TREATMENT ON THE
RIPENIN\(/S élﬁl F%ESKPIFéﬁ]\ThOgR( ACTIVITIES OF MANGO VARIETY DASHEHARI by H. B

CHSL%)RINATED ESTICIDE RESIDUES IN DESI GHEE by Swam Lata, M. K. J. Siddiqui and T. D.

DIaEnEA(EQY alt:rlastRvgt h(%ONTENT OF SOME FOOD MATERIALS by M.N. Prema Kumary, Anwar Fathima

A S%Rﬁw PgiEsg F%)R FRACTIONATING GREEN VEGETATION by S. Y. Ahmed, R. Harenderanath
and Narendra Sin

A SIMPLE METHOD FOR DETERMINING PROTEIN CONTENT IN FOOD STUFFS USING
BIURET COLOUR REACTION by M. Ramachandran, Anjana Grover, B. D. Banerjee and Q. Z. Hussain

A COMPARISON BETWEEN TOLUIDINE BLUE—DEOXYRIBONUCLEIC ACID AGAR PLATE
METHOD AND TURBIDIMETRIC ASSAY FOR THE DETECTION OF STAPHYLOCOCCAL
THERMOSTABLE DEOXYRIBONUCLEASE by M. C. Varadaraj and V. K. N. Nambudripad

SL%ITAP}BI[%IT’\XOd(I)EndS(J)MSE F%EQGANIC AMINO COMPOUNDS IN CARAMEL PREPARATION

POK%Pll_N%CQaUQLITY OF HALF-SIB FAMILIES OF POPCORN by R. Pal Singh, A. K. Saxena and

N(R/ITEKONCA'k l[t)) %OI\/IPOSITION OF HYBRID PEARL MILLET VARIETIES by D. N. Vakhria and
akraho
INFLUENCE OF VEGETABLE PROTEIN MIXTURES ON SENSORY CHARACTERISTICS OF
BEEF PATTIES by E. C. Ndupuh and E. N. T. Akobundu
USE OF SOME VEGETABLE OILS, PLANT EXTRACTS AND SYNTHETIC PRODUCTS AS
PROTECTANT FROM PULSE BEETLE, CALLOSOBRUCHUS MACULATUS FABR IN STORED
GRAM by K. B. Jadhav and L. D. Jachav

FATE OF QUINALPHOS AND MONOCROTOPHOS RESIDUES ON BITTERGOURD FRUITS
by M. D. Awastlii and Lalitha Anand
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