JOURNAL

OF

FOOD SCIENCE

AND

TECHNOLOGY

ASSOCIATION OF FOOD SCIENTISTS & TECHNOLOGISTS, INDIA

VOL. 15 NO. | JANUARY-FEBRUARY 1978



ASSOCIATION OF FOOD SCIENTISTS

AND TECHNOLOGISTS
(INDIA)

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

AFFILIATED TO THE INSTITUTE OF FOOD TECHNOLOGISTS, USA

Objects:
1 To stimulate research on various aspects of Food Science and
Technology.
2. To provide a forum for the exchange, discussion and dissemination of
current developments in the field of Food Science and Technology.
3. To promote the profession of Food Science and Technology.
The ultimate object is to serve humanity through better food.

Major Activities:
1. Publication of Journal of Food Science and Technology—hbi-monthly.
2. Arranging lectures and seminars for the benefit of members.
3. Holding symposia on different aspects of Food Science and Technology.

Membership:

Membership is open to graduates and diploma holders in Food Science and
Technology, and to those engaged in the profession. All the members will
receive the Journal published by the Association. Regional branches of the
Association have been established in Eastern, Northern, Central and Western
zones of India.

Membersh rﬁ Subscnptmn Annyal Journal Subscription

Life Membersh IB Rs 250 Inland Rs
Corporate Members Foreign:

gor firms, etc.) (peryear) Rs 250 Surtace Mail 20
Memogrs . Rs 15 Alr Mail 28
Assoclate Members

for stucents, etc.) - Rs 10
Admission o Re 1

For membership and other particulars kindly address
~The Honorary Executive Secretary _
Association of Food Scientists and Technologists, India
Central Food Technological Research Intitute, Mysore-13, India



Editor
D. Rajagopal Rao

Associate Editors

umaJ of Smen and
|s a b| on
i |at|0n éﬁ] I?ssﬂe
onl AUgLSt,

e Edltor assumes, na- responsibili
swu T bandoplnlo expr

ors.

r| for Lol catrch%gJ arp%ngog
Ifor,. Jou
1an%§

nstltute

of ed
”‘*ﬂ%ﬁé’ﬁ Syl ik
gyg rmem. [ptiong
ch e :
o Sec r I favour o
Executives of the AFST
President
C. P. Natarajan
Vice-Presidents

P N

]

Exec Secretary
Nanjundaswarmy
Jomt S0
JV. P%w

Treasurer

Richard Joseph

RO

Volume 15 Number 1 Jan.-Feb. 1978

CONTENTS

Research Papers

On some Correlations between Grain Composition and Physical Characteristics to
the Dry Milling Performance in Maize

B. Manoharkumar, P. Gerstenkorn, H. Zwingelberg and H. Bolling

On Measurement of Colour of Maize and its Products _ 6
B. Manoharkumar, P. Gerstenkorn, K. Seiler and H. Bolling

Bread, Biscuit and Chapati Maklng Quality of Indian Triticales 1

G. Venkateswara Rao G. C. P. Ranga Rao, C. N. Vatsala, G. V.
Kumar and S. R.” Shurpalekar

A Study of Lipids in Different Varieties of Wheat (Triticum aestivum) 16
|. R. Singh, S. P. Ahuia, K. S. Bains and Sudarshan Singh

Physico-Thermal Properties of Rice Bran 18

Maharaj Narain, S. C. Bose Siripurapu, M. Jha and V. K. Dwivedi

Studies on Selection of Starter Cultures for the Manufacture of Yoghurt 20

Madan Lai, Meena Sachdeva, D. N. Gandhiand V. K. N. Nambudripad

Comparative Changes in Chemical Constituents of Some Special Milks and Dahi
btained from' them 2

D. A Kohk, B. G. Ladkani and C. A. Mulay

Composmon of Ghee-Residue 24
. M. Santha and K. M. Narayanan

Preparation of Sodium Stearoyl-2-Lactyiate and its Evaluation in Bread Making 28
T. N. B. Kaimal and Gollamiyli Lakshminarayana

15172521



Research Notes

Stora% Behaviour of Precooked Dehydrated Rice _ kil
D. R. Bongirwar, S. R. Padwal-DeSai and A. Sreenivasan

Processirg and Fermentation of Coconut Toody R,
V. P. Potty, K. V. Joseph, K. Sethumadhava Menon and N. P. Jayasankar

Proximete Composition and Nutritive Value of phaseolus mungoreous A Cross Between

Phaseolus mungo Phaseolus aureus A

Kaushalya Gupta and D. S. Wagle
Book Reviews ¥

Association News 9



RESEARCH PAPERS

B.
Federal Research Institute for Cereal and

Manoharkumar* P. Gerstenkorn, H. Zwingelberg and H. Bolling
Potato Processing, Post fach 23, Detmold, Federal Republic of Germany

Manuscript Received 26 August 1977
Forty samples from twenty German maize varieties were studied fortﬁhysical characteristics, major chemical constituents and dry

miIImIg
kerne

and fat; and (iii) Product spectrum: total yields (standard semolina), meal I, meal Il an
helped to classify varieties for hardness (vitreousnessj. Grain protein content gave hlg
of meal 1. Correlations between physical/chcmical characteristics and preduct spec

behaviour. Varietal differences in properties increased in Ci . . _
weight, number of kernels per liter, percent stress cracked kernels and floaters; (IQ Chemical constituents: starch, protein

e order—(i) Physical characteristics: bulk density, 1000-

flour.. Large variations in floaters test
h correlation with floaters test and to yield
rum indicated high association among bulk

density, floaters test and protein and fat content as well as of the above four characteristics with meal n (positive) and for meal |

and flour (negativef).

nificant correlation also existed between stress-crack count and meal | fraction in semolina. Based on

Si
¥ield of aspirated flour ?raction in these milling trials, this procedure could be standardized for estimating the floury endosperm

raction in the maize grain.

_ The uniqueness and man _advanta(fes offered by maize
in its food, feed and industrial uses Ted to_ a progressive
Increase in its_cultivation and utilization in the Federal
Republic of Germany (FRG)L where in the last ten
Years over forty maize varieties were officially released?
n FRG, dry milling, of maize alsp has béen ?amln(l]
momentum in view Of its diversified enc-products, use
Dry millers insist on a good quality grain‘as revealed in
Its "wholesomeness, lareness, soundness with a large
Bercentage of horny endosEerm and the least counts in
roken dnd stress Cracked kernels3. A systematic stud
was undertaken on some German maizé varigties wit
respect to the grain quality and milling performance.
In this paper, studies were limited to drawing correlations
between %ram, make-up and its milling gerformance.
The characterization and performance” of individual
varieties have been described elsewhered,

Materials and Methods _ _
Materials: Forty samples of maize belonging to 20
varieties harvested “from 1976 crop and compnsm?
three different matur:%perlods were procured from Tour
states Baden-Wirttenberg, Bayern, Niedersachsen and
Rheinlana-Pfalz. . The samPIe after harvest at about
35¢5 per cent moisture levels were spread in a room and
dried in ambient air ?20°C and 65 per cent RH) for 3o
4 days followed by d ymg in a laboratory drier (air and
matérial temperatdres not’ more than 60°"and 35° respec-
tively) to 1521 per cent moisture content in the sample,

APublication No. 4422,

of

a safe storable moisture level, Moisture contents were
measured in a Burrows 700 Digital Moisture Computer.
Samples were stored at 15°C and 60 per cent RH. D[iv
milling was comPIeted In about two months period.
Work“on physical characteristics and chemical compo-
sition was done during the fourth month of storage,
when the samples attajned 119+0.2 per cent (varia-
hility among the samples, L 93 per cent? moistyre, as
determined on 10 % duplicate samples heated for 60 min
at 130°C in a Brabender oven. _

Physical characteristics:  1000-kernel weight was de-
termined In” duplicate samples each containing about

800-1200 grains. Bulk density was measured in duplicate
samples using a standard hektoliterweight ai)_?aratus
with. 250 ml Volume.  Number of kernel$ er was

er li
obtained by counting the grains in the %ulk density
measurements with thé help ofan electronic seed counter.
Counts of grams nossessing stress cracks were done on
duplicate sample weighing~approximately 40 ¢ and b
wewmg them under “a 3x “magnifying” lens,” when a
focused light beam from below Tlluminated the grains
Data for ‘the welght of the stress-cracked qrams are
expressed in per cént. For Floaters Test to classify the
varietles as soft, average and hard, method of Wichser6
Was emg)lo ed by tloating about 50'g sample in duplicate
in 1.275 specific gravity solution. .

Chemical comRosmon: Analysis, for starch, fat and
protein were done as per standard groce ures7. .

Dry milling:  Maize was degermed and dry milled

bPresent address:  Central Food Technological Research Institute, Mysore 510013, Indlia
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as per the Flow Sheet (Fig. 1) and machine settings
Ta%fe 18 (Fe. 3 J

Five Kilogram samples were adjusted to 20 per cent
moisture, tempered overnight (20 hr) and Rassed twice
through Miag Varioroll for degerming. The degermed
maize was aspirated in a laboratory aspirator (Wirbel-

strom-Siebmaschine) to remove the major portion  of

germs with hulls .on.  The endosperm-rich material,
which was well mixed up and passed through 3300 p
sieve fitted to the aspirator was then sieved'in a Maig
Punﬁer and Meal I fraction was sieved out. The over-
low (over 1250 p) was milled 1n a Buhler Laboratory
Mill (MLU 202) usmgI it break roll system and wes
sieved to obtain’ Meal 1| fraction. Flodr was directly
obtajned as a —261 p fraction from the breaks. The
Meal | and I1 fractions, though do not differ in particle
size (1250-261 p), were différentiated here, for process
convenience and intrepretations. This fraction was also
com‘oarable_ to regular grits, coarse meal and dusted
meal of various particle Sizes reported in the literature9.
The milling yield, standard semolina, was reported as
sum total 0f the three fractions—meal |, meal Il and
flour, while hulls and germs obtained in various asPlra-
tions and as tailings comprised the by-products fraction.

Results and Discussion

Varietal variations:  The ran%es the means and the
variabilities of the results of Uifferent properties are
shown In Table 2 _ _ _

Qf  the ph)rsmal r_oBer_nes studied, bulk density
exhibited the Teast variability
highest. This ,hlgih variation in floaters test was ve
useful in precisely_classi mg the varieties to Soff,
average and hard. “Counts Of stress-cracked kernels also
varied appreciably. o

In chemical composition, the variahility on the whole
was small, the least being in starch and the highest in fat.

Table 1. machine setti

Parameter
I
Roller:
Diameter (mm 2
Flutes/cm.( ) ?10
Clearance (mm) 17
Differential velocities 17
Material feed rate (ky/h) 10

(rollers operated aull to dull)

and the floaters test the 0,98

_Total milling yield had the least variability, while the
yield of flour had the hﬁhest. o -
Product spectrum: The product in this dry milling
of maize for human consumption was standard semoling
comprising of the three fractions: meal |, meal Il and
flour. Sieve analysis ofthe product indicated that, on an
aver_ag?e («=40),” 3.3 per_cent of the semolina had a
Partlce sjze of over 1200 p and below 250 p each,
Ollowed by 28.3 per cent semolina halted on & 841
mesh, @ maximum 54.6 per cent halted on a 500 [p Sleve
and 105 per cent halted on a 250 p sieve (Fig. 2).
Statistical treatment of the data indicated that the 500
to 841 p fraction had the least varjability (5.1 per cent)
while hlrgh variability was shown by the below 250 E
134 per”cent) and over 1200 p ([15.1 per cent) fractjons.
|t is of intérest to note here that In our dry milling
procedure fIakmg %nts (Quer 3360 pg and coarse %H'[S
(over 1410 p) réported in the literatured were never
obtained. On the other hand, the ¥|eld of reqular grits
over 590 p) was over 70 per cent of the standard semo-
Ina or about 36 per cent of the total yields obtained in
the milling of maize (Fig. 2). This compared very well
with the published Rroduct sPectru,m datad. Studies on
the utilization of these regular grits (=meal I and I
fractions in our mlllln% procedure). for brewing and
extrusion cooking have been dealt with_ elsewherez,
Contrary to the 5|m|lar|tY of Increasing order in the
variations amon% chemical constitutents, viz. starch,
protein and fat of maize and semolina (Table 2), the
association analysis of these constitutents (Protein
98 fat 0,657* and starch 0.29\6 when « = 40
revealed that protein followed by fat were significantly
correlated between maize and itS milled product-semo-
lina, while starch showed a non-significant correlation.
In other words and according to the strongness in these
correlations, during milling oE)_eratlon semiolina fraction
obtained/retained good quantity of protein in it from

ow in fig 1.

Miag Varioroll for degerming  Buhler Laboratory, Mil] MLLJ.202 using break rolls
4 dgrming ryfor o’ry LHilng Y

mi

! z Bk 1) (=Brek Il

(=Break 1)
Pal) 1496 150 150
4 5 7 1
07 0.75 045 03
L7 1:2 1:2 1:2
10 8



Parameter and unit

PHYSICAL
Moisture (%)
1000-Kernel wt. (g)a
Kernelg/lit™ (nos)
Bulk density (/lit)h

Stress-cracked kermels (%gb;
by weight
by numoer

Foaters test (; floaters)™

CHEMICAL 1,)a:
Whole grain
Starch
Protein
Fat

Std Semolina:
Starch
Protein
Fat

MILLING YIELDS (%c:
Meall
Meal Il
Hour
Stal semolina (Total yields)

°Moisture-free basis,

lassifcation of maize varieties b
TEST (INDEX OF VITREQUSNESS)

MANOHARKUMAR et al: GRAIN COMPOSITION AND DRY MILLING PERFORMANCE OF MAIZE 3
Range Mean -} S.D. Variahility
115— 124 119+ 02 17
2094—3H4 286+ 53 102
2144— 338 2082+ 289 108
102— 78 459+ 28 31
498 —%5 8l5: 129 158
469—%85 804: 129 161
H—% 64.2 - 5.1 1
63.7—698 6/1:+ 24 36
105—147 120+ 10 83
3.7— 53 47+ 04 85
66.7—82.7 186 -£ 44 56
9.7—146 118+ 11 93
00.8— 13 10+ 01 100
132—197 166-- 15 90
2606—410 Ads 37 108
12— 20 16+ 02 125
450—5/13 55-F30 51
H90.2% Moisture besis, — TEoual Moisture besis
T T SEORES AND SIVE ARALYSS GF STAUDARD SOLIA
Soft Average Hard M=t
Camplo Elizlzard /E_;\njlfu il Particle size (fi) Value of r
Cargil Pri orla rllant i
Edogl medt Inrakorn Lirl*nac >1200 0.23N5
Fello Isr]raplus I\./irPagold < 1200—>841 -0.69%**
Forte ma elox .
Gabix Zligtron < 841—>500 0.2
Earbo < 500—>250 0.35*
|p?1p0|09 < 250 -0.21ns

Soft: >79% floaters; AV: 48-78% floaters: and hard <47%

floaters.

“*“Significant at 0.1% level; “Significant at 5.0% level; *®Not

significant.



4 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 15, JANUARY-FEBRUARY 1978

MAIZE
L Aspirated
-1 Flour and
Hulls

—> 1120 1120 1450 1450
VI 670 900 1000 1250

MEAL |

( Aspirated

Hulls with

Germs
767
261

™Hulls
?———5 1120 1120 1450 .1450
VI 670 900 1000 II’ZkSO | g ey

and Germ)

.

767

261 P [——?—‘
v.

MEAL 1l

666
261 pB—pn—

TeTa

—

A Standard

Semolina

Fig. L Meize ciy milling process flowsheet
| and Il DegerminP with Miag Variorol _
Il to V' Bréak roll milling in"Buhler Laboratory Mill MLU 202

V] Miag purifier _ :
Vil Laboratory aspirator (Wirbelstrom-Sicomeschine)

Numbers in arabic script indicate Sieve openings in microns,
%{ﬂw than fat and starch, eventhough starch forms the ne%ative correlation with semolina of size 841-1200 f
{
{

of chemical constituents In grain and semolina, ~ and nop significant negative correlations with over 1200
Kernel haraness:  Corn float test indirectly indicated H and below 250 u particle size fractions. This indicat-
he hom endos_Perm content In maize responsible for ed the yield of meal havmg article size 250-841 Ja,
he yield of grits, a |prlme roduct in ary millinge. which Constitutes about 65% of standard semolina
Therefore, floater scores were used to convenien (Flg. 2) was dependent on the hardness of kernel. .
classify the varieties to soft, average and hard (Table Correlation of physical and chemical characteristics
at 119402 per cent moisture level in the ?rams. An - with _m||||n(1; performance: Amon?st physical charac-
analysis for chemical make-up of the grain fo its hard- teristics bulk density and floaters Test arid in chemical
ness indicated a significant” correlation (r=0.62+++) constitutents proteiri and fat of the grain revealed high
with protein than fat'and starch. _ correlations aon the vield spectrum. Concerned gata are
Statistical apalysis .with respect to %ram hardness  presented in Table 5. 1974 milling studies (n=15) also
floaters scores) and sieve analysis of staidard semolina  Indicated a h|g1h association between protein and meal |
Table 4) revealed S|gn|f|cant_p03|t|ve_ correlations with  (r=0.73), meal | (r= -0.83) and flour (r= -0,61)1a
50-5007fi and 500-841 u size fractions, a significant ~ The yield of méal | and flour was highly significantly
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Table 5. correlations between physical & chemical properties and milling yields

Mill strearrs Ik densi | F
Bulk censity ~ Floaters test Strt*ﬁg n%rfgcked Protein at
Meal | 067 0.67 041 059 0.2
Meal 1t 090 0.70 029 071 055
Four 0.55 057 0.16 059 0.15
Meal 1+Meal I 0.77 050 0.15 058 057
Std semolina 075 049 .14 058 057

n=40 Conficence level =030 (P-5%): 0.39 (P- 194 and 049 (P=0.1%)

and ne%anvel;f correlated wjth the above parameters
Table 5) while the yield of meal || was Very much
osttively and significantly correlated. = An inportant
role played by meal 11 fraction is that it converted the
negative corrélations of meal | to positive, when meal
| and 11 fractions together were considered, and also
when total yield (standard semolina) was considered.
T0 interpret” these' results with respect to our milling
rocedure, the three components in standard semolina
ere looked for their origin in the process flow &Hg. %}
Meal | fraction was obtained as a result of breakage. of
grain in the initial degerming operation and Which
Passed through the sieves. On'the other hand, meal |
raction obtained from the component of over 1250 /a
and below 3300 p (Wirbelstrom-Siebmaschine settin
was progressively milled in the break system and sieved.
Therefore, hardér the Rram_, more the ‘over-flows (1250-
3300 n fraction) In the first sieving operation, more
the meal Il fraction from the breaks and hence the

AN

100 ===~

=
"
)

Cumulative percent semolina held on sieves
~ "
v (=]
T

1 | 1 —))
<250 250 500 841 1200

Sieve opening ( nl
Fig. 2. Sieve Analysis of Standard Semolina.

strong positive correlation, The negative correlations
for meal | and flour fractions to the hardness of the
%ram_therefore, are self-exglanatorpl. Looking_back to

e sieve analysis data and kernel hardness %Tabl_e 4)
and Interpreting the negative correlations of fractions
841-1200 n and over 1200 H it can be sug?ested that
this fraction might have come from the meal | compo-
nent. Unfortunately, a sieve analysis of meal | compo-
nent was not done’ separately daring the milling and
sieve analysis of total 'yield was only attempted.” The
negative correlations showed by fraction <250 [* could
beIntrepreted as that of flour component in milling.

The aspirated flour fraction obtained in the sieving-
aspiration of degermed product, the fraction supposd
to' represent major portion of floury endosperm'in the
grain and which was dislocated “during degerming
Operation, - showed h|ghIP/ significant  and ne([;atl_ve
correlation with floater fest in these. (1976) studies
r="-0.65 when «=40) and with protein in 1974 studies)
r=-0.86 when «=15). , ,

Based on the correlations observed, it was inferred
that, of the physical properties studied, bulk densi
appeared to have prime influence on the milling yields
followeq by floaters test, and in chemical makelp of
the qram, protein followed t()]y fat were significantly
corrélated 0 high mﬂlmq yielos, ~ Other characteristics
studied, viz., 2000-kernél ‘weight, number of kemels
per iter and starch content in gram were ignored hecause
of their weak correlan?ns hoth eposmve and neganve.

Stress-cracked kernels; Content of stress-cracked
kernels showed a_ne_?,anve correlation with meal 1l
and a positive  significant correlation. with meal |
FTabIe 5). This indicated the susceptability of the q_ram
or heavy breakage at the stage of deé;ermmg_opera lon
a demertt, causing consequential reduction”in meal 1
ang the[ef,ore In_gotal g|elds., , _

Conclusion:  This_ dry ,mlllln(% procedure can yield
semolina (reqular grltsg suitable for brewing and extru-
sion cookm? procéssess, while flaking andcoarse %,nts
reported in fiterature3 were never obtained. Correlation
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between floaters test and protein was significant sulg est-
Ing that_hardness, of the kernel was rélated to protein
content in the gram_. Correlations between physical and
chemical chardcteristics to yield spectrum, espemallx
to meal || fraction, indicated high association in bul
den_3|(tjy, floaters test and protein Content, which djrectly
or indirectly testify the vitreous nature of the grain and
therefore, “confirm the dependability of milling yields
on the soundness of the grain.. ,

In view 0f the strong Tegative correlations observed,
the aspirated flour expected from the_floury endosperm
of grain can he an useful index in predicting the vitreous-
ness nature.of the grain. However, more detailed studies
are needed to adopt this milling procedure for this
pUrpose.

Acknowledgement

The senior author expresses his gratitude to CFTRI
Mysore and CSIR, New Delhi for"the deputation and
to” German Akademic Exchange Service (Bonn-Bad
Godesberg, FRG) for the offer of a fellowship.  Useful
criticism On the manuscript by Shri. C. S Virakthmath
and Dr. K. R. Bhattacharya, of CFTRI, Mysore, is
gratefully acknowledged.

References
L Gerstenkorn, P., Getreide Mehl. Brot, 1977, 31 (4), &.

Anon., Beschreibende Sprtenliste fir Getreide, Mais, un
gtlfmcht . Feras ?X—‘l] Y&E %ﬁ"t@SSOI‘tGM, /i\lﬁeg
rothe Veerlag, Hanriover. .

e R B

Manoharkumar, B., Gerstenkorn P. and Seiler, K., Verar-
beitungseigenschaften neuer Maissorten (I press).

A ., U. S. Dept. Agr. Market-
Thl%g] esr.]ﬁgportaWol.:%ir ]%-l U5 Dept. A Mt
Wichser, W. R., Am. Miller Processer, 1961, 89, 29,

Stan %lrtdz &%@Pgr?wtmﬂ’reigﬁ!vlehl und Brot,, Im Verlag
Boil;ng, 3?[_ and Zwingelberg, H., Getreide Mehl Brot,, 1973,

Br@g@ggﬁ.f%m Wi Proesi P ol

1 CRReR e kaRRe, Do e

[N]

D

(%)

[S A

~ o

«© oo

On Measurement of Colour of Maize and Its Products,

B. Manoharkumar6, P. Gerstenkorn, K. Seiler and H. Bolling
Federal Research Institute for Cereal and Potato Processing D-4930 Detmold 1, Federal Republic of Germany

Manuscript Received 29 August 1977

Usingi_a reflectance J)hotometer, colour was measured in eight German maize varieties. The colcur in varieties and_ products,

semolina and extru

ate was expressed in terms of yellowness, brightness and excitation purity. Particle size distribution in

sample, sample size and sample moisture content influenced the cololir expressions.
VarietY_ Forla recorded the highest yellowness value while Zistron the least, Brightness was the least var ing amongst varigties.

Excitation purity also varied &mongst varieties and products. The three colour expressions have behaved in

ependéntly. There

was no change in dominant wavelengthin varieties and products, in all their colour waslocated in the yellow region in chromaticity
diagram, Based on near-similarity’in colour expressions, the varieties were grouped. Colour digffereuces between the varieties
and products were quantitatively evaluated, which inferred an improvement in colour and its purty from maize to semolina during
milling and decrease in colour and purity due to extrusion co_o_kmq. Statistical analysis revealed significant overall differences
amongst varietal and treatment means in’yellowness, and significant ditferences in brightness.

During investigations on  the rocessmg of new
varieties” of maize evolved in Federal Republic of
Germany, It was observed that the colour of the different
varieties” was not the same and that the colour of pro-
ducts prepared from them also differedl Hence, it was
of interest to measure the colour of whole grains, and
of milled and extrusion products prepared from them.

«Publication No. 4423,

Literature review revealed no_earlier report on the
measurement of colour of maize and IS products.
Obdecnv_e measurement of colour of major cereal 1E;rams
and their products have been reported”earlier2-12.  Of
relative Importance to the present study Is the measure-
ment of colour of durum wheat semolingll-12, as maize
milling is very similar to the wheat milling except for

bPresent address:  Central Food Technological Research Instituite. Mysore 510013, India.
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the initial_ additional operation of degermination3
The extrusion product Fextrudate_) reparéd from maize
is also similar 1o that o s?aghetu repared from durum
semolina, except for the treatment with high tempera-
ture n short durations du,rmg extrusion process.

In this paloer, Investigations carried out on measure-
ment of colour, of maize, its milled product, standard
semolina (semolina) and the extrusion product, extrudate
from semolina, aré presented.

Materials and Methods

Eight varieties of maize (Table 1) grown in the Federal
Republic of Germany were employed in these stugies.
Semolina and extrudate were prepared as described
earlierl Samples of maize and extrudate were g8round
in a Kamas Laboratory Mill provided. with a 800 p
Sieve. The gir_ound material and semolina as obtained
from_ dry m|_I|ngnwere individually sieved to obtain a
fraction passing through 710 f (minus 710) and retaineg
on 250 p (plus 250) sigves. Samples were Stored in dark
until ysed for cojour measurement. ,

Reflectance colour measurement was made in a Carl
Zeiss Elrepho Photo, Electric Reflectance Photometer
which medsures the intensities, of lights reflected from
samples through the three pnmar;g colour filters red
green and blue” Instrument was calibrated for O per gent
feflectance with a black photographic paper ([zero point)
and then for a 100 per cent reflectance with the magne-
sium oxide disc for each of the three filters. ~Samiples
were comRressed In the_sample holder and were kept
underneatn the 35 mm dia. wewmg%]cwae of the photo-
meter by means of a spring-loaded holding stage.

203162

Light reflected from the samples was converted into
tristimulus values X (red), Y gg_reen) and Z (blue) and
making use of these values, trichromatic coordinates
x,g and z were calculated. The dominant wave Ien?th
(X 2 of the colour, which is analogus to hue, was located
on_the chromaticity diagram (FI?. l% by connecting the
point ~ representirig  Uluminan (*=0,3101 "and

to the ntercept of the chromaticity coordi-
nates x and y of the sample (S)[ and further éxtending
the straight line to the locus of the spectral colour (D).
Excitation purity (pe), a measure of saturation Wi
obtained as a percentage of the ratio of distances CS to
CD. As all the maize varieties_studied were of yellow
hue the_colour was expressed in yellowness valie (b
per centg and also in brlﬂhtness (L per cent), which were
calculated using the foflowing expressions:

Yo=T(Y-Z)Vy and L% = 10vY
Results and Discussion

Preliminary work done in this laboratory on semolina
from US yellow maize revealed that the” Z-reflectance
readings Varied copsiderably with sample weight,
%w(s)\t,%e content and panicle” size.  Findings were” as

Effect ofparticle size on colour: Semolina as obtained
from the dry m|II|n8 process was size-graded using sieves
ranging from_ 1000 to 200 p_dimensions.  Fraction
retdined on sieves having openn(]jgs, 200, 300, 400, 500,
600, 750 and 1000 p. was used individually for measure-
ment of colour. Yellowness and brightngss values were
almost the same when the mesh sjze varied from 750 to
250 p (Fig. 2).  Below 250 p and beyond 750 p, there

Table 1. colour expressions in maize varieties (mean values)

Vet Meize Semolina

% % R % %
| Fda 247 805% 403 00 82
II. Sgma 229 796 B4 272 0%
. Lme 2271 7868 0L 2816 8%
IV. Fello 2069 8l67 364 214 &6
V. Ebo 267 808 BM 2B 868
VI Lmagold 205 8072 3462 2670 89
VI Zston 1911 7874 62 %618 B4l6
Vil Campo 1966 BB BH XU BB
Mean A% MR JU 274 BB
SEm 0% 040 0% 0% 0¥
Coef. Var. 4 14 58 53 0%
t Qolour difference (AE) between: 1)

2

B(pressigg rdeatCé)Iour in O%RlJEr) giff.
Pe/ b% %  PY% i
Q3 7% Ul LI 1D 33 41l
519 2663 B0 £33 601 17 5B
M3 5h BT 4D 80 2% 58
23 62 BR LA 69 2020 42
4321 40 0N 0B 674 418 276
23 BH6 B[A LI T8 S8 3N
7% 6719 8% 231 848 18 81
Q3 22426 80 HH 18 33U 506
29 603 8% 470 723 30 50
04 0% 040 02 030 05 059
290 38 1% 216 UB 468 3D

1) Maize and Semolina;  if) Semolina and Extrudate; iff) Maize and Extrudate
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Table 2. groups of maize varieties based on colour expressions

Meterial Yellowness (b %9 Brightness (%) Excitation purity (pc)
Maize <1977 21.36-t159 >22.95 <7885 TOBJ413 >8L11 >3503 37.14)-2il >39.25
\\ml, \\hl}{ 11— I, vl WI"\/, L, vV vV \]/iVIII, IV, | HI
Semolina <26.01 2749+148 >28.97 <8355 8436»1081 >85 17 <4166 291+125 >44.16
(/'IK/IV [ H/I W Yl \I,/I\I}r’v'lv’ "I
Extrucale \</|2|?({% I2\6/0|3iJ|1v(|)1 I>27.04 \</8|}.82 ?2.9IETI1-%]|13" >8|4X8 \7ﬁ?.80 4|1.7i0.|80 >42.60
il \/I \>{I Y V' VY,’ﬁUtI

Names of varieties against numbers:  ItForla; 11:Sigma; [11:Limec; IV:Fello; V:Edo; VirLimegold; VAI:Zistron and VIII:Campo

was a sharp decrease in yeIIowness The Iot for bright-  tive depchCm%couId hold a maximum 25 g powdered
ness showed a Iorogressrve fall beyond 750 p. Based'on material which has particle size ran?e between 250 and
these data, colour was measured on afractron havrng 7110 ft.  The effect of sample we||gh on yellowness was
5010 710 fg sizes, These two sieves correspond to 60 shown in Fig. 3 Yellowness progressively decreased
and 25 numbers of American Standard Sieves (ASTM when the sample werght was increased from 5 to 25
Effect of sample weight on. yellowness: The sarrfrPe The sample weig rng upto 10 g was insutficient to be
cup of instrument Elrepho (diameter 5.5 cm. and effec- pressed on to the goass bottom of the sample cup, and
samP e Welg rn agwas enough to e pressed by the
|t-in-sp rrn% oade mechanism of tesamr[J]Ie cup’s
{rd.2 Hence tI e (ata presented are always with respect
0 20 g sam
Pfegct of%ample moisture on colour; The dry milled
product streams as they come out of the mill”" vary in
moisture content due o the grelrmrnary tempering and
degerming operations and should be dried to ‘a moisture
content around 10-12 per cent for safe storage. Colour
measurements were made on samples moistened and
equilibrated to moisture levels rangrng from 10to 18
Per cent.  Yellowness decreased gradually as the mois-
ure content increased (Fig. 4). while brightness of the
samples almost remained “constant.  Therefore, colour

29-0 .
C}-\_._§\(\ MATERIAL: US YELLOW

Value of y

~N
™
n

1 1 1 1
010z 03 04 05 0% 07
Value of x

Fig. L GraPhtcaI ceteymination of cominant wavelength and

excita

C. Position ofth lluminant C in CIEchromaticity diagram
S Stimulus of chromaticity of sample. o . : ;
D: Point o{ rB{ErceJ)t on the spectral locus=cdominant ° B ¢8

Sample weight . -

pe: Excrtatron purity- CS/CDx 100 Fig. 2. Effect of sample weight on colour expression.

Yellowness, b %
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measurements must be carried out on samples having
uniform moisture content. In this |nvest|?at|on, samPIes
were equilibrated to approximately 11 pef cent moisture
content for coloyr measurements,

Colour expressions: In the first instance measure-
ment of colour was attempted by pressing 20 g whole
maize grains directly in the samgle,holde,r ctp. Duplicate
readinds neiher agreed nor ontained in normal a?ree-
able error for any colour measurement. - Therefore,
5 g whole grains 0f maize were powdered in a Kamas
laboratory mill fitted with 800 p’ sieve and the mjlled
Prod_uct was_further sieved out sep_arateh{ to obtain a
raction of -750 to + 250 p, on which colour measure-
ment was made. It was then observed that the reflectance
readings were very consistant in duplicate measurements,
Same Was the experience with extrudate also, perhaps
due to its very uneven surface and hence 50 g.of extru-
date was milled in a Kamas Laboratory mill, Sieved and
colour measured as in case of maize. The data on expres-
sion of colur of maize and its products in terms of
yellowness (b per cent), brightness (L per cent) and
excitation purity (pe per cent) are presented in Table 1

Characterizations in varieties: _

Maize: In general, the three expressions. of colour
behaved independently and no definite relations could
be observed. * Variety”*Forla’, which scored the highest
for yellowness amonst majze also accounted for” the
highest per cent purity in colour amongst the eight maize
varieties studied. Similar trend with reSpect to the lowest
value In_yellowness and purity was exhibited by the
variety ‘Zistron’. Brightness amongst the varieties was
the_least _varymgl. _ L

Subjective ‘evaluation of yellowness in varieties when
observed under a standard” light source by a panel of

28-0F MATZRIAL:US YELLOW

O Yellowness
® Brightness

7860

. b9

260

([ ]
[ ]
-85's

Yellowness

240 850

' 1 1 k
12:0 140 16-0 180
Sample Moistue, % w.b.

Fig. 3 Effect of sample moisture on colour expression.

four judges arranged the eight varieties in the following
order: “Forla">" ‘Sigma’> ‘Fello’> ‘Limac’> ‘Edo
> ‘Limagold’ > ‘Camipg’ > Zistron,” The evalyation
of yellowness 'bY' objective method in the experiment
rated_ the varigties “In - decreasing _order: . ‘Forla’
> ‘Sigma’ > ‘Limac’ >_‘Fello’>“Edo” > ‘Limagold
> ‘Campo’> Zistron’. Therefore, the trend in su {ec-
tive and objective evaluation of varieties with respect to
maize Was nea_r-commdngexqept for the order in varie-
ties ‘Fello’, ‘Limac’ and ‘edo’.
_Semolina;  In semolina also, variety ‘Forla’ had the
highest yellowness value but failed to show _up the
appropriate response in the puntP/ of colour. Even th-
ough *Campo’ Scored the least value for the yellowness,
its purity was comparable to that of ‘Forla’, “Sigma’,
which récorded middle value in yellowness of semolina
accounted for the highest purity"and “Zistron” the lest
In purity of colour.” Except "Forla’ all the varieties
recorded Yellowness near to the mean value. _A%;,am
brightness’was the least var}/mg among the varieties.
. Comparision of colour between maize and semolina
in individual varieties revealed a _st_ron? association with
respect to Yellowness and a significant association with
respect to brightness and non-significant association with
respect fo excitation purity. . The colour of semolina
milled from different varieties maintained variations
amongst the varieties, _

_ Extrudate: _‘Forla’, which exhibited the highest value
in yellowness in maize and semolina also exhibited the
h|g est value in extrudate. ‘Campo’, which recorded
the lowest value in yellowness |n"semolina, recorded
likewise in extrudate.. Here again, brightness was the
|east varying. In excitation purities, five varieties exhi-
b|t|ed similar value while three others exhibited lower
values.

Extrudate under a standard light source showed a dull
Zellow colouration with an orange tmqe. This was not
xpressed out In the results of dominant wavelength, be-

Material haited on mesh, u

Fig. 4. Effect of sample particle Size on expression of colour.
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cause the mean dominant wavelength of maize (577.3)),
semolina (57/.4") and extrudate (5/7.1 X) did not differ
much ang all were located in the yellow region in CIE
Chromaticity diagramm.  However, it wa$ imporfant
to note the” large’ variations in the excitation purities
between whole maize and semolina, which showed very
significant improvement in the purity of colour due t0
milling process. A reduction in purity, though not
significant, could be observed between”semolifa and
extrudate 1 all the varieties. .

Specifications: ~ Specifications for colour in maize
(and its pr_oducts)r could not be attempted in the present
study in"view of Timited number of varieties.

II.b. Grouping of varieties:

Based on expression of colour characteristics revealed
a5 yellowness, brightness and excitation purity in indi-
vidual varieties comprising of three materials in each
maize, semolina and extrudate) and using the para-

eter  meangstandard deviation (S.D.), “the eight
varieties were groulned Into three groups_for near-similar
expressions In” colour characteristics. (Table 2), The
varieties exhibiting one plus or minus of standard
deviation value, which accounts for 68 per cent popu-
lation In a normal distribution, were grouped to one,
while the other two groups constituteda more than or
less than the above value respectively. _
_Yellowness Irrespective of the” material, Variety
Forla’ possessed the nighest yellowness value, and hence
grouppd as one. Varigties ‘ello’, “Limac’, ‘Limagold
nd ‘Sigma’” were grouped together in view of their
neamess to the mean valug. ~Varieties “Zistron’ and
‘Campo2 though possessed lower values’ yellowness
improved aftel being milled to semolina. * ‘Campo’
possessed the least Value in yellowness and therfore
8rouged,separately. _Edo’ had yellowness value within
ne SD in whole maize and seriolina, however, showed
a decrease In extrudate. _

Brightness;  Grouping varieties for brightness reveal-
ed non-consistency In groups amongst materials whep
compared to Yellowness value grougm 5, eventhough
b_rlq tness has recoraeg the leadt coefficient of varia-
bility than that of yellowngss. Variety Fello’, which
showed the, highest Values for brightness in maize and
semolina failed'to show in extrudatg, while Forla showed
an improvement In extrudate, ‘Limagold’, however,
remained in the middle qroup always for all the materials
thus Indicating a consis en_cy_ for roupmg amonggst the
varieties. “Limac’ and ‘Zistion’ Which pdssessed lower
values In maize had improvements In brightness in
semolina and extrudate. A lower brightness Value with
respect to S|?ma was noted in_semolina compared to
majze and extrudate and a fall in brightness in cas of
Edo’ in extrudate compared to 1ts maize and semolina.

Excitation purity: Excitation purity also showed
consicerable "non-Consistency in grouping of varieties.
Variety ‘Fello’ was always in the EgrouR Classified near
to the mean value. ‘Canipo’ and ‘Edo’ had lower values
In extrudate while “Zistron” had in maize and semolina.
ImFrovement In excitation purity was noted in ‘Lima-
gold” from maize to semolina and extrudate. ‘Limac’
Which had the highest purity in maize showed a decrease
In_extrudate, which was also the case with ‘Forla” and

‘Sigma.”

[. ¢ Evaluation of Colour differences:

Colour differences exmtmq between maize, semolina
and extrudate were evaluated  quantitatively making
use of th% f,orml%la: AE:gl T2+Atf2+AAM2-
From the basic retlectance data, the calculated "CIE
tristimulus values X, Y and Z were converted t0.a, b
%%or(élntates and L_waTs tg)lbtalmed from Y-reflectionl4,

e data are given in Table _

The tfata re%ea_led hlg%er colour differences between
maize and semolina than semolina and extrudate. In
fact, extrudate colour was always lower to its raw mate-
rial ‘semolina, but, higher to maize, Therefore milling
had remarkably improved the_colour, but extrusion
coqkmg lowered the colour. The difference between
maize and extrudate was higher compared to semolina
and extrudate. ~ Variety's “Sigma’ showed the least
difference. Forla, ‘Limac’, ‘Fello” and ‘Campo’ were
grouped_ together in view of their_values near to the
mean. The colour differences in_‘Edo’ and ‘Limagold’
for semolina and extrudate to maize and extrudate Were
conspicuous.

1. Statistical analysis and interpretations

. The calculated coefficient of variabilities (Table .1
indicate that in varieties irrespective of the materja
(treatments), yellowness varied moreto excitation purit

10 brightness.” In an Analysis of Variance, the interac-
tions_Detween treatments and varieties (error) revealed
significant differences even at 0.1 per cent grobablll,v
level, strongly indicating the existance of overall dif-
ferences amongst freatment means and varietal means in
ge,ll%vtvness and significant differences with respect to
rightness, _
?he dsata were_ further analysed through the appli-
catjon oftests of significance in terms of Least S|%n|f|_cant
Difference (LSD?,_ and also in terms of Stuentized
Range Test {0 obfain the difference D between two means
that'Is required for 5 per cent significance as Qo-08 times
standard error ofthe meanls As value D always resulted
ina hlgher value, a better parameter for evaluation. com-
Pared 0. LSD, 1t was made use of in precisely |de,nt|fy|ng
he varieties between whom a significart differgne

existed with respect to colour attribUtes and materials.
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It was proved that the differences in treatment (materials) Mgsore, for_critically goin throug? the manuscript.
means_for yellowness, brightness and excitation purity  Help from Dw (IF% Aﬁr. Putf Ehls lahoratory IS
were significant as far as maize and semolina were con-  hereby acknowledggd in statistical analysis of the data.
cerned:"however, It failed to indicate the similar nature

for all varieties hetween semolina and extrudate. For  References

example, in vellowness, varieties: ‘Fello’, ‘Limagold’, i
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Studies on the possibilities of utilising triticale-wheat blends in bakery products have shown relatively poor water absorption and
dough stability oftriticale flours. Use of 20 ppm potassium bromate and 0.5 % SSL improved the baking quality of triticale maida.
Theloafvolume and overall acce.ptabilitz oftriticale breads, which were inferior to those of wheat breads, improved significantly on
either blendln%wnh equal quantity of wheat maidaor 2% gluten. The biscuitslpreparedfrom the different triticale maida samples
were found to be as good as the soft wheat biscuits in respect of their acceptability and had the desired spread ratio. As compared
to wheat chapatis, those prepared from most of the triticale varieties were just acceptable.

Development of man-made cereal triticale (Triticum  Recent studies (unpublished dat?) have shown that
secale) in the last decade is gamlng Increasing attention ~ some . of the Indian triticales compared favqurably with
of several agricultural and cereal scientists, mainly  American as well as Candian triticales on which extensive
because of itshigher protein content and better aming  work has been reportedd. Suitability of Indian triticales
acid balance, a3 comRared to wheat, Srivastaval, for the preparation of commercially |mloor_tant bakery
Tsen?, Lorenz and. Welsh3have reported the possibilities Produ_cts such as bread and biscuits and also in the staple
of using triticales in bakery products. ood Item such as chapati are reported In this paper.
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Materials and Methods S
Test materials: _Ten varieties of Indian triticales
(Armadillo PM-A. Triticale No. 4, Bromco-90,_MSN-372
-1, Armadillo PPV-13, JNK 6T001-A, JNK 67200, INK
61206-B, JNK 671290 and PC-202) two American
(6-774-204 and 6-774-206) and one Canadian (Rosner
varieties were used. Commercial varjeties of Punjab
and soft white wheats purchased locally were used”as

controls.

. The maida (refined flour) samples used for bread and
biscuit making trials were obtained %mnlmg triticales
in a_Buhler Laboratory Mill (model MLU-202).

Different triticale varieties were ground In Laboratory
Kamas_Mill (Swedish model: SLAGY 200A) using a
sieve with an aperture of 0.8 mm diameter. The grodnd
atta (flour) passing through 40 mesh Buhler sieve (aP_er-
ture wiath'0.42 mm) and faving 93-95 per cent extraction
rate was used for studying thg chapati making quality.
The wheat samples weré' milled similarly, and used
as controls in the various baking trials. .

Dough characteristics: Brabender Farinograph was
used t0 assess the different douqh characteristics such
as water. absorption, dough development time, stabilit
and mixing tolerance accordm’%I to AACC proceduresb,

Bread makmg quality. Malt-phosphate - bromate
method6was used for test'baking trials. - However, malt
was not included in the recipe ot triticale breads, in view
of high *<-amylase activity.  Also, based on preliminary
trials"a fermentation time of only 2 hr for triticales &
com#ared to 21 hr for wheat bread, was used.

Effect ofadditive:  The optimum level of bromate was
arrived at by test bakln? experiments using 10, 20, 30,
40 and 50 ppm of pofassium bromate_in the recipe
based on maida from Armadillo PMA. The influence of
optimum level of potassium bromate in condu,nctlon
with sodium stearoy! lactylate (SSL) was Studied In case
of the varieties Rosner and PC-202.

Effect of blending with wheat: Based_ on the obser-
vation of relativel unsansfa_ctorY quality of triticale
bread, the effects of blending triticale majda with different
levels ofwhee“ maia were studied to ﬁrnve at the desired
level (Armadillo PM-A). ~Consequently, all the triticale
varietles assuch or 50:50and 75:25 blends of friticale-
wheat were assessed for their bread making quality.
th'Eﬁ?C}j of blending W|éhbwheat rg];_lutetrp]: ] Uﬁn ]gseﬁ |r%

IS stydy was prepared by wasfing the dough of whea
masldaL#rge o?s arcP\ and s%bseguer%ly d_ry?ng at 45-50°C
In a vacuum shelf drier. Blends of
2 and 3 per cent of the finely ground gluten were used
In the preparation of bread a5 described above.

Evaluation. The loaf volume of hread was deter-
mined by rape seed displacement methad using loaf-
volume meter. In bread evaluation, criteria followed b
a panel of six judges were the general appearance, the

) using the recipe

a
judges. Biscuits based on soft white whea

riticale” flours with g

|oaf volume, crust and crumb colour, crumb softness,
fineness and uniformity of crumb grain, as well as flavour
and eating quality. A N

Biscuit making duality: The suitability of different triti-

cale varieties for preparation ofiscuits was assessed by

on 100 g basis): triticale/wheat maida
04 0, su%ar g; fat 16 (11; non-fat milk solids 10 g;
glucose. 20 g; common salt 0.4 g; baking powder 0.2 ?;
ammonium ~ bicarbonate 05 ¢; sodium bicarbonae
0.2 g; vanillin 0.05 g; and watér 13-15ml. Sugar, fat
and Vanillin were créamed in a Hobart mixer fof 2 mip.
To.this, a well mixed blend of the flour, non-fat milk
solids, and baking powder were added along with water
containing glucose, common salt, ammonitim bicarbo-
nate and_sodium bicarbonate and mixed for further 2
min. Using a wooden rolling pin the d_ou?h thys obtain-
ed was sheeted on a specially fabricated aluminium
Blatform to an uniform thicknéss of 25 mm. Circular

Iscuits of 5.1 cm In diameter were cut and baked for
810 min at 250°C. _ L

Evaluation: Diameter and thickness of five biscuits
were recorded for calcul_atmg the spread ratio. In
addition, the colour, crispnéss, eating quality and
overall acceptability were assessed by @ panel “of six
maida were
used as control, _ _

Chapati making quality; Chapatis were prepared
from afta samples_accor mg_to method. described by
Shurpalekar and Prabhavatfi./ Chapatis were then
assessed by a panel of six judges. The main criteria
considered” for evaluation were the agpearance, the
texture, the number of discrete layers, the chewing
quality and the taste and flavour.

Results and Discussion

Dough characteristics:  The data P_rese_nte,d in Table 1
on the different dough characteristics indicate signifi-
cantly low_ values fOr farinograph water absorption
h2.8 t0 578 percent), and dough development time
0.75 to 125 min except for the”variety JNK-6T090).
he dou%h stabﬂ% of triticale varieties(except MON-
372-1 and INK 6T200) ranged between 0 and' 3.5 min,
The blending of triticale maida with equal quantity of
wheat maida improved the dough characteristics partial-
ly. These observations furthel” confirmed that triticale
proteins lack in quality, as indicated by their low sedi-
mentation value and wet gluten contents (Unpublished
ata). Tsen2as well as Ahmed and McDonald8have also
reported similar findings on the mixing characteristics
and bread making quality of trticale dou?hs.

Effect of adaitives:  The results in Table 2 show that
20 ppm of potassiym bromate was optimum for giving

Y maximum ﬁ)af volume and |mE)roved crumb texture;

SSLat 0.5 per cent level, along with 20 ppm of potassium
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Table 1. farinograph data for triticales and triticale-

WHEAT BLENDS

Water ~ Dough ~ Dough  Mixing
absorp-  develop)- stability tolerance
tion  menttme (min) index
(%)  (min) (BU)
Triticales
Armadillo PMA 55.6 1.00 3.00 80
Triticale No. 4 578 125 175 140
Bromco-90 5.8 1.00 nil 220
ATSIV-372-1 53.8 1.00 550 20
Armadillo PPY-13 54.8 0.75 nil 170
JNK6TO01A 574 1.00 3.00 110
JNK 67200 53.0 0.75 4.25 80
JNK6T206-B 544 1.25 150 140
JNK6T090 52.8 4.00 1.00 50
PC-202 57.2 1.25 2.15 100
Rosner 54.2 1.00 nil 140
6-7VJ-204 55.3 1.00 350 140
6-TA-206 5.3 1.00 3.00 190
Punjab Wheat triticale blends (1:1)
Armadillo PMA 58.8 350 150 80
Triticale No. 4 58.4 350 150 80
JNK6T001-A 61.6 4.00 2.00 100
PC-202 59.6 3.00 1.50 60
Wheat

Punjab wheat

(control) 63.8 450 1.50 60

a-Brabender units.

Table 2. effect of ADDITIVES ON THE QUALITY OF TRITICALE

BREADS
Additives
Loaf Crumb
Variety Pot. hromate SSL volume texture
(ppm) ) (ml)  score®
Armadillo PM-4 Nil - %0 -
9 10 — 410
9 20 — 425 9
) 30 — 410
9 40 — 3% )
9 50 — 315
Rosner Nil — 30 B
) 20 — 0 A
U] — 05 3% ®
20 05 38 SB
PC-202 Nil — 290 -
) 20 — 00 A
9 — 05 330 SB
)] 20 05 330 >

a-Graded as compared to Triticale control without additives:
SB-Slightly better; A-As good as.

Table 3. effect of level of blending with Punjab wheat on
THE BREAD MAKING QUALITY oF Armadillo PM-4

Loaf  Acceptability”

Armadillo PMA— W heat volume
(ml)

100: 0 385 1
90 : 10 410 [
80 : 20 420 [
70 : 30 420 [
60 - 40 455 [
50 . 50 475 Swi
40 - 60 470 SWI
30: 70 475 SWI
20 - 80 485 SWI
0 - 100 (Control) 570 Excellent

a-Graded as compared to control: A-as good as; SI-slightly
inferior; SW1-Somewhat inferior and I-Inferior.

bromate improved the loaf volume as well as crumb
texture, as compared to control. Tsen et al9 also
have reoorted beneficial effect of SSL.

Effect of blending: _Triticale breads (Tables 3 and 4)
had of dense crumb with open textured grains and were
less spongr to handfeel. Triticale breadls had a sticky
mouth fegl, normally absent in wheat bread. This ma
be attributed to_dexirinisation of starch due to h%
<- am |ase activity of the triticales. Further, during the
prel rmrnaQ/ experrments It was observed that the triticale

pOOr gas retention capactty. As such, the
fermentatron time”of only 2 hr had t0_be used in the
dnr:fertent baking trails, as compared to 23- hr needed for
wheat dou

Among g{he different triticale-wheat maidct blends
tried, It was qbserved (Table 3) that atleast 50 ger cent
of wheat maida was essential for brrngrng out an
appreciable improvement in the loaf voltme as well as
the acceptability of bread. However, the triticale-wheat
bread was inferior, when compared to the control wheat
bregd. AIthou?h these frndr 05 corroborated wrth the
earlier observations of Rooney et al., 19theg rsagreed
with those of Unrau and Jen rns who 0 serve no

deleterious change In the bread %ua lity even
when the wheat maida was blended with 30t0 40 percent
of triticale maida.

Based on the above observatrons breads, were prepar-
ed from 1000 50 50 and 75:25 blends of triticale and
wheat maida gTa e 4) The trrtrcale wheat blends vvere
srgnrfrcantl uperior” in  their _bread . making rﬁuar
as comgoar d to triticale alone. Thevarretres ro

Armadillo  PPV-13 A and
JNK 67090 indicated no difference in therr accepta ility
as Well as in the loaf volume of breads when prepared

marked
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Table 4. bread making quality« of blends of different varieties of triticales with Punjab wheat and its gluten

Triticale: Wheat™ blends Gluten adoed (%)
100:0 5:25 50:50 2 3

Variety Loaf ceota-  Loaf  Accepta-  Loaf oaf oaf epta-

V?rIIISm A%lﬁ « VI?I[HSTE |II « v? nIIIm AIIIﬁ « IIIIIIIE IIC)IIQII/II IIIIIIE blI
Triticale No. 4 275 | 325 | K3 | — — 350 S
Bromco-90 300 | 385 SWI 400 WM 400 S 410 S
M SN -372-1 3 I 40 W 405 W — — 43% S
Armadillo PPV-I3 310 | 3% SWI 405 SWI 390 S 405 S
INKGTO0L-A 35 I 410 W 410 W 43 S 4% S
Nk 6T200 290 I 3% I 30 W 30 S — —
INK 6T206-B 30 I 40 W 45 S 45 S 40 S
INK 67090 Y| I 30 W 30 W 45 S — —
pc-A2 RS I 30 W 420 Sl — — — —
Rosner 385 SWI 405 W 465 A — — 435 S
6-714-204 40 W 35 W 45 Sl — — — —
6-714-206 30 W 3h WM 430 Sl — —

a-All recipes contained 20 ppm potassium bromate and 0.5% SSL
¢»-The bread from wheat flour (control) had a Ioaf vqume of 480 ml and its acceptability wes grackd as good.

c%rgggaﬁbﬁsed nI)enIrnthIIIIsomemIIat | nor IIIIII wheat bread (control) and |racceptab|I|ty orackd as: A-as good as;

100% I :
IBAr%aS o aso Tri ICIItFy (s;LIIIpIeerIIoIIe nEV\IIIgarseLIIpeIIIIIoII ﬂ;eh pIIeIIloIIOO otriticale breads and their acceptability graced as

~—

Table 5. biscuit making quality of triticales

Variety DW R ﬁ%g) Spr?% qgaiio Spread factor - Crispness«  Acceptability«
Armadillo PM -4 530 946 1303 SI A
Triticale No. 4 52.5 29 95 1315 | |
Bromco-90 52.5 27 1010 1301 S| A
M SN -372-1 516 33 890 126 W Sl
Armadillo PPV-13 52.4 30 953 1313 Sl A
INK6T001-A 50 33 8% 1234 W A
INK6T200 %0 25 1080 1487 Sl A
INK 6T206-B 524 35 873 1202 W S
INK 67090 50 21 1130 1%6 SW Sl
pc-2A02 55 35 87 1205 A A
Rosner 53.0 3.3 9.14 125.9 SI A
6-714-204 510 35 830 1143 A A
6-714-206 50 21 1000 1317 A A
Soft wheat (control) 530 48 126 1000 Excellent Excellent

0-Gracled as compared to control: A-Asgoodas; SI-Slightly inferior; SWI-Somewhat inferior; and I-Inferior,
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Table 6. chapati making quality of triticales

. Water .
Variety asor telono Acceptability/s
%

Armadillo PM-A 56.5 |
Triticale No. 4 65.4 |
Bromco-90 53.0 W
MSN-112A 630 SW
Armadillo-PPV-B 563 SW|
INK %,T m-A 608 I
INK 6T200 5700 SW
INK6T206-B 511 SWM
INK 6T090 %9 |
PC-202 5.7 |
Rosner 59.0 S\M
oM 532 A
6-774-206 535 SWM
Punjab Wheat (Control) 03 Excellent

aOn 14% nnlstureelaa?ls il ol 25 LS
r| sor%@hat |r?fecr(|)tr>]rrzca)ndpif1 |or &, ity

from blends with 50:50 or 75:25 of friticale and

wheat maid
mong ﬁe different breads based on 50:50 blends,
the blend based on Canadian variety Rosner had the
maximum volume of 465 ml as compéred to 480 ml_ for
the control wheat bread, and had the best acc tab|I|ty
among triticales, . The bread based. on on%gana lan
|

or American tr|t|cales gave significantly higher loaf

tltfe nodf Ihle%ﬂ?nr i ta%‘enen Incorporation of

even 2 per_cent gluten (on he hasis of maida Wetght
%ave significant increase in the |oaf volume of, tritical
reads (Table 4), and compared favourably with those
breads based on 1.1 blend of triticale ang wheat, Th|s
indicates the deficiency in quality and ?uahttty

gluten- formm% proteins as an important factor * res-
pon3|ble for the unsuitability of triticales for bread

|sc%|t making qualit n¥ The results presented in
Table 5 indicate” that aorltr of Indian varieties of
triticales gave acceptabe ua tg biscuits, comparable
to that of Canadian Rosner or mencan Varieties.
These biscuits were almost as good as the Discuits
based on soft white wheat, Only the variety Triticale
No.4 wgs found to be unsuitable for hiscuit preparation.
These findings, corroborated with  castics observation
(unﬁubllshed data) that the ftriticales resemble more
with soft wheat in'many respects.

3

Chapat| making quahh( Unlike the maida, the
water absorption of the triticale atta showed a wide
ranﬂ EBZto 65.4 per centg which was considerabl
higher than that of Punjab wheat (50.3 percenta (Table Gy
gjority of tr|t|cale varieties were graded as eithér
inf er|or or somewhat inferior when compared to exce-
llent chapati making quality of Punjab_wheat._ It IS
Interesting to note “that American Vvarje
was as good_as the control in respect of diff rent quahty
attributés, The triticale chapatts were darker in colour
and most of them had somew hat tough and Ieathery
texture as well as oorcewmgn quality.  Their flavour
was distinctly different from that of wheat chapatis.
To summartse the farinograph  characteristics as
well as the significant improvement in' the Toaf volume
and overall acceptability of the breads based on blends
of tr|t|cale matda W|th either equal quantity of wheat
2 percent wheat %uten cearly brtng out the fact
that tr|t|cales are no %oo for "bread"making.  The
observation regarding the behaviour of triticales as soft
wheat and their suitability for biscuit making as indi-
cated by the spread ratio and acceptability cafl possibly
en a few avenue for the utilisation of triticales in
the_near future.
Foregoing results thus highlight the possmtht of
using “triticales in bakery™ products of acceptable
quality, especially during the times of wheat shortage.
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The polar andneutral lipid contents and patterns in seven varieties of wheat (K'—227% ‘-308', ‘C-273", *K-68", “-413', ‘Argelto’
and ‘Sharbati Sanora’) were examined by thin layer chromatography. All the samples showed varied amounts of free fatty acids
mdrcatm%the presenceoflrpase activity in the stored wheat grains, AmonP the neutral lipids, glycerrdesformed the major com-
ponent whereas among the (p 0sp holrp s and glycolipids, phosphatidyl choline and galactosy I di (ycerrde formed the major com-
ponent Onthce basfrsofhpr composition, variety ‘S-308” appears to have better baking qualities and likely to possess better reten-
ion power of its flour

The content of ljpids in wheat is low, et they are  comparison of their Rf values with standard reference
important_in the bakmgi and aging ofweat lour, compounds The lipid components separated on TLC
crumb softenm? and stalin henomenon and also a and visualised by cupric acetate reagent were quanti-
al fatty acidsL During the last decade tated b desnsrtometer 50n Densicord photod nsito-
a number ofhrgh yreI ngg varieties of wheat have been meter odel 542, US.A. ~ Crude protein contents
evolved | m In la. “This stu rywas conducted to deter- were determined by microkjeldahal method of Mckenzie
umber of important varie- and Wallacel2
ties of wheat and to correlate with the bakmg quahtres
Such data will also be useful in the cross breedmgp Results and Discussion
ing

gramme to evolve new varities possessing good ba The range of total lipids, poIar lipids neutral I|p|ds
Qualities. and cru e gprotem contents m the sample was 1

. er cent respectwely

Materials and Methods , (Table l) The varratron i tota ipid content may be

Seven Varieties of wheat viz, K-227", 'S-308', ‘C-273',  due to variation in the kernel srze method of extra-

‘K68 ‘S-413 “Argelto’ and ‘Sharbati Sanora were  ction of lipidsI4 and environment and genetic make. up
procured from the” Department of Genetics, Punjab of the variety® A non significant negative correlation
Agricultural Unwersrt Ludniana. The total [ipids (r=0.246) between total Iipid content™and the number

were extracted? from wheat grains and purified by the
method of FoIch et aft. and fractionated into polar

Nichols4,
Of the poIar fractron 13210 26.0 per cent Irprds were
represented by neutral lipids (ITabe g

nents of the polar and neutyal }JIdS Were separated by

not effect complete separation,

lipids

and neutra |p|ds by the soIvent partrtron method of  Tevre b cemerien of teids wna prote
Lipids (%)

The compo- verey kernels[g p{“‘%‘” Total  Polar Neutral

rotein content of

thin layer chromatograph (TLC) on silica gel G using ~ K-27 ¥ 49 17 06 U
solvent systems_consisti 9 of chloroform:™ methanol®  S-308 % B8 20 08 12
/N ammonia (/5:25:4, viv) far polar Irgrds and \petro C-213 9 168 14 05 09
leum ether: solvent ether: acetic acid (80:2 K-68 % 168 22 06 16
for neutral lipids, The lipid components separated by SabatiSaora 31 BT 16 05 11
LC were visualised with odine va ours an cU nc Ito 2 BL 20 08 12
acetate reagents. The identification of the i | C0 S413 B 165 18 06 12

nents was done by specific spray reagentse-11 and by

e w(rqu yygrrlé n%r%rap%rt (%Btﬁsl %;gcrwgb]d sttrjy ﬁf]‘e]ﬂ%t author to Punjab Agricultural University, Luchiana, in partial fulfilment of

16



. R SINGH et ai: STUDY OF LIPIDS IN DIFFERENT VARIETIES OF WHEAT {TRITICUM AEST1VUM)

Table 2. absolute (mg %) AMOUNTS of

Lipid/sample component K227 S308 C-213
Phosphaticic acid " 2 5
LPE 16 J "
P. inositol 16 kil 19
P. serire 24 4% 18
P.choline % & 5
P.ethanolamine. 3 % RS
Unknown phospholipid D 4 5
Total ghosphollplds 197 RiV, 178
DGD I, 102 62
MGDG | 6l 1 49
Cerebrosides 53 o/ 3
Sterol glycosicles. o o 46
Unknan (ilyt_)ohpld 48 % R
Total gl){_co_l icls 2% ksl 29
Neutral lipis 1% %

17
porar LIPIDS IN SAMPLES OF WHEAT GRAINS

K-68 i S-413 Ito
i &
B 16 23 16
2 2 15 25
2 13 19 K]
) 28 K| 43
8 5 5% I
) 4 4 5
kil K| ) 47
20 218 il
&% 69 08 R
% 43 % 6
5l 47 4 o4
i 3 3 5
5 49 4 4
288 pall 252 318
103 % 119 157

MGDG, Monagalactosyl diglycerices; DGDG, Digalactosyl diglycerices; LPE, Lysophosphaticyl ethanolamine; P. Phosphaticyl.

of kernels per gram was observed. Since all the varieties
were grown and extracted under identical conditions,
the variations observed during the study may be due to
variation in the_ genetic make up alone. “S-308" and
‘Argelto” had higher polar lipid content, while ‘K-68’
had™ the . highest™ neutral lipid. content, Among_ the
Polar lipid fractions, total glycolipids content was _|?_her
han the total Rhos nolipidS in all the wheat variglies.
Variety '5-308" had the highest content of Sohosph‘ohplds
followed, in order, by ‘Argelto’, *K-68", '>-413', “Shara-
Sanora’, ‘K-273" and ‘C-273.  Almost similar

bati , 3
the glycolipids content was also observed in

pattern in

Table 3. absolute (mg %) am 1 lipids in

ounts of neutra
SAMPLES OF WHEAT GRAINS

. artial  Trigly-  Free Sterols

Varety gE/cenﬂes oer%gs fcaliég - Btfeeé'
K-227* 9 48 19 6 16
5-308 ®» % I 8 W
C-213* 51 50 w6 72 &
K-68* B 57 B W OI0
SarbatiSanora* 25 40 B 6 0B
§413 W 53 4 ¥ 1B
Argelto* ”n o8 BB Y% 1
»Jhe 1g;fé\(q\oles other than these showed variable amounts of an
unicentified component.

all these varieties. In all the samples galatosyl digly-
cerides and phosphatidy| choline were the major ?cho-
and phospolipids, resRe tively. Variety ‘S-308" confained
highest amount of é) osphandP/I choline and djgalatosyl
diglyceride followed by ‘Arge to’ and 'K-68" (Table 2)
Similar results in wheat have heen reported by Lin,
eta/loand Kinsell %t ﬁ,ll?. WhT,at varigties_rich jn golar
|IRI s have good_ baking qualities>l/ The level of
B osphatidyl “cholinel3 and I%]alatos_yl d|g|¥,c_er|desl have

een reported to determine tfe baking qualities of wheat

rains,  Due fo lack of sufficient qUantity of samPIes,

e direct baking quality measurement Could not be
made. However, on the basis of polar lipid contents
variety ‘S-308' 15 [ikely to possess better baking and
tcgoknag qualities. ‘Argelto” and K-68" come néxt in

e order,

Among the neutral IiRids, t,ri?cherides formed the
magor component In all the varieties. (Table 3). Variety
‘5-308" had the h%%hest amounts of trlglycerldes followed
bg/ ‘S413°, K68, ‘C-213, ‘K-227, ‘Agrelto’ and
‘Sharabatt Sanora’ in that order.  The wheat flour from
varieties ‘S-308" and ‘S-314 1 likely to possess better
retention power due to higher trlglgcende contents.
Similar results have been reported by Pomeranz13 The
neutral lipid fraction from all the varieties showed
variable amounts iupto 245 ;%er cent of neutral lipics,
Table 3) of free fatg/ acids. . The ;t)resence of such h|gh
concentration of free fatty acids in this fraction indicatéd
that wheat lipids undergo hydrolysis . durin storage
of wheat _grains.  Simildr lipase &ctivities have been
reported in rice-giains29
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Physico-thermal properties of rice-bran (‘Ratna’ variety) such as bulk density, particle density bed porosity, specific heat and
thermal conductivity were determined at 10 and 12% moisture contents (wet basrs) All properties except partrcle density were

found to be moisture dependent.

Rice bran is 4 by-product of rice milling |ndustr and
IS 9a|n|ng considérable importance as, an or béaring
material in the oresent context ofthe edrble ol éhorta 0€.
Ph srco -thermal properties are useful In the
ricé_bran processrng Ir/stems \Very |tte|nformat|on 13
available on bu k de ity an none on other physrcal
properties. - Bulk density of rice bran is reported! to
vary from 0.368 to 040 g/cc The work was, therefore,
undertaken to determine physico-thermal ~ properties
which are required for sfantardizing the rice bran
processing operations and design of related equipments.

Materials and Methods

Rice bran for this study was obtained by milling and
polishing ‘Ratna’ varjety of Eaddy in tfie laboratory T
models of Kissan paddy dehusker and gohsher Degree 9
of polishing was"kept constant at about 6 per cent.

esign “of

Moisture content of bran when obtained from the
nolisher was 12 per cent (w.b.).. A part of this bran was
dried to_10 per cent (w..) moisture content in hot air
oven at 30° Samples at both these moisture levels were
sealed In pohé therne bags and stored at room tempe-
rature.  All the measurements were made at these two
morsture levels.

Bulk density was determined by measuring the volume
of a known Weight of bran. Bran, weighed accurately
was poured into"a 500 ml graduated cylinder through a
unne to give a reasonably uniform degree of packrn%

pping was not done to” avoid compaction of bra

uene drsplacement method su?gested hy Means
et al2, was adopted for measurement of particle density.
e wer ht of the bran for the experiments ranged from
8 Average Borosrty was calculated by using

the measure values of bulk and true density.
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Method of mixtures was used for measurements of
sloecmc heat, A 33 g sample was taken In a_ thermos
flask of half litre c_apacnay, provided with a stirrer and
Insulated cover which wes used as a calorimeter. The
calorimeter was filled with 150 ¢ of water at room
temperature.  The mixture was thoroughly stirred to
ensure comPIete submergence of bran particles. Stabiliz-
ed temperature of cold mixture (ag roximately equal to
room temperature) was measured with a " precision
thermometer havirig a least count of 0.1°C. Hundred
grams of hot water”at a stabilized temperature of 4/°C
wes then poured into the calorimeter. raglndly._ The
mixture temperature got stabiljzed within 1-2 min and
was noted. Average”specific heat In the_temperature
range of 24-33°C (r&presenting nitial and final values of
(r;mxattj_rgntgmperature was calCulated using heat halance

uatl

thermaI conductivity was determined with the help
of a concentric c¥l|nder steadly state apparatus as des-
cribed by Singh et al4. using the equation.

ro
K=an<';;')
LIWLA

Where, K, (? r0, rxL and. AT stand for thermal conduc-
tivity, heat flow rate, radius of outer cylinder, radius of
innér cylinder, length of heat flow path“and temperature
drop réspectively.

Results and Discussion _ o
: If)tﬂgs%o-thermal properties of rice bran are given in
i

: . b
Properties I\/blstig)% content]% )
Bulk density (g/cc 033 0217
Particle detrxréig/(g)cc) 120 12X
Porosity (%) hd TN
Specifc heat*{l gﬂl—§1 043 042
= C
Trenmel condciviy | VAL 06 01

* ' 28.8° and 24.2°C, for the two
o egnreesﬁcrt%gal termperature 28.8

The average bulk density of rice bran decreased
shghtpf as the moisture corjtent increased from 10 to
_12Be cent. The decrease might be attributed to change
in bed porosity arlsm% out of swelling of particles dle
tg_absorption of moisture. For grandlar foods the co-
efficient_of friction_ is known to increase with moisture
contentb. 1t 1s possible that the fall in bulk density might
?ra_\\é{e_o%lso been caused by an increase in coeffiCient”of
iction.

Particle density was found to be constant and indé-
pendant of moisture content. The same was found6 for
Wwheat, paday, plgeon ea and soybean over a moisture
range of 85t0 125 per cent. .~ o

e porosity increased with increase in.moisture
content. This Increase may be attributed to the change
in shape of the particle due to absorption of moisture,
which'in turn mqht have_caused the change in particle
arrangement and thereby in volume of voids,

The specific heat of rice bran increased with moisture
content. This is in agreement with the findings of other
workers3,-10, determined for other food products.

The thermal conductivity of rice bran increased with
moisture content. This may be due to the fact that rice
bran 15 essentially a low thermal conductivity material
and when its moisture content Js increased tfie. thermal
conductivity increases due to higher conductivity value
of water (moisture).

Rffeltlences - "
AR e
nc. t IEauI, Msgweﬁgta, \S} y.d | |

i T Y ot iy

D_ishnéy, R. W cereal Chem., 1954, 31, 229

Slrgg]lg,ng(ﬁ. dl%,’ 1%92%,[)7hK and La, R R, 1. a}g];:

Bglocteng (¢ R Soubrege, G, W g e

"B Part Chiveraty of Agricttre & Technolegy, 10733

HasweII, G. A, cereal Chem., 1964, 31, 3L

Kagrian, E A and Hall, C W, trans. a.5.4.E., 1965, 8,

Pfazlher, P. M, can]. Technol, 191, 29, 261

Bl U % 2 SR ol

No



%m%dmﬁhhm

Madan Lal, Meena Sachdeva®, D. N. Gandhi and V. K. N. Nambudripad™
National Dairy Research Institute, Kama!

Manuscript Received 13 June 1977; Revised ].6August 1977

Successful preparation of yoghurt depends upon proper symbiotic growth between s. thermophilus and L. bulgaricus. Three strains
each ofS. thermophilus andL. bulgaricus were examined In various combinations for their symbiotic growth and production of good

quality yoghurt. Yoghurt samples were assessed forcurdlingtimel_,I
489 and L. bulgaricus (W) in the ratio of 1:1 gave the best proJucts.

ratio ofthe two organisms. The combination of S. thermophilus

Yoghurt is a dahi like product with curative propertiesl
and 1S obtained rtrwh'e fermentation of milk with a
mixture of S. thernfophilus and L. bulgaricus. Successful
preparatjon of the product depends qun a symbwn,c
relationship between the two organisms and all combi-
natjons possible from pairing stfains of S, thermophilus
and L. bulgaricus will ot produce a high quality pro-
duct23 According to the Davis et al4 a satisfacto
combination is oné which will be amenable for growt
under manufacturm? conditionsb and produce a product
with good body, texture, taste, flavour, etc. and contains
equal 8ro_port|on of the two organisms.

NikolvinG observed that good quality yoghurt of
typical flavour could be obtained where “the mixed
Culture contains equal proportion, of S, thermaphilus
and L. bulgarjcus uring coagulation. In the present
study, 3 strains of S. thermdphilus and 4 strains of
L. Bulgaricus were tested in pairs for their suitability in
the preparation of yoghurt,

Materials and Methods

Milk:  Good buffalo milk from the Experimental
Dairy standardized to a fat content 20-25 per cent
was Used throu%hout the stuy.

Cultures:  The followin cultur?s were taken from
the National Culture Collgction of dairy organisms of
National Dairy Research Institute, Kamal,

9. thermaphilus (W),
ph|Ius_SH2, L, bulgaricus S\N) L. bulgaricus (1373), L.
bulﬁanu (YD), L. bulgaricus (RTS). _
udsy of symbiosis amon% 8a|rs ang %erﬁaratwn ofyog-
hurt: Standardized milk (100 ml) in 150 ml conical flasks
were_ steamed for 30 min and after cooling to 40-42°C
was inoculated at 2 per cent level (18 hr old) with the
two cultures mixed in different proportions,. They were
Incubated at 42+10C for 3- hr and coagulation of milk,

%‘t r%rﬁgaigﬂglp tloncg%lﬁf,'t%amalore.
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S. therrdophilus_ (4898 S. thermof. Lhelrmo'philtth%
. bulgaricus

acidity, body, characteristics, diacetyl content and microscopic
)andL. bulgaricus (W) in the ratio 0f 1:2 and S. thermophilus

if any, was noted. The flasks were then cooled immedia-
tely ‘and tested for titratable acidity as per standard
procedure/. Using cultures selected on the basis of
symbiotic relationship, yoghurt was prepared but the

Table 1 associative ACTION BETWEEN . Thermophilus and L.

Bulgariens
Fifl ppe
Not curdled
Part(ijfxll curdled
I
%’%@&%ﬂ&d
ially curdled
i
%;g%%dled

%ajrtréfleg/ curdled
Not curdled

o
Eajn:[i%]ﬁ%drdled
Not curcled

?ﬂ?&?'e'd curdled

- : Aci?i .

Culture combinations  Ratio & % g%c
dcl

. thermophiluw
L. bulgaricus
S. thermophil
L. bulgaricus Lﬁ%
S. thermophilys
L. bulgaricus
S. thermophiIL(\s/\S)489)

L. bulgaricus

S thermophilt&ﬂ)‘b

L. bulgaricus
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Table 2. selection of best combinations of str

Culture combinations

S. thermophilus H L. bulgaricus

S. thermophilus L. bulgaricus
S. thermophilus L. bulgaricus
S. thermophilus L. bulgaricus
S. thermophilus L. bulgaricus
S. thermophilus ) L. bulgaricus

proportion of the Streptococci and  Lactobacilli were
varied. The curdling time was noted in each case. The
product obtained from each combination was tested for
acidity7, texture, diacetyl content8 and ratio of the two
organisms by microscopic examination. The final pro-
duct was graded according to score card developed for
yoghurt by Futschik9.

Results and Discussion o

Table 1 shows the symbiotic r,elatlonsh|g in 6 out of
12 pairs tried. 1t Is Seen that in all cases, there was
improved acid prodyction when both the organisms were
present.  The titrable acidity in the paired culture was
more than 0.5 per cent (as lactic acid) which is considered
as minimum for use in yoghurt preparation. In general,
the acid _Froducuon Was more in pairs _contammq_ S
thermophilus %H) than the other two. Acid production
was also higher when the ratio of Streptococcus to
Lactobacilluswas 1:2inthe inoculum. The data obtained
for the other six pairs (not reported) were similar to
these 6 pairs.

Table 3. sco.re t:aerULf-lf)UrREngOhMuBr”:lA;-)rll’oe;\)‘gred from differen
Culture combinations A\g@ggr— an%l/st- Taste Havour Total

Mex. score 4 6 b
. therm-lf)philus (H) 2 2 3 ) 2

L. bulgaricus
S. thermophilus 2 1 2 5 10

+

. bulgaricus

. thermophilus H)
+

L

S 2 1 1 4 8
L. bulgaricus (1372

it ) 3 5 o1
L. bulgaricus

S. Ihernjl_ophilus 1 2 2 3 8
L. bulgaricus (RTS

el 2 L2 49
L. bulgaricus (Yb

Excellent-(lz-)15; Very good=9-11; Good=6-8

Initial ratio

ains or S. Thermophilus L. Bulgaricus

Q{Irﬁlléng micﬁ)g?;lo ic Dia(%% |
(hr-min) ratio P a%m

(%E%%c
8:?

t

Table 2 shows the selection of best combination of
Streptococei and Lactobacilli for grading the product
with reference to body, texture,” flavolr and taste
among different combinations (1:1: 12 1:3; 2:1 and
3:1) tried. It was observed that in all cases the _coa%_ula-
tion was obtained within 3 to 4 hr, the c_urdlmﬁ ime
being more than 3i hr in respect of the pair S. thermo-
philus 489 and L. bulgaricus (W), Ove_rmgfht storing the
,samhples at low températures showed signiticant changes
Inthe proportion 0 or%amsms and proguction of acidity
in the product. The data indicate that Streptococci show
the tendency of dominance in the final product. No
effort was made to improve the proportion of Lactobagillj
in the final product By prolonging the incubation period
as it resulted in increased acid production beyond the
desirable level. Althqugh all the four LactobaCilli used
in the studx had antibigtic actions against B. subtills,
E. coliand A. aerogenes but the P/o?hu samples had no
inhibitory action dgainst these test organisms, . This is
probably due to the low numbers of Lactobacilli present
In_the final product.

The detailed score card_of the best product from each

“ combination Is shown In Table 3. 1t was observed that

the combination of S. thermophilus H and L. bulgancus
in the ratio. 12 and $." thermophilus 489 and L

ulgaricus (W) in the ratio off L1 gave the best

products.

Rleferenceg i "
) Ky “p%%/u it R mvlgm .
b (Mg v 0
3 PEE[&) JSV\i4and Lolkema, H., Ned. Melk-en Zuiveltschr
4. Davis, 4G, Aton T. R. and MeCaskill, M. C, pai

0 1t

g. k{lﬁﬂ?, E J,, Cultured Dair)igPGr(())dz.iJ 311974, 9, 13 %0
) Ig?ﬂr,é&){wow.mﬁ., ,. , oL (Dairy Sci. Abs. A
1 Indian Standards Institution, ISI; 190, 1479 (Part |)

8 Klng, N,,Dairylnd., 1948 8, 800,
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Comparative changes in total solids, lactose total nitrogen and non-protein nitrogen contents of special milks, pasteurised and
boiled, and dahi prepared therefrom were investigated. No_definite trend in the total solids contents of dahi prepared from such

milks was observed when compared with the ori

inal milk. The decrease in lactose content of such dahi ranged from 13to 16 per

cent. Statistically no significant change in totaq nitrogen and non-protein nitrogen content was observed. “The decrease in total
nitrogen in dahi ranged Between 0.0057and 0.30 per cent, the range of increase 0T non-protein nitrogen was 0.007 to 0.9 per cent.

For au me_ntin% market milk supply, special milks
like toned” milk, double toned milk, recombined milk
and standardised milk have been introduced in Indian
markets.  Since dahi is commonly consumed in most
of the hquses, a portion of special milk is utilised in the
preparation of dahi.  Danl from special milk being
comloaratwely_ a new product, no published data arg
available on’it, unlike the one prepared from normal
cow or Quffalo milk, — Several workers12 have reported
a reduction In total solids and lactose_content. of dahi
when compared with the values of original milk used
for dahi maklnﬁ. Khambatta and DasturLreparted no
changes in the total nitrogen content of dahi.
Ranganathan and Narasimhamurthy2 observed slight

recuCtion in the total nitrogen whén fermentationof

milk was prolonged.  Khambatta and Dasturlreported
Increase in_non-protein nitrogen in dahi prepared from
cow or buffalo milk. This paper reports the changes in
the total solids, lactgse, tofal mtrogen and nop-protein
nitrogen contents of dahi. prepared from such ‘special
milks’ subjected. to Paste_urlsatlon, boiling and on using
Streptococeus diacetilactis culture.

Materials and Methods

Raw materials:  Fresh clarified cow and buffalo milk
low heat spray dried skim milk powder and unsalfed
butter were procured from the Experimental Dairy,
NDRI, Kamal, for the preparation of special milks,
DRC culture gSt_rePtococc_us _dlacetllactlsl) Was obtained
from the Microbjology Division of the Institute.

Preparation of toned and double toned milk: B
adorEtlrg_(Nthe routine technolo%y, toned milk having faf,
3and SNF, 85 per cent and ouble toned milk havmﬂ
fat, 15 and SNF, 9.0 per cent conforming to Healt
Services requirementsdwere prepared by utilising low heat
skim milk powder and water in 5 1 quantities at a time.
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Preparation of recombined milk: At a time, 5 |. of
recombined milk having fat, 4 and SNF 9 per cent were
prepared as follows; =

econstituted skim milk was prepared from. low
heat skim milk powder and water at 37°C. On attaining
a temperature of 60°C, calculated quantity of butter waS
added. This was then homogenised at 105 kg/cmz
pressure with Rannie_Piston type homogemser. ater,
It wag pasteurised at 71.5°C for 15 sec under laboratory
conditions and cooled to room temperature..

Preparation of standardised milk: At a time, 51 of
standardised milk having fat, 4 and SNF 85 per cent
were prepared by mixing cow and buffalo milk samples
I required quantities. |%h temperature heating to
15°C for 15 sec was adopted under laboratory Con-
ditions and ooled to_room tempwrature, _
bPasteurlsatlon: Milk was pasterurised as described
i

Ove,
Boiling:  Milk was brought just to boil and cooled to
room temperature, _
_ PrePara lon of dahi: All the batches of milk were
inoculated with DRC culture (Streptococcus dlacetllactlsg
at 15 Ber cent level at room temperature and Incubate
at 22°C for 18 hr. Dahi obtained was stored at 4°C for
analytical purpose. _ _
Analytical: * Cow milk, buffalo milk, toned milk
double”toned mylk; standardised milk and recombined
milk were tested for fat and SNF contents as per ISl
methods4. Total solids of milk and dahi were determined
by gravimetric method5; total nitrogen and non-profein
nitrogen contents of milk and dahi Were determined by
Kjeldahl method as per 1S16. Lactose of milk ang dahi
Y)v;r?s(ljgtermmed by Lane Eynon’s method as adopted

The data were analysed statistically by analysis of
covariance for various”parameters of dafil takirig milk
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Table 1. the averages of seven samples showing percenta

ge

of total solids, lactose, total nitrogen and non protein

NITROGEN OF DIFFERENT TYPES OF MILK AND DAHI

Ti 1% i : . . ined .
reatment to m IkaTonedDahl I\Am(uble T nedI Mmgcombrrbeghl Sﬂgndardrs I
_ Total Solids
Pasteurised ¥ 2 U8 Uy UB BB BY Uy
Boiled 1317 1289 1162 1% 1397 1401 1397 137
_ Lactose
Pasteurised 468 . 8 40 48 408 476 4
Boiled 491 411 507 442 497 423 489 il
_ Total Nitrogen
Pasteurised 04 052 050 048 053 051 053 052
Boiled 04 052 04 051 052 051 056 053
Non Protein Nitrogen
Pasturised 003 005 0.0§ 0.4 0.02 005 003 005
Boiled 0.03 0.04 003 0.4 003 0.04 003 005

Differences are not significant between types of milk as well as between treatments in all cases.

as auxiliary variate. The number of obsrvations for
type of mifk and treatment subclass was the same and
equaI) to seven (two way factorial design—for ortho-
gona

Results and Discussion

Total solids: From the data in Table 1 it is clear
that there Is no definite trend in the changie of total

solids of dahi, when compared to the total solids of

ditferent types of milk subjected to different treatments
from which it was prepared. Whereas contrary to this,
Ranganathan and Narasimhamurthy2 and Knhambatta
and “Dasturl have reported decrease in total solid
contents of dahi. Khambatta and Dastur] reported an
avera e loss of 4 per cent in the total solids after 24 hr
ger cent after seven days storage af 37°C jn dahi

re ared from raw cow milk Corresg
re uctron were 5.3 and 9.2 per cent in case of buffalo
milk dahi. They also reported average reduction of 6.6
and 4.2 per cent In total solids of dahi prePared from
boiled cow and boiled buffalo-milk respectively after
4 hr storage. Khambatta snd Dasturl used 3 per cent

culture of Aouse hold dahi.

Lactose: . The results in Table 1 show that. there (0.0

were no significant differences in the decling in the
lactose confent of dahi prepared from milk under dif-
ferent heat treatments_for all four ty?es of milk when
com ared to the nitial lactose contents of different
%) of milk. _The percentage reductron amounted to

5, 1434 1531 and 150F for dahi prepared from
toned, double toned, recombined and standardised milk

4

onaing values of

when compared to the respective ¥pes of, asteurrsed
milks. T ecorreinon ing Values of re uctrn for dahi
were 163, 130 9 and "14.02 per cent when prepared
from such boiled lots. The reductron In lactose content
IS attributed to the lactose fermenting organisms,
Khambatta and Dasturlobserved a decreade of53.1 and
314 per cent In lactose content of dahi Prepared from
raw butfalo milk and raw cow milk respectively after 24
hr_incubation. For dahi prepared from hoiled buffalo
milk and borled cow milk they reported 35.8 and 39.4
er cent oss respectively under similar congitions.
ese wor ers used 3 per cent culture of household dahi,
Total nitrogen: _From Table 11t is clear that there
IS no srPnrfrc nt difference In total nrtro?en content of
different’types of dahi made from different types of milk,
Sli %ht decrease in total nrtrolden however, was observed
in dahi of all types except i the. case of dahi prepared
from hoiled recombined milk which showed an increase
of 0.005 units. In the case of pasteurised milk, dahi
prepared from different ty?es of milk, the decrease in
nrto en content ranged rom 0,024 to 0069 units
maxi um ern rn case of standardrsed milk E0069
unrts followed % douby etone 00255) single toned
49 and reco brned milk
ecrease for dahi r%r%nared fr m hoiled lots of
ecra milks, ranged from 0.0017 to 0.0306 units, the
ecrease for standar ised, double toned and sranrl
toned was 0,0306, 0.0307, 0 0207 nits respectrveY
whereas the rncrease rn the case of recombined milk
dahi was 0.005_units. Khambatta and Dasturl observed
no change in total nitrogen content of dahi.
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Ranganathan and Narasimhamurhty2 observed slight
loss Of nitrogen In dahi.

Non-Protein nitrogen;  The results in Table 1 show
that there was no Significant drfference in non- Protern
nitrogen content of Gah prepare from_specia mrlks
subjected to pasteurrsatron and il rnq] Dar prepared
rom Ooasteunse lots of specra mr ss owed an rncrease

for recombrned mr dahi, fol owe ysrnge
toned aahi 0.01318, standardised” milk_dahi 0,0105 and
double toned milk dahi 00081 units, For dahi prepared
from boiled lots of special milks, the increase of non-
protern nrtr 0gen content was 0.01930 for standardised
dahi, 0. 079 or recombined milk dahi, 00078 for
smg e toned milk dahi and 0.00691 units for double toned
dahi. Khambatta and Dasturlalso observed an rncrease
rn non frotem nitrogen content of dahi by 0.024 units
after 24 hr of rncubatron In the case of bioth raw cow
and buffalo milk
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Ghee- resrduesobtarned b cream creamery- butterand (fen-butter methods showed that the moisture
more in butter ghee-residues than in_cream ghee-residues. Butter ghee-residues contained more. phospholipids than cream qhee
residues. ~As the period of heating increased, there were decreases in all the major phospholipids and a slrght increase in

phospholipids.

In an ear ier study we have found that ghee- resrdue
has antioxidant properties depending upon the method

of preparation of gheel In the present communrcatron
the compofsrtron 0f ghee-residue obtained gy different
methods' of preparation of ghee is presente

Materials and Methods

. Ghee was prepared by heating cream_(unripened or
ened} creamer -putter oy desi érndr enousg -utter
omentarily to 120°C, unless otheérwise meritioned,
gﬂgl tsng ghee resrdues obtained were used for further

These were analysed for moisture by dryrng in an
oven, fat by Rose- Gottlreb method, protein Kmrcro
reldahl miethod, Iactose g Lane-Engn met od and
ash by incinerating the residue in_a Muffle furpace:
all essentraIIy by the methods described in A.O.A.C.2

protern and ash contents were
yso-

The phospholipid content of ghee-residue was deter-
mined as described earljer3

For fractionation of individual phospolipids, total
lipids were extracted from ghee-residue by the method of
Folch et al.4.and they weresubsequently fractionated b
thin layer chromatography3.  Individiial phospholipi
fractions were ideftified by Spraying " specific re-
agentsband were estimated quantitatively after charnnq
them/. ~ Butter-serum obtained hy. melting butter 4
?0 -60°C was fracftronated for individual phospholipids
or the purpose of comparision.

Results and Discussion

Yield of ghee-residue: The }/reld of ghee- resrdue
obtained by drfferent methods, 0 re aration of g

namely difect-cream (both rrpene and unrrpened)
creamery-butter and ;fesi-butter methods was' deter-
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| i 0 0 in 0 0 0

Ty of greesde egr%g_rrf[{o Meg%tis/.%). l\?brgtnelj]sfg h%aCtnoaeSé I\/fgg}r]]ig?D.
Unripened cream ghee-resioue* 1411543 5951026 1863615  7.9:2.36 1340.64
Ripened cream ghee-resiue* 136606 570+ 613 1983314 714499 2.210.37
Creamery-hutter ghee-reisdue™ 5538 362+ 58 X127 55HRB 461141
DesZ-outter ghee-residue* 170£362 368+ 438  BSIBA 1044403 3112.26

t Arrae of 6 samples

*»Average of msasg?]oles.

mined. The amount of ghee-residue was found to depend
upan the method of préparation of ghee. This was due
to the variation of the non-fatty serim constitutents o

ghee, The yield of ghee-residue was observed to be
maximum i the case of direct-cream method, and it
ranged from 9.6 to 14.7 per cent with a mean of 12
per'cent. Both creamery-hutter and ¢/«/-butter methods
?ave almost the same yield. of ghee-residue which ranged
rom 2.8t0 5.2 per cent with dn ,a,verage of 3.7 per cént.
Ripening of cream prior to clarification of cream redu-
ced the_%wld of ghee-residue. _ _

Proximate o Posmon_ of qhee-remdue: Ghee-resi-
dues obtained by the 3 different methods were analysed
for their proximate composition and the results” are
shown in Table L It was observed that there were
considerable variations in the composition of  ghee-
residues depending upon the method of preparation of
ghee. Moisture, protein and ash contents, were more In
Creamery-butter and ¢/«/-butter ghee-residues than In
cream ghee-residues, Fat conten was higher in cream
ghee-residues than in butter ghee-residues.
mum value for lactose was_oliserved in the case of resi-
due from ¢/«/-butter, while residue from creamery-
butter showed the minimum value for the same. From
this studg It Is seen that the composition of ghee-residue
I dependent upon the raw materials used for the manu-
facture of ghee. Similar results have also been reported

by othersg9. :

y]%taﬁ phas hohPld congent of ghee-residue:. The total
phospholipid contents of ghee-resigues obtained by the
different methods, of preparation of %hee, namelly direct-
cream (both unripened and ripened), creamery-butter
and ¢ /«/-butter methods, were estimated and the results
are shown in Table 2. It was observed that the phospho-
lipid contents. of ghee-residues were dependent  upon
the method of preparation. It is now clear that in"un-
ripened and ripened cream ghee-residues, the phospho-
lipids amounted to about 157 and_1.10 per cent respe-
ctively of their total fat contents. These differences are
statistically significant (P<0.05). In creamery-butter

The maxi-

f 49
the different raw materials used for the preparation of tha

hee-residue and '/«/-butter_ghee-resmue the ghospho-
Ipids were found to contribute to about_17.39 and
Per cent respectively of their total fat. This showed
that the phospohénd coritent was maximun in creamery-
bHétGeFeS?QSg-rem Ug and minimum in ripened cream
! The differences ohserved in the phospholipid contents
of different types.of ghee-residues may be explained on
the basis of Initial Phospho_hpld content of the raw
materials and the out-turn (yield per cen%) of the ghee-
residyes in the pre%aratlon,of %hee. he low pho-
spholipid contents observed in the case of cream ghee-
residues may be due to the larger out-turn of_%hee-
residue duri ?the preparation of ghee. The ripenifg of
cream prior 1o clarification was found_to decrease ‘the
Phosphollmd content of ghee-residue. This may be due
0 the greater removal of moisture from the residue and
the subsequent transfer of phospholipid_ to Rhee during
the clarification of ripened cream10” The |qher pho-
spholipid contents obtained in the case of butter ghee-
residues may be due to the lesser out-turn of Jhee-
residue. Among the two types of butter ghee-residues

Table 2. effect of method of preparation on phospholipids

. - S
Type of ghee-resiclue PWEQRE@'% %! Ph%ﬁhgp%gsﬁg N
eanS.D.
Unri 9240.2i 157+0.40¢
% | %gugg(m 0.9210.2i
Ripened ¢ 0.620.26¢ 1104047t:
e 6214260 17304681
O e S
Déthutter 1.7840.56 495|185
ohee-resioluec
«Average of 6 samples
/»Averg%e of 108asanr?ples

«Statistically significant (P < 0.05)
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Table 3. composition of phospholipids of different types of ghee-residues

ini ' | P hi lin Phosphat +  Unidentified
Source of phospholipids Ph?:?%llr%tedyl i }%grlr'rod hogsghragrdyl Sphingomyelin h%sgshao |dyI LESE
W%
*”teh”td
ee-residue 287 233 45 91 48 56 40
esfd@brgu %86 13 18 23 51 12 37
g%ree T om 70 1 %0 51 62 3
%resr Le 286 204 40 295 50 63 57
{ Butter-rum 293 269 50 313 59 16 —
* Average of 3 samples

- Averade of 5 samples
LPC.  Lysophosphaticlyl

studied, ifosi-butter ghee-resique had lesser phospholipid
content and 1t can” be atiributed to the lesser nital
phospholrprd content_of rfoi-butter compared to crea-

mery butter3101L This study clearly shows that the
phoSpholipid  content of ghee -residie s dependent
upon the method of preparation cf ghee,

Composition of ghee-residue phospholrprds The dis-
tribution pattern of individual p sp holipids of un-
ripened and ripened creamg e-fesioues, Creamery-
butter and |foy| butter ghee-resiclues in relation to butfer-
serum p ospholipi s .are shown in Table 3 The thin
layer chro atograp ic separatron of the . ghee-residue
showed that it contarned all the phospholipids which are
normal fypresent In butter-serum, In adaition to these,
it was, found that the ghee-residues also gave one un-
|dent|f|ed spot Unﬁ_contammg hog horus at the place

application in e a decomposition
ro uct of phospholipids formed durm the heat treat-
ment in the ma fac ure of ghee. In ghee-resicues the
average values for the percentages of Individual phos-
pholipids,showed that the ercentapes of phosphat]
chlome (PC), phosphatidyl ethanofamine (PE), phos-

Heating perrod at 120°C Fétap]stph]plrgnd hdlrpr
0 42
10 33 2
X 22 18
k) 16 62
Average of 3 samples

dyl observatronle 2. This is because of th

Choline; LPE: Lysophosphatiolyl ethanolamine.

phatidy| sering (PSF} sprhngomyelrn (Sph) and. phos-

phatrdxl mosrtol 2 were slrght Oy less and that of

ys0-phospholipids were more as compared to those of

dutter-serum phosRholrprds No significant differences

were notrced n t e composition of phospholipids of
eﬁent ghee-residues.

Effect otperiod of heating, on the phospholipid content
of ohee resrdue For studying the effect of period of
heating on the phosRholrprd content of hee residue
creamery -hutter was heated at 120°C 20 and

30 min and the residues obtained were used for anaI srs
The effect of period of heatmg on t e p 0 Fo pr
content of ghec-residue is showrt'in Table 4, From th
resuIts obtained, it 1s clear that the phospholipid content
of ghee-residue decreased as the period of heating
incréased. The average decreases of phospholipid con-
tents In ghee-residug” by heating creamery-butter to
120°C for 10, 20 and 30" min are”about 21,48 and 62
per cent respectively as compared to, that heated #ust
0 120°C. ~ This” s In conformity with eaflier
e fact that the
hee-residue obtained during the preparation of ghee
yheatrn butter to 120°C Without holding, contained
%e amounts of moisture, and phospholipids, because

eir surface active properties, remained mostly in the
g ee-residye. |t may also be possible that uririg heat-
ing, protein of phospholrprd protein complexesin the
residue mrght et denatured and removal of moisture
help to dissolve the thosphoh[ords partly in the oil phase

as Suggested by El-Rafey et all3

The average com osrtrons %as werght percenta% % of
the ghee-residue pospho |p|s obtained by hamg
creamery-butter at' 120°C for 0, 10, 20 and 30"min wer
estimated after the separatron of the Ehospholrprds on

TLC. The results are shown In Table 5. It can be seen

;
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Table 5. effec od of he ing the i of reamery-butter ghee-residue phospholipids

Pho%tpfanté nggahatl I Phossghatldyl Sphlngorwelln Phosgshat d LPC+LPE  Unicentified

D

: ofhy k) of @9 (28288 sy elly e

D aihy o ofly  obw 347 (10, |

A olhy k) ofly oAk 3.%-35.1 obhy oty
(

. 20 0% 2&?4 2721899.0 (34395.2) (15.%8.8) (413

Aver of 5 samples:  Values in the parenthesis indicate the r
ysophoseapl)ﬁgtl Cholirg; LBar E: Lysophosphaticlyl ethérar%?euﬁre

that there was decrease in percentage of PC, PE, PS, 2 officialMetbods of Ana lggon Analyti-
Sph and P!, and an mcreaseﬁn lyso- ghos holipid as the el G, Weshingir, DC. % Igdoig%l

eriod of heating at 120°C Incfeased. The maximum o
gecrease was fou%d in the_case of PE, followed by PS : Ramylvsucrlthylg%’ ﬁ 3gd Nerayanan, K. M, indian .

On heating cream or butter to longer
I 4 18[\])7’ .Z%elsigw.andSloaneStanely, G.H,1.8iol. Chen,

pﬁ%‘é’@és'&%aﬁé‘d's? e k. o 1. 0 e

il U W _ _

gooked like flavour. This colour and flavour ct?anges 5 ROUS%E G, Siakotos, A N. and Heischer, S, Lipids, 1%
as a resylt of continued heating may be due to the ndn- l, &

enzymatic browning reaction, caramehzatlon of sugar g, Skiqumre,W D. and Entenman, C,, 1. Lipid Res., 1962, 3

etc.” The dlfferencsobserved |nteant|OX| antpro
1. Kahovcova,J andOdavic R 3. Cchromat,, 1969, 40, 9.

pert|es of ?hee residue obtéame y th et\aarllous meart
preparation of ghee. in the earlier studyL may partly
Pthelr 8 Prahlad Sl%‘l M&rod IéSI DGHK/eIrrgdustryGhee

e ex amed from this mvestl%anon on the basis o
ph?sphgllpt| contentsmel\?sl they are known to have Né;s_'dgs
antioxidant properties .

Prop ’ w%'w?ree o Sone emee'ee;“eoehe;
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A simple ‘one-pof’ procedure has been developed for the preparation of sodium stearayl-2-lactylate, which involves partial

neutralization of lactic acid followed by simultangous

olymerization and esterification with stearrc acid.

The product

conforms to the FDA specification, Bakrn studies showe he utility of the Froduct in facilitating the incorporation (upto 10%)

of soya flour into bread without affecting the physical quality of the bread

One way of enhancing the protein level of diets is
through the fortification of bread with high quality e
oilseed proteins.  However, incorporation ‘of oilseed
Rrotern Hlour to' wheat flour'in appreciable proportron

85 aaverse effects on the physrcal pro ertres of bread,1-3
which can be overcome with'the hel so um stearo?/
2-lactylate (SSL). SSL is believed to form a complex
with glutento stabilize the ?Iuten net-work in dough4
SSL i8 not manufactured in India at present.

One patentd describes the preparation of salts of
stearoyl lactylates by reactrng stearrc acid, alkali carbo-
nates “and factylic ‘acid at “200°C. Another atent6
describes the reparatron of ac¥ pogactrc aCl sby
reacting  polylactic _acid E degree of
polymerization, 2.69) with ‘stearoyl_chloride and its
conversion to various metallic salts. There is no Indian
patent on the preparation of SSL, However, ong patent’
describes the Use of SSL in making high-protein” bread.

Materials and Methods

Three makes of lactic acid, one imported (reagent
rade) and, two indi enousH P. grade), were used in
rs rnvestrgatron helr characteristics are given In

Twogrades of technical stearic acid (IS Types

T Indian  Standards S{Jecrfrcatron 0751 713
were used. So rum car onate (reagent grage) an
commercra sw vr/g droxide f aes were Used.

S methods8 were used for "he determination of
acrd number sa'oonr fication number and meItrng pont.
Free and tofal lactic acrds were determined ac ordrng
to Fetzer and Jones9, G C analysrs was carried ouf 0

unrteurrope with atermal conductrvr
detector and a colum in) of SE-30 (5 per cen
on Chromosorb P (45- Omesh) marntarned at 200°C.

oaf

Ir(rlrectron Port and detector temperatures were maintain-
Carrier gas was hydrogen (60 ml/min).

Initially, SS Was prep ared |)resterrfrcatron of poIK
lactic acid with stearo Though a ?t
coloured product was @ tarned this i rs a cost
procedure. . Hence, an qne-step procedure was eveo
ed.  This involves partial neutralization of lactic acrd
and esterification with stearic acid at elevated tempera-
tures. Nrtrogen or caron dioxide was bubbled through
during the réaction. Several hatches (2 kg/batch) Were
made, the details of which are given in Table 2 and the
results were consistent. A few pilot-plant runs (20 kg/
hatch) were also carried out, Lactic acid (Make 1) was
bleached with 1per cent activated carbon or 30 per cent
hydrogen Reroxrde Dark coloured SSL was Dleached
twice in ethanol using Lper cent carbon, followed by 30
er cent hydrogen peroxide_after removal of ethanol.
e proges know how Is available through the National
Research Development Corporatron ew Delhi,

Baking performance evaluation of SSL was carried
out. Con trons of baking are as foIIows

Method of arnfg ponge and P method.
Spon?e consrstrngo 60 Toer cent ofthe tota uantit of
wheat flour was Used. The remaining r cent of the

Ié%%r was added in the dough stage after rnrtraI fermen-
Fermentation time: 25 Hr.
Qther rnqredrents Sugar, 1.55; salt, 1.75; yeast 10;
and glycerd] monostearate in groundnut oil, 12 percent,
rxrng time for sponge:  Tmin at high speed and 3
min at 10w speed.
errnP timefor dough: L min at high speed and 4.5
min at fow speed.
Proof time: 1 hr.

CFFl!ielserﬁ%Pe Ipart at the “Symposium on Fats and Oils in Reiaiion to Food Products and their Preparations”, Jure 3 &4, 1976,
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Baking temperature: 232°C.
Baking time: 27 min.

Table 1. analysis of lactic acid

Lactic acid (%)

Grade Colour Sp.gr. Free Total
Reagent Colourless 1.206 732 915
IP. (Make 1) Yellow 1.209 68.3 85.4
|P. (Make I1) Pale Yellow 1192 114 88.5

Results and Discussion

SSL conforming to the FDA specification could be
prepared from all the grades of lactic acid used. How-
ever, SSL (No. 5 in Table 2) from one make of
indigenous lactic acid (Make 1in Table 1) was very dark
and required bleaching. Initial bleaching of lactic acid
with activated carbon or hydrogen peroxide did not
improve the colour of the product greatly; the dark
coloured SSL after bleaching became yellow (No. 6 in
Table 2). Bleaching enhanced the acid number of the
product beyond the limit specified by the FDA. SSL
(No. 3 & 4 in Table 2) made from reagent grade lactic
acid was white while that made from another make of
indigenous lactic acid (Make 2 in Table 1) was of light
tan colour (SSL No. 7 in Table 2). Light tan colour
will not affect the quality of bread since only 0.5 per cent
of SSL is generally used. The SSL samples made from
ISI Type | stearic acid generally had lower melting
points than those made from ISI Type Il stearic acid
because of higher content of palmitic acid in the former.

However, this did not adversely affect the baking per-
formance. Sodium carbonate was preferred to sodium
hydroxide from the point of view of cost and also baking
performance of the product: The gas used for bubbling
had an effect on the colour of the product, carbon
dioxide imparted a lighter colour compared to nitrogen.

Analytical characteiistics of SSL prepared from
different lactic acids are given in Table 2. SSL (No. 7
in Table 2) was also analysed by gas-liquid chromato-
graphy after esterification of free acids with dia-
zomethane and also after acidification with dil.
hydrochloric acid and subsequent esterification.
When analysed before acidification three peaks were
observed corresponding to methyl palmitate, methyl
stearate and an unidentified component, presumably a
polymer of lactic acid. After acidification and esterifi-
cation the chromatogram showed four peaks corres-
ponding to methyl palmitate, methyl stearate and pre-
sumably palmitoyl lactylate and stearoyl lactylate. The
chromatogram was superimposable with that obtained
from an imported sample of SSL (‘Emplex’ of Patco
Products, Kansas City, USA). The weight percentage
composition of the components eluted was calculated
from the area percentages of the peaks (Table 3).

When analysed after adding a known amount of
methyl palmitate it was found that only about 60 per
cent of the SSL or ‘Emplex’ could be accounted for on
the basis of eluted components, indicating that there are
some lesser volatile polymeric compounds which were
retained on the column. Free stearic acid was estimated
to be 13.4 per cent from the gas chromatogram. Using
this value and the acid number of the product, free

Table 2. analysis of sodium stearoyl-2-lactylate prepared under different conditions
SSL Process description Colour Acid no. Saponifi-  Ester no.  M.pt. (°C)
No. cation no.
1 Reagent grade lactic acid, sodium
carbonate, stearic acid (ISI-Type I,
N2 bubbling
1 a) Unbleached Dark brown 785 2216 149.1 46
2. b) Bleached Light brown 97.0 228.6 1316 42
3, As in | but CO2 bubbling, unbleached White 61.4 229.0 167.6 40
4, As in | but caustic soda, unbleached White 714 229.0 157.0 40
[l Indigenous lactic acid (Make I),
stearic acid (CISI-Type 1), caustic
soda flakes, CO2 bubbling
5. a) Unbleached Very dark 55.0 198.0 1430 —
6. b) Bleached Yellow 99.5 198.0 98.5 425
1. As in 11 indigenous lactic acid
(Make 2), stegaric acid (ISI-Type 1), unbleached ~ Tan 70.6 2204 1498 46
FDA specifications - 60-80 210-270 150-190  46-52
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Table 3. weight percentage COMPOSIHON OF THE ELUTED
COMPONENTS FROM SSL AND “emplex’

Relative Composition, (wt. %)

retention
time  SSL* ‘EMPLEX’
Methyl palmitate 1.0 11 24
Methyl stearate 12 329 30.2

Methyl palmitoyl-2-lactylate (?) 4.3 51 75
Methyl steraroyl-2-lactylate (?) 7.7 608 59.8

+ No. 7 in Table 2.

Table 4. comparison of indigenous and imported sodium
stearoyl-2-lactylate (ssl) for 8% soya flour

INCORPORATION IN BREAD
Vol./wt. ratio of loaf

Indigenous**  Imported

(wt. %) (‘Emplex’)
0.0 5.73 5.78
0.3 5.95 5.95
0.5 6.03 6.01
0.75 6.01 6.00
1.0 6.20 6.20

{ Gluten (medium strong) content, 11.7%
+ S No. 7in Table 2

Table D, comparison of indigenous and imported sodium

stearoyl-2-lactylates (ssl-0.5%) at different levels of
SOYA INCORPORATION IN BREAD

Vol.jwt. ratio of loaf

Soya flour in wheat flour*

Indigenous**  Imported

(wt. %) (‘Emplex’)
8 6.03 6.17
10 6.19 6.10
12 410 433

{ Gluten (medium strong) content 12.5%
4 S No. 7 in Table 2

lactyllactic acid (dimer) was computed to be 13 per
cent.

Baking performance of SSL was compared with
‘Emplex’. Table 4 gives the volume/wt ratio of the loaves
at various levels of SSL and ‘Emplex’ and at 8 per cent
level of soya flour.  SSL compared very well with
‘Emplex” at all the levels studied.

The staling in the control samples started on the 3rd
day, whereas the samples with SSL and ‘Emplex’
remained soft till the fourth day when they became
fungus infested.

The performance of SSL is compared in Table 5 with
that of ‘Emplex’ (0.5 per cent by weight) at 8 and 10
per cent levels of soya flour incorporation. Again, SSL
was found to perform well in comparison with ‘Emplex’.
Above 10 per cent level of incorporation, the loaf volume
was unsatisfactory.

Thus, SSL comparable to imported material in specifi-
cation and baking performance can be prepared from
light coloured indigenous lactic acid (I.P.), stearic acid
(1Si-Type 11) and sodium carbonate (reagent grade).

Acknowledgement

Smt. Kamini Devi of Modern Bakeries (India)
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RESEARCH NOTES

STORAGE BEHAVIOUR OF PRE-COOKED
DEHYDRATED RICE

Pre-cooked dehydrated rice samples prepared in the labora-
tory and packed in different packagmﬁ material were
assessed for shelf-stability. Theresults ofthe storage studies
indicated that the samples packed in aluminium laminate
pouches could be stored at room temperature upto 18 months
as against the samples packed in polycell or polyethylene
bag_sbupto 6 months without appreciable changes in quality
attributes.

Quick cooking or precooked dehydrated rice, having
short reconstitution time and storage life are likely to
be of value for specifilized purposes or under conditions
of emergencyl'5. In situations where a saving in time
is desired (convenience of preparation) or for those
situated at very high altitudes (army personnel), such
precooked rice is of great value. The paper describes
the results of storage behaviour of the precooked dehy-
drated rice (Basmati) employing various types of pack-
aging materials for the stability of the processed product.
Milled and cleaned ‘Basmati’ variety of rice (50 kg)
confirming to ASC specifications4 and containing 10-12
per cent moisture was used in the present studies.

‘Basmati’ rice (100 g. each out of a mixed representa-
tive sample made up of 10 pcrtions and selected at
random from 10 kg lots) was roasted at 90;2°C for
3minin a shallow aluminium pan (32 cm. diameter x70
cm. height with cover) to produce fissures (cracks) in
the grains making it easier for gelatinization of rice to
render it quick cooking. After roasting it was soaked in
equal amount of water for 15 min. This process provides
sufficient moisture for the gélatinisation process and
also the grains are provided with a layer of gelatinised
starch which retains the integrity of grains during sub-
sequent pressure cookingl.  Soaked rice was then
cooked in a laboratory scale pressure cooker for 7 min
at a pressure of 0.35 kg/sq.cm. Rice after pressure
cooking (moisture content 80 per cent) was dehydrated
to a final moisture content of 6 per cent in 3 hr using a
indigenously fabricated recirculation system air dryer
maintaining the temperature of 60£2°C. Rapid drying
was thus carried out to ensure enlarged grain condition
and porous structure in the final product to make it
quick cooking.

On the basis of these results, a flow diagram for the
process has been evolved (Fig. 1). The method of
producing precooked dehydrated rice as modified in
this laboratory (Fig. 1) was further tried with two com-
mercial varieties of rice (25 kg batches) viz. ‘Dehradun
Basmati’ and ‘Kaisipichodi’. The products obtained

31

were of high organoleptic quality and were found to
cook in 61 to 7 min in boiling water as compared to 30
min required for cooking ordinary rice without any
treatment, indicating the applicability of the process to
different commercial varieties of rice.

The precooked dehydrated rice thus prepared was
packed suitably and stored at room temperature (26
2°C) and at 45 per cent RH. For storage of the final
product (/) polycell and polyethylene bags (700 gauge);
(I) aluminium laminate pouches (paper/polyethylene/
aluminium/polyethylene) (400 gauge); and (in) moisture
sealable transparent (MST) cellophane (300 gauge)
followed by an outer wrap of kraft paper (60 B.C.)/
aluminium foil (0.02 mm) /polyethylene (150 gauge)
laminated pouches were used for packaging, Quality
of stored product was assessed at regular intervals by a
taste panel consisting of 12 members of the staff. Nine
point hedonic scale was used for appearance, flavour,
texture and overall acceptance.

Results of sensory evaluation and storage stability of
precooked dehydrated rice are included in Table 1.
The freshly prepared sample, samples stored for 6, 12, 15
and 18 months in polycell bags and aluminium pouches
after cooking scored 7 and more on 9 point hedonic
scale. This indicated the overall quality of the product
in very good to good range of acceptance. There was no
substantial loss of flavour or colour on pre-processing

RICE

|

ROASTING

|

SOAKING IN WATER

!

COOKING

|

DRYING

|
y

PACKAGING |

Fig. 1. Flow diagram of the process for quick cooking rice
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Table 1.

_ _ Cooking  Moisture
Packaging material time content
(mn.) 0
Polgethylene pouches 7.0 60
(700 gauge) 15 70
Polgcell pouches 7.0 60
(700 gauge! 78 11
Aluminium pouches 7.0 60
(paper/polyethylene/ 70 60
aluminium/polyetbylene) 7.0 60
75 68
Moisture sealable transparent (MST) 170 60
cellophane (300 gauge) 7.0 60
followed by an outer 7.0 60
wraper of kraft paper 7.0 60
60 B.C.)/aluminium foil 74 6.7
002 mm)/polyethylene
150 gauge) laminate
pouches

acceptability and storage stability of precooked dehydrated rice

Organoleptic score of stored product {based on hedonic scale)

Freshly:  6month ~ 12month ~ 15 month 18 month
prepared
g* _ _ _ _
— T* — - —
8 - - - -
— 7 — _ —
8 - - - -
_ 8 _ — —_
- - 8 — —
— _ — 7 —
8 - - - -
— 8 — — —
- _ 8 - —
- - _ 8 —
— — — — 7

*Qrganoleptic scores of 8and 7 indicate the quality of the product as very good and good respectively.

the rice to render it quick cooking. Nutritional losses,
however, may be expected2. The precooked dehydrated
rice samples packed in polyethylene or polycell bags or
in aluminium pouches were found to be acceptable when
evaluated after 6 months and 15 months of storage,
respectively, under ambient temperature conditions
(Table 1). After 6 months, moisture content of the rice
packed in polyethylene or polycell bags increased slightly
and cooking time was also slightly affected. There was,
however, no increase in moisture content of the product
stored in aluminium pouches for 1year when cooking
time remained same. No substantial loss of flavour or
colour in processed rice sample during storage at room
temperature was noticed. Therefore, less costly packag-
ing materials like polyethylene or polycell bags are
adequate for storage upto six months. For storage
beyond six months, aluminium pouches and MST
cellophane laminate pouches which give storage stability
upto 18 months are suitable. For reducing the percentage
of broken grain and preventing the packages from
scratches or pinholes during transportation of precooked
dehydrated rice, it is advisable to pack these small bags
in paper cartons or corrugated boxes prior to transport.
The secondary package will give additional protection
to the final quality of the product.
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PROCESSING AND FERMENTATION OF
COCONUT TODDY

Coconut toddy fermented for 12 hr after collection con-
tains maximum number of bacteria and yeasts compared
to the fresh and 24 hr fermented samples. Processing of
todd¥ was done by mixing with carbon granules, followed by
clarification by centrifugation, pasteurisation and bottling.
Processed toddy did not contain any viable cells of bacteria
or yeasts. Processed samples were clear and retained the
natural colour and appearance. Significant difference was
observed in the total sugar content between fresh and fer-
mented toddy. Preservation did not substantially alter the
ﬁl_c%hol content. Protein content of processed toddy was
igher.

Coconut toddy is a popular alcoholic beverage for
the lower socio-economic classes in India. The method of
obtaining toddy consists a series of operations in the
spathe of the coconut palm, that result in oozing of
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Table 1. INFLUENCE OF THE PROGRESS OF FERVENTATION AND PROCESSING IN COCONUT TODDY*

Optical  Conducti- Titratable aci-  Free Total Alcohol Protein
Treatment to toddy density . wtg d|}t2/ (mlofo1l  sugars sugars (% wiv) (mg/100ml)
(Jumho) N KOH/100 ml) (% wh) (70 Wh)
Fresh 173 0.65 1533 213 9.19 287 189.6
Fresh (processed) 0.56 0.76 12.26 313 9.57 2.52 1014
12 hr fermented 167 0.71 18.85 251 351 421 160.8
12hr fermented (processed) 0.64 0.85 15.01 2.16 3.86 361 83.6
24 hr fermented 141 0.77 2431 157 2.3 142 154.3
24 hr fermented (processed) 068 0.89 22.74 181 244 6.31 814
Period of collection

Fresh 114 0.70 1379 2.93 9.38 2.69 1455

12hr fermented 1.16 0.78 16.90 2.64 3.68 391 122
24 hr fermented 1.04 0.83 2353 168 2.34 6.86 1179
Significance H.S. H.S. H.S. H.S. H.S. H.S. H.S.
C.D. 0.04 o il 0.13 0.56 0.30 14.0

Effect of treatment

Pre-treated 1.60 0.71 19.48 2.2 497 4.83 168.2

Post-treated 0.63 0.83 16.67 257 5.28 414 88
Significance H.S. H.S. H.S. H.S. N.S. N.S. N.S.
CD. 0.04 0012 0.90 012 — — —

H.S. =Highly significant;

sweet toddy from the cut surface. Commercial toddy
available in the market has an undesirable odour.
Under natural conditions, toddy |
native microflora consisting of yeasts and bacteria.
Some of them Rroduce ethyl alcohol while others produce
aldehydes, hq er alcohols and acetic acidl A process
has been deve oP_ed for removing the undesirable odours
and for controlling the fermentation. _ Details of the
process with the fesults of the investigations on the
Influence of processing and fermentation of coconut
toddy are presented in’this report.

In” the "pretreatment of the Frocess, toddy wes
mixed with activated carbon granules at 5 per cent level
In a tank and kept ct;ently mixed for a period of 30 min.
The carbon mixed toddy was clarified in a_solid bowl
basket centnfuge at 100 % and pasteurised in a double
ﬁ|pe heat exch nger at a temperature of 80-82°C. The

0t toddy was hottled erther directly or collected in a
balance tank and hottled subsequéntly. The Sealed
bottles were again processed in an autoclave for 30 min
with steam at’ atmospheric. pressure. ~ Coconut todd
collected in the early morning was considered as fres
todd¥ which was allowed to ferment at room tempera-
ture for 12and 24 hr. Total bacterial and yeast counts in
the processed and unprocessed samples were determined
by plating on nutrient aqar and glucose yeast extract
agar media respectively. The pH Was determined using
apH meter (Systronics). The absorbance was determin-

IS fermented Dy

*Mean values of 14 samples

ed at 430 m/t using a Beckman DU 2—Spectrophoto-
meter. The conductivity was measured with a Mullard
Congluctivity Bridge. Titratable amdﬂyr\ was determined
by fitration"against 0.1 N_potassium Tydroxide. Free
and total sugars were estimated by Hane’s method?
The alcohol “content was determined by the method
described in AOAC3. For estimating thé ash_content,
ah%yots were evaporated to dryness before |8n|t|ng In.a
mutfle furnace to constant Welqhts at 450°C.  Protein
was determined by Micro kjeldnal method4. The removal
of adour of the toddy was gudged_ on the basis of senspry
evaluation. The gr lg) of indiviuals from the station
who evaluated thé toady were selected on the basis of
aptitude._ The scores for the extent of odour were 1-3
4-6 antd 7|-9 for slight, strong and very strong odours,
respectively.

_The n_un%/ber of bacteria and yeasts was comparatively
highest I samples of todaly fermented for 12 fr. In ten
samples_the numoer of bacteria in millions/m ran%e)d
from 28 to 134 (mean 96) In fresh todd¥, 8 to 21
Emean 179) after 12 hr fermentation and 30to 173 (mean

15) after 24 hr fermentation. . The number of easts
ranged from 29 to 64§mean 482 in fresh toddy, 990 273
mean 199) after 12 hr feymentation and 26 fo 80 (mean

) after 24 hr fermentation, The processed samples of
toddy did_not contain any viable cells of either yeast or
bactéria. There was  reduction in pH with the ro%ress
of fermentation, but there was no difference between the
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grozcessed and unprocessed samples (pH range, 3.74-

The drﬁerence |n the cIang as Cletermined by absor-
bance between the processed and un rocessed toddy
was high which can_ be attributed to he removal of
mrcroorganrsms during processing. A relafively low
optical Censity was recorded with *he 24 hr fermented
toddy compared to the fresh and 12 hr fermented
sam{ﬁes (Table 1) which may be the result of a shift
in the absorption maximum) due to. formation of
certain by products. The increase in conductivity
observed as a result of fermentation or processing of
toddy (Table 1ﬁ may be either due to the release of ioniza-
bIe atter otherwise bound by organic substances or
due to the mineralization of Orgaic substances as a
result of fermentation.
The significant increase in_the titratable acidity during
the course of fermentation (Table 1) is suggestive of the
resence of acids forme oossr ly as™ byprogucts.
rocessing, of toddy on the other hand resufted in the
decrease Of titratable acidity attributable to the removal
of part of these acrds dun (? processing. Free and total

('D
o

sugars radual decreased as the fermentation pro-
gréssed {Table 1) with a concomitant increase in alcohol
content. The conversron of sugar to alcohol beyond the
theontrcal I|m|t may be attributed to the presence of
pro sacc arides in to rywhrch gt converte to alcohol.
| er content off e sugar noticed in the processed
gare to the un rocessed samples (Table 12
maly he result of hydrolysis of certain constituent
ng the processing of todaly.
he fall in protein”content was noticed as a result of h
fermentation_ang processing . (Table 1), While this
decrease dunnlg fermentatron IS the result of mrcrobral
activity the inftience of the orocess may also chemically
aler the protein content he score. Of sensory evalu-
ation of unprocesse toddy was significantly higher than
the processed toddy at each |ntervaIs mean Score range
20-1.30 for rocessed toddy and 5.75-6.10 for the pre-

rocessed to 'y Within “the gro essed samples or
|th|n the, un 0Cess %sam les panelists were unable to
out signi |cant Ifferen es

The authors thank Dr. V.. Hari, erstwhile Joint
Director of this station for initiating this project, Dr.
Ahamed Bavappa for constant encouragement, Dr, B. L
Amia for kind"co-operation and Messrs.  E. Vijayan
and Mathew George for technical assistance.
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PROXIMATE_ COMPOSITIO
VALUE OF PHASEOLUS U
ROSS HASEO

BETWEEN P
AND PHASEOLUSAUREUS

A comparative study of biochemical composition of Phaseo-
lus mungoreous, a Cross between Phaseclus mungo (M *})
and Phaseolus aureus (Ti) was carried out. These pulses
were analgsed for proximate composition and essential
amino acid content.  The amphidiploid contained a maxi-
mum of 27. 93%J)rotern as compared to its parents. Nutri-
tive value based on amino acid contents indicated that
pulse grains are a good source of lysine, but are deficient in
tryptophan followed by sulphur amino acids.

Legumes are of importance as a chief source of protein
food.” They are characterised by a relatively hrgh ontent
Iof prloter In an e\llen greater content of carbohyQrates and
ow evel of qill

|n hand Srnghz reported the rotern content of the
gns the crosses between 2 -4 and P

6/xJalgaon. /81 ~ The results of Rao and
Subramanran3 indicate that pulses are good source of
lysine, valine and aromatic amrno acrds but are deficient
with respect to tryptophan and sulphur amino” acics.
Pulse breeders of this University have developed a
cross, Phaseolus mungoreous betvveen Phaseolus mun%o
(var. Mj-x) and Phaseolus aureus B/ar Ti). Int
present mvestrPatron this. cross has been examined for
Its_biochemical’ composition and nutritional quali

SamRIes of the parents viz. Phaseolus mungo (M u)
and Phaseolus aureus (Tx) and. the cross “Phaseollis

nT%;oreous amphrdrplora or this studg were obtained
front the Department of Genetics, Haryana Agricultural
University, Hissar.

The samples were analysed for moisture, ash, crude
protein, true protein, cru efrbre ether extract and cal-
cium accor mg to AOAC methods4, ang phosphorus
was determine the modr ied method of Bartletts

ryptophan was d termrne by the colorimetric method6
and methronrne according €0 the method. of Horn
et al.7_Other amino acids viz. leucine, isoleucine, valine,
threoning and tyrosine were  determined by paper



COMPOSITION AND NUTRITIVE VALUE OF PHASEOLUS MUNGOREOUS 35

Table 1. proximate chemical constituents of pulses on moisture-free basis
. : , . Nirogen _ _
Variety Moisture  Ash  Ether extract Crude fibre Crude protein free extract* True protein  Calcium  Phosphorus
% % T« % % T % % %
P.mungo (Mj_i) 548 3.60 1.5 4,04 233 67.8 206 o o2
P. aureus (T}) 493 374 112 483 2.3 68.3 170 010 0.24
P. mungoreous 492 419 2.37 589 21.9 59.6 224 013 0.30

*0 NFE= 100-(CP% + CF% + Ashd% + EE%)

chromatography_according to the method of Rao and
Subramanian3.” Two dimensional dlescending chromato-
%raphy was employed for all these determinafions and the
oncentration of “amino acid was determined colori-
rrt1etr|f%IIy at 540 nm according to the method of Giri
et al

Proximate composition of Phaseolus mungoreous
(amphidiiploid), Phaseolus aureus Or) and . Phaselous
mungo (M Is given in Table L The Brotem content
in dmphidiploid {cross) is highest (279 per cent) as
compared to its parents Phasedlus aureus (Ti) (22 ]per
cent) and Phaseolus mungo (Mi J). (233 R,er cent). The
protein content of the hyforid_variety. is. higher as com-
pared to that of the ﬁarents. The variation’in moisture
crude fibre, NFE, ash and ether extractives is very small
(Table 1). “There is Ittle difference jn the calcium content
of these varieties, however, phosphorus content is more
in the case of cross as compared to that of Its parents.
The differences in g,rommate composition may be aftri-
buted to, genome differences. High protein and phos-
Phorus in" amphidiploid suggests hybrid vigour for
hese characters, g O

The amino acid composition (methionine, tryptophan
threonine, lysine, tyrosine, valing, leucine and isoleuicine)
of the three varieties of pulses are given in Table 2

Table 2. amino acid composition of pulses and their cross
(0/16 g.N. basis)
Amino acids ~ P. mungo P.aureus P. mungoreous Hen’s egg8
(Mm% (TO
Lysine 9.24 863 1.24 6.4
Tyrosine 315 301 3.64 42
valine 533 5.16 4.97 13
Isoleucine 5.46 6.63 4.90 66
Leucine 11.68 11.00 9.92 88
Threonine 2.52 22 2.21 51
Tryptophan 0n 0.69 0.59 16
Methionine 151 142 1.30 31

Tyrosine content is high in the cross as compared to
that' of the parents; whéreas parents {Phaseolus mun%o
and Phaseolus aureus) had a slight SUPG[IOH[Y over the
cross {Phaseolys mungoreous) “In- relation 1o valing,
isoleucine, leucine and”lysine.” The variation in trypto-

han, methionine, and threonine were not. specific. to
hese two groups of pure strains and hybrid. Nutritive
value of PRaseolus mungo is highest, while it is lowest in
case 0f Phaseolus mungoreous and intermediate in Phase-
lus aureus, From the"data on aming acid contents, it is
concluded that there is a partial dominance of low amino
acid content over high aming acid content. This is in
agreement with the findings of Leleji et al.9 who brought
ot the dominance of low ver high'available methionine
in the Fi_and F. seeds. It canhe concluded thaf the
major deficiency in these pulse varieties is that of try-
ptophan followed by methionine and threonine,

Department of Chemistry & Biochemistry
Haryana Agncultural niversity
Hissar-125 004,
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BOOK REVIEWS

Published by the Protejn Foods and Nutrition
opment Asociation of Incia, 63 pages.

Shri Mohan Dharia, Union Minister of Commerce,
Civil Supplies and = Co-operation, Inaugurated the
Workshap which was held in New Delhi on 9th and 10th
July 1977, A number of topics such as_‘Target Groups
and Food Types’, ‘Components of Distribution’ and
other ‘Flements of the _Peratlon have been discussed
in detail. Further, an invited panel of experts consisting
of Mr. R. Balasubramaniam, Mr. S, Ramaswamgt \Y
N. P. Singh, Dr. D. V. S K. Rao and Dr. S. V. Pingale
have given interesting contributions on the topic baed
on their experience.

What are_the target groups and how can they. be
reached? Should there “he Selection of beneficiaries?
Are our. target groups disenabled to use our public
distribution System? “Should nutritional intervention be
consicered as feedling Programmes for relief operations,
subsidized operations for Selected vulnerable groups for
a_continuing period or substantial investments by

Government™on food for the needy?

IS cost the major determinant in the efficacy of the
programme? WHhat consistutes ‘fair price"?
pe
n

IS public distribution basically required for this

of operation? Are people better served by existing
public and private distribution systems or do Wwe requirg
new strategies of distribution?_ [s the problem solved by
making available higher quantities of food commodities
people"are used to Or should presentation to, the consu-
mer be In the form of mixed commodities in terms o
nutritional principles or should it be as processed foods ?
| the latter, wha t;r/Tﬁ),e of processing is most convenient

effective and economic? What proportions of the total
cost of the food gelivery can ?I_Iottedf%r manufac-
ture, packaging, distribution and selling of the product?
Do processed Toods play any sqmﬂ nt role ‘at all in
alleviating malnutrition or promo mg better nutrition to
the under-privileged high-risk targe groups subsisting
below the poverty line 7" Indeed should"cost be consicler
ed paramount in considerations of food which should
e the Government’s obligation and social concern

since adequate food relative to the purchasm% ower of
large segments of our Populaﬂon I probably not achiev-
able in"the foreseeable future. In such a case what
priority should we %,lve to nutritional problems, and
shouldwe forge a national policy on foods on the basis

36

f To the extent the title of

of Government as the real consumer, subsidising foods

- with a view to meet the needs of the poor ?

These and other questions have been asked and

- answered by specialists in the respective areas, PFNDAI

under the direction of Dr. K. T, Achaya had Esrewousl

arran%ed a number of Workshops t0 discuss_matters
related to foods in their nutritional context. The New
Delhi Workshop has examined key aspects of nutritional
Issues involved and generated information to getermine
steps to be taken for putting nutritional data into food

practice.

The only criticism the reviewer has is, that there has
not been enough, stress on_ modalities of con_stltutmg
food products Suited to various re_?mns In India base
on their dietary practices and nutritional needs. Never-

recommend this mqnogir%Ph
nutrition and foods in Tndlia

Dr. K. K. G. Menon

Hindustan Lever Ltd. Bombay

theless, | would strongk
to everybody involved 1

ENERGY-SAVING TECHNIQUES FOR THE FOQOD
INDUSTRY 1977" Ed: M. E Casper—Pages: 65/,
LNJog/eAs\ Data Corporation Park Ridge, New Jersey,

This book is based on twg r_ePort_s written for assmtmg

the Federal Energy Administration in USA to s

targets, for energY saving by different food industries.

While it lists the"techniqies available for energy saving,

in 4 pages—it is by nq means a manual or guide boo

for those who are Iookm% for methods of enérgy saving.
he book is misleading.

On the other hand, the book is full of data.on various
(47 Nos) food industries relating to :he existing pattern
of energy consumption and targlets considered"feasible.
For us in India, this data can only be of use for compa-
rison with our own ener%y consu_mgtmn patterns and
the book is, therefore, of Only limited use.

The most interesting part of the book appeared to me,
to be the methocolody followed and the structure of
the report on each Indlustry.

First of all they have derived the weighted average
pattern for each mdustlz to tabulate the source of
ener%y {electrlm , s, codl, etc.) as per cent of the total
for the total production. To give the per cent, all energy
consumption has been expressed as heat. units, Viz:

BTUs. "Then the intermediate use distribution and end
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use distribution are tabulated. Thus the fuel used for
generating steam and the steam being used to generate
Blectricity” are_shown schematically ‘In a quahtitagive
waK along with improvements possible by specified
techniques,  This tabulated/schematic representation is
most helpful

Another good feature of the methodology is the
recise & IQ%maI definition of every term used in_ the
final conclusions. _For example, fo define what techmciue
Is consicered feasible technologically and economically,
very rational criteria have beeh derived.

While the actual figures and targets in this book may
be of limited relevarice to our food technologists, the
methodology and the approach to the prablem of
collection “0f energy data is equally relevant in all
countries.  This baok will, theretore,” be of interest to
some of qur industrial engjneers working in fopd and
allied industries, who will appreciate “the rigorous
approach developed for the G,ourpose of the reports on
which this data book is based.

Dr. S. S Kalbag

Hindustan Lever Ltd. Bombay

FORTIFIED AND SOFT, DRINKStF)g[ M. H. Guicho,
Noyes Data Corporation, Park Ridge, New Jersey,
USA, 1977—pp. 420.

This is the Review in Food Technology No. 43 put
out by the Publishers and is covered under two parts,
tlhge7 . Patent literature about 186 in all from 196 to

In Part | the patents on Nutritive and Fortified drinks
from soyabean, whey da;rx drink, chocolate, cocoa
beverages, fortified soft drinks using proteins and vita-
mins are covered. In Part 11 the coverage is on carbo-
nated and non-carbonated soft crinks like dry beverage
mixes, low calorie drinks, ¢itrus drinks, slush beveraggs,
aciulants, flavours and’ liquid carbonated beverages

Soy drinks:  Destroying trypsin by microorganisms,
beany taste removal by [actic Termentation and protease

action, use of carragénin as stabiliser, soy-sesame and
coconut meal powder are some aspects détailed.

Whey:  Removal of albumin to improve flavour
and use of whey to mask flavour of soybean and eggs
are covered. o - o

_Dau(rjy Drink: -~ Viscosity control in ref_n?erate_d liquid
milk, debittered naval orange juice are interesting.

Chogolate and cocoa:  Use of cellulase to improve
solublhtP/ and surfacactants cr enzyme to improve
dispersal are significant developments.

Fortifiers;  Deamidised glutens, enzyme treated soy-
bean, cysteine and amino acids to stablise vitamin
and iron are narrated under fortification of drinks.

Carbonated and non-carhonated soft drinks: Patents
on various toeres of carbonators like use of supersonic
vibration, continuous carbonation under low pressure
carbonation_ near freezing point using solid CO. and
conrctﬁntrated carbonated "aqueous heverage are note-
worthy.

Preparation of dry beverage mix usm% calcium car-
bonate with acid and other™ additives, Oextrin coated
acid and carhonates, carbondioxide containing mole-
cular seves, rigid crystalline zeolite body are examples
in dry beveragé mixes.

Sugar crystals impregnated with colour and desiccating
agents, .im rovmg stability by non-alkalj  orthopho-
sphate in mixes containing phosphoric acid are areas
covered in a number of patents.

Citrus drinks: Use of flavylium salts as colorants
and caramel as an emulsifier for water insoluble flavour
2-ethylidine cis-3 hexanol as flavour augumentor and
cellufose ester adsorbants for debittering juices are
Interesting patents.

Slush- beverages: RecentI%/ slush bevera?es are be-
coming popular” and the problems to controf the crystal
structre to give creamy smooth textures has been
solved using pectin in combination with other gums.

Various apparatus for preparation of frozen car-
bonated beverages are described with diagrams.

Several formula for non-carbonated slushes are also
narrated.

Acidulants: -~ Fumaric and Adipic acid with improved
solubility and stability have been achieved using sur-
factants“and flow conditioning agents. ~ AgglomeFation
after impregnation with aqueus”propyleng %chol, and
Eelletlzm with S rug of malic acid” are patents men-
loned. Amino tr?_m thylene phosphonic acid has been
reported to have high solubility in water and to achieve
lower pH_in the range 2.5 to 30 at low concentration—
0.009 to 0.05 per cent only.

Flavors: Number of formulations _usin? synthetic
compounds to gjve enhanced or typical Tlavors are
g{ve for flavors like coumarin, citrus, straberry, grape
etc

Several synthetic flavor enhancers for grapes and
strawberry flavors are reported.

In the other part, the asBects covered are: pulpin algent
(collagen) for rll_JICG like beverage, calcium insolubilised
algin with calcium insensitive “modifier, water soluple
gum from Irish Moss, maple beverage and packaging
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fruit drinks in polystyrene to retard oxidative browning,
use of different types of containers, apparatus for auto-
claving hottled soft drinks have been' covered.

. The compilation is very useful for all those er&ga ed
in the preparation of carbonated and other soft drinks,
The patents are gescribed, in an easy manner. It would
have been useful If mention had been made on which
trade and which

of the patents are now exploite
regulations.

d bg
chemicals are now permitted by Food

C. P. Natarajan
CFTRI, Mysore

FOOD HYGIENE IN CATERING ESTABLISH-
MENTS: LEGISLATION AND MODEL REGU-
LATIONS: WHO, 1211 Geneva 27 Switzerland, 1977,
$ 2.40/ Sw. Fr. 6/-, pp. 16

. This brochure on existing practice of Food ng%;iene
in catennc%_ Establishments “and coven_nP a reasonably
representalive cross section of food legisfations of mem-

ber states of WH.O. and FAQ. is a long overdue
handbook. The treatment is comprenensive. From.a
survey of current legislation related to food hygiene in
catering establishments, the authors have, proceeded to
model “requlations which can he effectively used in
Introglucing food legislations, in _tr,alnmﬁ food handlers
and In pr mu_Igﬁltmg house policies on sanitation by
caten,ng establishments.  The gﬁesentatmn of this ver
mgmﬂc nt material in concise and usable form is credi
WO

The need for high standards of food hygiene and for
adequate control measures to ensure its infplementation
In public catering houses cannot be overstressed. Here
IS @ book that 1 confidently recommend to all teachers,
training fod handlers, students under training in fopds
and sanitation to al personnel involved in Food Services
and those responsible for introducing and implementing
legislation measures to ensure that food served to thé
public is safe, clean and wholesome.

Miss. Thangam E. Philip

Institute of Hotel Management, Catering Technology and

Applied Nutrition, Bombay

AsT REAGENTS

Now get the utmost satisfaction for accuracy in Arsenic (As)
determination in Pharmaceutical and food industries by
using ever reliable AsT REAGENTS manufactured by
Sarabhai M Chemicals

Ammonium oxalate AsT
Citric acid AsT
Hydrochloric acid AsT
Nitric acid AsT

Potassium iodide AsT

Sodium carbonate anhydrous AsT
Sulphuric acid AsT

Zinc (metal) granulated AsT

for your requirements please contact

SARAB

| M CHEMICALS

Gorwa Road, BARODA -390 007
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Southern Regional Branch, Madras

Lecture delivered by Dr. T. S, Santhanakrishnan on
17th March 1978, on Colour Additives in Food.

“Colours have been the sign and. stimulus . of the
most_furious passions that have rent the Nations™—
said Ruskin. It is perhaps one of the first characteristics
perceived by the senses and is indispensible to the
moclern day consumer as a means for the rapid identifi-
cation and ultimate acceptance of food. ~Almost all
foods, from raw agricultural commodities to finished

products have an assqciated colour acceptable to the  dwind

consumer on the basis of social, geographic, ethnic
and historical b_ack%rounds._ Deviations from this
norm often precipitates drastic consequences.  Subtle
changes In colour shades are often ‘associated with
poar-and first-rate food items. For example, the colour
0f fresh orange juice IS quite precise and manufacturers
of orange soft drinks almost always attempt to match
this colour. From ancient times, the colours of nature-
ve(ietable or animal origin such as saffron, turmeric
chforophyll or cochingal; annatto etc.  have been used
by man tut only over the last century or so; non natural
cOlours—one of the products of modlern organic chemi-
stry, have been added to the list of colourings used b

thé food industry. These are the synthetic dyes an

pigments. The present talk w:ll dgal mostly”on the
synthetic colours, these have now become a “hot sub-
{ect”. These synthetic ayes are broadéy termed as coal
ar dyes andl these became popular due to thelr easy
availability jn wider ranges and in greater brilliancé,
For convenience, we mdy devide thése coal tar dyes
into the following classes:

() A series of mono-di and tri-sulphonated colours
whose basic naphthalene ring_is azo-linked to
either a second naphthalene Ting or a henzene
nng. e Sunset Yellow FCF, Amaranth, Fast
Red E, Carmoisine and Ponceau 4R.

b

(b) Azopyrazolene colours: The hest example is
Tartrazine, the yellow due.

)

(

Trg)henyl methane colours: Brilliant Blue FCF
and Gréen S.

d) Indigoid colours: Indigo Carmine.

(6) Xanthene colours: Erythrosine.

~Thus we have for red colour, Ponceau 4R, Carmoi-
sine, Fast Red E, Amaranth and Erythrosine, for
ellow, Tartrazine and Sunset Yellow FCF, for blug,

ndigo Carmine, Brilliant Blue FCF and for green,
Gregn S, or Fast Green FCF.

6 39

Colour additives for food represent a unique and
special category of food additives. These have histori-
cally heen S0 considered in legislature and regulations.
As early as 1900 some 80 dyes Were heing used in US.A,
for colourln? food. But by 1938 the’ Food Drug &
Cosmetic Act was passed in U.S.A. by which the colours
were certified, colour prefixes and numbers introduced
and certification became mandatory. The colours were
scrutinized for their toxmologlcal effects and by 1938
about 15 colours were certified and permitted”to be
used in foods. In UK. the Eermmed food colour list

indled from 80 _before 1955, to 30 in 1957, 25 hy
1966 and 23 by 1973, These are further dwmdhn? fas
today. Thus we could see that even in such a developed
socigty with a_high. literac Per,centaqes as in USA/
UK. “the certification and listing ot permitted food
colours became necessar¥. FAO pert Com-
mittee at Rome took up these problems and these food
colours attracted the attention_of the leading physiolo-
gist, toxicologist and other food scientistS ‘and this
Were hence put under rigorous tests.  Generally the
toxicological studies weré carried oyt on laboratory
animals “especially rats and they studied their toxicity,
short term toxicity and long term toxicity. On this
ba5|sCV\{HO clg\sshletd food gol(gutrs undg sga{:gtggorlcezs
viz,, Category A, Category, B. Category Q, ,
Categorygc?,/ and Ca%eg%ry D. o 0

In our country, under the Prevention of Food Adulte-
ration Act 1954t first, . food colours viz. Ponceau 4R,
Carmoisine, Fast Red E,_ Amaranth, Erythrosing,
Tartrazine, Sunset Yellow FCF and_ Indigo~ Carmine
were permitted and another three viz. Brilliant Blue
FCF, Green S and Fast Green FCF have now been
added. 1S, then prepared 24 standards for these
permitted food colours, . for gcoaltar) food colours,
10 for natural colours and 3 for testing, Common names
and food colour boxes. These are mainly based on
FAO/WHO findings.

Although these are documented in PFA and ISI
still the Indiscriminate_use of non-permitted colours
like. Matenil Yellow, Blue VRS etc. and other cheap
textile dyes came to Iﬂg]ht and a Séjrve¥ ta/toxmolo ical
research centre at Luckhow showed that 70per cent otthe
food items tested were found to be coured with Matenil
Yellow colour which causes ciamage to the liver and
kidney on prolonged use and also cancer.  These, comge-
lled the Government of India, to bring in compulsory
certification of “food colours”, “Coal tar food" colour
preparations and mixtures”.

The Compulsory certification came to effect from
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21.2.1975. As per the amended PF.A. Rules, the “coal
dyes and their preparations or mixtures permrtted for
yse In certain foods shall be sold only under I.51. Cert-
fication  Mark™—perhaps the first” instance a fpod
item has come under both I.S.I. Certification as well as
under Government of India Food Laws (P.F.A. Rules).

“Coal tar food colour preParatrons are mixtures of
permitted food colours with or without permitted
diluents and are available in powder and liquid forms,
In the case of coal tar food colour prepartions, FAQ/
WHO_have not prepared any standards and as such
.51, Technical Comittee Erepared a specification and
this includes the determination of the total d e content,
water insoluble matter, Arsenrc and lead. er fhis
specification, a limit of 1 per cent has heen pr scribed
for water |nsqubIe matter, 3 ppm for Arsenic and
{)m for lead.  The analysis for the determination
of fotal dye content of these coal tar food colour pre
paratrons |s et another chaIIe eand athoudh S,
at |rst erm| ed ato erence o r cent for hoth
Owder an liquid coal, tar food co our preprations
his tolerance was required as the standardrzatron of
the methods for these analyses posed many practical
problems for the chemrsts urther the non-availahility
of standard food co our hoxes for standardization
Burr%gses enhanced the ?ravr of the analytical pro-
Aftera year or o the tolerance limit was brought
down to or 75 per cent for powder preprations and”+
15 per cent to 10 per cent for Irdurd reparations, The
situation as it stands today s not that gloomy as it was
|n the begrnnrnq and the ana ytrcal pro Iems appear to
be Under contro asseen by the fact that .5.1. have not
Bule many of IS Licensees.  Still the Food Colour
oxes—a _“must” for standardizaron purposes, have
not seen the light of the day.

In spite of all these regulations, still |nstances have
come to_our notice that Matenil Yellow 1s being sold
as Kesan owder etc Perhaps the Government machi-

as still to be tightened up and the Pubhc must
surtably e enlrghtene —a lacuna that still exists and
needs rectification.

Next, let us see what our P.F.A, Act says on the use
ofcolour addrtrves n food In India, in thé P.F.A. Act,

ue 26 ceary dpecr Ies t e natura colouring, matter
that may be tsed jn Food and Rule 28 specifies the
coal tar dyes (mentioned earlier) which may be used in
food. Further rule 29 gives a list of food items wherein
coal tar qlyes are permitted to be used. Agarn rule
30 prescribes a maximum limit of permitted colurs.
It says “the maximum limit, of any permitted coal tar
colours or mrxtures of permitted caal tar colgurs which

Y added to ar}y ood (as enumerated In rule 291
shall not exceed 0.2 gram per kilogram of the fina

food or beverage for consumption. Thus the amount
of the colour adlditives that is bein consumed by man
at a time is infinitestimally small, “This, I am stressing
now & today there is a heated debate going on in
India as well" as abroad on the subject of “Consumer
concern about the effects of these syntetic food colours
on their health”—a controversial buit important subject.

Thus by a comparison with most other food additives
these synthetic colours have been extensively . tested
and when viewed in pers ectrve an concervable impact

of the great maHon fod colours, on' consumer
heaIth 1S likely fo be smaII In comparison with that
often associated with various food" contaminants or
even with natural constituents for which the margin
of safety is uncomfortably low.

As mentioned earlier under Rule 26 in the P.F.A.
Act the foIIowrnP natural colouring matters thsolated
from_natural colours, or produced” synthetically) are
permitted to be used in or upon any article of food:

Beta -carotene, Beta-apo-8-carotenal, Methylester
of Beta-apo-8- carofenaic acid, Ethylesier of Beta-

ano-8-carotenoic acid, Canthaxanthin, Chlorophyll,

ihoflavin’ (Lactoflavin), Caramel, Annatto, Ratan-
jot, Saffron and Curcumin (or Turmeric).

Today, only Caramel is being systematically used as
a colouring and flavour adalitive’ and regarding the rest,
It 15 too earI%/ 0 say how far these will Bventually go as
a good subs tute for the synthetic colours as these are
kriown to be pH sensitive and as Dr. Counsgll of Roche
Products Ltd. U.K, mentioned in one of his_papers

“the real problem lies in finding adequate suppliés and
a consicerable work load of finding which one to use
and how to use it”.

Thus. good stahility to a wide, range of processrnﬁ
availability in bulk ciuantrtres with high puiity, hi
tinctorial values enabling them to be Sed_at lévels of
usually not more than 200 ppm and the wide range of
shades available with their use are some of the distinct
advanta%? In the use of synthetic food colours over
natural Colours.

As a new development in this field, the “non-algso-
rbable pol menc food colours”, from Dynapol, Cali-
fornia ay be cited here. The rational under-
Iyrnq the develop ent stems_from the hitherto conce-
ptudl basis that functional ingredients which are ab-
sorbed intact or metabolised maY Interact with target
organs and tissues and can constitute a potential toxrc
risk. . This toxic risk to man can be considerably redu-
ced if ingredients such as food dyes were réndered
non-absorbable and  restricted to_” transient passage
from the gastrointestinal tract with, elimination via
fecesl  Dynapol have prepared a series of non-absor.
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bable polymeric dyes and these are undergoing Ion%
term safety tests and they are ve% hoElefuI to fmarke
these in US.A. with F.D.A,, FAOIWHO blessings.

In conclusion, eatmq_should e enjoyable and, not an
anxiety provoking activity and as” Mark Twin said

Part of suiccess in life Js o eat what you like and let
the foods fight it out inside”.
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Calcutta, delivered a talk on “Certain aspects of food
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USA, gave a talk on “Bio-engineering aspects of
transport of nucleoside in lung” on' 31st March 1978,
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FOOD PROCESSING &
CANNING MACHINERY

WE SUPPLY EVERY MACHINE FOR
FOOD PROCESSING INDUSTRIES

EXCLUSIVELY IN THE SERVICE OF

Wi Fruits-Vegetables Processing/Canning Industry AFish-Meat Canning Industry
M Dehydration Industry *!Dairies >!Vanaspati and Oil Mills M Confectioners

Quality, D_ependability, UnifprmitY, Durability, made to Standards, ease of
Installation, Costs [ess to install, economy in operation, low Maintenance
Cost, Time-Labour-Cost Saving in Operation.

ALL THIS YOU WILL FIND IN OUR BSS BRAND
CAN CLOSING MACHINERY: Double seamers (can closing machines), reforming
units, flange rectifiers, can and vacuum testers, vacuum-cum-pressure testers,
lid embosing machines, seaming chucks and flanging dies.

FOOD PROCESSING AND CANNING MACHINERY: Canning retorts, exhaust box,
sterilization tanks, storage and mmng tanks, stainless steel tanks, hydraulic
juice press, pulpers, steam jacketted kettles, canning line for continuous
sterilization and cooling, %rater_s for apples and other fruits, machinery
for vacuum filling, syphon filling, crown corking, pilfer proof cap
sealm%, ,u_me exraction (screw %)_e), rossing, orange and lemon
alving, orange peel shredding, bottle washing, etc.

DEHYDRATION MACHINERY: Pea hullers, peas %_rading, and peas puncturing
machines, heavy duty potato slicers, etc.

Send i/_lour Enquiries:

Imexi-USHA Allied Sales

Imexi House, St. 81 Regarpura, New Delhi- 110 005.

A Division of;

ISHWARI MOHAN ENTERPRISES for Xports & Imports
(MERCHANTS, INDUSTRIES, EXPORTERS, IMPORTERS)

Certainly, you know us. We are Selling Agents for food Erocessing and canning machinery
manufactured by most reputed:

M/s. B. SEN BARRY & CO.
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