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SOME EFPFECTS OF FEEDING IRR.ODIALTED
WEBAT

SEEL Srikantia

National Institute of Nutrition,
Indian Council of Medical Research, Hvderabad-S500007

The inclusion of freshly irradiated wheat
into diets of mice and rats was found to lLe associated
with an increase in the freguency of peclyploid cells
i thelr Done marrow,  Similarly, in MONKEYs and
children, feeding of irradiated wheat was associated
with the appearance of abnormal celils following
the culture of peripheral lymphocytes. No such
changes were seen when either unirradiated wheat
or irradiated wheat stored for a peridd of 12 weeks
wag incorpeorated inte diets.

Rats fed diets containing freshly irradiated
wheat, but not stored irradiated wheat, were found
Lo have lower number of circulating T lymphocytes,
reduced number of antibody producing splenocvtes and
lower titres of antibodies following a challenge with
four different antigens. These datz indicate that
the Immune status of these animals was somew-at

impaired,

It is suggested that it would be prudent to
store irradiated wheat for a period of at least
12 weeks before it is made availsble for uman
consumption.
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STUDIES CN THE MUTLGENIC JND CYTCGENETIC
EFFECTS OF IRR.DILTE: WHE..T IN MICE

0.S. Reddi, P.P. Reddv,
D.M. Ebenezer, N.V. Naidu,
and S.N. Goud

Department of Genetics
Csmania University, Hyderabad-500007

/» series of experiments were ccnducted to
test the mutagenic and Cytogenetic potentizls of freshly
and stecred irradisted wheat in mice. Hothe iper
Series, the effcots of feeding of mice for various
Periods with the diet containing 60% of wheat irradiated
with 20 and 200 Krad gamma rays were studied. The
results obtained from dominant lethal tests, specific
locts mutation test, studies on chromascme rearrangements
in spermeztogonia and gonadal cell survival indicated
no positive evidence for subtle genetic and cytogenetic
effects., In the second series, the studies on the
effects of feeding of irradiated (75 Krad) wheat to
C3l/HEe mice were undertaken. Feeding of both freshly
and stored irradisted wheat showed neither an increase
in dominant lethals and chromosomal aberrations nor
a reduction in germ cells. In another Series, the
reproductive performance of the females fed stored
irradiated (75 Krad) wheat was investigated and it
was observed that the total number of litters and the
litter size did not vary from those of the females
fed unirradiateq wheat.



MICROBIOCLOGICAL 4SPECTS OF STORALGE OF
IRRIDIATED POTLTOES 3D WHELT

G.B. Nadkarni

Biochemistrv & Food Technology Yivision
Bhabha J4tcomic Research Centre, Bombay-400085

Radiation provides an effective means for
extending the post-harvest storage life of perishable
foods, by eradication of microbial and insect pests and
by controlling DbVJLOJO”iC&7 processes such as sprouting,
ripening etc. ased on extensive studies over the
past thirty yearo in India and abroad, WHO have recently
recognised potatoes and wheat as 'unconditionally!
safe for human consumption along with several other
items of food.

In potatoes exposed to 10 Krad of gamma-
irradization sprouting and tuber moth infestation were
completely eliminated, irrespective of the storage
temperature. The ambient temperatures could not
however control the microbiel rotting of the tubers.,
Hence, irradiation followed bv cool storage (10 - 15°C)
offers an economical method alternative to storage at
0°C., Microbiological studies have indicated theat
spoilage at temperatures above 15°C are due to Erwinia
spp. while dry rotting below 10°C could be attributed
to Micrococcus spp. The tubers were not amenable to
fungeal attack by organisms of :sper-gillus spp. during
storage due to pherolic compounds which were otherwise
labile to heating.

The total microbial population, particularly
mold count was reduced by 1-2 log cycles by gamma-
irradiation of wheat at 30 Krad, while fumigation methods
were ineffective in controlling the mold growth during
& months storage. The studies with artificial loading
of grains with conidia of Isspergillus flavus showed a
correlation between growth and relative humidity (RH)
which determined the moisture content in the grain.
aflatoxin prooact_un coull occur only above a critical
level (13%) of grain moisture at RH value over 90% at
26°4+ 2°C, The toxin produced in irradiated grains seemed
to be lower than in the unirradiated controls, indicating
that radiation treatment did not cause anv altcrations
in wheat which ca: 1d otherwise promote aflatoxin
producing potential.




VIRILTION IN THE PROTEIN PROFILES IN THE
GiMMéa=IRWDIALTED CHICK PE.L(Cicer arietinum L.)
SEEDS

S./h. Fazal Farook and Jafar Nizam

Cytogenetics Lab,, Deptt.ocf Botany,
Osmania University, Hyderabad-500007.

Water soluble seed proteins from the control

as well as gamma ray treated material from the M
generation of Bengal gram (Cicer arietinum L.) wére
eparated by disc electrophoresis using 7% acrvlamide
ls. Jwerage Rf values and percentage of similarity
alues were calculated. The comparisons of number
d Rf values of protein bands were made to elucidate
the differences in the treated material. Differences
obtained in the seed protein profiles of the treated
material suggests the presence of the qualitative
variation in the proteins. There were eight bands
in the gels of the control sample, whereas in some

of the mutants nine bhands could be noticed. This
suggests the presence of a new protein. In some
other mutants there was a loss of one or more bands,
corresponding to the loss of that particular protein,
However, present studies indicate that the increase
or decrease in the number of protein bands could
not be correlated with a little increase or decrease
in the total protein cortent in the seeds. -




PROSPECT OF ISOL.LTING TOXIN FREE CULTURES
;SSOCI..TED WITH HIGHER PROTEII! CONTENT IN
L. SLTIVUS L

s sPraaad S o ag Ko Dan

Cvtogenetics & Mutagenesis Laboratory
Botany Department
Univereity of Bihar, Muzaffarpur~842ool

Tn two recent reports (Prasad & Das 1977 and
Das & Prasad 1977), the effect of 10, 20, 30, 40,
and 50 kR of gamma-rays on BO:d and protein contents
in six different varietics of Lathvrus sativus ks
have been described.

Tre purpose of the present report is to
compare the relative content of BOIJy and protein
in M, generation in Lathyrus sativus L. (Varieties,
P10, Po4., Pogg, P293, P5gs5 and LC 78),.: It could
be discerned that no correlation existed between
BO.. and protein content, although dose effect
was apparent. However, lowering in BOAL alongwith
increase in total protein was noticed only at
30 kR in varieties Pjp and Ppg. These results
emphasise that the path of synthesis of BOAZ and
‘protein is independent of each other and.-thereby the
potentialities of an isolation of toxin free mutants
coupled with increase in protein content.
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LATEST RESELRCH FINDIMGS ON PROTEIN
MET..BOLISM IN RUMII.NTS

SaPe DX Drs

Dairy Cattle Nutrition & Phvsiology Division
National Dairv =Xesearch Institute, Karnal-132001

The atmoSpheric nitrogen is fixed bv the soil
bacteria to be utilized later by plants to synthesize
proteins. These plant proteins are fed to livestock
to meet their requirements for growth and milk production
etc. Rumen microbes further synthesize proteins of
higher biological value-which are utilized by the host
animal. Conversion to microbicl protein in the rumen
depends upon the solubility ofavailable proteins from
dietery source. Suitable pH (6.5), ammonia level and
availability of sugars in rumen are very fav ourable
factors for microbial protein synthesis. Even adenine,
guanine, hypoxanthine, xanthine, uric acid and
thymine are deaminated to contribute some ammcria to
the general pool. Quality of protein of dietary
origin 1is important because different proteins have
different values of conversion to microbiel protein.
Protozoa mostly feed upon bacteria for nitrogen source.
Out .of the total of amino acid pool, 54,4 - 91.,8% quantity
is of bacterial origin and the rest is of protozoal
origin.  Usually cell yield is 9 -~ 12 g dry matter per
mole of LTP. Quantitatively ammonia level most suited
for microbial utilization is 8.5 mg/100 ml. Sulphur
and zinc have also been shown to stimulate microbial
activity. Diets contalning urea ds the sole scurce
of nitrogen do not provide adecuate cquantity of certain
essential amino acids through microbizl protein.
Protecction of high quality proteins from microbial
attack such as casein is usually beneficial. The common
methods practised are heat treatment, tan ic acid
trecatment and formaldehvde treatment. Excess tannins
ay be harmful especially the condensed type which
forms a complex with proteins and indicestible in the
lower part of gastro-intestinal tract.



SOME_STUDIES ON NUCLEIC .LCIDS iND INCORPOR:TION
or 335 IN THE MICROBIAL PROTEIN SYI'THESIS 5y
BUFFALO RUMEN

National Dairy Research Institute, Karnal-132001.

Three adult fistulated buffaloes were taken. &
renlicated 3 x 3 Latin square design involving switch-
over was adopted. The three tr:atments included 3
levels of protein yiz., 80, 100 and 120 % as recommended
by NRC (1971).

The rumen samples were collected at 0,2,4 and 6
hours for the estimations of nucleic acids (RN/~N and
DN./»-N), total and particulate nitrogen conecentration
and microbizl protein synthesis in the rumen.

The RNI-N and DNi.-MN concentrations were minimum
at C hour and increcased to maximum at 6 hour ‘interval.
The trcatment effect and interval effects were highly
significant (P« 0.01).

The variation for the total nitrogen concentration
ficantly higher (P < 0.0l1) between

60

various treatments. Hjigh diurnal variations were
observed in the total nitrogen concentration of the rumen
ccntent. Similar significant (P < 0.0}1) differences

were observed in NH3-N concentrations between various
treatments.

«« lincar relationship and a fairly constant
proportionality between nucleic acids and total microbial
rrotein (approx. 15%) was observed in the rumina’
digests and hence the total nucleic zcid concentratims
may be used as an index for evalvating the microbial
protein synthesis in t he rumen.

In the second phase fistulated Murrah bufialoes
were uscd as a donor of the inoculum for the IR vitro
experiment. The dnimals were fed iBonitrogenous urea based
diets (having N:S ratio viz.,20:1, 10:1 & 5:1). Far i o
Vitro incubations three isonitrogenous urea based purificd
diets, varying in their sulplur levels t95giVé threce N:S
ratlos” vigy, 20:1, 101 ‘7541 Along with “~S labelled
Nay”~804 were used as treatment substrates. .

The percentage inceorporation of 355 into protein
precipitate was maximum for N:S ratio 10:1,which was
significantly higher (P< 0.01) thon othecr trcatments.
Similarly,ratio of S (ceM x 109)/100 mg_protein precipi~
tate N was also maximum for N:S ratio 10:1, The net increasc

in protein Eggcipitatc in mg/24 hgur followed same trend as
percentage incorporation and 2°S/protein N ratio,



CORREL:LTICN BETWEEM DIET.RY I‘TITROGE}'I,
LEVEL OF PLASM.. URE.. ZND URE.L ‘EXCRETION IN
URIME IN BUF¥,LO CALLVES

D.N. Verma and U.B. Singh

Division of inimal Nutrition,
Muclear Research Laboratory,
Indian Veterinary Research Institute, Izzatnagar-243122

Two experiments were conductcd with 6 male
buffalo calves of Murrah breed, aged 1%/2 vears, to
determiné whether blood urea nitrogen and urea
excretion in urine were associzated with protein intake.
£He levels of urea N in the blood, eéxcretion of 144
from urea and urea N in the urine were estimated.
Closc relationships were obscerved between nitroden
intake ~nd blood urea nitrogen and urec excretiomnin
the urine. The observations indicate that blood
urea-~ll and urea excretion in urine cauld be
quantitated with the protein intake.



EV.LU..TICN OF FODDER TREE LE..VES FOR
SHEEP JND GO.LT IN SEMIALRID [RE! OF RIJISTHIN

D.S. Bhandari znd H.N. Govil

Livestock Field Investigation Station, Bassi

Rajasthan ranks third in India in animal

calth. More than 60 per cent of the Livestock
of the State is concentrated in the arid arcas of
Western Rajasthan. Sheep and coats are the major
livestock znd are ralsed on available pastures, shrub
and trec leaves. Qrude protein of tree lcaves varies
from 7 to 16.9 par cent o dry metter basis, which is
almast equivalens <o Borseem legume, Pala (Zizvphus
numularial) and Krejori (Prospis-cineraria) are thc common
fodder tree. lcaves available to sheep and goats.
The lcoves contain 5.84, 4.49 DCP and 47.51 and
40.91 TDN, recspcctively, These lcaves failed to
maintain the body weight due to poor palatability
and total digestible nutrients whercas the trec
leaves of irdu (Lilonthus excelsz Roxb), Siras
(ibizzia lcbbek) and Pipal (Ficus religiosz) have
been found to maintain the bodv weight of the sheep
duc to higher available DCP and TDHN.




CONCENTRLTION OF V..RIOUS INITROGENOUS FR..CTIONS
I THE RUMEN .S INFLUENCED BY DIET..RY N:S R.TIO

T.K. Walli and V.D. Mudgal
National Dairy Rescarch Institute, Kzarnal-132001.

Three fistulatced tharparkaer cows and three
fistulated murrah buffalocs were fed with three
isonitrogenous urco based diets varving only in their
sulphur content (which was adjusted by NipSO4) to give
three N:S ratio of 20: 1 (trecatment I), 10:1 (treatment II)
and 5:1 (treatment III) in 2 replicated 3 x 3 latin
Scuare switch over experiment. Jdafter feceding the animals
on their respective rations for 4 wecks, the rumen
liguor samples were drawn at O, 2;: 45 b ard 8 hour after
fecding on threc alternative days and analysed for
different N-fractions, TVF.L and pH.
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entration in SNL (strained rumen
liguor) was icantly mcre (P<£0.0l1) with N:S ratio
10:1 and 5:1 than with 20:1 , Buffalo had significantly
higher (P < 0.01) concentrationbf total N (98.86 mg)
than cows (21.4 mg)/100 ml SRL. The peak concentration
was recorded at 2 hours aftcr feeding., o similar
pattcrn was obscrved in NH,~N, NPN nnd TC.. precipitated
N,concentrations. The average values for NH, =N
concentrations for the trecatmente I, II and I1I were
12.02, 14.37 and 13.44 mg for cows and 14.89, 18.01

and 17.67 mg/100 ml SRL for buffaloes, respectively.

The average NH,-N valucs for cows and buffalocs
were 13.26 mg and 16.86 mg/100 ml SRL, respectivelv.
The average TC.. precipitatced N figures were 55,599
54.95 anhd 54.70 mg/100 ml for cows, and §5¢385:.59.20
and 58,90 mg/100 ml SRL for buffalocs, for the
treatment I, II and III, respectively.The concentration
for TCi-N was 53.88 mg for cows and 57.74 mg for
buffzloes, The TVF. concentration was also significantly
higher (P< 0,01) in buffaloes (13,02 mg) than cows
(10.57 eq)/100 ml SRL. Tic TVFL concentration (peak)
was obscrved at 6 hour after feeding in all the
treatments and both the species.  The pH - TVF. values
gave an inversc relationship. The present studies
indicate that buffzlo scems to be superior over cow
in respect of urce utilization and N:S ratio 10:1

seems to be most desirable in the Aiets & cows and
buffaloes.



INFLUENCE OF T/MNNIS ON RUMEN MET..BOLISM

K.P. Sadanandan. and S.P. Arora
Notional Dairv Research Institute, Karnal-132001,

Experiments werc conductcd to investigate the
influcncc of tennins on rumcn microbial pattern of fermentation.

Four =2dult fistulatced fomale buffaloes were
randomly distributed in a switch over Latin Squarc design.
The trcatments I (Control) II, III and IV, respectively
centainecd 0,1.25, 2.5 and 5,0 % tannins made available
from O, 14, 28 aond 40% salpecdmeal in thc rations. In
trcatment IV pure tannic acid was also added to get
5% totzl tannins. The DCP and TDN contents of the
raticns werc kept constant. Protein and nucleic acid-N and
total volatile fatty acid(TVE.)Y levels in the straincd
rumen licuor (SRT) were determined. Further, RN.-N:
protein-N and total nucleic acid~N: protein-N ratios in
bactceria separatecd from SRL were also ascertained.

The results revealed that RNA nitrogen and
TVF.a levels in trecatment I werc significantlyv higher
than in treatment IV, whercas the protein nitrogen
content in treatments II, III and IV were greater then in
control group I. DN& levels werc significantly lower
in Eregetments IIT and IV than in treatment I, Presence
of tan‘ins in thc rations resulted in an increase in
protein-N but progressively depres-ed Rie~N and DN.I-N
lovels with less productiontf TVF...

The protein~N, RN.—N =nd DN.i~=N cort ents in
bacteria/100 ml of SRL decrcasecd as levels of tannins
in thec rations tncrcased. The differences were
significant only between treatments I and IV, But
the calculcoted RNA-N: protein-N and total nuclcic acid-N:
protein~-N ratios wcre not significantly diffcrent.

From the values obtaired for nucleic »cid=N
and nucleic acid-N: nrotein-!l ratios i: separated
bacteria, the contribution of micro-bizl protein-N
to tungstic acid precipitate of SRL, which contained
both microbial =nd dictery protein-N, was calculated.
The values obtained werc: 83.87, 74.01, 63.58 and 51.14%
for trcatments I, 1II,IITI, IV ,respectively.

The tannins in feed partially inhibited the
dictary proteins from microbial attack and hence
dictary protein-N content in SRL increased. Simultaneously
duc to the limitations imposed by tannins, microbial
multirlication was adversely affected. Nevertheless, the
present investigations show. th-t salsced meal upto 28%
in ration has very littlc harmful ceffect on microbial
activitices: This can be considered as a safc uppcr
level for fecding purnoscs,

]



&=

QUALITY CLIP-FILE

Mauufactured by :
RECORDEX BUSINESS SYSTEMS

New Delhi-8 — Tel. 528114
582544

L R

A AN LVE

S A LAd &N






