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CHAP

Use of iiahuda flowers as an energy 
yielding component in the diet

(Experiment II and III)

ubjecti s~\-~5

Objective 3,

in explore the e-; : act cri feeding pressure 

!0 or :-ta minutes, hahuda flowers as the 

oardoh * dr ate . on growth and D i ochemi cal 

weanLinq i at;.

1c in', esc r gate me safe level of liar.uds 

the diet that wwid supporr arcwrh in wean

lHwuf SrCl

source
3t fv tl U ~

:iDHtrs 
1 i ng i

f m
O !
of

i n 
ate

when user: as car boh . orate source

Highlights of the results

Ihe degree of adverse effect on growth rate of rats 

was reJated to tie levels of nahuds flowers in tna 

dieti2o or 5u u/i3S c diets). The findings suggo-taa 

that during the period at growth, if hahada ilowers 

are to L.e const inner! clue Lo shorlsoe of food. the/ 

should be oressure cool ed for net less than If" 

nil nu has and should be consumed not more than dh g per 

i 00 g d i u-1.
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i I oner s as a ; eed tor i , (s stctl -, nditst^d that cattle^T^sd 

than fti dav 5 or, a -feed nurture conunnjng 1Cr/„ idahuda Mower-: 

e.-hi Cited no at.srss effect on \ , el d and quaint. of the 3 r

if,3 l k U'ta-il th of lr,.i:a. iv&h.M fiarlier Chandra mid Joshi '. I V5T) had 

investigated protein di ,jsti hi 1 i t. cf a diet romun si nq cl nahada 

fi ewers and wheat hhoaea in the ratio of j„5;i. The ciigesLibiJ.it- 

eo-ef f if i ent of crude protein was found l-a he 6ii/., The t r.\esti gator s 

reported that hulls fed on nahuda ;-louer containing diet maintained 

a cositi ,s calance S-ci nitrogen and calcium.

Cater 1 ehar et al u95Vj fed Luilocl s tar 2 7 

and wheat Dhooea in et.ua,I aniOLiits and nose 

inai r, tai ried health, appearance 1 h. oughoul the 

an aver one there was ait i ncreaae i n the hod*, 

head. The average cu gear i bi i : L t ca-ei-f i ri ent

US’, s. riahuda 11 onsr s 

n, Fd that t he ani mai s 

a,,per i men taJ period,, On 

uemht of 6 ihs per 

} or crude protein o-l

the diet was : cuud to he 46:;.

Vva5 1196,*) e,,ai7ii r.ed the offset of f&i-tlinu or, i cl ^ , or Jo da. a.

j son i tr no ana. r mat coutei ru nn nahviaa f J twar-, at Q, ^ I j and it.’*;

! c * & 1 S « ' !lS cSi_t xZ h Or 3D 3* tH“ * £Sd HLljii > Of t-vc? 3 CJ f*i D !i ar.Ci 33 * \ 3mTi J fcrt?C3

ut3J3:ati3r, in r.hz cl s i pci diet rontainsnq 8:; nahuda { J ouers hat a~

Z J and Jcr'*£r.! t i i tr QT OW C Di i"at fcr DSHCl'SCJ i_€S UcL»’ ^*a 3cr a

hahuua {lower:-, are uni i:ed h\ ta z ha j a whenever h sere is a acarmr- 

o*f i oor a n Hopa 1 das rt, a 1 1 j V8 _lr ) ut,sor T a ci D h aD t, r i hai ^ oh

CSihat&udepur cii shnet, Uujarat, consumer! nahuda i 1 ower aim] f,eii with 

CcfSci l a arch aia- na i z. e ^ Ha j r a ^ S Dh i” t t~vi id R i c ^« IH 1" ar. D h e I ] c wsr s 4 ier &



'll timed an cl incorovira n ti oup ‘ cji i ni

r, ai men f bra *d 3 douuh. H;

o cn d uc t pc! a: et ar\ = a: • \ e.

reported that hantii* i-1 .jwsi 

prepare f-'hsi-ri itin cl cnappa

amonq bond tribe at Haharnshlra 

a ware mmed with ctner cereal s 

i } and ‘,'at1a (small round nail a, fried m

nn da Swusst^d ear leer PlnhuCa flower cone n l n c arPon * gratis . muir.t *

: n the tcirm af sugars, ihersfnre studies were conducted 3 r, true 

depar loe nt to investigate trie leasibiJitv c-f Mahuda 11 owsr sugar, 

concentrated water e:,ti act of hanuda 11 ewers, (Hanuda it'.rup) ; to 

replace carbnlt,Orate in rat diet,, Weanling rate led ad libitum for

93 da-,?, diet cantaimng Hanuda s,rup exhibited 

i n ta,! e and consentient l v i ower wei cin^ ga i n. fiowe, er „ 

food intaie was attributed to stioiiness af the 

Hahuda sugar led j n the form ot = vrup tfcaigor si al

dec rtr53?ii fooc 

me decrease i n

diet caused b\ 

!l was

fharptor? ccnr.nisred nw.esiar, to avoid slid mass at- the diet. fhu= 

risr.uda : lowers were .ncorporataJ i nsteaf! oi HahuJa sugar svrup as 

: he rarDoiivdrate sour i p into rat diet.

fiir.es rianuda seeds contain sap on in tiluM i and Dandm rV//,' and since 

neat treatment to -foods i <= \ nown to destroy anti - nntn ti nnal factors 

such as lru.'-.in inhibitor u umar at al saponin (Liu er al

3Y'3>3,‘, haemagql ut i m n= <f-ander 3973), c . anogenet j c glycosides and 

goi trngtns ibeiange at IvulP , polvphsr.olic compounds and pr i„ I: c 

acid Ifleosthale 3 9‘3d 3 present in lariuas plant products it wa = 

coneidered essential to subject the flowers to Peat treatment pr,or 

to their inonrnoretion into rat d.et. I he present investigation was 

thereore, planned wi i h the main oD.ier! i v-=> o-f using pressure cooled 

nahuda flowers as an ensrgv >iel ding component in the diet of
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The 1 uci :-p?ci m,c oUj=;u/fr= c;- the e„o&r: ment ; 1 and In were 

a) To explore {"he effect of feed] rig pressure cuat ed Fur JQ or EC?

minutes, nsnuda f 1 cn-jers as the source oF carrmh ,'drste, on

growth and biochsiiw raJ status ot weanling i ats tcb jecti ve two;.

dj id investigate the safe Level of nanuda tlowers m the di &t

that would support growth in weanling rats when used i a 

car Dorr, dr ate som ce t oh ject l . e throe;.

The e: facts of feeding diet rontaininq pressure cooled nahucla 

11 criers as the source of carhohvdrate were evaluated enainst those 

ct feeding diet containing sago as the rarhoh.arate source.

la fu! ; i 1 ! the stis/p oDjectues the parameters used or tests 

performed were i

i . Lroi-Jtn rate m terms of weight gain 

. ’.. hood in tale

d» urnan wai nntsu_j ver . Heart., i idne.. ir.tatinss, Spleen;

4. hoisfcure content of the organs

5. Hepatic Lipid content

i. Hepatic glvcngen rontsr.t 

/. if! tied sugar Level-.

9. Haefisog3 oili n concentrati cr,

Serum protein Le.els and A.'fi ratio

Materials and Methods

This investigation was conducted in two separate

e„peri ments te;,peri merits 3 3 and 3 T i ; „ Experiment 1J was desi aned to 

determine the acceptabilit. ami growth promoting gua!i:y of diet



containing pressure cooled nahwaa f j owc-r 5. While a; no, i merit J 3 J 

determined la? me opiimai time for pressure cnai 1 na Hahuda ; lower 

which would increase growth promoting quality of hahuda f!ewer diets 

and ib* the level of Hahuda flowers, sale tor cr-risump ti or,.

In e,.pei jiTiPn1; j 3 „ 12 al hi no weanling male rats wfcjqhincj between 3u 

to -Ud g were random! , di.tdsd into two groups os 6 rats each and 

were led ad 3 id it am far 22 d ?>-%, ran tool cr pressure coated manudu

5 l owt-r -» d 2 et.

Heat treatment to Hahuda -flowers ; nahudu flowers were washer! and 

pressure cooled for 3 0 minutes ki tfiout addition of water,, The coated 

flowers were cniirr.ed in u mi»er to get a smooth puip. The pulp was 

air dried and cuar si . powdered, riahutia sugar s d?i nq hvgi cscopic. tne 

nowaer tended In hecnmp lumnv. One g of powder equalled one g c.l sun 

dr'i ed 11 aware.

fcxperimental diets

The l omprsi 13 on ot ronii o] .and rlahuda flower diets is presented in 

IsPUr I . j . Irtf rcnlroi diet isnno-btnga! gram diet? proviaeu 11. 2 g 

protej n ana t9: g of rarboh, drate. Of the total carcchyaraLe m this 

diet _.r q was provided b. Dengal gram and T,n g bv sago. In rlahuda 

diet, to obtain 26 0 ct carbohydrate, 50 q of Hahuda powder 

'calculation based or; / 2 /. carbon , urate content? was „ nc or derated per 

1QQ a Ojc-l. ms ui scuewea earljsr, the tribal s of l,nnotaadiapur 

district consume riahudu -flowers admi-uSd with rcreate and pulses. 

Ihore-fcsi e to =3 niu] ate trfiaJ diet the prepared natu.ia powder wa-: 

iin„ed with benaai gram : 1 our which also served as the protein 

ivOurrp. Tne ,arborivdi ate content o-f the diets supplied tv hahuda

lower or sago '.control met) was maintained at ctsmDsrahle le.ets.
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!able 3.l Composition of control 
Mahuda flower diets.

and pressure coked

Ingredients Case3 n 
diet

beqo-HF'nrjai 
gran d et

Pressure Coo!-ed 
hah ad a f L nwer s 
to oro^ide
26 g of LI 10

Pressure Loo! sd 
huhuda 6 Lowers 
lu orovjUe
13 a et LHG

q/3D0 q

J. Ser.aaJ gram
■f) OUi 1 * - 54.00 4 J . 00 40.00

w« Ca^nin i 2 » 0W - - -
onj 06.00 0T. 50 0 5. 50 02 . tf 0

4. Cago1 ~6. 0u 4:. 00 - 22.00
5. Mahisda ouJ .i 

oewder - - 50. 00 20.00

3, Vitamin mi,:'3' u2.ua 00.50 0W„50 00.50
/. Mineral mi ,i ? i?4,3U 03 , UU u j. eu 03 . Du

Total j 00.ue J 00.00 j 00.00 i00.00

frotojit (g5 1 L . 04 X 1 . 2 3 3.2 3 L. 1
Cal oi' i es U CaJ j did 575 » / a— 369
Cartonvdr ate'.g,’ 66. 130 62.00 o2. 00 i. 6. 00
i-at iqj i. a 7.0 t ri 7.0

m a

lt seal Mar! eh
^Lea table 2.

habit;



5GThe ciifts wet e jsacalor1c and i som ti onsriuus. The naier soluble

vJLaiinr, nrii.ru1! s '.fable 2.2) and Lhe mineral mhdure uabJa 7. 7.1 were 

prepared as r et omite-fnied D ^ Nat i unal wc-aciamy O’t Sciences Nai i onaJ 

Researsii Count il u v“‘Ki and 0-=>ei U.9/VJ rasp?rtiveh. i/nth a iraann 

an cl (7i j n er a J tiii turas were prepared in suft lutant quant i v i uo 3 

-for the entire e,.oei iiiisnt. The,1 water soluble vitamin md mineral

mi Mures were added ntrcctJ y into the diet white the tat soluble

vitamins was- e mi-.e-d in nil and then added to the diet to pi Ovids

1508 meg o-i , i Laid n A, 90 mca nt .stamm D, and 25 mq nf vitamin E 

per 1 g oi- diet <Nfi£ -- I’jKC 3 9/8,’.

Tor etneri ment ill, tnrtv weanling albino main fats weighing bsiweer, 

JO to -30 q wore > andomi . divided m 5 groups of 3 rats each- The

rats were ted for 28 da,-,, dirts containing either 50 ur 25 q itG

provide 16 or 3 £ g ot carooh.dratei of nahuda powder prepared ! rom 

Nahuda -f 1 uwer s pressure ctn! ad 1 or 111 oi tw itu nuces or Sc.uo as t he 

carbohvdrate source ( Fan I e Tl), The protein was provided Dv either

Lscci n or bony a I gram "flour. The a3 l oi ment of the diets to the

different groups and smtOo! s used are outlined below

allotment os the ronti ol and Nahuda powder diets to the rat 

broup 3 Casein diet it, diet/group;

browp
b.'ikif/ 7

Ur oup -1

broup

Sago-bengal qram diet iSts diet/group/

18 minutes cool ed nahuda -Mower diet at 25/ level t 25ns. 8 

di etgroup 1

20 minutes cooled nahuda tlower diet at 25/. level (7‘5H20 
diet/group >
20 minutes moled hahuJa -slower diet ait 50'. level ihwnl‘0

di et/group)
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i abit; o« 2. Comoosition o-f water soluble vitamin mixture

V: tan;3 r. Mil. 5Wo.il C fcJ * T o C. w Cl v rt!1owancs/:Sow doses

1 rn ami na i :C l 1 •40 me o >10 inn

Ki bo 5 i a, i n'- 6U men 60 mn

r 'v r i clot; n"-1 4 U mo g 10 hUj

G-cl j C 4 l„u?i O rlf 1 fcx > tT Ti 1 Vsft me u 3 0u an

nicotine j a 1 Cwu meg 500 mg

i" 01 1 C aOiu! d ftiCCf r\
V_f ft (LI

E*j ot; nix 1 mey 1UU mg

Vitamin 9^! r " "'b m.rci ~7 Ct • ’it 
t uu mu

Pfseor'bjc aci d* l *1i.C Q 3 till!

Choline ctiionde'’ S meg er\~y D

i r.cko5 Hi i ttC 1 e G

Para ammo bentoic acid'- i U 51» Cj 10 Q

0b„ tr3 n® to fitaJ e
UD 'C.u* Q

-

J L-'r 111 =h l)rug Hou !•',t« Ltd. » Bombas > I rid 3 a 

2bi QiTia ur.feiiii ca L = Lome an , , h i s=,ou" j . u.S. A.

L_oba Chami e. forntjax « Ifiaciis

Here; A. b, Da. mastedt » Car mativ 

"’’Hoc ha K Hoi f mari 1 Fcooht ! nc. L'.bnri.

^barshhai n. Lricmi cai &. B'aruda. fnriia 

^SDb Fine Lhenr, F‘\ t. Ltd. „ E’iosar, India 

wWei t- * i c] t! Ltd. . Bomba j . i nci > a
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l abl uofiipcsition of salt mixture

Salts Amounts / a / kg
LaJ wiun, t l^u ■ :.as.

Ca U-lvfG«; . !1WL’;3

1 -jUKO/i. ^

t 7]

NoL.2

Ca Co- r

ngCoj „ ng’ (UH/-e. Hs>0^ 

no SO* ',anh .dr ou=.) "3

r~a NH* Lj tiratr',>‘

1"-!(So4

nnSG-a r:H=u,r| 

i A1 t&Uy, ifilvU3

, t r?I 1" 

tnSu*,

Q
)

5.V7 ) 

13. / A ! 

1 . 07 ; 

U. 54 ) 

(5.74 ) 

0. lit )

iufi.bo

i li:. a

i 24. V 

77. U 

as. 5

_.o. i

16. /

18013.130

31 i^ii.iiias I>ar

■^Sarahhai n.

-ETj ti -:li Drug

and La., London.

Chemicals. Sarrjda. India.

HOUSE) P'. t . Ltd ij UOsTiHs y tf 3 fid ! a.

^LoDa i.hf.'itifcji c. Comb a', 1 iiqi a



; r,e rats were? housed in jndtvidtifi! aa i' am sen iron choes. toed and 

water wei e orfered ad j jdi fum. Lr er. al ternahe da.' the rats were

vs] ghoct and food howls were ch«nfied, ft piece o', paper was Kept: under 

each cage to hold spilled Toad ana iecal materi <?J « "the paoers were 

remo.ed when food bowl? were chanaed. Fecal material was careful;, 

removed and the IefL o.er food along with the paper was allowed tc 

air dr > o.erniyht. On the following day, the left o,er -food was 

weighed and the food consumed was cal cut ated as -follows

Weight of fresh food - Weight of left o.er -food ~ food consumed.

Autopsy procedure

On the inarm nq of the 'jvfeH aa> oi the experiment chr rats were 

wes ahed and their food inhale was recorded, the rats wore light!’,

ether anaesthetised and ths blood was collected from mguiar .ain

for serum p, olein estimation. At the same time, U.WI' ml of blood was 

measm ed and i muiedi sto*i y expel i ed into hi ml o* jElraP! in s soi uti on

for haemoglobin estimation, hi ood lias also collected in oxaiated

bulb for blood sugar estimation. hid lino and rrossui „e incisions 

were made in the addomi naJ and Lhoi anregions. the liver was

qui cl h. removed and i mined i at el v pi a red on ice. The non hematic

tr j ~isues were trimmed , the j i .er was b t olted on f 3 J Iff p cu jj e r cifi ri

qhed. iiTip.iedi alel v appropi ;aie suiioan 1 u-f i he 1 i ver tl 1 ^ St-iC-1

placed in 107. potassium hydroxide for esti mat i nn of liver glycogen. 

Li.er was also samo! eci I or total hepatic lipid content. The sampled 

tissue was stored troren uniili anal .-sea. Heart. I nine?/, spleen and 

intestines were removed and weighed.
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Analytical procedures 

Moisture content of the organs

iloj ;cure content of the organa was determined bv the method of 

HUHC (1V75/. Approti me tel v 0„"_. to Q»o g of organ tissue; 

(previausl> sampled and kept frocen) was d. ied in an oven at 

113& to l £35° L and cooled m a desiccator. The process of 

neati nq ancl cod i ng was repeated 11 1 1 a constant wei gnt was 

ach i •• ed„ i he percent mci sture content was calculated using 

following formula 2

Mu i-scute 7. = Initial wej uh t - f~ 1 nul weigh l: A 1tfU
weight of the sample

Haemoglobin

KasiOogJ on t n was determined uy C.nomethGmog lobi n method as 

described Uv User (Jv/t) ,

Principle of the procedure s A sample of Diced is mi tea wi Lr 1 a 

solution containing potass 1 urn c.amae (l Cri) and poiraini jiii

1 t-t r 1 lV rifu ufc: »l_«Fe * Ul\ } u ) , [ Si i lu-dfil du GJt L d 1 tiOS the

haemoglobin to methemog 1 obi n which I hen reacts with c/amde ion 

to form c\anamethc-iSujql oP i n. The r.anirie methemog lob in formed, 

adsorbs light at 0-1 id nm and is stable.

Procedure ; In duplicate, id. 532 ml ol Dloocl tvas pipe teed into u 

ml of tlie Brabhn; solution and mt.ed well. Hi ter 10 lonulss. 
reading was taken in Id &Li Summer son using h-m rim ; liter (Green 

filter* against reagent blunl .

ihe Standard solution of cyanomcLhsmoc!obin correspond!ng to 

3f.5!: haemoglobin was obtained from v.P. chest Institute.



liU l h 1 a Ths Cif3 t ! C_ CV 1 Cl €~n “.2 t -f ( U . ii « 1 Cl~* L tl e! H C cn i i Ci rif d “.,0 t U t 1 C,H iJ"i£

mpAZL'fS'd t-.ruj tne haeacqioDm content wf the samn! e was

calca’J altd as lei I ows ;

Li.u. c-l the sample X tonrc-ntration of the standard. 

O.D. of the standard

The results na't! ei,pressed in g has-mog] obi n per dl blood 

Serum protein

Serum protein was estimated using Hmret method as modi lied D\ 

Varies <3V6',-;»

Principle of the procedure : The biuret test is given t> those 

substam.es whose mo3 ecui es contain 2 carbomd I- L,GhHv» 

groups, joined either di recti, together or through a si nolo 

atom of m trugeri or carbon. Proteins respond poei li .el < since

61

these are pai rs of -CUNi-i grtups in the flioj acul e (User, 3V7P,'»

Procedure : in a ter.t tube / . b mi of sulphate sul pm he solution

was tai en and W. fj ill i Ci f 5S1 urn was added. Ilia contents were

till mKu b. Ill vci'^4 Ofln

for the total prats m eshifliation. 2 ml cf the above .miture was 

trans-rerred into another test tube to which 5 mi of the biuret 

solution was added.

For deherimination ci albumin, T ml of ether was added to the 

remaining mixture. The rubes were stopoered and were shat en Sf3 

times in 213 seconds dv iri>. prsi on. ihe contents were? centrifuged 

: or JQ minutes at '2&Q rpm. Then 2 ml of the rJ ear bottom 

solution without disturhino the prenaoi tnte. war, transferred 

into a i-est tube to uhidi 5 ml of biuret raagon" was added.

H r.tar.dared solution was prepared bv dissolving id.-i g of bovine



G,?
albumin in : ml of tl.rH HeGii. Lnfforent ai of the

solution were made up to mi with 13.2'U UAuH and were trsat M in 

a similar manner as Che samola, i or the Plant , 5 ml of biuret 

reaoent was added lq 2 ml n; u.2rl NAOH.

Hi 3 tha tuDe*5 with biureL solution were placed in the water' 

hath at T /u C -fur 10 (unutes. or colour ac-v 3 cpmen t. The colour 

intansitv was read at 5'1i2l nm (green -filter) in I Lett summei son. 

herum proteins ware e;,pro-,sod as g/di.

Hepatic lipids

Hepatic tip; dr. were e„ crafted according to the method o-f -Fa ten 

eh a3 Il9b7) and estimated qravifnetncai U.

Procedure s Appr o>, i mate t v , il.“ g oi 1i , er was hamugeni sed in a 

pestle and inortar with 2 to I mi r>i chi oro-tonn : methanol '; 

1? mi.. Lure. The homogenate was -filtered through Whatman Ho. l 

Miter paper. The I- i 3 Cerate and the rssj due suspended into .? to 

2 ml of rhlortHorm »• net hand nurture, were I ept over nigh I in 

the i Ph'igeratnr. un the -foil owing day. the real duo was 

subjected to second extract] on. The two fi iterates were 

combined ana the volume made up to 5 mi with chloroform s 

methanol mi., hurt-.

T n dup1 l cl t 0 . 1 ml aliquot Wrlb pi pot Led inio pi- ewei ghed

beat er s» ] j^glf were 1 apt in an o* en at 8i3u 2 T or l b. b hourr.» 1 no

Peal ers were? then cooled in a deal ccstor for .> hour" 5 and

ritinhed» The- diflerences between i 1 ,e two weights, i. 5. WC'i on t

of the amp tv Dealer and that ot the beal er con ta i n i no dr’ 1 PCI

lipids, ga.e the weight of the lipids.

Hepatic lipids were expressed a=. g.'ltSCl g fresh 1 i ier.



Hepatic g I ycogers
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HeoSui c nlvccgen was estimated using method dr>c,cn Peel b. 

Eei + ter et a] tlvh.

Principle of the procedure s blvrogen i s h , drol •. -;sd to g 1 uc ose 

and the glucose thus formed h estimated us-jtiq P.nthrono

reagent.

Procedure : Appro,, i mat e i y Q. 2 g r>; 1i v er I i -,5u5 was dropped in

a sugar tube containing " ml of 7t3:; potassium ludroMds 

solution. The tissue was digested cr-er a boiling dialer bath -f or 

10 iiiinulas. The consents were cooled and diluted w.ih water to 

10 ml. Then 2 ml of the solution was pipetted in a sugar lube 

and diluted to d m3 with water. The tubes were placed in i_o3d 

water and 10 m3 anthrone reagent war, added and I he contents 

were mixed well. Ihe tubes wsi e entered with 3 and ! ept if. 

boiling water bath for ill mmuLtss. The, were rernc.-ec! and 

immediately cooled under the hap. Ihe colour intensity was 

measured at 620 nm in spec ircnir 2u against reaqertl blanl . 

ihe percent qlyrogen content of me sample was calculated as 

-! nl 1 ows !

Resell ng of uni nown ?_di 1 u11 on f actor X_1 UU X i. 1 1

Reading of etd / g tissue lafen X t uuifl 

1.11 is the Factor for conversion o; glucose to glycogen.

Eload sugar

flood sugar was analysed b7 the method of Nelson '.194-4/ ar.d 

£amag f i U Y4 5,' ,

Principle of the procedure : flood is depr ot si m ted Dv a nnc 

sulphate - barium hydro;,ide procedure which gives a filtrate

containing practically r.c reducing substances other than



glucose. The* :mr - barium M I trjfce 33 heated with ,-sn aUal inf. 
copper reagent and then treated with a special arsenomol, bclate 
colour reagent. The colour developed is compared with that 
oh tamed from a i- noun amount of qlucose.
Procedure : G. 3 ml of blood was placed in a centrifuge tube 
rental ng .’..5 ml of distilled water-. To this, G.2 ml of G. I. rl 
barium hydroxide and 13.2 ml o-f 0.2"/. tint ~,ul phate were added. 
The contents were eha! art well„centr1fuged and -filtered. One ml 
o-l the + i Iterate, l ml water for Dl an! and l ml of standard 
were pipetted separately into three test tubes. To all the 
three test tubes, J ml of water and J ml of all aline copper 
solution -were added. The contents were heated in a bc-i 1 i nu 
water bath for n'l minutes. They were cooled quicii/ for 1 
minute and l ml of the arssnoniol yodate reagent was added. The 
.Glume was made upto 1G ml with distilled water. The colour 
intensity, was read at nm (green filter} m 1-letL summerson.
The blood sugar content (mg/tli} of the sample was calculated as 
;-oi lows :

Reading cf uninown x tone, of standard x 1flu
Reading of standard G.GI'Sml hi uod

Statistical Analysis

Means and standard er rorr. were calculated for each parameters. Fne 
data on food incale. gain in body Height, percent organ weights, 
moi s t ura content 0-7 the organs. haemugl ot 1 n . serum or GC8i n 5 A/U 
ratio, hepatic lipids, gl\ cogen. arid blood sugar Jo-els were 
subjected to anal ysi s ol variance. ^Jliei -7 r .alue was significant, 
the qrouc means were teed ed for sigr.j Ficance o-1 differences by using 
the student s-*"-test. All tests were considered significant at
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Results and discussion

The present stud', was conducted m two separate experiments 

(experiment JJ and J J J ) . Experiment j J , determined acceplabi hi, of 

the diet containing coot pd nahuda flowers as indicated by food 

intal a as well as the growth promoting qua] it,, m terms at growth 

rate and g •food needed per g we3 qht gam. while d.,pci iment lil, 

determined the optimal cooling time of nahuda ilowers tu 

man mu se its orowth promoting quality and attempted to -Find out the 

:e,e; ot hanuda flowers sate lor consumption along with other 

di&tarj components.

T weir, e weanling racs were di aded into two groups to be Fed for 28 

dav s ei ther sago--dengai gram (EL: diet) or manuda flower diet (Si-inin 

diet). The &fe diet provided oBg of carboh % drabs/i l3t?q diet cf which 

7.2q cdfc from bengaiqram and '.Pcj ; ram saga. in 5t3h3tf diet, the 

amour,t of carbonyOrate pro', 1 dec! Dy sacio ( _ibg) in Oil cJ 1 at was 

repJ acecl b, nahuda flowers. Considering /2“'. carbohydrate content cl 

tlahuda f lowers (chapter ( wo) , tib g 1 ewers ware incorporated 1 r,to 

l0Ug diet at the cost o: sago, to obtain 36g carboh.drste. I he 

(lowers were pressure cooled !or iQ minutes and air dried prior to 

their 1ncorpuraticn into the diet.

it Nri^ iJL>:=>sr:f\ac, thsu 1 a i~ ■=> feti oltm 1 tl diet sppiu fc?nL1 y aa ^ mu, h as 

tr.tise led C0 diet indicating that the iormer diet was as acceptable 

as the latter diet (fable 3.4). Sut it is possible that owing to 

the relatively higher moistuie content of the 5£ini0 di ei the aci uaJ 

Jrnod intale ol the hiahnde fed rats was lower than the observed

Howe*.er no at tempts uoi e made to determine moisture content
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Sable 3.4 hood intake, body weight gain and haemoglobin
concentration of rats ted sago-bengal gram and 
pressure cooked ilahuda flower diets for 28 days.

X rXuJ I fcrtu

Lit Tb

Sagcr-benaai 
gram (SB)

Pressure cooieU 
nabuda llouer^
(50ni0)

fttfiN *_ bF

Foot! „ neal e :at 'j 0C1 08

+ !7.S5 +27.71

Bodv ueignt gain la) V) . 2b :-i.suh
+ 2. 29 j; “ «

a Food needed 4 . ?o 1 S3. V /
per a weight gain

Kaemocti Gbi n r .so 17.81
K Ci / d J. )

± U. 78 i o.^-v

"Values ;',iiiniticantlv miFerent front tbe rorilroi values.
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a! the f.QrsiO diec.

"ins i jr.’; ght gain oi the rats fed (lift containing c uo( ej Manuels 

flowers was ~ 4 gn j f i cant j , lower than those fad EB diet '.74.8 7s

71 . 7_'q / . Lon=equFnl'l , , l he e-ffictenc, Lo utilise -food -f nr growth in

53MLt?) diet fed rats was significant], Jnwsr than that o-i those -fed 

EH diet. The Mahuda diet -fed rats required about 7.‘.7 times more i aod 

to gain one g a;- weight as compared to the EE' diet fed rats.

However, no siqniiica.il di t-ferenre was noted in their daemonr.bi n 

concentration between both the groups (Table 7.4).

Table .'.5 presents value o-f fresh organ weights e;.pressed as

percentage nf dodv weight. Except for liver weight, the mean value 

-for weight of intestine, heart, brain and lidno/ of Manuels fed rats

were si gm f 3 cant 1 , higher and that of sdl sen i-tas sigm f 3 ranti v 1 ower

than those -i eri '-jt' diet indicating that -feeding 0 l Manucla 11 ower s at

5S3?. ! ere] e„erted injurious pi feces on vital organs.

These findings are ransi stent with tho "/C? O T K.ci 1 !■ ad e t a l (3 9b'C) . Ft.e

authors had fed weanling rats for a— LJ cd y
cerea1 -pu]se- diet

Ct.fi i a 3 n1ng either 2b nr 5fc?g,' lTO3g ol tii ^CUI Lru prepared b\ USl i lC

Mahuda extract as the sweetening agent » it wa=> observed that the

I Ldne>f,, intestine anti heart oi Mahur.a i Pd rats were hes.ier than 

those o-f the controls. Pet ween the two rlahuda biscuit fed groups, 

those -fed 50?, Mahuda biscuits had heavier lidne,. intestine and 

heart than that o-f those fed 7'5;t Mahuda biscuits. fhe authors 

attributed these ef feels to some to., i actor present m hahuda 

sugai .

The findings of the present experiment. 1] suggested that SOniO diet 
ras nutritional \ f 3 nf er 1 or to :aE diet, perhaps due to the presence
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Table 3.5 Fresh organ weight as percent body weight of rats
■fed sago—bengalgrain and pressure cooked rtahuda 
flowers diets for 28 days.

Organ is 5ago-be 
gram (G

QIE.1G

m O i
H)

Pressure coo!sd 
rsahuda f l ewer s 
(50M1 i/3)

rlh. AN i Sli ■

i— xver 4.

His. 3d +p. 2(2

J ntestins . 22 5. y 3 **

J (3 . 1 7 ±3.50

! lear t W. J.v- 0.45h
±0. 01 ±3.03 *

Geleen W. '.-A

;H1. 02 ■i-O. U2

Or air. 1 . 16 1 O' • wJ «

;1 W„ 02 ±0.02

1idney m„ \j i 3.08*
±0. 04 ±0. tit,

Va3 ues sj am f i Cr-r.tl \ d i rent ;t am the r ontrc! /alues.
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w! SOITiO growth CiOpCeSSOT Whl Ch Was £1 thor fict hOot i ahl 1 e Ol" that 

the Mshua^ r l owe3) s v-j ere net coni- ed tor long enough tn?,a to d£=.trov 

the on called, fintmuci it: one*! laclor/s. Hence. it was consi cltrsd 

worthwhile to explore wnethPi increasing coaling time and/or 

reducing nahucia content of the diet would impro.o nutritional 

quality of the hahuda diet. Thus, it was decided to increase the. 

cooling time of flowers from m to 213 mi nut?-:, arid at the same time 

to reduce the 3p,s3 o-l hahuda 4 lowers from 50g to 25q/lQ0q diet.

T hfcl tr f uPu: fcr) peri ment 1 ! I was set up to t r i, On tig ate the . *s .£ r * ^ c1 of

feeding ui e %. containino 5 or 513,. hahuda. I lowers pressui'f’ cool ed f Oi“

E1 ther t fa or 20 minutea, on growth and 0iochemical st-itur, o f

weanling rats.

Ftrr, weanling rata were randomLv divided into fi.e groans to he fad 

for 28 da'-s either casein diet iC diet; or Sago-oengal gram diet <£D 

diet; or diet containing hahuda ilowers corned for US mi nuta at 25% 

level t ."'Shi i3 diet; or diet containing hahuda flowers cooled for 50 

minules at 55% level :25h20 rlieti or diet containing huhuda flowers 

cool-ed for 20 minutes; at 5lS". level (5wn2£3 diet). Ihc ai i di i ed 

pressure coded hahuda : lowers provided ,*;> or n3a of c^rhohydra1 e at 

SO or 25,'. le^el r a spec 11 veJ > „ In this experiment, moisture content 

o !• all the diets was determined to calculated actual food ml ale. 

Since the moi store content of al I the hahuda diets was higher than 

that of the ED and C diets it/, '317. of 25H30 diet or 22.52% of 25H2U 

diet or 29.38% of 5Gh20 diet Vs !u„l% of SB and 5 diets,'.the Food 

intal e data of the naliuda diets "led r ats was adjusted i o the excess 

moisture content *,i .e. i /. 88- H3. 1% ~ ,'„2b access moisture; o) the

altt-3.
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hood intake

The sduiitd means i-or food miali are presented 3 fi table Z.6. fhe 

F rat:c as '.l was -a gnii ic.-inr at P ~ 13.05 le^el indicating that 

• anous dietarv troatiiients £•,> tar ted -;i gnificanr ad-frets; on their 

food jntele (table 2.01. The individual comp ar 3 si on 5 between the two 

mean--, reveal ad that the -food in Late of rats fed riahuda dials was 

si grof 3 cant! T J ower than those led SB mat. Lt might be that natuda 

diets -1 sd rats began to eat lass constacjiian hi y star tad t o grow at a 

slower rate, thence!orfh the/ continued to eat less because of them 

decreased requirements owing to their smslj hodv sire. It coald also 

be that ftahuda diet contained some to:, j c factor which acted as 

appetite depressor and/or growth depressor. fhe hypothesis that 

nahuda diet contain an li nutn ti onal /1 o\ i c factor seems to ds~ more 

probable as the food inral e varied wi Ih the nahada content of the 

diets. Ihe rats tea 2‘5r12C3 diet ale significantly more man those i ed 

fiuHm diet indJCatuifi thaL leaping the cooling lime canal ant. 

reducing the content of nahuda Mowers l rom bO tc 2hlg/1 uftg diet 

: r.t reused 100c! intale by Vi/, . ho such effects however, were 

observed when the content of haiiuda Mower m ins diet was held 

constant arid cool 3 no Lime was .-arise! /it though the chidCS? diet tad 

rals ate 2t!„ 3q mare food than the I'bhiO diet Feci 1 at/ aunnn the 

entire e-.oen mental periods ( 281.2 Vs ,1o2.8u;.

hanv invest!ngations ha.e reported that feeding of 

goes /pot pigments l P a r are present in cert a* in plants 

loss o-: «ppetihc- t£iuM&v 19*18, Fugle and Eh al el J 9t10,

iv5bi„ bit ewise, saponins present to tfic eu tent of

poi/phenol!1c 

have ied to 

^otieh ot ai

“tj/

1 n

alfalfa (lucerne,- have been held responsible S-ci a dep; essant effec

IV4H. Coons1, at alon ; eeci consumption in chief (Draper Coons-, 1 V48
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! an I s h Food
conti

intake, body weight gain 
ol and rlahuda -flower diet

and FER of rat 
s far 28 days.

fed

die ib

fariabies bill 8 -.'51120 bte'IZ'S f--ratio

Rood in tale1 ui

hEAM 

72i-25 284. 3 °

-i-1 ft. t-i.1.139

Eod. weight 
gam (g)

7 J- 00 vw. L 13 4 K l! „ 9S**

0

g Food needed pc-r 4 
g weight gain

;. EB h.0«

•*• 0.50

A. 57 

0. i t

5» "*8 

+ vi. _.7

'Values of rkihuda diets ad lusted for the moisture con lent 
of the diet.

ini : l ccmcs at f‘ - 0-05 jovel.
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hepi Ci' si y <5t ul i V50, ' V5V ? « Rerent 1 , , .icisbi et si. ( i V0-4*

rii3,p reported that unprocessed nan ud a seed £ «l c con t a,i a i ng -£..5/*. 

crude sanom n ar.d tannins incorporated m Lo buffalo diet at

Z"57» ie.el, dep. eased iiiqast±L] i it. of nutrients (crude protein and 

fiber?. The author s attributed thus depressed digeciibil ; r< a\ 

nytrienl to the presence cl saponin or lanmns in unprocessed jlahuds 

seed c at e.

nftionti the diets tested in tne present c-:,ppriment it appeared that 

the 2SM2C3 diet was relative!, superior in terms of toad mtaie tc 

L'Shllil and 501120 cLet-*.

The pattern of wee,1-wise -food i nlal & of rats ted various diets

(Figure Z.i.A? indicated that in relation to £t‘ diet fed rats, those

ted casein or Hanuda diets ate sign i f 11 anti / less throughout th.e 

e-.peri mental period, fht gap in : ood intake widened between the SR

and 2‘5ni:0 diet ted group from the second wed and continued to

remain wide throughout the ?„perlmental period. Lifewiso the rats 

■f e ti ,:5n l O or 50r1.r0 tiers star Ltd to eat less than those fed .?5tl ,_0

d 1 St from the X~te o ■f ttin. orper i men cal Dc^r i dl and c tiTiti nueu tn

cat 1 ess throughout the ev. per i men t (Ta! i! e Z . 7 ; , Ths gap i i'i f OCift

j n tai e h~ tween 25(1203 and bOnl’C bzcAme wider after 2rMd wool of tne

e„tari (rent. The pattern of food intafe, points to the fact that it is 

the amount of Mahuda i 1 ower innrstic.n and not the cool mu time that 

i s r esponsi bl e -! or J ciss of apped te.

Pody weight gain

The pattern of weight gain of i ats i eci variDtO diets was the mirror 

image of then- food intale (labJe Z.t,)* the "F ratio of 2u2„9S was 

found significant at R — 0.05 level which suggested that the
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Figure: 3-1-A Weekwise food intake in rats fed various 
diets for 28 days.



74

table 3.7 Weekwise food intake 
■fed control and Hahud

and hodv weigh' 
a -flowers diet

aai n o-f rats 
lor 28 days.

1 n cJ j 3r"riwee!- 

ntMN >- St
Food j nha!- e to,

4*Hwee:

su. /s

•M.Ui
7A. t> 
-i-t.51

U... Of 

-> .. 7P
~'A .73 

K4!. S'S

.,£? 613. ^5
+J. A !

30. 5
.a

V4.: 
i A. i

V4»25 

4 ii* S3

250 3 0 55. C'U C w3* a - \3f ■'O
-i 4 . A o ^ c\ a'd i 1-6

66.7 A 
„ A 7

.n.'o 14 /J.7: /"' .40
2ll •* _. 2 V 1^.2’

7 t. Oi

50!“! 28 >v 14
o-> -i 4

SB. 60*

-l-S "A

Bods
weaghl gam to)

3 2.1.2 21.tft 3 3.50
' i . 3 A + 3 „ 52 -1 t . 42

17.5 

17. i 4

•AP 4 —i J. /
l- * *

12
iV‘

25810 06. _ S 11. -.3
;-2.24 ->1.25

! 6 50 
j S

r-Hffl OF. 25 
■+■0.45

iE.
i.

3'
3.90

16 . 2c?
,S7

L-0H20 84.-'d 3 7. ."S 3 3.63
-1-0.4 1 -'3.42 i3»92

•j " ncs;

-i-3 . It



’.ariciui di Etsi". treai mei i is had e„srtad signif j can t effects on weight

Odin U"[ t h £? C a L S l I aLi 1 O - * & ) a 1 11 C 1 i~i Cl 1 V 1 ClUa j C GiTlp ar t. O/ GHS t36? U(rieh

the two itiiins indicated that the rata i ed t.B .iter. gamed 

sx cm M cantl v ,«ore than those -ted casein or rlahudc., diets. ho 

siqm hrant Jit; e.’auc/e in weight gam was observed between the rats 

fed casein and dtirib’C diets t?l Vs ev.lu,*. looping the rooting time 

constant, j nci easi rig the tlahnda flowers into l he diet -from I‘h to ci3/„

75

1sd to growth arT 65 t. fhe weight qan in r*c*tr •» i ttfCj Ci 1 fcr & W-cXdd

of- those fed :5iidw id „( H ~/'Cj vs .bd.jT.g) and 4V”/. at t! 1 ed £ih*

* »1 “ * td t «_ »_«« * n1 ~l * a / 1-1 t 15 ,r U m , dn i . At the same J ev e l o-f hah lid a f1 ewer intake

significant di:terence in weight gain w.-ss observed when tne coni, i ng 

time was varied although the rbhvO diet ted rats gained 9.?g more 

weight than the fTiiiJCs diet fed rats <ol‘. i vs 52.*g/. These data 

suggested that rvahuda -l i owers contai n some growth depressor whose 

ad. arse sf-iects corresponded to the amount was inge-ded by rna 

rats. Ihese findings are supported by those of Vvas (190/) who had 

earlier demonstrated a depressed growth rats m chici s tea diet

containing l,? to lAwi hahuda flowers residue. Tht- auiiioi report

that the adverse effects on grniith ot chid =, disappearaci when h

diets contained hh/. hahuda flowers residue instead of 1V to

The pattern o-f weal 1y hod7 weigh,t gsin of rats -fed ,ariou= diet a 

'.Fi aure T. L.ana ladle V.?; was a auDporti.o? net tern to that o-f 

wee! J y food inhale. The rats fed casein diet were -found to trai 1 

behind those led SB diet and the rats feci CdhcQ nil owed casein diet

f ad rats. Lifcwise. the rat ~ t ed Bbrliw diet Li~aiJ ed behind those f ed

Voncti diet and the e tX h s

T31X1 Swlldt3 were behind dSM 10 diet fed rats.

As was observed in C rl BP u i ! OOCi j n tai e, tna CJ CAp in weight gain

became wider between Vtln22i and SOhct) as the experiment prcigro-tsac, 

[t was also observed that between VSlil'E ana SS diet fed rats, i he
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FigureWeekwise body weight gain in rats fed various 
diets for 2B days.
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Casein
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25M10

50M20
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gap, in weight gain was wider than trust c Peer,ad in leasi intaia 

indicating decreased eh-iciert:. o-f uf, Station of food far growth.

77

T “,b J e -1.0 ul wo i. ns. lucies the v a! ires -fur gram i-anti nac'Ci'~jci per gram 

weight gran. If appeared that the rata led ca spj n diet needed u.4jg 

miir e food per gram wei ght gai n i_han t_hsj.r>a feo fbh cii at .4. J . a

_ „ hV,~s n 1 K Sr dl T "f 'cc'ir till G between the v&Iues W5df’*C {Q W a . or i i Cj t

st ahis 1.1 C ci J. 1 ? sn urn f i cant . ihe amount of food r equired per Gjr’eiirt

weight C\C<I fi loru f lean fly differed emonq SB and 33m 0 ut* 35hI'U or

SGlil’fl fed rats (3.68 Vs 5.04 or :i.5? o, 5.38g). All the Manuda diec=> 

-l ael rats were i ass ei-t aoi tnt i is uti I x ~ ati on of food l Oi siren.th than 

those fed EB diet. Howe, ar the “f-Hti enc\ of food at; 1i r at j an

z r*c. rs^r/fru tl c'LTSo Zu J i 1 C"f the amount of Manucla i' 1 uWer s in the si 3 Qt

Tha r ata ^ ad 25HC0 diet needed 0 ■ W 3 9 O {■ i S33 food per gram n-f we i gn

oo j n ban tbat nat'dad d i those f ad SBnl’K diet , .1 .r-> i i\l« Ji V .1 . _>Elci) « ihor.i

data supported the hypothesis that riahuda flowers rantam some 

growth depressor which perhaps reduced the growth promoting quailLy 

ot the diet.

tamer, rful 1 y ^-nd nundhi it?//) had demonstrated that riehuds seed 

meal containing ?7« saponin was tone when administered parenteral Iv 

or or cs 11 .. The Sia thorn obscr.ed ties true 1i on and slotisghiriu o-i the 

superficial layers of the intestinal mucous membrane foi Lowed n. 

.ntense i n-f 3 emmet i on when the saponin was oral 1 , ad mi m star end to 

mice. This might sai.pl airs the dacnadsa in food intale and 

consequent 1 , lower body weight gain oh served .n har.uda diets, -fed 

rats as rlahuda -! 1 ower 1 i 1 e Maftuda -~eed meal .do contain saponin 

Bv\ thoisgh in u smal 1 or aisis-iunt as dj setsss^d subsequent! v.

The evpen ments of Heywang 'J?bU5 showed that both dehydrated and 

sun cured al f al l a mesLs ttnldi w -I actor s that rot ard Lht orowl ii o-t
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, owng chic! 3 when included ir, fhe diet at levels as Jaw as U3 

percent. However, PeLei son UVGM -cub/ demon sir at r-d that rne Growth 

mnsUi hng effect of quill aja saponin was sioiuar to that of 

deh yd rated alfalfa meal and opined that growth inhibiting effect of 

alfalfa meal might have been due to Sacomns. Later, Heyv.ang and 

Bird ( 1 v53) ted diets containing £2.2 and u„47. saponin extracted from 

altalf-a meal, to erode until! the/ were si;. wee! ~ old and observed 

that the saponin inhibited their growth, reduced their met 

consumption and decreased etfiaanc, of diet uti 3 i cation. The 

authors cbser.ed greater effect on cirowtn inhibition when diet 

contained 0. V. versus 0.2% saponin.

Since no report as per author s knowledge, has been pubJ ishad 

stating the presence of saponin in hahuri? flowers and m the present 

investigation rlahuda flowers wore found to contain about Th. of 

soluble crude s,ipon<n it can oniv be hypothesised at this oomt that 

the j I effects observed on weight gain, food inlsie and efficiency 

of food utilisation were perhaps due to the presence ot water 

soluble sap on i r. in the iloweri. [t ma. as well he duo to some other 

toi.ic components such as pal / phenol ic roinaounris, 3 u o tannins which 

are i r.r»n to react with protein* reducing their solubilitv (Hough et 

al iv7//'., Tannins (Gandhi et al trypsin ,nniDi tor ana

naemoggl utinm (Ramomam and Subramarn am rTSfl ; ha.o also been 

labeled as growth aopr etso.-s. Ganahi et al ;iv?5i hate reported chat 

sal seed meal rontair.s H-lu% lannins which inhibit growth and cause 

othpr to.,ic ei farts in rats when added at TC% level into the dirt.
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The authors observed that the del etsri ou~ effect1: observed in race 

were dependent or. the amount n; sal meal and quantity oi protein in 

the diet. It appears that some of the acir i cui tur ai and wild edible 

forest products cont*i n anti nulr i tional tone factor/^, otnerwi 5t 

the*. could be uti Liter! tor human and animal feeding for obvious 

economic reasons.

Organ weights

Table 3.S exhibits mean values tor weight of fresh organs a;.pressed 

as percent bod/ weight, of r;us fed control and nahuda -flowers diets 

-lor 1'S da.s. t-.cepl ; or livee weight, the F ratios for the weight 

of- insestine (7.24), heart '.ti.blw, spleen <5.IS), drain (7.“.2) and 

f i dnev iF'.OS) were found Sign i »'i cant at F’ = 0.05 level indicating 

that organ weights ware significant!, altered in response of various 

diefar. treatments (Table 3 .IS). The compar i si ons between the two 

means revealed that the mean weight tor intestines of Mahuda fed 

diets was significantlr higher than those fed casein diet but no 

such significant differences were observed between inUvftmal weight 

of rats ted BB or anv of hlahuda diets. F.vcept tor SB and 25hlu diets 

fed rats, no significant differences were observed m mean weight of 

heart between L and SL' or 2511.10 or 50M20 diets ted rats, Likwice, 

no significant differences were observed in mean values for liver, 

intestine, heart, spleen and i i fine/ weights between the rats feci SB 

and 2'5n20 diets indicating no injurious effects of feeding 25I12G 

diet on the vital organs.

It may be recalled here that the advei se effects of feeding 501120 

diet on food iiitf.lt and body weight gain were more pronounced than 

that of feed! no 2Si120 diet. The data on organ weights along with 
those of food ml ale and body weight gain suggested that it would
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"TcsilSX cr Zn 8 tresfi organ weight: as percent body weight oi rats

-fed control and Hahadas f1 Dt-.sr diets for 2S days.

D3E'1 £

Crgans tg' L SB 7511 i 0 253178 501120 F -ratj c*

nfcfti ! +
Li /er H -3 « C^!t3 5. 90 4.41 4. :.8 3.,.-4

10. 4 0 -H3. 39 10. -18 + t3. 16 10« -1 0
l; »1 ~» i.n o \-t A. ‘ 7 -4.8 • -1.44 h l3o

+a„ ?& 10. *>.S ;‘-8. J 5 +0. t‘1 +0.33 1.15

intestine a c* 5. V0 1.18 4.81 3 „ 9't
+ri. as -M3.22 + 0. ".0 10.22 +0.26

fc „ 66 T n 4. “'2 -1 . V0 3.U1
+0. 08 +0. 10 10.2 4 20. 2T 2 0. 28 .2 V*

Hear t 0.42 0. 4 6 0.7.6 0. _-S o. ;.o
+ 0 . 0*' 10.02 -H3. 02 jO.CH 10. 02

B 0.39 0. •/ i:. -10 0.28 0. 53
10.008 +0.02 ±0- 02 10.008 ;:0.03 5.53M

Soleen A 0.-4 7 0. -! 5 0.21 0. 77. 0. J 7
+0. w? +S. n7 +0. 05 10. U2 20, D2

hi Q. 4 1 0 . 3 a 0. To 0.74 0.72
+0„ Be 20. 06 10 . 0 . 1-0.01 4 0. 02 5. 3 o’*

Bra; n l . o? 1.4 l j . J.V 1.37 J » J 4
+0. 04 10. 0-1 10.04 10. 02 20. 0-1

h« i. '.'.I.' l. ! 3 L n l . 40 J . 65
+0. 0 4 +0 „ 0-1 1_U. i 4 +0. 04 J-0 „ U0 / „ ~2 •*

i- idnev A 0.02 0.88 J'« 0“< 0. 79 Pi ~7 nkJ n / T2p - 0-3 10.0 1 10. 06 J_W. 07 10- 04
h' 0. VO 0. / 1 0. 92 0. 80 vj . 94

1 u. w 4 10.02 1 m. 01 1.0. 02 ±0.03 V.00*

A = weiahc at ; f g£h oroan *£i cm ■ficance at P - 0.uj IsjOI
A= percent Dad/ wejohc
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net ha unsafe 1 o incnrporit? into d3Pt, iiahurta ;lowers cooled ton 1'Q 

isimitei at chT le.ei.

The higher weight of .anode, organs. in relation to hod- weight in 

■ ‘ssponBC! to fcedi ng diet containing Hal meal prat i ding 3*i tannin- 

has hor-n reported ecu Her (Gandhi e t al 1975). ouch etiecLs, on organ 

weight ha.e been considered a; a phy si ol oqi cal response ci the rot-i 

to decreased i one! in tale (Lcharer J V.VJ •

In the present experiment since ,T5rl3 0 and 5wn2&) diets led tabs ate 

reapc-ct i ,el v _’Q"/» ar.cl bc"/. leas food than the C„R rh Ft fed controls. it 

i= pnssihle that the higher organ weights expressed as percent Poth- 

weight, were actually due to decrease in food in tale and

consequently horh. weight.

Moisture content of the organs

To examine further whether the relatively higher weight cd oraaris of 

riahuda diets fed rats were intact due to increased moisture content, 

the moisture concern oi organs were determined. The percent moisture 

content of the fresh organs of rats fed C or SB nr 25ntli or 25(100 or 

5£ir12u hj.et is displayed in i'ahle l.v. Except for ^he F' ratio 

cal cul ated for moisture content ui intestine, the ratio lor li’.er, 

hcr.rt , spleen, hrem, and iidnc-vs indicated that vatiou-i di i»tar / 

eieutments had not ai l sred moi .-,tr are content a:- these oriians < l at! a 

2.V,-. The cchiipar i si tins between the group means revealed that the 

moisture content of intestines of rats ted 25MJG diet was 

si sn i f s can 11 v lower than that of rats fed Ell diet. However, l here 

were no si am-Meant differences ntiserusl m moisture content of the 

intestine among the rats fed C or SP nr 25n2*j or SO lieu diets. "inose 

results indicated IhrtL feeding of diet containing rlahuda -flowers
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iaoie -i.9 Percent moisture content of the organs of ratsfad control and Mahuda flower diets for 20 davs.

UlLI 6
hoi state concent 
of crgans
tg / 3.0‘Qn> C SB 25n3 ft 2bn 20 5OM20 F-ratio

MEAN i SE

Li ,-er 71'. TO 7 7.7ft 67.80 76, 60 7?. 10 3.07
t.1.75 i 2. 2-1 + 7.1 S + 1.42 2"'.. 20

:n Ct'sc i rie 8ft. r.ft ;;1. 6ft /S.5U 80. i3 8i „ /Q Pj~7 W

+a. ?6 ±1 . 7 ! . 60 + 1.56

Heart i C a wki /V. ,'ft 82. 713 7~‘. 70 7-i, 50 J . 60
+0. J +:■. 11 f.7. 08 + 3. 0?

£>ij L (tSn 78. ‘ft 79. 70 80. 20 ?c*. 70 oj . :.o 0. &3
+ 1 . 04 +ft i 80 •f] „ +7 « 66 + 3.58

ttrai n 70.80 Oft. 8 ft 80. 70 SO, 00 /5»60 3.09

->J . 0 1 20, /5 2_L a 8 i 22 .46 +7.03

tidnev 82. So 78. ft ?H. 1ft 79.10 75.10

"*-2 * + t „ 5 4 +2.7 1 + 1 .155 +7. 49

“bjanjtjcdncc? at P - ft.U'a level.



crodwceci no ill affect on Clio rnOi sture content or tlif5 orcians. Inc 

tind-inas support the specuiphi on made Siirl isr Lnut in ihe present 

e pan ment, m ahsr or cum weights in prcpofuTt to had,. wcigr.t 

aiservGd in Hahuda foci rats, in contrait to those of the controle, 

was t ncisad due to rtPio eased hod* weight.

Hepatic lipids
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bines ci svciL7 ons in hepatic f at cantent as c& <cansequence of the

}I7i C6TJ Ot ~;ome tone substances 1 r. an 1 ma j f ead c ha,a Dean repor ted

iSharjno ot -it ivSi , bul 1 man et a l t9G2>„ in the present a,. per ..mc-nt

too h^pc^Li c J 1 p j d iron ten t detorminad ta assetinjn whr Liicr

eedi no of nuhuda ! lower s would Drj ng about siifiilar channos. fuSi f 

UJ presents the mean -allies tor hepatic i 3 pi at at rats fed control 

or hahucla chats. The b ' rsnc o-f Ju.b'O -,i gm f 1 cant td P ~ U.S5

] £tE?3 suggested that i hs v ariou s dicitar~^ ti eutfiic-nts had eu fit teci 

r-i-yiiii 1 z ant ef -t e-c t on ticpa 111 3 1 p 1 ci con ton t s. ! he croup tf»ean

cumpar,sions .indicated that, hepatic J 1 p 3 d content ot i t3 and StjnJI'iu 

were cl e\ated as campm cd to L or SB or 25n2l3 diets. Iu.it the <6Jt;e 

of hepatic lipids ot rats Ted l or SB diet did not si gm-fi cantl v 

, an from each other . u2 Vs 7.I3ig,' IQiJg we t tissue). i_t ; ewi se-, no 

significant cu-iference j r, hepatic lipid content was obsertsd between 

rats fed 25h2B diet and 5£’ or L diets (2.9-T Vs I.. 06 or 7,02 q/ih)Cki 

wet tissue,. The livers o-f rats tea 5CM2‘ii diet contained 

si am f 1 cantd v more tat than l hose fad d5n20 dint incur alir.g that 

j nertusing the content of hahuda flowers from 25 to 5Ug /JtSGg diet 

increased hepatic fat rontent. The feeding of diet containing Piahuda 

-Mowers cooled for in minutes '.I'hiniG diet) led to 1 ncreniSil 

accumulafion oi fat into hepatic tissue as compared to feeding of

25H2Q diet
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Table 3.13 Hepatic lipids and ylvco^si 
heamoglohin levels o-f rats 
nahtida -flower diets -for 29

;T blood sugar and 
fed control and 
days.

DI LTS

Vs;- j ,il, i es L se .tin i a 20020 53rf23 !- -.-siio

rt£AM L GC

Henat u. 11pi do . 32 ::.i3L 2. 9 A 7.41 7.0.96-
<g/130g wet 
tissue; M3. If"-- -H3.34 H3.09 tfi - 34 t.0 „ 10

Heoat lc. gl 5. 29 5. B3 4 . 54 b. ufi 4.4 2 l! « / Z ^
c og en g / l Clog 
wot tissue* 10. b! -*-0. 47 -U3, 20 +0. 7 7 10. 22

Blood sugar 93.9/ 2/. 23 77. /1 Dw. 2-1 '1,79 1»38
'og/u])

+5.0W 14,C4 ■j-7 „ ", i_L’. 23 c. O

! iaemogJ ohm 12,70 i r* „ ^ ? t £ Et *T! 1 <* 1 Ej? n. 74 2.4 2
(ad L

H3. '1 1 113.72 ±3 - 4 3 10.46 10. 29

*bi am ; i csnce at P ~ 3,05 1 eve L „
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bhartna ?t ai held observed that lipjd content of J iver tissue

; ncri?n?ad in response to oral adnn r f 3 si t attar, of Lantana camara j ee ! 

in gin nea pngs, Later Stillman et ai (3 982) reported that total 

npids were higher m tne liver, Meine/s and pearl of Lacsia 

□a i den ta 11 s poisoned gouts. ihe authors attributed these ; incJuigs 

tn some to;, ir substance, s Dfetent in i .an tana camare* and Last; a 

gcccj dentalis.

Recent] v l all ad et al 0 986) na*e demonstrated that inclusion at 

hahuda m scm ts made out o-f Mahuda augur, into cereal-pulse diet at 

25 or bid); level, led Lo a tail, 1 ivei in rots within 28 da*s. The 

hepatic lipids content nt rats fed diet containing 2b and 50;; Mahuda 

biscuits was 2. 5 and b Limes respect i v e I v , higher than that a f l he

control diet fed rats. The authors reported that the to„ic factor

present in rlahuna suqar perhaps had caused elevations m nepotic 

lipids contents.

Hepatic glycogen content

The mean values -far hepatic giycoqen levels are presented if; Table 

JO. fhe F ratio of 2.72 was -found si gni f i can t at P "= 0.8b Je*-el

whim i ncli catecl that the hepatic g l ^ t~ ogen con lent cl i ; fared in

response to yar'jous dietar. trsncmantn liable „r.„3Ci), t‘> comparing

the group means, the hepatic gl stager. content was found to Pa

si gn j f i can cl / 1owtr i n the rat =, fed PbFlJS or 5811212j diet than that of

86 diet fed rats (A . h-l or T. -12 Vs b.BSg/ t OGq wet tissue). The

ha pa tic g 1 V cogen can Lent of rats tori C £>E‘ diet did not

Siam f i c an 11 ^ .arv from each other tb, 2 V Vt h„ FiOg/3 Dug wet tisvuo; , 

8i nil lari>, no significant difference in hepat i c qi vcoqen content was 

observed del ween the rats fed 95nrG and sP or L diet tb.ut? Vs 5«F<S 

or 5,7.c,-g/3 D8g wet tissue). Minting the ruhude diet? fed i ats, the
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hepatic ql.cocii’r. content ot .hose f f'd I’bhl’K diul was higher if. an 

those fed 25I1JC3 and S0i1l‘G diets, however, trite? value- u?rc- not 

fo'Jn(i significant!,' cl i f fere-ci-t fru.ii each other.

EarJisr Hornhi ool J?7'Sj had related the lower gl ,eager, content m 

the hepatic tissue to alterations m the control of glycogen 

z ,nt haL-ee acli.it, to store small amount of glycogen while 

O.-ii'dfi-f-i d and Cartel i <.1'?79> attributed the de>.reuses observed in 

hepatic qivcotien content of diabetic rate ho increases in heaatic 

glucose h phosphatase atr, it', which was related to the alterfltionc 

?n hepatoe,tea.

. he tts^uc i at ion of usponintr ^i tti the 1 i p i d and p r o t e i n met abo l i a w a 

ha.e also Peon reported. Sir tori at at u?7?/ have related the 

bene, t-i^ial effects of son abeam preparation m lower ina the ^c-rum 

cnul e-sterol to the ability of saponin z present in so*, .-mean wh.ch 

formed r.cnabsoroeDl e completes with cr.cl ecte. ol, Later in jc/~9, 

Sir tor i et ai observed that sapomns prerent in lupin-is seeds of 

legumes interfered with the full utilization of seed protein,

in the present stud',, it is plausible that saponin present in nahuds 

flowers might have produced -? Iterations m c trdohv drnte metabolism,
Q

fha cicci'eased hematic glycogen contents observed m rats fed 25ft Jl3 e*-- 

SiliijQ diet perhaps wore duo to an impairment in carbohydrate 

adsorption, Earl i sr nul I y and Gandhi had demonstrated that

oral ingestion of saponin, damaged intestinal tissue c«u-,j ng 

j mpai rmen t in carbohydrate absorption. However, con oun.pt ion o-c rolicS 

disc by rars did not aart alteration in gl.cugen storage by the

hepnl, r. ti -sues
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The a.ocaae blood sugar levels of rats -fad cantrai or I't-ihuda diets 

are exhibited iri Table . ,jC. !he calculated F i atio was not found 

significant at f‘ •“ 13.05 level. The mean values S or blood sugar 

ranged between /J./9 tn 87.70 mg/3 00 ml blood. Tne heuatio alycoqen 

and blood suaar Levels fall owed the complementary pattern 'J-j cure 

li.Jjj. Both the values wore lowest m 50IT7G diet fed ral . and r.juhest 

in those -fed 8B diet. The blond sugar level as well as hepatic, 

gl/tugen content of rSrCG or SB diets foe rati wore comparable,

The charactei isttc sugar of DlciviU arid of tissue* -f Luids is glucose. 

Ihe la ,er na: chief r eipunii Di 1 it; to regulate blood -ruqar

concentration since* it possesses a oupplv ol glycogen directly 

conver table to glucose* (West el a l . bad m et al ll9Ios have

demonstrated that n»_o m blood glucose levels decreased the output 

of glucose by the liver whereas tall in glucose resuJted in an 

increased output of sugar by Uiu liver. However at any given he? 

the blood sugar le.eli represents the balance between the pro: Gvtf-^ 

adding the glucose to the blood and glucose uptal a by the hepatic 

tissue for storage clest et nl 3'?bo3. in the* present experiment 

these findings suqaosleci that the aloud sugar levels were maintained 

at the coat of gl-coyen storage '.Figure 12/

Haemoglobin concentration

Table 7. 10 also displays the mean neamogloLnn levels of rats fed 

‘,3i j ous diets. The F ratio was not significant at P . ■= 0.05 which 

suggested that various dietary treatments produced no ii: effects or 

naoinatc*! og i cal status of the rats liable 7.3 0*. fhe haemoglobin 

lo.e-ls cf C and 8B dirts fed rats was found comparable ' 17.9 vs
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Flgure-3-2 Blood sugar levels and hepatic glycogen contents 
of rats fed various diets for 28 days.

Blood sugar levels Hepatic glycogen contents

Casein 5B 25M10 25M20 SOM 20
Diets
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3 2. "2g/di 1 . Li i em js, no difference was observed in their 

hssmoGLobjn level a betw,.r'en the rate fed bf or 25nc0 diets ( ! J> / 1 Vi

1 i_! . Lj2Q / 0 i. } a

The i laemogl obi n values did not vary aniunq the Mahuda d3 eta -ted rats. 

These rasul Is are in 3 i no with those of I ai tad et ai fJ 9(563 „ ! hav

had observed r.c mart ed unf a\out able eflects on haeo^ql ahi n stains 

when waaniinq rats wtre fed nahuda biscuits into the diet of wheat : 

t.-snc,al gram nurture (3 ; l, at 22 or htr/. level.

Seneral3y , tone components m- food are associated wi ch neinol , = j t oc 

red cells ant: anae.r.La. Bailey (Ly4S;, Eagle and Bialaf (19S&3) and 

Couch (3955,' reported that qossypol pi ament (constituent of cotton 

flower) loutj i’- led to decreases in haemogl coin level and number of 

red blood cells m rats. Later bcorge u9t5) reported i hat taponint 

possess a powerful hemoi.tic property but they are needed m 3argar 

closes to produce he mol . si s.

Ihe data of the present experiment 1 L j indicated that nahuda flowers 

cool ed for' ill or 2u minutes and incorporated into the diet at Ji> or 

5u2'. leveL e..erted no adverse effects on the naomatol ogi esi =talii; of 

rats. It ma, be that the amount of foi.u substance ingested through 

liahuda flower diets bv rats was riot suilicient to produce haemoL/tic

fcifC t£ a

Serum proteins

fable 7.l1 highlights the serum protein status of ,arious diets ted 

rats f-or 28 da/s. fhe serum of rats ted St; diet contained 

si ora f i can 11 v lees prwteins than C diet fed rats : ^. 06 Vs V./4 

q/dJ : „ fne decrease in total protei r. seemed to be due to decrease' : n 

gj obtain ie.els because globulins of the SB diet -ted rate were



1 able 11 Serum protein and A/G ratio of rats fed 
control and Mahuda flower diets for 28 day’s.

DJ ETG

Van <-ib 3 sb C se 251410 2br(2Q 50H20

MEAN! St

Serum iotaJ 
protei no

. ? 4 7. 06 o. 95 W B / . 00

a/d3 > tp.'-J ±0. IS 4 0. 1 3 -i-0 a 2!2 H4- 23

Albumins 3. 69 3. /3 _ « .J I ■ .or < -i
o / d 1 >

±P» -1 '! +0. 14 ±0,21 4 0. i2 +0. 15

6iobulins 4«cv T.V'i 3. ? 4 3. S / “7 “ 
a J i

cg/al>
tP - 40. 2b +0, J 4 20. 24 2®. 16

A/b rats o a. v4 1 . J 6 0.89 0. 82 0. 86

+0.09 I-w. i 2 20.08 4-0. 136 +0. 06



si nm f i cantl v lower than those of r.asf in fed rate ' .'4 Vs T. 0O

g/cil 1 . Tna albumins in serum oi SB diet -fad rale as lumparsa to C

diet ted rats snowed an upward trend Cl.„“'3 Vs 3.£>9g/c!l). 

Consequently the A/6 ratio o-f the former group ot rats was net 

significant]/ different than that of the 3 at ter group of fats ( ! « 1 b 

Vs 0. 94g/c!l . However, lower tola! proteins observed in !,8 diet fed 

rats as compared to those fed C chat could be a consequence of 
feeds no a diet containing orotem oi low biological .slue.

The serum tola,! proteins observed iri rats fed diets containing 

Mahuda -i lowers did no; significant!'- ui-f-far ar. eompar ed to am

protein of GB diet ted rats (Table 3.U). Also, serum lota] proteins 

did not ,arv among arr; of the qroups -tod riahuda diets. The -er am 

a] tu:mi n levels were -found lower m flahubs diets fed rat", than those 

fed bB diet. But. no suen di f terenc;fca jn serum gloSuiin levels were

observed between SB or MaiiuJa diets fed rats. However, the A/G ratio

of the former group did not Ji-i-ier si nru f i can t J , from that or the 

latter groups indicating nc ill effects on protein status in 

response to -leading rianuda flowers. Atco, ail ire Mahuda diets fed 

rats exhibited comparanlo pattern of =orum focal protein,, albumin 

and globulin levels which suggested that level of feeding or time ot 

pressure coo! mg hahuda f lowers nad no adverse effects on pi mn 

protoins.

The decrease-", in serum proteins observed in response to feeding 

riahuda diets as compared to C diet fed rats were due to decrease in 

albumin levels but the A/6 ratio did noL differ significant!, among 

C, BdlllQ, A5h2u and SffiYflld diets fed r.us. Earlier, adverse effects 

of riahuda biscuits containing diets -lor .IS aa,v=, on che serum
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proteins of rats were oDssr>-eri when compared with that ot the casein



dl fed rat U 1- etc! e! | r.o<

biric c no s’ gni fjcant at! ec tE. in loLai serum proteins wore ab^rr <ad

Pei ween SB and Habudn s i. eta fed rate, it appeared from the dat

the present experiment mat inclusion of Hahuda flowers j n to

diet e,.ertea no .11 of i!' f*' C XL cS on the total senufi proteins or l he

However. decrecaej found an albumin levels an rats tea rusts 

containing hanuda flower? tnan that of u or £P diet -ted rats were 

perhmr, due to unav so l abi 13 17 ot the djetarv protein lor =uniho=is 

or albumins and/or the target organ itainl , live,- was not functioning 

et + ec ti.el..

The "sal lent features ot feeding weanling rats for 20 d?,5. Mahuda

t lowers coated for i£3 nr 20 minutes, at 25 or 502 level were :

u,' decreases in i ood jntafe and podv weight gam of SQp.ZC

‘-‘orsus J‘5m 0 or 25020 diet tea rat* ; 

ixi ) bi.oner ot qan weights e..pressed as percent bodv weicihts o~l

25H10 ot 50tl—t! Horsue 25tt20 fixSt fed 1 ats £

!in ) aJe.ati.an m hepatic lipidr. of rate fso 2L.hi.Uj or r.hnl'b

diet ‘-‘arsu-: those fad 25M20 and 5P diets :

'txj decrease m hepatic gl.cooen, and moderate decrease m

blood sugar levels in 25ft 3 U or 50il2Q Versus 25M2’0 diet ted 

rats ;

(-) no ad.arse «ffact on trie naematoloqical status of rats fad

ftahuda diets ;

lvi> moderate alteration m serum albumins but r.u significant

effects on total serum proteins ot ret? feu 01 eta 

containing ftahuda f l ousts as compart’d to lhL.se fC'd SB

diet
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The rbeu1of experiments, II snd III suggested that >_not ed Huh .icia 

•i lowers j nc orporated at 25 or 5E% into sagc-bcriqai cram diet as, c 

car huhvdra te sou'cs, adverse! / a-f-fettod iced i nuts, uf owth race, 

organ wa.qhts and Dt ochc-fiiical otatui c-; the .leanling rats. Howo-or, 

tha ciaqrac* of ad.crse effect was related to the? la.els, of riahuda 

fJoweri jn tine dipirs. HS so, fa.oufaPle effects oh growth and 

03 octeal stt*tus '/J0r”o obser .ad wtion cool 3 nq time wa^ increased 

■from J Si to 2'0 minutes, pei haps due to inactr.ntiar. antl/ar 

usstrucijon u-f part _.f the lo;,ic substance present r, riahuda 

1 lowers, fha data on food mfal?, growth rate, organ nought?- and 

bic.L.hdir,i tai statu--, indicated that rats -fed 25)120 diet -fat red Potter 

than those tod 25rU0 or 50n20 diet. It appeared -from these data tnat 

i t would not be unsafe tu cort-sume i i necesser-, rlahuda +lowers 

coo! ed for Z'& itu i iiitei- at the level of not more than 25q per i 0Og 

diets as a oaruohy dr ate =,aurce . Since the 25i12l3 diet was ) our.ci 

nut<-1 i; onai I v superior tc other alternative iiahuda diets. in all 

I urtner evperi ir.en^s uni / c5H2)$ diet wa-, used.


