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Summar

Guar or clusterbean plant has been grown, Irom
ancient times in the Tnijian subcontinent for vesetable ant
foraze purposes. The seeds are highl: valued as a cattle
foede it was introduced into U.S.a. in 1903 by che J.s8.
Devertuent cr Agriculture as freen manure and cover Crope
Recently the use of guar seeds as @ mucilage has increased
many folds, as it avpeared to be 1 promising substitute for
carob bean gun (Ceratonis silique i.).

Guar seed rowder on dispersion in water, yields a
milky viscous sclution, due to the presence of polysaccnarice
gelacto= mannsm, popularly known as guar gums Due to oxtra=
ordinary properties of the guu, it has founc. extensive
applications in textile, paner, food, mining, exnlosives,
drugs, pharmaceuticals and several otner industries.

In view of its growing importence as a source of gui
and becsuse of facts that it grows satisfactorily even under
drousnt conditions in large areas of Hajasthan, Funjab, Delhi,
U.P. snd into the southern region of India, there is a great
scope for selecting some varicvics richor in gum for each of
tne growing area. The main aim of the project is to find
a micro chemical method fur tne estimation of gum, to be
useful in isolating a variety for recommending to the breeder
to bread tnat variety.
(b) Breeding prosramue wa» initiated at the s_vision of
Plant Introduction and about 300 accessions are being »vroce=sed
for Agechotanical characters. Some 150 cultures with high
yielding potentialities and colour of seeds have been selected.

The observation collected about len th, keignt and
number of pods. varies from variety to variety. Tie range
is as folews:

Heisht of branches o 60 cms to 215 cms.

13.3 to 2063
No. of pods per volant - 3063 to 52c4.
MOe Of branches

It has been found that collections ffom kutch region
efive @ ‘igh mumber of pods and the seods are pinx in colour,
The highest yield of 6 ~ 6.4 quinteis was obtained in case
of 1.0.9229/P2 and 1.C.92C8/P2 res »octively.

Some 41 single plant selections grown under arid
conditions were made from Plant Introduction sub-staticn,
Jodhpur, Rajasthan.

Chemicali=
A method for the cstimatior of guar gum has been

standardised and it has veen observed that the gum content
veries from variety to variety. The quality of sum (viscosity),
is near_y of the same order, whereas colour of gu varies
from white to greyish and brownish depending upon the varieties
and their seed's colour.

It is interesting to note that light and pink coloured
seeds gave a whiter coloured gum than grey or cark grey seeds.
The quantity of gum was aiso nigher ir pink or li_”t coloured
varieties,



These selected varieties have been analysed for their
major constituents, Protein, ish, Ca*cium, Tron snd Phosphorus.

Another metnod for the estination of galactose and
manrose quantitatively ucing snromutoerephic technique Yor
developing spots ana then elution of dark brown colour and
measuring its intensity in a colorimeter has been standardised,
The wethod can be applied for estimation of sum in guar,
which on hydrolysis give galactove and manro 3e in the ratio
of 1 part to 2 parts resp .ctively.
Sicnificance cf the Researchi-

Botagical:— The significance of breeding work initiated, when
Compie ved will help in evolving varieties suitable for different
regions giving « maximum yiclc, secondcly a variety having a
maximur quantity of gua of good quality.

Chemical:- The method developed *or chemical estimation of
guar gum, will ultimately help « plant breeder to breed a

vericty richer in gum of superior quality. The method can te
applied for estimation of gum in @ very small quantity of
seed available. a little modification and improvement in the
method, can make its application for extraction of gum
industrially. The Industriel methcd is also beins; developed.

Data on the chemical composition of major constituent
will help to breed a variety riches in Proteins, Calciun,
Phosphorus and other nutrients, as Guar is used both as fodcer
and vegetable.

The second method developed cun be succensfully applica
for the cuantitative estimation of sugars (galactose and
manio3e); in plants, The method is very useful also for
estimation of gum in guar in a very small aquantitye



Detailed se ort

Botumivel portion:
Sowin> of guar ucterlal was done in July. Due toweak monsoonic condi s Lois the ¢€rowth of the crop was notas Could be iccired.

“roboteniical assessment ot the guar collectionscomparisine 400 accessions is beings processed. It hasbeen pescsibie te select out more chien 150 cultures withhish yielding vcetentlalities. besides possessing variousSisftes in v2.) colour and otuer desirable charecters. Oneimportant consideration ASE ysen Tor the sdpre sed typeof bra ching, a character that will Lfacilitate “iaterculturaloperations. Observations on height, swuber of branches,numver of Pods, Pod length, yield and seed colour are beingtaken. Height in fully branched types ranged from 60 cnis.tc 150
CMSs 4 while in sperscly oranchec types it reached175 Cuoe and in single-ctemmed o1cs it touched new heightof 215 cms. ue averase nunosr of branches per plantvaried from 14.4 to g0-% ard tne numLer of

eods
averagedtrom 50.3 to 324.0 per vient. It is interesting to mentionsuet the collections originating from the luton”region inNorth-Vestera India appeared to be superior in pod formationend also in havingpink seed colour. As for example, twoaccessions from this avea, viz., I1.0,11427 and 1.0.11425produced 223.5 and 324.0 Pods per plant respectively ousidebein. pink seeded.

it may b: stated that pink colour of the seeds seento be of importance since preliminary gum extractionstudics have indicstes that the Sum obtained Yrom lightor Piecoloured seeds 45 vnlter La comparison to thatovine? feor eras or dark grey Ps AS assessne ut forseed Siic ana .ield is in propvess.
vf the 70 sinele lent pro jenies grown in 4-rowobssrva.ion plots,

He
csoleotioas fiave been retained. Thehivhest talcul: ted seca yicld of &.+ quintals (ane ve

“7 mas.)per was obtained irom the selesticen 1.5,9205/Pfollowec by I.C. 9229/2 woich gave 6 Qquintals.
the Fo end BF, prec2sles of the crosses nave earlierco

. x .wore <rown for Yurtter studies, sin gle plant observationswere U:ren in respect or heii
branching,

Pod formavion,
u

dseed ylela ena sins, The diva is being anelysed.,
at

vurther collection of guar wis made from the chiefgdar growing aress viz., Western Rajasthan and parts ofGujrat and Pinjab. The material is bein: accessioned.
at the plant Introduction substation, Jodhpur,Kejasvnan, a1 80 a duolicate let of guar collections wasSrown vor assessment of the metevlal under semi~aridconditions 4) sinsle niant selections were made on thepesis of their aarovenia qualities and botanical characters.
according to she Commenscs on the previous resort,it was desived to descrine the tecanique followed inhybeidisavion work. Much cifficulty was experienced ineffecting emesculation ara subsequent pollination due tothe sxeli sias of flowers. HYow2ver, with tae help ofwebtCierorerts eye glass, nendling of flowers could be madeueSler, the percentaze of success being low i.e., only about



0% , Emasculation was “one in the afternoons for pollination
in the Tolliowing moms. cullen used te be scooped out
on th: tir of the forecep urd tnen transterred to the sti joe.

ChemicalPorpoLOTL
Introduction

Gelactcmanmbei.: ar: Comen constituents of the une
sorminated sucds of Llemusinous Blant:, They occur as
mucilaies an the

endo
peas of the seeds, from which they

nay be isol ted Ly extvaceion vith water, As mucilage and
endosperm Sag appears during jermination it serves as a
reserve food) s2,

extensive invostl.@ticn of the seeds of more
than 150 species of leswies has wuvesled that nany of them
contains ,alactowannans, in somos more than 40%
Vise and acrpling? and .nacrson

Locust Dean gull was ocins widely used
ee

the textile,
paper, food an] othor Industries .ncrevws ek aka but during
she second World Vay wie. varod gum wac not avesilable, 2.

suit .ble substitute was searched for gum sourcee The
galactomanno glycans of Guar (Cynmonsis tebtragonolobus L.)
usually known as ‘Guavan wes fornd «o be a suite‘ola
sourcs for gum. Guar cu. has tuken an imoortent place,um
paper, textile, foca, _ ning, expiosives drugs, Pharmaceuticals
and several osher Indusvczes, The highest yleld of mucie
lase 9. goer vepo.) te Ee Jidrows et el5, The
compes:.tion of gelactoone aes! S is also variable, although

4. oo i :

any workers have reported thet 'suaran' ccntains D.Galactose
and Der annose unibs in tue molar vetio 1:2 und known as
Depalactose - Demanuoglryern (1:2).

Lau view of its oveving
PAPO bance as @ source of

gum amd because of.facts tnet it srows satisfactory even
wucer Crougnt conlitions in large“areas of I ndis, there
is a greater scope for selectingscme varieties rich

ge gah ebeR in ¢
for eacu of the growiag alse. The suin ain of tne project
is to find e microchenie1 siochod tor the estime tion of
gua, to be useful in iso vating «© vari e ty for racomnending
to the bresder to breed timt veriety. Secondly to breed
a
vertoty

richor in nutrients Yor feeding cattles

(a)
>

Guar seeds were cleaned snd a portion of it was ground
in a willy grinding Mill using mesh No.40.

(b) The sccond portion of weizhed seeds was ground ina
grinder "Multimix MX3 (bRi0W)" tor 1 minute and the endosperm
was coparated out. The soprrated endosporm was weighed
aad greund in a willy eriiding Mill.

Babracticnof Galachow 0 ew.

wirst Method:- O.1 gm to C.¢ en ef the ground endosperm
Wesertracted with 10 m? 120 for 7/2 an hour with occassional
shaking at 70% to 80° tna bo VE ma wouter bathe che cooled
nixtuvae was centrifuged ond the solid was collesucd and
Salm oxiractccé with 10 mi water as deserited above. This



’ ~3-=

extraction + centrifusation process was repeated 3 times.
To the supernatent liquor about 20 ml of Fenling solution
wes added and the resultant inscolusle copper complex was
separated by centrifuagstion, washeil with water and again
certrifuged. The copper was removed by the addition of
N.idydrochloric acid 8 ml., with vigerous stirring to its
Suspeision in ice cold water Daond®. The resultant viscous
soluticn was filtered and the filterate poured irte alcokol
Brown et all} and Vladimir Podrazby? and Jaroslov Fantik. .

The precipitates were washed with acetone and then*with
ether and dried, weighed and porcentaye of gum determined.

Second Metnod:= O6+t gm to O«e gm of the ground Endosperm
Was extracted with 10 ml H,o for 1/2 an hour with occasional
‘shaking at 70° to 80° in a°p-slin, water bath. The cooled
mixture was centrifuged and the solid collected and again
extracsed with 10 ml water as described above. This extraction
and centrifugation process was repsated 3 times. The
supernatent liquor was poured into 50 to 60 ml of ethyl
lcohol. White amorphans precipitote3 were centrifuged

washed with acetone and Petroleun ether, dried and weighed.
Percentage of gum obtained calculaied. To see the efficilency
cf this method a recovery experinent was conducted by adding
Guar Gum ‘obtained from (utritional Biochemical Corporation,
Cleveland, OH10). The recovery was found to be 100%.

Third Method:= 2.0 ems of guar atte was boiled with 50%
(ethanol) .5 fold) for 15 minutes to inactivate the flours.
The inactiveted flours were extracted with 10 ml H,0. The
supernatent liquid was centrifuged. The process of extraction
was repeated 4 times to be sure of corplete extraction. The
extracts were devrotentsed Vladinir Pcodrazky andJaroslov
Fantik8),. Centrifuged and dialyzed overnight against
distilled water, and Gym was precipitated with ethanol,
washed with acetone and petroleum ctrer and dried on a
weter bath or electric oven at 7C° to 30°C.

Generil analysis:~ rotcin, asn, caiciwum, Iron wore determined,according to A.OeA.C.9 and Phosphorus was determined by King's
nethod.

Resultsnd Discussions: Fru.
The following selected varieties received fer the

Division of Plant Introduction were analyzed for their
gum content, date is presented in Table I.



Table I
Results expressed on sample basis

(Mean value of duplicates).

of
yg percentagefru

S.hko. Q variety of Gum by fof
. Ist Method |r)

1.

e
.

e
°

4

1.649007 1143 23.9 22.13 Greyish ++
. * white

*,0.9230 _ 3365 33434 White ++
I.6.9233 ” 193 ~ Greyish ++
1.659054

*
16.2 - White +

T.C.439 ww 138.0 - White ++
T,0.9026 - 17.4 ~ Srown ++
1.0.3926 : 1639 11.13 White ++
Sada Bahar “~ 2013 3217 Brown ++

From the data presented in Table I, it appears that I.C.92%0,
end I.0.9007 contains 335.5 - &- 23.9 percent of gum on sampl¢basis, which agrees with the results revorted by Andrews et al*.
#5 rogards the method @ analysis. It appears that the results
obtained by the second method and the 3rd Method used byVladinir Podrasky and daroslov Fantik? in rye are quite agreeable.
Recovery test carried with sne second method evolved here showed
a 100% recovery as shown iy Table 2. The method developed &s
2 quick and can be applied for «= smell amount of material
ovailaole. It is also less time consuming.

Jiable 2

Recovery Table

eg “Smount amount ofNai f *
S.No. variet gun addsa | recoveredETE extracted_
" 140.9233 nil 0.0162

|

-
" 040283 010448 100%

The quality charactcristic as judged from the colour of the
gum obtained as given in Txble I shows that the variety 1.09230which has yielded highest siount of gum has given the whitest
enerphebs gui and as such is better than anyother varicty. The
“wesba0ls varlety (grown for vegetable purposes) has yielded
orow. gun with lowest porcontage of gum in it.

Th. viscosness on (righkt/volumc) shows that they have
the same order of viscositye

The major constituents present in different scloctcavaricvles ave presented in Table 3.

reentage (Pcrecntage {Colour SonnetGuu by fof Gum by of sityad method IlIrd method { Cum

te

gum gy

or p of
recovery



Zable 3 a
Cn oven ary basis

swtio.
|
Haneef | protoin|

aah
| CS/SS3us bay t00 ms

|
nar 60 ene

4. I.0.9007 31.85 3.0% 268.74 39.20 339.15
2. 1.0.9230 27.17 2.63 303.96 26.60 + 29980
3, 1.049026 29,04 3.44 339.17 34.48 282.0
he I.C.9004 28.24 3.07 296.54 34.12 296031

5. _1.0.8926 24.35 3.14 294.69 32.93 3214430

6. 1.02439 29.35 3.06 337.32 "35.00 264.18
Te 126.9233 31.60 2685 294.69 26677 264018

103

Vad
fe

‘

It appears from the data in Table 3, that major constituents
vary from varicty to varicty. Protein and ash convont varics
from (24.35 to 31.85) percent and (2.63 to 3.44) porcent
respectively. Whereas calcium, Phosphorus and iron content
varies from (268.84 = 339.17); (264.18 = 339.15); and (26.60 =
39.20) mg/100 gm respectively. No correlation appears to be
in the gum content and the major constijucnts. ,

More data will be required to establish some correlaticn
vetwoen Major constitucnts and the gum contont. Results
cbtained in the Major constituents agrees very wcll with the
dats revorted in weaith of Indial!.
vonclusizons+

The present status of the project is to continue the
analysis work both in the gum content and in the Major
constituents. Tie Method Mo.(2) developed (sent for publicatis..)
will be followed for the sum analysis and any further improvo-
rents in it (method) if possible will bs carricd oute

The verictwoNo. I.0.9250 and I.¢.9007 which contains
mexinum amount of gui cussgoctively have been recomended for
multiplication.
Plan forfuturework:

The work of analysis will be continued in the new crop
for this year also. The varieties containing maximum amount
of gum will be recommended for multiplication. The correlation
notween gum content and the major constituents if any, will
be worked oute The varietics contcining maxiaum anount of
~ctrients will also be recom :ondsd for multiplication.
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