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CHAPTER I
INTRODUCTION AND REVIEW UF LITERATURE

Will people in the United States eat guar? In the de-
partment of Agronomy at Oklahoma State Univarsity long=-term
genetic studies are being conducted by Mr. Theodore Hymo-
witz (22). One site was the Agronomy Research Statlion near
Stillwater, Oklahoma, from which beans were made available
for use in a cullnary study. A taste panel was chosen to
investigate the flavor acceptance and to determine methods
of preparation for guar,

Guar gum has been used commercially in this country
for the last fifteen years, but the green pod with tha bean
has not been used at all (7,8, and 18). In both India and
Pakistan the green pod 1s eaten as a vegetable. The long
flat pods provide an inexpensive table food which is a
source of protein, ascorbic acid, and energy.(7,9,17,19,20,

Problems Expected

Guar has been described as having a bitter taste (23)
which will need to be overcome. The recipes used for pre-
paring guar in India and Pakistan utilize a great number of
spices. The present study was undertaken to see 1f the guar
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As a crop its value as a soll conditioner is important.
Tests have proven guar to be an excellent rotation crop
whether turned under or simply grown and cut off the land,
Beans are produced for proteln feed for cattle; the whole
plant 1s used as bundle feed and ensilage, Standard har-
vesting equipment already familiar to farmers makes guar
readily acceptable,

Comparison With Sunflower and Soybean

In the world search for proteins, soybeans and sun-
flower seeds have proven to be very important plant sources,
They are dry foods which can be added to any basic dlet,
Each one presents problems also found in guar: the soybean
has a bitter flavor to be overcome and the sunflower has a
husk (4), Wheeler, et al. (37) determined the thiamine re-
tention and palatability of soybeans when they were canned,
frozen and stored by different methods. The guar seed bean
has an outer husk which is difficult to remove. In India
one method used for rémoving the husks has been to soak the
seeds in water, coat them with mud and allow to germinate
for 48 hours. When the mud 1s removed the outer coat of the
bean comes off. The amino acid content of the treated seed

was as follows:

Amino Acid %

lysine 1243
aspartie 12,2
glutamic 24,2
leucine 13.2
isoleucine 10,8
valine 7.5
methionine 5.6

arginine _ 2.4



-

o
: Ad wma S et N e
The nitrozen coantent was 6.6 per cent (23).
Dean (&) has dezeribed in detall oy sovbesns are DIO-
o e
anG esculomant arse Jiffi-

N

cult to obtalin., Soya ls pre:

water to remove the
husks and to separate the beans from them. The dehusked

peans are minced and packed in

tiwe water is

uzed extensively

snd vitanin I ..

g are gunjected Lo a cold grocessin
which removes & {ine 01l, useful for other ourposes, sad

yielde 35 ober cent sroteln thetl keens well, Th

h in methionine (4).

&
[
(9]

wheeley et al. (37) Tfound that

ed In retenitizsn of approximately 20




Py -

S

L
=
[

ix

U

ot

&
furtheyr

i

]
P
{
ES

53 ES) = N

~ i S
@ e} b -4 s
Y 9 3 ] i [

o ot e oy Y

e 5 o e8]

) G h 8

= e Iy

3

e
s L

]

i

t
s1
W

.
1
t

[ Xe) iy
E% =1 (x5t
o -
) o ot i)
w .i i i
e 15 i bt (V]
& 2 [
by - w ~1 wo®
o @ « o
[ e 5] 1
v beq O] [
o ~ o
o B bt
4+ ot o oy =
fot o -
o . (] Gg
[] oy [} By joud [
S [} i 4 -
5 S ~ serd 1y [24]
o 4 i)
S 53 ¢ @ @ &
o 0 -t e i 42 e
o] 2t it L 28] - 2z
3 & o) 3 o
P : 3 : =
oy

at
al

e
[

o) &
) - I I @
[$ [ 42 ] Iea)
e %3 &2

g @ - ¥ )
E [l |47] s}
-t et e} ﬂ n
o = o, o ] W



e
.
Ty
Ve

L ! &
5 o .
Llu VV‘_ Lamnd
@ 7y (¥s]
S g 33
~ £
o - M
0 o) S 3]
= S 7 b
= B o =
(o i3 o
L o4 by
3 o A2
O ot i w &
ot o P 5]
Tt 3 1 E i
i o 43
23] ] ¥ 3
i . > J.u j=N s
- o i jas] 3
b [ o7 B =
b e I | o
o] - b e L 4] &
o W ) . O o) +
——rt wd e} i o =
6] o] ot 5 L
¢ e o -
4 e [ "2 P et
5 £ <4} M
£2 & =
; o ©
o L st Sk
£ <5 = od :
[x] Gy +
¢ 0
. b A
ttH jay) Q
e ot

v + pors +9

o G e -

4 o] 9]

: &y ot <
3 [ sy ¢ o

o ]

0 N O o]

o o 4+ e

=i el

u e g ©

10

&

-~

E
R
YN )

ule
&
o SN,

ga
s e

Sty

¥
s
¥}

1

71

ot &3 [ 4}
a b2

L0 Pt o 4

fxs [V 3 5l




table to a very elaborate tasting room such as #cCormick

and Company use for tasting splces (16).



CHAPTER II
PROCEDURE AND OBSERVATIONS

Location and Description of Plot

Four varieties of guar used were G-40, G-10%, G-=135, and

G~137 all of which are used for food in India. See Appendix
A. The plot of guar, planted June 9, 1960, was located on
Agronomy farm 8400 Block (corner of 6th Avenue and Western
Road, Stillwater, Oklahoma). The plot was divided into
ranges and border rows, the guar in the ranges being suf-
ficient for this work. Each range was approximately 12 feet
long and 14 rows wide, and was laid out so the rows ran

north and south as described in Appendix B.
Plcking the Guar

The guar was plcked by the author in August and Sept-
ember. In the beginning this was done in the morning the
hour previous to preparation and cooking. While working with
small amounts of guar this procedure was satisfactory, but
later this proved impractical as there was not sufficient
time to pick the whole plot and still meet time deadlines.
The guar plant was haliry which caused irritation to the
arms of the picker. A blouse with long sleeves corrected

this (yet at no time were shorts uncomfortable). The halry

10
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leaves served to hold the dust blown on them by traffic on
the road-construction project bordering the guar plot. This
dust necessitated bathing before laboratory work could be-
gin. After the third tasting session the guar was picked

the hour Just prior to sundown on the evening preceding prep-
aration and tasting. It soon became simple to judge the
depth of the sun's descent, know how much guar needed to be
picked, and how long it would take to pick the necessary
amounf. After a heavy rain the guar was very prolific and

more time was needed to plck,
Setting Up Standards

Standards for harvesting and preparation of guar could
not be obtalned so it was necessary to set standards as the
study progressed. They were: (a) dally picking during the
hour just prior to sunset, (b) picking from west to east in
the plot meant the pods showed up on the vines and color

differences could be noted.
Characteristics of Variety G-40

An outstanding characteristic of the G-40 variety was
the presence of two kinds of pods. One kind had a very
“slick" feel, was glossy, and appeared yellow-green. The
pads réngad in length from three to four inches, the beans
felt flat and were far gpart, It was difficult to snap the
pods off the vine. In addition there were some furry-feeling
pods which had a blue-green color, These were as small as

one and one-half inches in length and came off the vine



easlly when grasped and pulled down.

On August 23 (thirteen days after the first beans were
plcked) only the halry, blue-green pods were picked. The
length continued to range from one and one-half to three
inches. They came off the vine with no effort and felt ten-
der and pliable, and the beans inside the husk felt well
rounded and filled the pod. Clusters of five, seven and
sometimes only two, were prominent, facilitating picking.
Any pods which did not respond easily to the grasp were not
forced, These beans were simple to pick as the leaves could
be held back with the left arm and the pods picked with the
right hand, The glossy yellow=-green pods were easy to dis-
tinguish.

A severe rain and wind storm on August 24 hampered
entering the plot, but from one standing position 35 pods,
the same descriptlon as August 23, were picked. On the fol-
lowing day results of the storm were obvious because the
vines further along the rows had blown to the ground and
tangled making picking difficult. By August 28 the length
of the hairy, blue-green pods was two to three and one-
quarter inches and the vines were mostly all up-right again
by September 1, Thelr height was only two feet and at this
point they very closely resembled snap bean vines. The pod
description continued as earlier but on September 12, it was
noted that the bottom leaves on the stalks were beginning to
fall off. This made it easier to see the pods as the leaves
no longer had to be pulled aside. Many clusters of buds were

on the vines.
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Characteristics of the Variety G-101

Characteristics of the variety G-101 included: average
length of three to three and one-half inches; beans inside
the pod were not prominent and were far apart; the pod
seemed flat to touch. The vines were tall and pods were all
over them. When pods that looked full of beans and had a
dull yellow-green color with a hairy feel were given a
slight quick jerk with the index finger and thumb, a hollow
snap occurred and the pod came off the vine easily. Pods
not at this stage gave a feel of being rubbery and resisted
breaking. The "snap" sound was definite and picking them
was swift, as a quick touch to the unready bean indicated
1ts difference. These hairy pods with the snap proved to
be “mature" and tough when they were cooked., After the hard
rain and winﬁ storm on August 24 some of this variety did
not return to the upright position but none of the vines
tangled with each other. On August 27 all the pods three in-
ches in longth were picked. These ranged from yellow-green
to blue-green pods which were separated when prepared and

cooked or frozen.
Characteristics of Variety G-135

Variety G-135 was chosen to be tested first because
the stalks had many pods which were well rounded by the
beans inside. Bean sizes from one and one-half inches totwo
and one-half inches long were normal at all times for this
variety. The vines were more like stalks with leaves, and
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the pods seemingly grew from the stalks, The stalks were
noted to be down on the ground as early as August 21.0ther
varleties d1d not bend over until after the rain and wind
storm on August 24. By August 23 the leaves were dropping
off the vines, and it was easy to note the clusters. Some
clusters had one long (two inches) and four or five short
pods whille other clusters would have as many as five twos
inch pods. Because there were so many pods on each stalk
they were not difficult to plick. There was no visible
growth noted from day to day but the pods felt more tough
during preparation than those picked prior to August 23,

On August 25 many of the vines were still on the
ground. The pods showed almost no color difference and were
picked entirely by length and feel when grasped. On grasping,
the short pods were more difficult to pull free than the
longer ones which broke away with a slight downward Jjerk.

No pods were picked from August 25 to September 13 at
which time the following notes were made: "picked green pods
near top of stalk; leaves nearly all off aﬁd vines are down
although some are bheginning to grow upright." Two colors
were described; one as green, fresh-looking and the other
white-green and dried looking. In the clusters the white
pods were on the outside and the green pods were near the
stalk. The color difference facilitated plecking as did the
fact that the vines were full of pods. The length was noted
as one and one-half to two inches long.
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Characteristics of Variety G-137

Characteristics of variety G-137 were high vines, three
to three and one-half feet, which were full of leaves with
the pods difficult to find. It was laborious to pick as
many a& 36 pods on August 2l. The pod length was three in-
ches. Hardy high vines were noted on August 23 and the
average slze pod was recorded as two to two and one-half
inches. These pods were so difficult to remove from the vine
that they were cut off with the thumb nail, The beans inside
the husk were prominent and the pods appeared mature. They
were tough to tip during preparation and strings were also
difficult to cut off, The clusters had from two to five
pods,

August 24 brought a noticeable difference in the ease
of picking as some pods pulled off the vines with quick
easy Jjerks; a few still had to be cut with the thumb nail.
By sight, these pods were not noticeably different from
those picked earlier except a few had a full look indicating
the beans filled the pod. On the whole these pods were more
easlly tipped and strings removed than on the previous day.
The average length was two and one-fourth to three and one-
fourth inches.

A visusl difference in the pods was noted on August 25,
All the picked pods appeared yellow-green and jJust past a
transparent stage. They felt full and were more dull than
the smaller and less full pods. Length was recorded as one
and three-fourths to three and three-fourths inches. Pods
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Saturday. In slxteen sessions and with four different sam-
ples each time there was a total of sixty-four different
samples tasted by ten panel members. These members had an
overall attendance record of 75 per cent.

The tasting room for the panel was in the food labor-
atory of the research department, Division of Home Heon-
omics, Uince the guar varietles were expected to mature
from about mlid-July and Into august these dates were set
originally with the panel. In choosing the panel members
the time of the year was significant because the study was
carrled out in a University towa where august 1s the vaca-
tioa period. Thus the cholce of panel members was limited
to students who were dolng research themselves and to
faculty members who resided in town and were not leaving on
vaseation. Fortunately there were two women from the Food,
Fautritlon, and Institution administration department and

two men Ifrom the animel Husbandry department who had had

he in town. Other people avallable and willing to help were
the mother of one of the professors, & librarian, a secre-
tary, a graduate student in chenistry, a former student of
the asuthor and his small daughter. There were four men and
slx womel.
Tne azge range ol the panelists was from over 80 to

four years; one was ln late teens, four in the twenties,
and three of them were over thirty. Two oi the wowmen and

three of the men Lere regular smokers. It was felt that to
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eliminate smokers would discrlimlnate against a large section

of population (26}. 5Six members were natlve Cklahomans and

one each were from ilnnesota, Flaconsln, Hississippl and Texas.
The panel meabers recelved verbal instruction and explan=~

ation of the purpcse, known problems, and expected results.

Wo forumal tralning was glven; no research on the part of the

panel menver was expected nor encouraged.
Room Arrangement at Session Time

The room and equipment, together with a tent&ti#e tine
schedule, were ready by July 15 but the guar was only in ths
bud stage. Finally, o2 August 10 there were sufflcient beans
of a size to pick that a trial panel was scheduled ths fol-
Jowling day. ‘The two woimten of the departmenttasted as ar-
ranged and mede appropriate suggestlons for changes.

Looking and freezlng dlirectlons are explalned in Appen-
| dix ¢ and D. After cooking, samples of three pods each were
portioned out on §aper butter chips on lndividusl sampling
dishes, covered wlth clear plastic wrap and set aside for
the panel membors.

5lue china dishes were used and sach individual sample
was placed on a smell white paper butter chilp. Tach chip
was marked with the nunber of the sample; each plate had the
number of the panel menmber on it. The samples were randon-
ized and four samples at a time were presented (15, 16 and 26).
so effort was made to control the temperature of the guar

(33).
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Bach panel member was able to come into the room,
gather the equipment (score sheet, pencil, cup for water,
fork! napkin, and dish with guar éamples} in the same manner
as one would go through a cafeteria line. This equipment
was carried to a separate table where tasting was done in-
dividually (11). The room was guiet and uncluttered. Circu-
lating floor fans}provided ventilation for the comfort of
the panel members (11,15).

The time of day waé chosen, for tihe convenlence of
panel members, to correspond to coffee break time or to

Immediately precede the lunch hour (16,26).
Score Sheet

The score sheet (éea Appendix &) was set up using word
descriptions of wvarious qualities deemed important in food
acceptablility. The purpose of this study had been explalned
to a graduste seminar group and in turn these students
offered suggestions for descriptlive words and the form which
was ﬁsedo Word descriptions Were suggested bdt the panel
mambers were Instructed to deviate wherever they desired,
To obtain a more exact flgure with which to work, accept-
ablillty was assligned a numérical value cn a scale one ta
fifteen, fifteen belng the most acceptable.

Four samples were Qsed at each session. This nuxmber
was chosen because of the reported bitter {lavor to be ex-
pected in guar which would cause fatigue in a short time

(15,16, and £6).
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TABLE X

YOUNG PODS: SUMMARY OF PROTEIN

AND MOISTURE CONTENT

VARIE! PROTEIN MOISTURE DRY

% % %

(=d0 20,15 93.79 6,81
20,15
20459 93,62 6358
204,63
17.80 94,55 5.78
18.73

G=-101 281,53 95.57 4,43
£1.63
2075 93.91 6.09
L0475
19,18 94,47 5.53
19,78

G=~135 19.76 92,99 6481
19.74

G=157 L8 36 95,27 4,73
22,63 '
21.79 95,13 4,87
21.85
21,98 95,45 4,55

£21.98

A

£



TaBLE IX
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VATURE PCODS: SUMMARY OF FROTEIN

AND MOISTURE CONTENT

VARTETY

PROTEIN

MOTSTURE

DRY

P % %
G=40 - - -
G-101 20,53 L. 08 7648

G~135

G=137

20‘@ 25

18.84
18,66

B2, 35
BledG

94,25

94,68

5.75

Ded

TABLE III

MIXED AND UNDETERMINED AGE PODS: SUMMARY OF

PRCTEIN AND MOISTURE CONTENT

VARLETY

PROTEIN

o7
/o

MOLGTURE

a

ri-

p:
L
-

G101

G=155

20473
16,91

©Ua63
2l.64

-

93.77

94,73
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lids were heated, the fat melted, onlons and seasonings
added, and this mixture was sautéed at a low temperature.
Yhen meat or Tish was used they were combined at this point
and afterwards the beans were added. The time was noted, the
temperature adjusted to simmer, and the 11id placed over the
skillet. The mixture cooked for a total of thirty minutes
from the time of addition of the beans, belng stirred only
ag needed to keep all the mixture moist. When only tomatoses
were added, they were put lnto the sklllet after the beans
had complately thawed. lLemon Julce or vinegar was added
after the beans had thawed. 4t the end of thirty minutes of
slmmering the heat was turned off and the prepared rice
sdded. The panel members tasted as scon as thelr own labor-
atory work allowed them time,

Three varisties (G-40, G101, and G-137) of cluster
beans, frozen three months previously, were used. The flrst
éay of tastins a control of snsp beans was lncluded. Ho
taster knew the saep beans were preseant untll after all
scoring nad been comyleted,

In choosing foods to be mixed with the cluster beans,
points consldered were the familiarity of the mixture to the
United States at the present time, and the cost of products.
fice and onions were lncorporated 1n all recipes. Tomatoes
were used to sze the color effect and to note if their
acldity would alter the cluster beans In any way. Stew beef,
canned fish, and ham scraps were used, Garllc was the only
- strong flavor added. Lemon Jjulce or vinegar was used to

give an acid medium when tomatoes were not included,



Three different fats--mergsrine, hydrogenated fat, and
cottonseed cll--were chosen becsuse of their avallability
and acceptance zg cooklng medla.

Slnce only three surface elements were avallable on
the electric range, one sample each perlod was cooked over
gas flame. The experlmenter was not familiar with either
range before the study and in the begiﬁning needed to become
acquainted with thelr operation. Later four slements were
used, which gave simllar results. The behaviocr of the three
different fats became apparent and slmple to mansge.

4ll ingredients were measured by gram weight except
the oll for which standard household teaspoon measurement
was used. VWater, when necessary, was added by the table-
spoonful. |

Measuring was completad before the first sample was put
on to cooke In this way all samples finlshed cooking within
a short range of tlme,

Barly in the study the addition of tomatoes indicated a
good color retention in the pods, Lemon juicé and vinegar
were inccrporated into the recipes as a check to determine
if acid alone was the cause of color retentilon.

¥ild flavors were cooked first and gradually stronger
flavors were added. The abundant use of splces would have
been bheneflcial to check, but would have introduced more
variables and required more time than this experiment
allowed. Snap beans cooked in ham appear at least once a

day on the cafeteria lines in the Foods Unlts and Student
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Union at Oklahbma State University because there 1is a con-
stant demand for thls food. Ham was added in the very last
testing period to avold prejudice from‘the outset,

411 panel members were native Oklahomans. Une member
had tasted for the summer panelt

The scoring was designed to show numbered values
sssigned to various characteristics., Terminology used was
taken from word descriptlons appearing on the score sheets
used by the summer panel. For sSample score card see Appendix

Ga
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TABLE IV

YOUNG PODS. SUMMARY OF VARIETY AND
COCKING METHODS

Variety Unec.5 Cover 151 Frozen, Cooked 15% Covered 15°
No.8,%av.Acc,5 No.S, Av. Acc, No, S. AV. Ace,

G=40 T 7.81 3 T+35 - ol

G=101 A - a 9.12 2 7.14

T 3 e - . .
G=13 0 . .
a]. R - z
Average 8.03 8,71 7,14

lUne. 5 covered 15 means that after adding pods to bolling
cooking water 5 minutes was allowed to pass before covering.
After covering the pods were simmered an additional fif-
teen minutes,

2Frozen, Cooked 15 indicates frozen samples were used and
these were simmered fifteen minutes after returning to the
boiling point,

i, SCovered 15 means the pods were covered as soon as they
were placed in the boiling water, the total cooking
time was fifteen minutes on simmer,

4No. S. means number of samples used in this category.

5Av. Acc, means the average acceptability of these samples,
TABLE V

MATURE PODS. SUMMARY OF VARIETY AND COOKING
METHQODS

VARIETY Unc.5 Cover 1@1 Frozen, Cooked ;52 Covered ;53

Nn.s. AVe Ac ;‘ No« S AV, Acc, No. 8. Ave Acec,
G=-40 4 6.94 - 1 10, 00
G=101 1 7.00 3 1 23 -
G=135 - - - - - -
G=137 - - - - - -
Tot 4 3 1
Average Te23 10,00

8,95
See Table IV for 1:293:%;5,
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was analyzed, but it had lower protein and less percentage
moisture than the other varieties. Within each variety re-
sults were consistently close. sverage pereentage of dry
material in the youang pods was Se433 per cent, in the mature
pods 5.74 per cent. Only two samples of mixed and undeter-
mined age pods were analyzed.

Examination by varietles showed the (-40 and G-135 to
“be lowest in aceeptability, based on 21 and £0 samples

respectively (Table VIII).
TABLE VIII

SUMMARY BY VARIETY

VARIETY Number of Average
Samples Acceptability
(et f 21 7,64
G=101 14 B8+84
G=135 20 687
G=137 9 8.48
Total 64 7.98

The higher acceptabllity of 14 samples of G-101 and nine
samples of G-137 may have been due to greater care taken
in cooking method and handling as a result of poorer «
acceptability recorded for the first two varieties, |

The procedure of freezlng samples, then cooking them
15 minutes after returning to a boil showed the highest
acceptability (see Table IX).

Comments on the score sheets indicated a dislike for
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the strings which prompted the removal of the inside seam
on all samples after the third session. Hetention of the
outside seam saved time and kept a greater number of beans
in the pod.

At first salt was the sole addlitlon to the cooking
water but in only one case was acceptability greater than
5.,75. When the strings were removed’and sugar added, accept~

ability began to Increase.
TABLE IX

SUMMARY BY COOKING METHODS=--HEBGARDLESS OF
AGE OR VARIETY

METHOD Cooklng Number of  Average
Time Samples Acceptabllity
(minutes)
Uncovered 5
covered 15 24 ?,62
Frozen : '
cocked 15 28 8,56
Covered 15 15 . 7.62
Pressure 5 3 3. 66
Total 64 6,84

The guar was by no means unacceptable to those who
tasted it. There was evidence of curiosity toward a new
product and in general it was accepted as a new Lood stuff,
The poteﬁtial use of guar on the table 1s anticlipated by

those who became acquainted wlth it.



56

When guar was mixed with familiar foods and presented
as cluster bean sauce satisfactory acceptability was indi-
cated by a four-member taste panel (Table X}, The experlence
of cooking guar in comblnation alded in clafifying the effect
of pH on color retentiocn. Color was retained in a weak acid
medlium. Three acidlic foods were used with goed acceptability:

vinegar, lemon julce, and tomatoes,

TABLE X

EFFECT OF THREE COOKING MEDIA ON THE ACCEPTABILITY,
COLOR, TEATURE, FLAVOR, AND CDOR

FaAT USED ACCEPTABILITY COLOK TERXTURE ¥LAVCR ODCR
Margarine
G40 Ba 25T 3.56 3.68 3,49 £.88
G-101 2,69 Ba.44 BeRL 2.68 3.5
6‘137 5.99 3;25 4:.00 4000 4000
Average 5.356 3.8L 3.83 B3.04 3,66
Hydrogenated
G=40 2,75 3.99 Re'lD Le7H 4,50
G=-101 2.45 3.49 e 2D Be4db 2480
G-137 1.99 4,00 3.00 2,00 2.99
Average 2039 3.83 2,90 2.30 3,09
Cottonseed
(=40 2.75 3,16 2.08 2.58 3,25
G-‘lﬂl 2 N 38 5062 2. 62 lo 93 2; 62
G=137 3,00 3,00 3.99 3.00 3.99
Average 2,71 5,86 B LD 2,50 3,28
1

A1l figures for acceptabllity are based on 5.00 as per-
fect score,

It 1s recommended that further work be carried out with
frozen samples of guar of mixed and undetermined ages, and

particularly with the mature fresh veriety G-40, using
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may be combined with them advantageously. The use of a

weak zscid for color retention ls reconmended.
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CHAPTER IV
SUMMARY AND CONCLUSIONS

Guar--Cyvamopsis tetragonoloba (i.) Taub=-nas been

grown in the southwest United States as a field crop, a
cattle feed, and as a source of vegetable gum. These uses
of guar have given it great importance as well as the fact
that 1t is a drought-tolerant legume which matures over s
six to eight week period. aAlthough a bltter taste has been
reported by Indian and Pakistani students who consume guar,
ite value as a source of protein is considered outstanding.
The protein composition as shown by this study is comparable
to dried legumes (31).

During the summer and fall of 1960 four edible var-
ieties of guar which had been grown near Stillwater, Okla-
homa, were evaluated by taste panels. Varieties G-40, G-101,
G=135 and G-137 were tasted by a ten-member panel over a
four-wsek period beginning as soon as the pods were large
enough to pick. Four cooking methods were used: (a) in
boliling water--uncovered, 15 minutes; (b) in boiling water--
uncovered five minutes, then covered 15 minutes; (c¢) simmer-
ed for 15 miautes after unthswed frozen guar was placed In
boiling water; and (4) under pressure--15 pounds for five

minutes. Workable standards for distinguishing age were

39
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established. Appropriate amounts of sugar and sali were
sdded to the cooklng water. The panel scored with word
descriptlions for flavor, kinesthetic vealue, and color and
gave a nuserical value for acceptability.

A total of 64 samples was tasted; thus only trends can
be noted. Of the four varieties of guar, (G~101 and C-137
vere assligned the highest acceptabllity by the panel but
thelr decision was based only on 23 samples (Table VIII).
dore work needs to be done to determine the preference be=-
tween the frozen and the fresh sesmples cocked flve minutes
- without the cover and 15 minutes with the cover.

The common name cluster bean” aroused curlosity when

pfesented to informal ﬁanela of epproximately sixty nersons.

; | L Tour-member panel tasted guer which had been incor-
porgted into a recipe ﬁsing s mixture of foods ineluding
tomatoes, stew beef, ham screps, and tuna fish. Eaéh of
these was éooked with three readily avallable fats: margar-
ine, hydrogenated fat, and eoitonseed oll. The addillon of
an acidic material to the mixture resulted in longer color
retention of the guar.

.Kjeldahl analyses and molsture content were determined
on slixteen frozen samples whlch revesled the proteln content
to be comparable to that of éried legumes.

Since these are the only flavor acceptance studles
known to have been carrled out in this country, the react-
lons to plaln guar vwere conslidered most important. These

results have been favorsble, but 1t is recognized that more
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work needs to be done, especlally with the addition of
familiar spices and herbs.

With recognition of the limitations of this study,
guar 1s an accaptable greeh\vegetable. It can‘be used
frozen or fresh and be prepared plain or in recipes as an

inexpenslive source of plant protein.
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APPENDIX C
Cooking for Summer Taste Panel

One cup bollling water was measured into a one quart
saucepan. One teaspoon sugar and one-fourth teaspoon of
salt were added and the water was brought to a boil. Pre-
pared, weighed pods/sample were added to the bhoiling water:
time was noted, The 114 was placed on immediately for same
ples cooked covered 15 minutes, If the sample was uncovered,
five minutes elapsed before the 1id was placed on the sam-
ple. In each case a simmer temperature was maintained and
cooking was terminated in fifteen minutes, The pH was re-

corded for the water which was then drained off and the pods

Frozen samples were taken from the freezer one-halfl
hour before cooklng time. When the cocking water, seasoned
as for other cooking methods, came to a boll pods were
gdded. Time was noted wheh boiling began again, the 1id
was placed over the pan and a simmer temperature maintalned
for 15 minutes. Again the pH of cookling water was determined,

water was drained off and pods were served.

47



APrENDIX D

Procedure for Freezing Beans

1.

<
L]

Wash and prepare pods.

Drop one sample Into bolling water
and blanch for one minute.

Determine pH of water and record.

Drain off water; cool sample by
running cold water over it.

Place samplﬂ in plastic freezer bags,

one pint size, close w1th rubberbaﬂd
and put in freezer. '

48



APPENDIX E

Secore Card Used for Taste'Panel

PROJECT OF HLLEN ANNE NORRIS
DaTH 1960 PANEL MuMBER

External
Appearance Kinesthetlic Flavor Acceptability

Sample I
Description
Remarks

Sample II
Description
Remarks

Sample IIT
Description
Remarks

Sample IV
Description
Remarks

- Explanation:
thernal appearance---consistency; smooth, rough, glossy,
wrinkled; color: bright grey,
brownish, dull, green
Kinesthetic--mouth feel: pungent, furry, slick
Flavor---sweet, sour, salty, bitter
Acceptabllity---Use these values:
Like 11-15
Nelther like or dislike 610
Dislike 1-5

Y
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APPENDIX F
CLUSTAER BBAN SAUCE: HUUSHZHOLD MEASUREMENTS

Ingredients

3 ocunces frozen cluster beans
< cup onlons diced

Fat

4 teaspoons margarine or

4 teaspoons hydrogenated fat or
4 teaspoons oll

teaspoon salt

teaspoon sugar

Water as needud
# cup uncooked rice

DIRECTIONS:

1. Cook rice according to directions for kind used.
2. Heat fat in frying pan.

3e Add onions and seasonlngs.

4, Sauté uatil onions are clear,

5., 4dd unthawed cluster beans, heat until thawed.
8. Cover and simmer.

7. Add water 1f necessary to prevent burning.

Se Stir occasionally to ilnsure even cookling.

9, Cook mixture %0 minutes after addition of beans.
10, Remove from heat; add rice and serve,

VIELD: Approximately £ servings.

= ponh

VARIATICGHS:
he lght ounces canned tomatoes without 11qu1d add

after cluster beans are thawed; proceed as in
baslic recipe using liquid from tomatoces rathes
than water.

B. Four ounces of stew beef or ground beef; sauté
with the onions and seasonings; proceed as in the
basic recipe and add two tablespoons vinegar after
the cluster beans are added.

GC. four to six cunces cainned tuns fish and two table=
spoons of lemon julce added as in B.

De. four ounces tomato and four ounces beefl or tuna
added as in 4. and B,

50
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E. Garlic added with onlon and seasonings as desired.

¥o Four to six ounces ham and two tablespoons lemon
juilce added ass in B.

Ge Suet can be used as cooking medium; render enough
to give an excess on the bottom of frying pan.
(piece approximately two inches square was sufficlent
in this work.)

Note: B. Ce Do and F, mre consildered meat extenders. The
yileld for these variations is three servings. '



APPENDIX G

SCORE CARD USED BY PANEL TASTING GUAR IN RECIPES

Cluster Bean Sauce Project of Helen Anne Norris Date Taster
Time tested
Please taste for acceptability of each sample noting color, texture, flavor, and odor,

Scorings
Color-(of the bean) Green 5, Yellow Green 4, Grey Green 3, Brown Green 2, Brown 1.

Texture~ Firm but tender 5, Tender 4, Soft 3, Soft and furry 2, Furry 1, Mushy 1.

Flavor- Typicel of mixture 5, Rencid 1, Sour 1, Bitter 1.

Odor- Pleasant (conforming to foods cooked with it) 5, Unpleasant 1, Rancid 1, Off 1.
(e range 2-4 mey be used for odor and flavor if applicable)

Acceptability- Like 4-5, Neither like nor dislike 3, Dislike 1-2,

Sample code Color Texbure Flavor Odor Acceptability

1

0

cG .



APPENDIX H

TABLE XII ACCEPTABILITY: YOQUNG, COUKED UNCOVLWRED 5 MINUTES, COVERED 15 MINUTES

VARIETY G-40 VARIETY G=101 VARIETY G=135 VARIETY G=137
Humber Sample Accept. Wumber Sample Accept. Number Sample Accept. Number Sample Accept.
Taste Code Taste Code Taste Code Taste Code

7 1“29 9 . 19 hed had 8 o= 8 . 25 @ 2-14: 9 - 2Q

8 2=31 2.75

3 -2 5.88

10 4=6 8.80

9 Z=14 4.10
7 2-17-B 9.48

Averages:
8.1 781 - - 3.5 Bed G 9,20

Total: 10 ssmples. average acceptabllity 8,03

TABLE XIIT ACCEPTABILITY: MATURE, CCOKED UNCOVERED 5 MINUTSS, COVERGED 15 MINUTES

VARTETY G=40 VARTETY G=-101 _VARIETY Crulab VARTIETY G=137
Number Sample Accept. Humber &ample secept. Number ®amnle .ccept, Number Sample Accent,
Taste Gode Taste Code Taste GQode o Taste <Code. :

lQ 1-25 790 8 2"26 7@0@ o - - . -
8 SO 6.87 :
8 4=z 8425

8 3"51 50 62 . e
Averagess:
8.5 ' 6.924 8 7.00

Total: 5 samples, average scceptabllity 6,956

eq



TABLE XIV ACCEPTABILITY: MIXED AND UNDETERVINED A
COVBRED 15 MINUTES

GES,

COOKED UNCOVERED 5

MINUTES,

VARTETY G40

VARTETY G-101

VARTETY G-135

VARIETY G-137

Number Sample Accept. Number Sample Accept.

Number Sample Accept, Number Sample Acept.

Taste Code Taste Code Taste Code Taste Code
9 1=22 8.85 - - 1C J=id 6.85 10  2-25 T»30
9 K=23 T.33 10 4=l 4,20 T =29 871
10 2-24 8.80
8 3= Teli
8 i 3625
Averages: ’
8.8 7.95 10 5,43

Total: @ samples, average acceptability 740

8.5 ’ 8,01

TaBLE XV ACCEPTABILITY:

YOUNG, FROZEN COOKED 185 MINUTES AFTER RETURN TC BOIL

VARTETY G=-40

VARIETY G-101

VARIETY G=135

VARIETY G=137

Number Sample Accept. Nomber Sample Accept. Wlumber Sample accept.

Number Sample Accept.

Taste Code Taste Code Taste Code Taste Code
7 430 4,85 8 125 Q.78 10 s 7.7 7 1=30 10,85
8 4-31 7.8 7 3-50 2.57 " 4 2=30 ~ 7.71
7 l“l&"’B 9 © 57 9 4.“'.& 80 ll ’ lO 2-6 9 - 4&
@ E=-1 7e33
2 B=1 10,77
9 4:"'1 80 68
10 1=6 Q40
7T 4=17-B 9.14
Averages:
Ted T+ 35 8.5 9.12 10 Tl 8 : ‘ 9,32

Total:; 15 samples, average acceptability 8,71

14



TABLE XVI ACCEPTABILITY: MATURE, FROZEN, COOKED 15 MINUTES AFTER RETURN TO BCIL

VARIETY G-40

VARIETY G-101

VARIETY Ge135 VAKIETY (=137

Number Sample accept. Number Sample accept, Number Sasmple Accept. Humber Sample accept.

Taste Code Taste Code Taste Code Taste (Code
- - .9 duld 10,70 - - - -
7 4-29  10.55
7 3~17-B 743
Averages:
Te6 723

Total: 3 samples, average acceptability 7.23

TABLE XVII ACCEPTABILITY: MIXED AND UNDETERMINED AGES, FROZEN, COCKED 15 MINUIES
AFTER RETURW TO BOIL

VARIETY G=40 VARIETY G101 VARIBETY G=-135 VARTETY G-137

Number Sample Accept. Number Sample Accept. Number Sample Accept. Number Sample Accept.

Taste Code Taste Code Taste Code Taste Code
- - - - 9 43 9,38 7 3=29 F.10
10 B3=25 10.00
, 10 B35 9.3
Aversages: - ‘
' 2.6 2,72 7 9,10

Total: 4 samples, average acceptability'9.75
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TABLE XVIIT ACCEPTABILITY: YOUNG, COOKED CUVERED 15 MINUTES

VARIETY G-40 VARTETY G-101 VARTETY G=135 VARIETY G137
Wumber Sample Accept. Number Sample Accept. Number Sample Accept. Number SGample Accept.
Taste Code Taste Code Taste Code Taste Code
- - 8 2=22 B.75 - - - : -
7 9 1=23 8.82
Averagess .
8.5 Teld

average scceptability 7.14

TABLE XIX ACCEPTABILITY: MATURE, COOKED COVERED 15 MINUTES

VARIETY G=40 VARIETY G=~101 VARIETY G=135 VARIETY G=137

Number Sample Accept, Number Sample Accept. Number Sample iccept. Number Sample Accept.
Taste Code Taste Code Taste Code Taste Code
_10 1=24 10,00 - - - - - -
Averages:

10 10.00

Total: 1 Sample, average ascceptability 10,00
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TABLE XX ACCEPTABILITY: MIXED AND UNDETERMINED AGES, COOKED COVERED 15 MINUTES

VARIETY G-40 VARTETY G=101 VARTETY G=135 VaRIETY G=137
Number Sample Accept. Number Sample Accept. Number Sample Accept. Number Sample Accept.
Taste Code Taste Code Taste Code Taste Code

9 3=23 6.33 - - 8 2=-15 4,87 8 3=-15 6,37

‘ 8 4=15 10,37 8 3= 7.66

8 Re=17 4,00

8 3-17 3.52

8 2=19 4,31

38 3=-19 5.75

8 4~19 8.75

Averages:

9 6433 8 6.73 8 7.01

Total: 12 samples, average acceptabllity 6.72

TABLE XXI ACCEPTABILITY: MIXED AND UNDETERMINED AGES, COUKED UNDER PRESSURE 5 MINUTES

TARTETY G=40 VARIETY G-103 VARIETY G-135 VARIETY G-137

Number Sample Accept. Number Sample Accept. Number Sample Accept. Number Sample Accept.
Taste Code Taste Code Tasgste Code Taste Code
- - - - 8 1-15 Je&5 - -
8 1-17 3.87
8  1-19 587
Averages:
8 3.66

Total: 3 samples, average acceptabllity 3.66
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