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—A Study of the Body Growth and Development in Albino Rats
Fed by the Cereals and Legumes Proteins—

Jong Mee Lee

Department of Home Economics, Dan Kuk University

This study was designed to compare the Biological effects of the cereals and legumes proteins
on albino rats.

Fifty weaning albina rats weighing 49 gr+2 in both sexes were divided into -5 groups and
fed corn crude protein diet, wheat crude protein diet, soybean protein diet, yeast diet and 20%
sugar-casein diet for the control group. The protein contains same levels with isocaloric values
each diet. After 12 weeks the rats were sacrificed for chemical analysis and the results are as
follow;

1. The highest food consumption was found in the groups of yeast and soybean, and the
lowest was found in the groups of wheat diet and corn diet.

2. The grougs of yeast & soybean protein showed the highest body weight increase, while
the groups of wheat diet and corn diet showed the lowest.

3. Highly significant difference . was found between the standard group and the groups of
corn protein and soybean protein in Food Efficiency Ratio. (F.E.R.) (p<{0.0D).

4. Protein Efficiency Ratio showed a similar pattern as the F.E.R., however, there was no
significant differences among the groups.

5. The kind of diets did not influence the hematology of the sufjects.

6. The rate of nitrogen retention of male standard group was lower compared with all the
experimental groups (p<{0.01), and that of female soybean group was higher than any other
groups (p<0.0D.

7. Female corn diet group had the lowest organ weights, as found in the growth rate, which
was significant (p<{0.01). In the male corn diet group only the kidney showed significantly
low in weight (p<{0.01), and the spleen of male yeast group was also shown low with signif-
icance ($<0.0L).

8. Nitrogen retentions of the liver and muscle in male corn diet group were lower than any
other groups (p<{0.03), and the brain nitrogen content of female standard group was high with
significance (p<{0.01).

According to the results above, yeast and soybean protein can be regarded as a nutritious

and also inexpensive protein sources.
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D. Hemztology

1154 tail-bleeding & 3}o] blood sample & 3
b ohul o} zrel FEhdeh

1. Blood Cell Count
Wintrobe’s Method'?

2. Hemoglobin
Sahli’s Method'®el] ]3] w43 g o},

3. Hematocrit
Heparinized capillary tube o] blood sample & %o
micro capillary centrifuge & 4A22]g ¥+ packed

cell volume & micro capillary reader 2 33 §}9j v},

E = £4

48 AF¢ T A 55 10F 234 AH 4 497}
9 xE 3T F Y4Edsd Micro-Kjeldahl
Method®el| &3 29 & A4 WAL SH%n 2
£ AREok AT ALFA o] ek AW A
£ ¥5%5 15E% AE A0

F. 2t &2 24

1. 25 #79 83
12F8) 4% B F ARFEL digskd 4 A

7| liver, spleen, kidney, heart, adrenal, brain, sex
organ 59 7 g Femur Ao)% 4 33k

2. 2zt B@II9t 2o ALEET HF

liver, spleen, kidney, brain, muscle & 105+5°C
ol A AFAA L2345 F Micro-Kjeldahl Method?®
o 9 A4%E FH =

I. Data 2| 9y

2E data s 5AA AAE Sz JEAYL EE
234 4Esded 94 242 StudentTVE &
Farel e
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V. #@n 2 g
A. NB9 M=, MSs7, FERI PER.
S| B#MHY
1. Nz g%
<E 3>o] Vel ubsl ol AR AFRE oty
27} gke}, oA yeast group o] JBY E%E H
=l standard, &% diet corn diet $o]® & #
=ub group FHY veast, standard, £ ZEwhd, L
% zupme] foz g ZFAA &3} corn diet
group o} b e AL ne FYvh
2. ® B

28 <1-1>, <1-2>¢] vehg e o] AT F
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& D AE AHF

g
4 a4 1 2 3 4 5
1 48.5 47.9 59.9 50.3 51.2
2 64.8 58.4 55.0 66. 1 86.5
3 73.5 46.1 63.3 68. 1 92.5
4 92.6 63.7 63.0 81.3 99.7
5 106. 2 75.3 80.4 98.2 114.7
? 6 90.8 75.0 72.0 102. 1 118.8
7 97.6 83.6 80. 2 106.0 120.3
3 90. 4 86.8 80.0 103.9 126.3
9 104.7 87.1 80.6 102.2 120.2
10 95.8 86.1 84.0 101.0 126. 2
11 90.8 86.0 79.5 102.8 118.0
12 75.9 88.6 92.4 98.8 141.6
ki A 10311 884.6 890. 3 1080. 8 1315. 8
1 56.3 49.8 54.3 58.5 50.9
2 65. 1 54.0 64.2 79.5 73.9
3 73.1 61. 4 65.7 71.2 77.0
4 104.3 62.2 70.2 98.5 95.0
5 120.8 74.8 83.2 122.7 125. 1
5 6 110.3 75.1 83.3 125.1 122.1
7 116.9 85.9 87.5 127.5 122.9
8 117.0 87.3 94.5 153.8 142.0
9 120. 4 89.3 84.1 142.4 115.7
10 120.7 94.9 93.0 158. 4 119.1
11 101. 2 90.0 87.7 109.5 133.0
12 114.8 105.2 103.2 133.9 144.9
k2 Al 1220.9 929.9 970.9 1381.0 1321.6
S Rt ATHA Sq. T 3. MEe 2E(FER)L BT SE(PER)
standard group ¢] 7}A ZI yeast, W} 5o, 49 diet,

corn diet &) 20 2 49 diet 3} corn diet$] A&
o] vlmA e 3% ne FYuu o] group-
Az AA9E md Agleh o 2 44 i
olgtE yeast, W & obulimal EAe] 3E wE
WYg FR3l AF Az Age] AHAAA &
% ¢l o Eggum st Juliano®, Ku¥%, Synderm-
an*’)%%c] XA g u)eh o] AAelle wb Al Aukel
ohel ARHE Fage ¢ S7b dvh = 2 4
B A diet &) protein level & ¥ &Elgd.on <27
>3 2 Aste g8 FAEd g 228707«
s} 7ol protein 8 quality ] =ebA A Fo] FFFLE
Ao v gz},

}ﬁ

& <28 2>, <2Y 3> et
og—_u;_‘;}_ _r_7]_ Z.olo;q 01-/—

£ diet,

F.E.R.z- P.E.R
¥ oekel 2t FER.E
®= standard groupe] 7%
959k, corn diet®] 4202 corn diet 9 F-gol
# Vube}, 4ol A standard group 3} corn group, H

ub group 7hel] f-& A el 2ol ebket(p<L0. 01D,

P.ER.-... FER. 3 ZF 28 73 velye
group 7+l $-2] A al AolE HEh

=31 yeast,

B. Hematology
1. Blood cell count
<E 4>AA B4 9 vhek 2e] R.B.C, W.B.C.
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£ Wintrobe®$] 3 212141 (4~8.5) %X 10%/mm?s} (4~
Eo1gel. b yeast group 9
R.B.C.7} wo} 2, 3, 4 group 3 Fddl o] &

11) X 103/mmds] A ¢}

b2 (p<{0.01) Zgroup ] R.B.C.7} Z4dke 1,3

g Aql Aol & vhebd eh(p<<0. 01D,
2| 4L 1group¢] R.B.C.7} 4 group ¥r} 438
o 4944l o] & by = (p<0. 01,

group 3 94l Aol & vehi o (p<0.0D =3 .
1group ¥ W.B.C.7} &A3] &st5ld 2 group =& “\
0.221 09
0.21F
0.20f F— 0.8
; -———
0.191
0.18} f o7
0.7} /
N /
o.16f AN 06
N
0.15F ! v
X L/
¥
0.14+ Qs-
L 1 1 1 ! L ! l_
FER 2 3 4 5 PER | 2 4 5
! AelE
4ol
ag 2. AEY iE ag 3 w¥iY 58
(% 4> Hematology
A o] T R.B.C.O W.B.C.9 Hematocrit® Hemoglobin®
1 6. 18440. 700 7.4354-0.977 38.362-2.90 13.942:0. 42
2 4. 438+0. 593 3.74440.419 32.25+1.16 15.0720. 33
5 3 5.305+0.551 4.950+0. 543 34.40+1.44 15.04+0. 36
4 4,922+0. 492 4.275+0. 620 38.50+1.19 14.9520. 09
5 7.21620. 625 6. 2061-0. 966 38.35+0.27 14, 05=0. 16
1 3. 690+0. 684 5.790+0. 803 38.00%+2, 34 15.83%0. 31
2 4.680%1.014 5.72540. 599 40.4041.78 13.50=£0. 25
S 3 5.310%0. 949 4.870+0. 410 37.80%1.12 14. 4040. 41
4 7.720%0.739 6. 485:0. 483 42.20%2.04 14. 104-0. 31
5 8.040%0.745 5.3254-0. 685 39. 254+0. 87 15. 00£0. 39
@ 10%/mm3 ®@ 10%/mm?® ® Volume of packed red cells in ml per 100mi blood

@ g/100ml blood
(G H~(FE D7AR Y FAAE MES.E4.
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E 5 AW A4 vfFst 248

13 2 3
BH%(g/day) 2802 23 (g/day) BA&(%)
1 0. 2622+0. 0432 75.01+£6. 19 0. 29470. 0130 74.18+1.29
0. 2779+0. 0881 81.20+3. 83 0. 1028+0. 1114 84.28+3. 83
2 =3 0. 255410, 0805 73. 10£6. 66 0. 13114:0. 1394 81.19+3.83
4 0.296220. 1117 83.06%5. 21 0. 39504-0. 1808 91.274-2.84
5 0. 3248+0. 1303 84.64+3.29 0. 4569--0. 1960 82. 6934, 14
1 0. 272410, 0229 58.58+3.81 0. 3190--0. 0261 73.72+1.54
2 0. 23810. 1030 74.47+4.19 0. 3534:£0. 2138 81.55+2. 84
S 3 0. 250920. 1049 68.73+3.61 0. 337440, 1105 79.1944.35
4 0. 45750, 0574 80.944-3. 15 0. 46810, 0854 85.66+1. 56
5 0. 4565:1-0. 0557 79.75+2.72 0. 528240, 1127 79.90+1.81
(& 67 3T A7l FA G Femur 2e]
T AV S Ki . Femur
1 ~Z . idney Spleen Heart | Adrenal Brain Sex
Q AlE M@ T @ | @ | @ | (& |organ(| Length
1 9.02%| 1.55714| 0.55114( 0.81864 0.0579+| 1.1695-+ 0.5595-- 3. 2204
0.51 0. 1753 0. 0502 0. 0585 0. 0053 0.0138 0. 0138] 0.08
2 6.50%) 1.2691%] 0.3766+ 0.6684=%| 0.0529+| 1.0763z O0.4482+ 3.13%
Q.32 0. 0412 0.0361 0. 0424 0. 0057] 0. 0355 0. 0523 0.07
{ 3 6.64) 1.3226%| 0.46094| 0.6434=% 0.0477-F| 1.3103=| 0.5686=% 3. 13+
0.15 0.0624 0. 2291 0.0432 0. 0072 0. 0614 0. 0517 0.11
4 8.051 1.4823%| 0.5024=4| 0.75874| 0.05503| 1.1835+ 00,5741+ 3.08%
0. 60 0. 0652 0.0728 0. 0353 0. 0041 0. 0472 0.0515 0.09
5 9.70%| 1.7159%| 0.5827+| 0.8058%| 0.0611-=| 1.1535H 0.55404 3.28+%
0.69 0. 1068, 0. 0797 0. 0535, 0.0177 0. 0227 0. 0658 0.05
1 8,40+ 2.1067%| 0.6110£! 1.11254 0.0475%| 1.27444| 1.8517% 3. 45
0. 56 0. 1316 0. 0330 0. 0337 0. 0078 0. 0294 0. 2995 0. 06
2 8.32:k 1.5897+ 0.5638+| 0.74914f 0.0255%) 1.22164] 1,97474 3. 18+
0. 97, 0. 1350 0.0397 0. 0337 0. 0035 0.0914 0. 1691 0. 06
3 8.00E] 1.67994{ 0.64581 0.8298=+) 0.04814) 1.2685%] 11,9522+ 3. 20k
S 0.52 0. 1359 0. 0664 0. 0499 0. 0085 0.0761 0. 1674 0.03
4 8.40| 2.4191% 0.6324=41 1.2083%| 0.0339%) 1.2507+) 2. 30354 3.36%
0. 25 0.2771 0. 0496 0. 1797 0.0041 0. 0965 0. 1324 0.07
5 10. 844! 2.0010==! 0.8309+( 0.91224| 0.04174) 1.17954) 2.3878% 3.48=%
1.72 0. 1096 0. 0491 0. 0241 0. 0061 0.0813 0. 1001 0. 10
2y 4EAYE HEE & O doR 5 219 ol W3lelie oh B,
o] blood cell count & <o) 9] JF- A Ho g €ty

e A ZA ek

2. Hematocrit.

Hematocrit 9§ 4] 39,443.6%2] A4 e] Wodl =

o] 9o} oF8] 2,3groupe] <7t Zo}l 1group & A
S 7 group 3 & -F4E ekl on] (<0.0D
9] 4groupo] %7k Fol 1,3group 3t =4l
+ e o (p<0.0D g o FL AHdHor

3. Hemoglobin

AAF x]ql 12~18g/100 ml o 25 Sajglond, o
L group Z}ell & #4]5 <l A7 glet.

C. = B4
1. A HLnd
A AL 25 D45 <E 5> vehyg bk
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(& 7> 4 orgen Nitrogen &%

mgf1g-dry powder

m‘z Liver Nitrogen Spleen Nitrogen Brainnitrogen™ Mpusdcle Nitrogen
1 99,90+3.54° 123.20:£2. 67 90. 16+1. 68 121. 5220, 56

2 112.7 +1.64° 120. 40-+1. 68 84,5610, 56 119, 84:+-3. 36

3 118.68+1.56 122. 641,68 84001, 12 126.00F1. 68

4 102.06+5. 23 122, 08+1.12° 86.80+1.72 120.96+1.12

5 98.00=+2. 46 123. 200 84.00%1. 12 125.44+1.12

1 108.08=+1. 14 127.6812. 24 85,682 80 137. 200. 56

2 93, 18+4:81 117. 04=0. 56 83.44+0.56 117. 602, 24

3 3 103.934-2. 11 124.32+1.12 82.88+1. 12 121.52+1. 68
4 105, 62--1. 68 117.60=1. 12 82, 8840 132. 06+4. 84

5 102. 063-6. 05 120. 40=+0. 56 85. 68-:0. 56 123. 20+2. 24

s 2t F A4 »Fe 1355 59 1, 2group o] ¥
24 o} 4,5 group 3t vlad & F44& kg
05 (p<0.01) 284 = 44 3group 7 5group 4}o]
d =g #d4¢ Jeld=(p<.0D.

P4 RHEe 1,25 EF 49 Igroupe] thE
group £t} @o] @Wold RE group 3 TES F-44
£ b o= (p<0.01), ¢ 238 242 4group
o] 453l ok 7 group o & #FA4E by
= (p<0. 0D).

Romo 8} Linkswiler® ¥ wlil 298] 4315453} 4]
o] gy Az FAE 4 ALI{EL
Aol wiwa ksl Gf obn x4 @ R =24
gl #e} B2tz s+ ks KuP%4 Syndermann
oo vdf A4 R3E WA Bf-EE P
ARtz et = Graham?%-2 AFAse 9%
£ W ggdl et A 2385 A4l W
e g, 24H Jebhd AAE S =
£ group ¥ A4 nfgol lgroup BrF ¥EE 2
AA Pl v 2 Jor AR A4 wHF
e A4 2HER 44Eske A4 AR gl
Aoz F2Rd,

D. &= #J|e RAY EHA: H{E
1. 2T 3719 24
2 E A9 FAE <F 6> At o] gt F =
T o2 o2 AFS7e 0 H A E el vk F
AFEZ74gol 7% A& 2groupe] &, F BF EE

organ o] &3] $i&= gt 9] 2group-& kidney,
adrenal, femur & A9]&F BE organ d]4] =& -9

A4e ebiden (<0.0D, 9 2group-L kidney
FA 7 Hel 7 group7kel, 5group- spleene] 7
A 7 group 7ol & #94€ ekl (p<0.0D.

2. EJ|9 2Re| MLEY

E 7>l A% 2ol organd] W 433 A4
o g B 4 9oy} do] Fol W8 4EAL W
b Ad WE FolE gvk. 28 v 49 2group
o] Liver $} Muscle $] Nitrogen &-gko] o} 7 group
7kl Fe 4ol velden (p<<0.05), 5group EZ
spleen ol 4 7 group zkell 4] Ao ebyteh(p<0. 05)
ko] 4= ] group ¥ Brain Nitrogen 3-8F] o} %
group 7+8  $-91H <4l st ebtg B (p<0.0D 2
<9 organ o]} group Ebell A A4l e Ae]
VERS ol

V. 29 & #ot

A wo]xl Albino rats §F, < 507Fe] & Initial body
weight S3F oF 48-+2gr, < 50+2gr 5 %% bgroup
2ol 125-%9 20% sugar-casein diet 3} corn
crude protein, wheat crude protein, d]F4}, yeast
59 diet o2 ARl R4 AP A v 2
2
1. 4= AR yeast, o7 group el 7 H2
&9 group 3} corn group & A Fo] gk,

2. AFF7HE standard L2 2 o, 4 BT yeast,
72 groupe] & FoFEE meld, &£ diets}h
corn diet group 94’ ZF7beko]l Agch
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3 ASF&%E yeast groupe] 1A &I corn diet
group®] 7}&A ¥ol %98 standard group 3} corn
diet, 74t group Aol 4] §-¢] 481 A7t vebytet(p<l
0.0D.

4. =il 545 A8 585t FEE AYgE
bl o} group Zkell o)Al Freli= gloixh

5. Hematology 25t5 o]o] whzk ZAl o ofutx
&2 Aoz eyl

6. AW A% ¥ 49 standard group o] thE
group ¥v} wrol S $-o 438 el o (p<0. 0D
el A A5 groupe] HE group Bek Eob £
A4l ZAejE g (p<0.0D).

7. Organ weight& nw 9t8] corn diet group o}
g BAFE wbg o] G g FAE W
Ebl 2 group Zhell E-& #44-& vheld 2.(p<0. 0D,
4o A Corn diet groupo¢] kidneyd]4], yeast
group ¢] spleen off 4] weight 7} o} 49134 el
oHp<0. 0.

8. AANY A4 FHFLE 49 corn diet, group o]
liver 9} muscle ofl /| wto} 7z group 7+ f-¢ =&l A%
el 2 (p<{0.05), 49 Standard groupo¢| Brain
nitrogen §ko]l Zoh & Aql Aol FE VeI (p]
0.0,

ol4ke] Al AstE T nm} yeast o} v Tk
3 oFgkal-g- 23k gk protein source B4 &
L dTE "aE e AFAEYE AE E

P & e
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