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Abstract

Despite the extensive study of protein effect to man and domestic animals, protein effect of
sunflower seed oil cake to the growth and value of erythrocyte in rats is still remained to be
investigated. This study is to investigate the effect of protein of sunflower seed oil cake to the rat
growth and value of erythrocyte as well as the liver weight, heart, kidneys and spleen of rats.

Sixty to seventy-days-old, male Sprague-Dawley rats weighing 50-60g, were used in this experiment
and 36 rats allotted to 4 groups: standard, 30% cake, 20% cake and low protein. The standard
group was fed for 7 weeks on the ration supplemented with 17% casein, 30% and 20% cake groups
with sunflower seed oil cake by 30% and 20%, respectively, and low protein group without any
supplementation.

To observe value of erythrocyte, blood was taken from heart. Value of erythrocyte, hemoglobin
and hematocrit value were determined by usual method and oxygen consumption by the method of
Watts and Gourley.

The result of this experiment suggests that it is recommendable to supplement deficient amino acids

in animal.
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Table 1. Composition of diets

(%)

TTeee— M [ .
Components ™~ e [oandard] Gk [ Sofe| Low
Ground whole wheat 50.0 41.0| 48.9] 60.0
Barley 52.0 21.¢ 24.0] 31.0
Casein/Cake 17.0/610/30. 0j0/20.0|  0/0
0il 5.0 5.C 5.Cf 5.0
Salt mixture@ @ 1.0 1.6 1.0 1.0
Vitamin mixtire @ 1.0 1.C 1.¢| 1.0
Yeast 1.0 1.¢l 1.0 1.0

@ NaCl 173 mg, MgSO, 266 mg, NaH,PO,-H,0 347
mg, K,;HPO, 945 mg, CaH((PO,).-H;0 540 mg, FeCs
Hs07+xH,0 118 mg, Ca(CaHs03)-5H,0 1,300 mg

@ Vitamin A 6,000 IU, Vitamin B; 5 mg, Vitamin B,
5mg, Vitamin B 0.5mg, VitaminB;, 2 mg, Vitamin
C 50 mg, VitaminD; 6000 IU, Choline chloride 5 mg,
Vitamin Ks 0.2 mg, Niacinamide 30 mg, Folic acid
0.5 mg
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o] EEAMEL 0%,  30%RERINE
¥t 2 caseine] Find #EEfFK ] s EFdde
H AOACE® oz He —MWFT Table 29 2
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Table 2. Nutrient composition of diets

(%)

= oo : ‘

Nutrionis o [Standard] 58 | G880 Lo
Moisture L o21] 1019 10.53] 9.44
Crude protein 24.10 | 20.35| 17.96 12.59
Crude fat 8.31 8.59 7.93 7.90
Crude fiber 2.08 4.75 4.66 2.51
Ash 15.33 | 15.18 16.72 19.39
Soluble starch 40.97 | 40.94 | 42.20 49.17
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Table 3. General composition of sunflower
seed oil cake
(%)
. M01st iCrude CrudeCrude ; "{Souble
AIiutrxents ure protemlfat ifiber k A h starch
Sunflower |

Seed oil Cake | 31'281 45. 79] 0. Sgl 3.16 | \ 28. 85]_8'03

o Soxhletit@o] ojglel IEE MY THE wHE
HFMstel 0w miksel —ARG S Table 38k e

A&

42(8) ot M % 18] SEF Ao 54 B
FBE, Auely] ST MRN0TENREBEEE 30%
B, 3 uhehs) M il 209 IREREE (MK 20980
FOURS 92 FNAAA 2o EEAENES 13
2 B TEES MESEA GHERE BESNE

HEAEYE, OBLE, RER RYEE BRigz ¥
TERA e FmRES R, LB BB BRES A
€ MESA S

FISHEGR : H Y obl —ET Mild TEEA 8B

RENA L BES ARES B B BNE
+ A2 dd. SEBERES 254 1000 % 1 B B
£3 @olalg LB B e 2 #rsd
RESNE: KEDHYE 7EM £#3%Y B2 8%
A 1 A ez QIR . BERE 2R

i 222 AT AW FRERAA 2 2H
U $EY BE Y=S Foo

EOWSE : 45747 HNG EEE«I B3 28
o iRERmMEA G54 At AEadg.

BRI g R i)

REDHE : EEBEL BNy & —7?:%03] b=l
B FFEHRE BEY Aoz —BEM NG

fErES 2 %°M BERpEe = Fsdd.

fast R s = éﬂ» ‘i

R BRE {UEE : WS MR HENH 18l 2de ¢
7#AA 7H Ao (KER RBFES MEstds K

FRE - ¢HEEH - FHH A - A

dutz e 8T z4&s] Attt RBEER
R (ml/kg ©/min) o2 FiRE P .

FMERWA JE - BRI KRl BUE
Axyes mMEe KM FOLEKKS FEHAT
AIDERGS HEE Spencer® FAIAIE oo, Mmfr
FE-L photoelectric hemoglobin and glucose meter%
A FIEsA 29, Hematocritghe Microhematocrit:
o F FEE S GO FEEMBARMCV), TH B
FMCH)E F1 MiiRfREE (MCHC)E Wintrobe®®
7t AR Kkl AsA A ey e

A 2}
oo

BERELR : Bkl e wﬁam% Ether
B R R LB, T MBS e §
N EED e BES WEE A AT AL
7] Sdted 3 100gH TAER HESY o

H#e #BA% 2T RS Mo ERE
SE . RS T EREE S T e,

Y BEE Student o “tHEEERS 8l

® 8
FAE) 9ot 4 & & ol HEF s H5 HE
FORBE, WK 30% FINBIRIEE, 20% wiREAnEAI B,
BEHAfERes oy T8 $¢ AET #FRe o

+% 2.
1. AEBER : 285 (I EREE Table 4% Ta-
ble 5ol 4] ¥ = ule} 2},

2. BFA: HHY BKES LTIA=z Fysd
Table 69 7.

3. BEYE :: 2650 REHEYEL Table 7oA B
= vhe} Zoh

4. WESE  FEAKI BHZEL Table 8ol 4] & vl
o ot

5. RBE B
) 14 Rel HEEE
gel 4l ¥ vish o,

R N ANt E R G e

2ol o ® Y BHE-LTable

Fe BES WA BIEREES Uty es® BE 6. FIEEE : Tl ¥ LKA #ad fm
Table 4. Food consumption (dry weight, g/week/rat)
Groups ‘V!ef:ks!; 1 2 3 | 4 ! 5 | 6 [ 7
Standard . 86 6 | 91 | 10 ! 11 102 115
Cake 30% 76 84 132 | 128 137 129 128
Cake 20% 7 B e | 153 | 146 127 19
1 82 o1 |

Low protein . o7 i 83 : 67

* Average values of 8§ rats

115*
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Table 5. Food consumption per 100g of body weightt (dry weight,g/100g b.wt./dz}z_)ﬁ
Weeks
mvl 1 i 2 3 ] 4 5 l s | 7
Standard 10.44 1 7.84 5.98 | 5.82 6.18 1 4.98 6.73
Cake 30% 10. 89 { 9.86 9.03 { 11.42 6.20 | 4.58 8.41
Cake 20% 11.46 | 9.79 11.31 L1101 11.02 ! 5.57 9.72
Low protein | 12.17 E 10.72 10.48 10.48 11.89* ‘ 11.27% 14.08*
t Values measured on each end of weeks * Average values of 8 rats
Table 6. Changes of body weight &
T m— l 1 - ' =
Groups ] Initial ! 1 | 2 P03 l 4 l 5 ) 6 b7
Standard 56:1.41 96:3.0 | 13126.6; 15811.1 185:£13.9) 200145 214i15.1{ 28+12.6

|

0 ! 2

Cake 309 56+1.9 | 75429 | 10242.4; 124+ 4.71 157+ 5. 7i 174£ 5.7 191% 7.3 206+ 7.3

Cake 20% 95+1.8 - T0x2.11  7942.6] 98% 2.6 1384 3.8 162+ 4.0‘ 178k 4.8 150+ 6.3
{ 56+2.3 | 64=2. ‘ 76£3.6, 83t 4.4] 94F 4.2) 104:£5. 6*| 115-:6. 8% 127-46. 3*

Low protein

t Mean-+Standard Error * Average values of 8 rats

Table 7. Protein efficiency ratio

~Weeks! ) i i e
Grou ps \] 1 7A4‘E‘_| 3 | 4 ! , 5 | 6 ] 7 ] Average
Standard 1.74 | 1.36 112 | 0.92 } 0.51 | 0.51 | 0.45 | 0.94:0.19+
Cake 30% 112 | 142  1.07 | 0.70 ! 0.55 | 0.53 | 0.48 | 0.84:£0. 14
Cake 20% 1.00 ’ 0.60 ° 0.95 1.29 ! 0.83 0.59 0.50 ‘ 0.8240.10
Low protein | 0.62 | 1.60 0.78 | 0.82 | 0.92¢| 0.85* | 0.78% ! 0.827:0.05
Mean+Standard Error * Average values of 8 rats
Table 8. Food Efficiency Ratio
1 e iz
Groups \&Ckﬂ 12 ' 3 ‘ 4 | 5 6 E 7 Average
Standard 0.47 | 0.26 ! 0.30 0.25 0.14 ; 0.14 0.12 0.25%0. 051
Cake 30% 0.25 | 0.23 | 0.24 0.18 0.12 f 0.11 0.1940.03
Cake 20% 0.20 | 0.12 | 0.19 | 0.26 | 0.16 | 0.1z | 0.10 0.19+0.05
Low protein 0.08 | 0.10 | 0.11 | 0.13 | 0.13% ] 0.12¢| 0.10* | 0.110.01
T Meanz-Standard Error * Average of 8 rats
Table 8. Changes of resting metabolic rate{ss oxyger cenmstimipiion rate)
(ml/kg® 75/mm)
e EETEmm——— e e B e e e
Groups e mmigal | 1 | oz | 3 | 4 5 | 6 | 7
Standard |24k2.47 23514 19416 | 25412 [24-1.9 | 19411 . 24£0.9 | 1911
Cake 309 20+1.4 | 20%+1.1 1 18+0.6 : 207:0.9 \ 2241.7 | 21+1.5  19%1.2 t 20+1.3
Cake 202 1221.6 1 23k1.6 | 2113 | 1811 26£1.5 | 21416 | 2215 | 21414
Low Protein |22k2.2 | 2042.0 | 19016 | 1740.9 | 2618 | 21H0.7F  2340.9 j 271£1.3*
t Mean+-Standard error - ’;“A:e»;z;éefrvalues of 8 rats
B2 Table 1014 & wlo} 7v), ahol pot: zelz JFEHME TFA G2 HFl
7. BSRRER HRol Tue g UEEA WES S 100g¥ FAZ BEY KRE Table 1244 2
TP, O TEL S $A% Table 11el4 wi= = ubgd o
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Table 10. Hematological findings of each group

FRE - SHH - FFH

#34 E73 R

| mec | W | He MCV | MCH MCHC
‘Groups ‘
| 10/mme | g/100ml | ml/100 ml @ | | g/a00ml
‘Standard 880.8+57.61 14.24+0.3 50.3+3.4 161.5435.60 17.01%1.51 29. 64112. 29
Cake 30% 767.71+36.7 12.940.2 47.9%1.6 62.53+4.76 {17.094-0.84 27.5640.93
Cake 20% 695.61+42.4 12.130.4 46.4+1.7 |65.651+4.88 [18.04+1.61 26.6 +1.26
Low protein 571.1%56.4 10.840.4 36.41+2.0% 63.68+5.02* 318. 86-+1.91*% | 29.92+1.75*
t Mean=Standard Error * Average values of 8 rats
Table 11. Organ weight at end of experiment ()

'g’;p\s\\ e \O{ganf\l Liver Heart | Kidneys Spleen Body Weight
Standard 9.4+0. 661 0.9640.073 2.11+0.13 0.4940. 037 228+12.9
Cake 30% 7.510.29 0.840.014 1.6940.06 0.46+0.016 206+ 7.3
Cake 20% 7.340.24 0.7610. 026 1.5940.05 0.43-+0. 040 190+ 6.3
Lowprotein 7.140.83* 0.5830.030 1.14%0.05* 0.3710. 042* 127+ 6.3*

1t Mean=+Standard Error

* Average values of 8 rats

“Table 12. Organ weight per 100 g of body weight at experiment

(/100 g body weight)

.E‘”" B 0‘3‘?{‘5 Liver I Heart : Kidneys If Spleen
Standard } 4.1 0.4210 0.9254 0.2109
Cake 30% , 3.6 0.4077 0. 8203 0. 233
Cake 20% ‘ 3.8 [ 0.4000 0. 8368 0.2263
Low protein 5. 6% J 0.4566* 0. 8976* 0.2913*

* Average values of 8 rats
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