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ABSTRACT

The present study was undertaken to investigate the nutritive value of various defatted oil-seed
flours in the diet by studying the effect of alternative diets on growing rats, to attention growth,
food intake, weight of organs and the levels of total cholesterol, phospholipid and triglyceride in
serum and liver tissue.

Sixty male Albino rats (Splague Dowley) weighing 47—55 g were divided into five experimental
groups and one control group of ten each, and were fed for 24 weeks with the respective diets.

Each of five different diets was supplemented with defatted flours as dietary protein sources. Four
of other diets were composed of 7.5% sesame seed, rapeseed, sunflower seed and cottonseed flour
respectively, with the same amount of defatted soybean flour, while the fifth diet tested was prepa-
red with 15% soybean flour.

The results of this study were as follows.

1) It was noteworthy that the five defatted oilseed flour diets demonstrated much improvement of
nutritive value. Sesame seed flour and sunflower seed flour, especially appeared to be worthwhile
as human foods.

2) From the results of biochemical tests of the serum and liver lipid content of Albino rats, after
feeding with the respective diets, it can be concluded that, from a nutritional point of view, the
‘toxic effects of oilseed flours like rapeseed and cottonseed flour, which contain toxic substances,
are reduced when they are mixed with soybean flour.
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Table 1. Ingredients of standard diet
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H,PO(-H,0 9.38 g, NaCl 4.61 g,
MgSO((Anhydrous) 7.91 g,
Fe-Citrate 3.19 g.

**Vitamin Mixture: Manufactured by Yu Yu Industrial
Co., Korea,

e RERAfc FRAfT Bk REBLE
KEHA5%), AR 5%)+KTH(T.5%), HEH
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Table 2. Composition of experimental diet

Animal [Moisture| Ash Fat |Protein | NaCl
Group (%) (%) (%) (%) | (%)

Control 10. 4 5.4 6.1 149 0.4

I 11.8 52 7.6 18.5 | 0.3
10.8 52 9.1 17.5 | 0.3
10.9 5.8 6.7 18.4 0.3
10.9 5.1 8.0 1727 1 0.3
10.9 5.2 8.7 18.3 10.3

- = B =

Table 3. Formula of experimental diet

Ingredints ! Contents (%)
Wheat 50.0
Corn 22.0
Skim Milk 15.0
Salad Qil 3.5
Fish Meal 6.5
Bone Meal 1.0
Salt Mixture* i 1.0
Vitamin Mixture** \ 1.0
Total | 1000

*Salt mixture: Ca-Lactate 35.15 g, Ca(H:PO,)-H,0
14. 60 g, K.HPO, 25.78 g, NaH,PO,

Control : standard diet

I : Defatted soybean flour (15%)

i : Defatted soybean flour (7.5%)
+Defatted sesame flour (7.5%)

W : Defatted soybean flour (7.5%)
-+Defatted rapeseed flour (7.5%)

v : Defatted soybean flour (7.5%)
+Defatted sunflowerseed flour (7.5%)

¥ : Defatted soybean flour (7.5%)

~+Defatted cottonseed flour (7.5%)
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Table 4. The analytical data of various defatted oil-seed flours used in exprimental diets.

Feed and description M(E‘f/.t \)1re é\oj'h) (I:/ilg P?;Sn
Soybean flour (defatted) 12.8 53 13.8 31.8
Sesame flour (dehulled & defatted) 0.9 4.6 37.1 36.3
Rapeseed flour (defatted) 12.9 6.3 10.6 36.3
Sunflower seed flour (defatted) 31 5.1 27.8 22.2
Cotton seed flour (defatted) 4.6 4.3 25.8 18.0
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xupiailel @ES WMol 58.3+£1.93¢ IH Y vxy WEL A— Ho2 Iew, 2 HRe
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Table 5. Body weight gained after feeding with various defatted oil-seed flour
mixture for 24 weeks

(Unit : g)
e Week
- Initial 1 2 3 4 5 6 7 8 9 10 11 12
Group
Control 58.3 89.6 138.6 183.4 223.1 260.6 284.4 318.8 340.0 355.6 371.9 380.0 384.3
+ + + + + + + + =+ + + + +
1.91 2.55 7.48 14.33 17.31 18.25 22.58 23.06 17.72 19.53 18.87 19.27 22.27
1 54.1 88.9 137.1 186.1 231.4 266.4 296.4 324.3 345.0 352.9 363.6 370.0 386.4
+ + + + + T + 1 + + + =+ +
1.46 1.46 9.68 11.67 10.68 12.48 21.35 18.12 17.09 31.34 25.28 28.43 21.35
| 49.3 70.0 108.0 144.7 186.4 228.6 2643 300.0 318.6 341.4 355.7 371.4 370.0
+ + + T + + + + + + fen =+ +
0.95 4.14 563 1570 16.07 21.11 20.08 25.33 24.78 24.78 23.83 22.41 20.21
I 44.7 81.7 126.1 163.0 197.9 228.6 252.1 275.7 299.3 307.1 317.1 332.9 337.1
+ + + + + + + + + + + = +
1.25 5.25 8.47 11.89 14.71 17.95 20.58 18.80 23.17 18.22 22.14 25.47 29.13
v 51.0 81.0 116.0 153.9 200.9 240.6 257.5 306.3 327.5 350.0 36L.3 376.3 390.0
+ + + + + + + + + + + + +
0.92 2.88 6.96 13.95 21.08 21.88 34.43 25.17 27.64 30.82 33.03 32.37 31.62
v 48. 3 83.9 121.4 1645 207.5 253.1 311.3 336.3 358.8 373.8 391.3 395.0 398.8
+ + + + + + + + + + = + *
1.39 551 9.81 12.31 8.8 11.93 17.27 2311 28.50 23.41 25.12 27.77 23.56
~__  Week
N 13 14 15 16 17 18 19 20 21 22 23 24
Group ~_
Control 382.5 390.0 397.5 405.0 411.9 430.0 440.6 441.2 445.0 446.2 433.8 437.5
+ + + + + +

+ * + + + + +
23.75 28.28 25.35 3515 33.59 22.04 1858 15.53 16.90 18.46 18.46 20.52
I 394.3 403.6 410.0 412.9 430.0 430.0 437.1 437.1 432.9 422.9 4286 427.1

+ + + + + + + + + + +
28.19 27.48 28.28 30.12 27.08 25.82 28.91 2811 31.99 31.99 36.25 3401
I 381.3 394.3 402.9 405.9 417.1  421.4 428.6 428.6 431.4 427.1 425.9 4243

+ + + + + + + + =+ +
21.93 19.24 21.39 23.17 23.68 2340 2561 25.44 32.65 29.84 26.36 2507
i 344.3 350.0 355.7 365.7 384.3 387.1 390.0 394.3 400.0 383.6 387.1 3886
+ 3 + + + + + .
31.01 33.29 31.94 33.59 3474 38.43 40.14 46.13 4397 40.99 40.71 40.70
N 398.8 403.8 408.8 410.0 422.5 431.3 437.5 438.5 433.8 427.5 433.8 436.3
+ + + + + + + + + +
34.83 39.49 39.07 38.54 3401 28.00 3472 38.40 41.71 46.00 42.40 41.20
Y 410.0 413.8 415.0 421.3 428.8 436.3 438.8 442.5 436.3 438.8 437.5 445.0
+ + + + + + + + =+
25.07 27.74 37.42 36.80 36.81 3583 37.8 41.32 38.89 3563 32.84 32.95
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Fig. 1 : Weight gains of Albino rats fed with various defatted oil-seed flour mixtures for 24 weeks
Table 6. Amount of food intake per week
(Unit : g)
Week
o 1 2 3 4 5 6 7 8 9 10 11 12
Group )
Control 133 20.2 222 240 265 253 251 251 258 26.8 26.5 27.1
I 1223 189 196 20.8 226 228 222 223 21.1 224 24.8 2.7
I 10.5 158 17.2 18.2 20.6 228 2.7 220 23.3 232 21.6 22.9
il 129 19.7 21.7 224 238 239 220 232 237 227 243 25.5
L) 1221 17.0 19.5 232 233 245 231 230 228 237 25.3 24.2
A\l 1.7 161 19.4 21.7 233 250 248 235 239 248 26.7 25.6
b Week
\ 13 14 15 16 17 18 19 20 21 22 23 24
«Group _
Conrol 27.3 26.5 27.6 255 26.8 262 261 25.5 27.2 27.5 26.3 25.8
I 25.1 246 233 23.8 244 246 232 228 253 26.8 25.7 24.7
| 231 244 251 246 248 238 246 26.0 251 24.5 24.2 23.2
[} 24.7 26.7 258 25.9 24.8 23.8 235 245 24.8 23.9 24.5 25.0
N 238 25.1 25.6 27.4 271.7 265 253 258 25.2 24.9 25.1 24.7
¥ 25.7 21,9 280 275 27.5 27.0 28.7 268 2.9 26.8 28.0 26.2
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* Table 7. Comparison of the body and organs weight after feeding with various defatted

oil-seed flour mixtures
— Organ
. - Liver (g) Spleen (g) Heart (g) Kidney (g) Weight (g)
Group Tr—
Control 10. 74+0. 65 0.80+0.15 1.4410.08 2.64+0.19 422.5+22.52
1 10.81£0. 92 0.7610. 14 1. 330. 04 2.5440.23 414. 31+26. 99
i 10. 01£0. 38 0.71+0.13 1.17+£0. 09 2.36+0.19 412.9+22.88
i 9.61+1. 03*¢ 0.7140.13 1.1140. 12* 2.1940.16* | 380.0439. 15**
v 10. 48-£0. 26 0.684:0.17* 1.33+0. 14 2.47+0.25 423.8:£44. 52
Y 10.5940. 58 0.70=:0. 06 1. 41+0.08 2.48+0.16 428.8+40. 15
4+ S.D. * Significant ** Highly Significant

BRI & AEFML ERE 4, Fdde 18y
EEo] v BolAx (PK0.0D), ol& miss} FFEZA
Cholesterol &l 4 HEL %E eblic AHERA
A—dtch, BelAe 2] Bl e Hox e
fre] ek, HES 2 9z (PX0.05), NEEAA
HFS Z7F vebdo (P0.05). O3 B EEE 8

oA 2F el B3 A—334

3 mFR FEREB(L
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Table 8. Serum lipid content of Albino rat after feeding with various defatted
old-seed flour mixtures

) Lipid Cholestero! (mg %) Phospholipid (mg %) Triglyceride (mg %)
Group

Contraol 102.9x5.3 114.348.8 I 71.5+2.6
I 83.7+3.6 131.545.6 65.642.3
i 79.714.8 113.545.6 68.7+4.4
i 68.5+4. 1** 109. 6+12. 5* 63.645.1**
i 84.345.1 109.44+7.1 68.7L£15.2
y 92.319.5 132.3+£1.0 70.7+2.0

+ S.E * Significant ** Highly Significant
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Table 9. Lipid component in the liver tissue of Albino rat after feeding with various
defatted oil-seed flour mixtures

T Lipid Cholesterol (mg %) Phospholipid (mg %) Triglyceride (mg %)
Group

Control 9.340.8 34.941.3 58.0£3.7
1 9.0+1.0 34.0+1.3 62.0:-3.8
1 7.2140.2 35.7+0. 4 56.8+3.9
I 6.240.7** © 33.8+1.0 52.45.8*
N 7.3+0.3 36.7£1.0 58.0+3.0
y 8.6+0.7 36.3+0.9 60. 4+4.7

+ S.E. * Significant ** Highly Significant
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GEHlenz REY olv BN 752 &

fol ik fakted HEs Fhn ShiehDHL w n s}

gossypol £ L-lysine 3 #5&3led available lysine &
F£AT L GnH Eatte] FEE HAEE BRAA
'R JdME AdARAS. 2 HaEEa lys
ine o] Zadhe KE, BEHEY FL2E AT
Bad a}A ol

X W AFA s HEREY o] EFA, AEE
BEE o %2 (P0.05), mikst F ARK BEX
Sl 271 glodd.

& ®

HBE 47g~60 g5 & WETLE %) 317 (Splague Dowley)
<3 60vtElE RIS AfET BEALEL T B
B, XTI, AR, TEE dee 4% BXE
| 47 248K R 54, MEY B, BEER
B, % 9 K @8% #iBE+ Cholesterol, Pho
spholipid, Triglyceride® E& H& 328 %<}

D #% mEXn+T) BEEEL Xand RAdes
A 3 BM mEE Q€4 Aed, %3 AAfs

Hule 1 e Aoz BRY 4 ddx Bxd

2) FMES WK olw BHRSS /KM

£ REKS BRMA 3o
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B Kol SlelM=E, RBEMpS nK L F asX B
Mg ek #BitE 2ol BHEMFALE BEY ¢ dd
25, ol ¥ ¥ ¥ BNV LEIH Bl
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