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Effect of Raw Soy Flour(yellow and black) on Serum Glucose and
Lipid Concentrations in Streptozotocin—induced Diabetic Rats
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Abstract

This study investigated the effect of raw soybean yellow(RSY) and raw soybean black(RSB) on
body weights, pancreas weights, serum glucose and lipid concentrations of both normal and diabetic
male rats(Sprague-Dawley, body weight 338.8+19.2g). For each experimental, some rats were injected
with streptozotocin intraperitoneal(i.p.) to induce diabets, and other rats were injected with buffer
i.p. as a control group. Body weight gain(BWG) was lower in rats fed both RSY and RSB diet(3.4~
5.0g BWQG) than in those fed control diet(58.1g BWQG). The diabetic rats showed significant decrease
of body weight(~50~ -67g) compared with the control rats. RSY and RSB feeding resulted in greater
pancreatic weight relative to body weight, and diabetic rats fed RSY and RSB had heavier pancreatic
weights relative to body weight than control rats. The levels of fasting serum glucose in diabetic
rats fed both RSY and RSB decreased by 42 and 31%, respectively, compared with the diabetic control
rats, but they increased by 80 and 110% compared with the normal control rats. The concentrations
of total lipid, triglyceride, phospholipid and total cholesterol in serum of diabetic rats fed RSB diet
were lower than those in control rats, but serum HDL -cholesterol, HDL -cholesterol/total cholesterol
ratio were not affected by raw soybeans feeding. Atherogenic index was lower in diabetic rats fed
RSY and RSB diet than those in control rats. The concentrations of total lipid, triglyceride and phos-
pholipid in liver were lower in raw soybean groups or diabetic raw soybean groups than those in control
group. The concentrations of cholesterol in liver of groups treated raw soybean were decreased com-
pared with the control group.
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Table 1. Composition of experimental diets(g)

Ingredients Control S;?ZES?VH’ Sc;)};:s;n,
Milled rice 69.0 430 430
Raw soy flour 50.0 50.0
Casein 15.0
Soybean oil” 100 1.0 1.0
pr~Methionine 0.3 0.3 0.3
Cholin chloride 0.2 0.2 0.2
Cellulose” 25 25 25
Mineral mix.” 20 20 20
Vitamin® 1.0 1.0 1.0
Metabolic energy
(kcal/100g) 3735 360.3 360.3
Protein(g/100g) 198 236 239

UBaeksul Food Co., Korea
DCellulose; Sigma Co., LTD. US.A.
9AIN-76 mineral and vitamin mixture(17)

313}, Japan), 1A A g2 AR 4 A4 kit(PL-E
(OM), Iatron, Japan), & S| 282 s} . 2~
g & &34 kit(Cholestrol-C, ¢ <13}3}, Japan), ¥4
% HDL-Z¥H 28 & ¥ 5+ HDL-SH4HE 2 &
kit(okE 28] £5}o]| 28 A E Iatron, Japan)E 2Hz} A}
43t ZAs)c) B A7) AgAdse gFA ®
EH3E el gz, FAl& SPSSE o] 4-3f«] AN-
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p<0.055% <l 4] Duncan’s multiple range test2. 733 8}
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A AT Falslgch ol AFFol ¥
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A o] &-Fof F3-& Fol X AAEe] dAlHE AL
A Frdadyd Gu AT T 505~67.3g9)
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Table 2. The body and pancreas weights, and serum glucose levels of rats fed experimental diet for 28 days

Groupsl) Body weight Serum Pancreas(mg)
changes(g) glucose(mg%) Weight P/BW(%)”
Control 58.1+£21.2° 121.0£13.4° 456+ 43 117+14°
RSY 34+150° 1309*155° 942+ 116° 274+38°
RSB 50+153° 118.2+24.2° 952+ 125° 278+54°
D-control -67.3+25.7° 369.7£71.9° 582+ 86° 224+ 35°
D-RSY -50.5£23.0° 2181+379° 1197+192° 421+57°
D-RSB -51.1%19.6° 254.3+40.3° 1259+172° 446+54°

YControl: Normal group, RSY: 50% raw soybean yellow, RSB: 50% raw soybean black, D-control: Diabetic control
group, D-RSY: Diabetic 50% raw soy bean yellow, D-RSB: diabetic 50% raw soybean black.

Pancreas weight/ body weight %
Meant SD(n=8)

2%V alues with different superscripts within the same column are significantly different at p<0.05
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Table 3. Serum total lipid, triglyceride and phospho-
lipid concentrations of rats fed experimental
diets for 28 days (mg/dD)

=
>

Groups” Total lipid Triglyceride Phospholipid
Control 3057£751° 981x21.6° 102.8*20.1°
RSY 3009+466* 101.9+t20.9° 110.7*+145%
RSB 2848+550"° 81.8*16.1* 111.4+195"
D-control  4128+733° 1449+352° 1350+204°
D-RSY 314.0£67.7° 9691243 1159+£226™
D-RSB 231.6%£34.7° 715%189° 83.9%156°

USee the legend of Table 2.
MeantSD(n=8)

#“Values with different superscripts within the same co~
lumn are significantly different at p<0.05.

Aol 843 2 AL Y3 avsl Qe Aoz v
vtk
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W fo] f95HA stz sk £ A
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A FE Zol] -9 trypsin inhibitorr} 3-& e 9fAql
27t BrF e €3 F AN ARAA 9 2 e~
B2 55 g A2 AA AANYALE AAeEoR {37
AA Fe A7t e Aoz A, oy F
AR 7t Azl v)ske] G AFFAA &
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Table 4. Serum total cholesterol(A), HDL-cholesterol(B) concentrations, B/A ratio, and atherogenic index(AI) of

rats fed experimental diets for 28 days

Groups” Total cholesterol HDL-cholesterol (B/A) X 100(%) AP

Control 698+ 8.4° 415+66% 61.2+9.0% 0.68+0.11°
RSY 50.2+10.7 337+7.1° 57.3+7.2° 0.75+0.12°
RSB 60.6+132° 361+6.1% 602+39° 0.68+0.10°
D-control 90.2+10.9° 532+8.7° 63.1+8.0% 0.6910.11°
D-RSY 70.3+195" 456+99™ 66.3£59> 0.54%0,08°
D-RSBD 506+ 7.1° 3H6+53* 700+49° 0421009

USee the legend of Table 2.
Mean*SD(n=8)

*4Values with different superscripts within the same column are significantly different at p<0.05.

P Al=(total cholesterol - HDL-cholesterol)/HDL-cholesterol

Table 5. Liver total lipid, triglyceride, phospholipid and total cholesterol concentrations of rats fed experimental

diets for 28 days (mg/g)
Groups” Total lipid Triglyceride Phospholipid Cholesterol
Control 82.61£9.47° 35.19+4.33 39.07+2.68° 555+0.46°
RSY 62.70+6.98" 20331268 35.62+2.18" 455+056°
RSB 63.60+6.52° 2158+2.88° 35.41£252° 4.22+0.30°
C-control 65.5419.06° 2028+203° 36.78 6.71%" 56410.85°
D-RSY 51.7318.34° 1469325 29.00£4.51° 535+ 0.60°
D-RSB 39.02+7.53° 11.30£3.24° 21.91+3.78° 445+051°

USee the legend of Table 2.
Mean*SD(n=8)

4y alues with different superscripts within the same column are significantly different at p<0.05.
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