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Effects of Cereal and Red Ginseng Flour on Blood Glucose
and Lipid Level in Streptozotocin-Induced Diabetic Rats

Mi-Yae Shon, Sun-Young Choi, Hyun-So Cho and Nak-]Ju Sungf

Dept. of Food and Nutrition, and Institute of Agriculture & Life Science,
Gyeongsang National University, Jinju 660-701, Korea

Abstract

This study was conducted to examine the effects of feeding diets containing bioorganic power (BP) flour,
wheat flour and rice flour on blood glucose and lipid level in streptozotocin-induced diabetic rats. BP flour
was composed with the mixture of defatted flour (16 g soybean, 12 g wheat, 8 g barley), 2 g red ginseng and
2 g whole wheat flour per 100 g diet. Experimental groups were divided into non-diabetic normal and 4 diabetic
groups containing control, 40% BP, 41.6% wheat and 41.6% rice flours with basal diet. BP group was signif—
icantly increased body weight gain and decreased plasma glucose compared with the diabetic control, wheat
and rice flour groups (p<0.05). Food efficiency ratio of diabetic rats were significantly lower than that of the
normal rats. The concentrations of total cholesterol and triglyceride in plasma and atherogenic index were
significantly decreased in BP, wheat and rice diabetic groups than diabetic control (p<0.05). The concentration
of total cholesterol and triglyceride in liver was significantly lower in BP group as compared with the diabetic
control, wheat and rice flour groups (p<0.05). In conclusion, the results indicated that BP flour feeding improved
plasma glucose level, total cholesterol and triglyceride in diabetic rats.
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Table 1. Compositions of experimental diets for the animal study (%)
Ingredients Groups
& Normal STZ-control BP flour” Wheat flour Rice flour
Casein 20.0 20.0 - 10.0 10.0
BP flour
Soybean (defatted) - - 16.0 -
Wheat (defatted) - - 12.0 - -
Barley (defatted) - - 8.0 - -
Red ginseng - - 20 - -
Wheat - - 2.0 - -
Wheat flour - - - 41.6
Rice flour - - - - 41.6
DL-Methionine 0.3 0.3 0.5 05 05
Sucrose 30.0 30.0 30.0 30.0 30.0
Soybean oil 10.0 10.0 10.0 10.0 10.0
Corn starch 257 257 13.6 - -
Cellulose” 93 9.3 30 5.0 5.0
Mineral mixture” 35 35 1.7 1.7 1.7
Vitamin mixture” 1.0 1.0 1.0 1.0 1.0
Cholin bitartrate 0.2 0.2 0.2 0.2 0.2
Metabolic -energy (keal/100 g) 392.8 392.8 392.2 394.7 358.3

UCellulose: Sigma Co., Ltd., USA.
Y AIN-76 mineral and vitamin mixture (29).

IBP flour was composed with the mixture of defatted flour (16 g soybean, 12 g wheat, 8 g barley), 2 g red ginseng and 2 g

whole wheat flour per 100 g diet.
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Table 2. Body weight gain, food intake and food efficiency ratio(FER) in streptozotocin-induced diabetic rats fed for 5 weeks

Groups
Normal STZ-control BP flour Wheat flour Rice flour
Body weight gain (g/5 weeks) 120.7+1.58"% 29.3£568° 75.1+4.62° 52.9+2.45° 41.0%2.45°
Food intake (g/5 weeks) 758.1£0.30° 993.5+0.67° 867.370.54° 052.2+1.08" 957.3+2.08°
FER? (%) 1591+ 1.2¢° 2.89+1.90° 8.68+4.57° 5.55+2.32° 4.20+1.05°

Yy alues are mean=SD (n=10~12).

PMeans with different superscripts in the same row significantly difference at p<0.05.
JFER: Body weight gain (g/5 weeks) / food intake (g/5 weeks) X 100.
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Table 3. Effect of BP flour, wheat flour and rice flour on blood glucose in streptozotocin-induced diabetic rats fed for 5

weeks (mg/dL)
Groups
Week

cexs Normal STZ-control BP flour Wheat flour Rice flour

0 105.34 +15.16"%2 422.00+17.72° 449.93+31.06 430.21£26.41° 438,68 +24.49°
1 106.71 = 4.40° 406.00+19.69° 452.00-523,12™ 417.28+25.70° 44742 £15.30%
2 110.00+16.14° 450.12+15.67° 369.52-30.78° 421 57+31.69™ 456.71 £20.70°
3 111571177 43814+ 25.96° 351.71£33.70° 496.28+24.37° 47357+ 590°
4 106.42+10.23° 499.28+21.19° 269.00:-20.27° 493.28+32.18° 493.71£21.10°
5 110.14+10.18° 541.71£30.32° 270.70+40.24° 483.28+30.13° 527.42+£3521°

Yvalues are mean*SD (n=10~12).

?Means with different superscripts in the same row significantly difference at p<0.05.

AXE A E5H 02 AFe e o]l adAd Aozt B
7} 9t} Ko(7)= A6 FARZE 50% AF 20 & 453F
AARE A3} Gzl vdte] GudETE ¥dsert
4196747 ol 3HA| Aol ot AAbTell wlashd 80%
7t AAdeFor dFEAe E3kuh

38 Lee 5(17)-& streptozotocin - B 5 E- o]-&3}o]
wj ol AR -8 5% 9} 10% 2 A7eE Alo) 7} d s} &3
E vty B sl o, o]= Ak Atxd EESH
A A% ginsenoside @ A 44 8 & 5o AtAgAbe} o
FoiAbe) ARR o] 7hA] dfARES-E FAA70vka B
3}"3“4’(19) H:_b{} Kim %(20)2& %A streptozotocin 3
2 3 ¥ e tigk EFrtetatgg vepit s B s}
o, Park %(18),—?— A4 04k o 54k Gt o)
Hjsto] Aol 11~14 o] 358 Fste] frejA sl #jo)
£ vepl o, 1 £ 42 ginsenoside profile®] pro-
topanaxadiol/protopanaxatriol ratioZ} 74 =7 wEo} &
@37Fst GAdo] A Tk, g S 7x}i"] 71e =l
A Ao w2y A e E2E B3sts $HE
il ‘}031:]- :lahl Kimura % (21)\_ a3 el

"6

ru{o

ful
=
T
Rl
ot
e
>
508
ih
:i
i
(2
B
X r°“
_EE
32,
Ty
i
>~
L
¢
4
qnmAm“PH

(L <V A - P P P A -

lo a2

A7k eh(12,19,31).

(100.2 mg/dL)lq' BP %7 (76.0 mg/dL)e} 5214
7} 949l 2.5 (p<0.05), AN ZF(65.5 mg/dL)E k=
(733 mg/dLvt 715 B (77.2 mg/dL)e] w24 2
ol oy AR =4 Yebgol 283 HDL-S3 2
HE2] 3teke AANZT(37.9 mg/dL)ol B8] BP 4+
(33.6 mg/dL)& E3 ob 2 9k $477(32.8~34.1 mg/dL)
I {2l g Aol g vehbA] gghod, LDL-F# 28 £2
el )£ F(44.3 mg/dL)ell v]sle] BP £27-(32.73
mg/dL)& E3e & FaTEo] f9H F2 3hg et
Wl 2.8 (p<0.09), B3zl A= BPRETo] 713k B
e Vet 3H8A A = AU 2T vlEte] B
E AT =4 eyt BP £47(1.26)0] BT
(1.6o)Ee} frol st A gk e m(p<0.05), Bl = 4
Z7F Aol 7t L/]-E}\/]»X] srotu}, FA3 A A 01 greke gy oz

7F 2l 912 (p<0.05), Xéé}rﬂi%ﬂr = %
= AE eyl Aolrt vpehtx] odghr)
w3 Ko(7)e 3 ol AR 2 50% AEA 0] & 45:7F A

AlgE A} Gt el vty FuAFTE AFAAA
7 E2Z2YAHE FEE GRARTE G 2T 8]

of fj3tA 7k wa’%

gz T $FOR A=

3

Table 4. Plasma total cholesterol, triglyceride, HDL-cholesterol, LDIL~cholesterol and atherogenic index in streptozotocin-

induced diabetic rats fed for 5 weeks (mg/dL)
Groups
Normal STZ-control BP flour Wheat flour Rice flour
Total cholesterol 65.52+11.27"% 100.169.69° 75.98£3.12° 73.28+570° 77.18+3.30°
Triglyceride 69.52+6.14° 98.92+567" 71.14+0.78% 73.00+1.69™° 75.39+£1.71%
HDL-cholesterol 33.91 +2.89° 37.831£2.48" 33.60+2.85° 32.763.19° 34.09+2.62°
LDL-cholesterol 28.24+2.12° 44,30 £3.64° 32.73+£2.14° 4486 3.04° 4442+ 414
Atherogenic index® 0.93+0.06 1.65+0.34° 1.26+0.17° 1.24+021° 1.26+0.16°

"Values are mean+SD (n=10~12).

IMeans with different superscripts in the same row significantly difference at p<0.05.

3)Atherogenic index: (Total cholesterol

- HDL cholesterol) / HDL cholesterol.
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Table 5. Liver total cholesterol and triglyceride in streptozotocin-induced diabetic
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rats fed for 5 weeks
(mg/100 g wet liver)

Groups
Normal STZ-control BP flour Wheat flour Rice flour
Total cholesterol 102.32+6.27"% 113.46+1.92° 97.19+5.30 122.66*3.00% 119.47+1.00°
Triglyceride 111.17£5.22% 115.14+183° 108.11+4.27° 119.00+2.79° 126.38 +3.00°

YValues are mean+SD (n=10~12).

Means with different superscripts in the same row significantly difference at p<0.05.

Table 6. Effect of intake of BP flour, wheat flour and rice flour on the weight of various organs in streptozotocin-induced

diabetic rats fed for 5 weeks

(g/100 g BW.)

o Groups

reans Normal STZ-control BP flour Wheat flour Rice flour
Liver 35810211 6.3310.26° 5.11%0.21° 5.95+0.46° 6.35+0.22°
Kidney 0.67+0.01° 1.19+0.01° 1.11+0.03° 1.10=0.06° 1.2240.02¢
Heart 0.36+0.02° 0.41+0.01° 0.3620.01° 0.37+0.03" 041002
Spleen 0.18+0.02° 1.13+0.01° 1.19+0.03° 1.25+0.06° 1.19+0.01°
Testicles 1.03£0.01° 1.28+0.04° 1.09£0.07® 1.21+0.07™ 1.27+0.02°

YValues are mean®SD (n=10~12).

“Means with different superscripts in the same row significantly difference at p<0.05.
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