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Abstract

A Fd FatatE A

The effect of hemicellulose extracted from soy fiber on the level of blood glucose and serum cholesterol in
the streptozotocin-induced diabetic rat were investigated. The experimental plots were divided to cellulose group
(control), 0.5% hemicellulose group (H-1) and 1% hemicellulose group (H-2) group. The groups were fed for
6 weeks, then fed for 1 week more after streptozotocin injection. Food intakes, weight gain and food efficiency
ratio of H-2 group were higher, while water intakes and liver weight were lower than those of control and H-1
group. The content of blood glucose and urine glucose were 212.8 mg/dL, 0.97 mg/dL in the control group, 160.5
mg/dL, 053 mg/dL in the H-1 group, 141.0 mg/dL, 0.35 mg/dL in the H-2 group, respectively. There was
no significantly difference in the content of neutral lipid, while the content of total serum cholesterol was
101 .6 mg/dL in the control group, 73.8~78.4 mg/dL in the hemicellulose groups. The content of serum HDL-
cholesterol in the all experimental groups showed no significantly difference showing 39.8~44.7 mg/dL. HTR
and atherogenic index were 0.44 and 1.27 in the control group, but 0.54 and 0.46~0.85 in the hemicellulose

groups, respectively.
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Fig. 1. Preparation of soy fiber from soybean.
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Fig. 2. Preparation and extraction of hemicellulose from soy
fiber.

Fslo] o3& 8- -EA(AIS: alcohol insoluble substance)
£ Gtk AISE 1 LA 9] 72 33 A& F 43
3] &pA1Z 20, 917]¢f 500 mLe] 1 N KOH 4§22

S 22HS 33] wbE-3le] gz JLgA] B A ER

Z3lglon] 23 GAL o pH 4022 A8l AR
Aot A E-E 10,000 pmlE YAl Eelaled g &
24k 12,00001 82 AlA A 71E F49(Sigma diagnostics,
USA)E o]&3le] /2 724250 T4 3112 40°Cell Al
A zsl] AxE22 402 g2 A
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A3 4] 0] = AIN-76 diet(Teklad, USA)E 7| E 2.2 314
ZAstg e} 2ol A ¥ 2.2 = choline bitartrte(ICN Biomed-
icals Inc., Germany), chromium potassium sulfate 2 ferric
citrate(Kanto Chemical Co. Inc., Japan), zinc carbonate
(Yakuri Pure Chemicals Co. Ltd., Japan), cellulose(Aldrich
Chemical Company, Inc., USA), casein(Dae Jung Chemicals
& Metals Co. Ltd., Korea), DL-methionine(Research Chem-
icals Ltd., Korea), com starch(Dusan Corn Products Co.,
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Ltd., Korea), sucrose(Sam yang Co. Ltd., Korea), corn oil
(Jeiljedang Co., Ltd., Korea)-%, mineral ¥ vitamin mixture
£ AIN-76(Teklad, USA)el| w2} =&atsdct. 71 &40l
33w A 2} w1 S 60:20: 152 2 o,
FrjdE 2= Ao] = H-12 05%, H-27-& 1%E 3713
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ANZT o FYFAZFo] 1055 g5 = Sprague-Dawley#
%7 7 3078 & rat$ YA ER dFAR A LA F
3ol upel g ol 10°He] Y 3 F, F-A 2T, F Aol
S2RE 253 ST 2(o)8} M AERZ =) 5 g/kg-
diet Ale] ZH-1), sv|AEZ = 10 g/kg-diet A o] F(H-2)
2 2 1}oi(Table 1) 657 AH&3ll e, 3w g i A17)
F U A2 1577 AFS3k ok A A stainless
steel AL A1 4319 T LT 9 FEE 23+2°C, 60+5%E
ARG 3 Fete] F71E 12473 F oz dAsig o,
AHg-F B3 Atge 2 AAAAD

Safet

HZ2F, H-1 ¥ H-2 Ao]F 2.2 o] 657k A58 4
E A3 2 JE F streptozotocin(STZ, Sigma Chem. Co.
MO, USA)< 0.01 M citrate buffer(pH 4.2)¢l] = A3 250
g 2 372 mg/mL FEE E7d Falstglen o & 1573
A& ) STZ 5o F 1~20) n3-& 2A3sgiod &
B malgwlo 2 e 3 Y] 527} 200 mg/dL

Table 1. Composition of experimental diets (g/kg diet)
Ingredients Control” H-1? H-2°
Corn starch 350 350 350
Sucrose 240 240 240
Casein 200 200 200
DL-Methionine 3 3 3
Corn oil 50 50 50
Lard 100 100 100
AIN mineral mixture” 35 35 35
AIN vitamin mixture® 10 10 10
Choline bitartrate 2 2 2
Cellulose 10 5 -
Hemicellulose from soyfiber - 5 10
Total 1000 1000 1000

YControl: basal diet.

PH-1: hemicellulose extracted from soy fiber 0.5% +basal diet.

¥H-2: hemicellulose extracted from soy fiber 1% +basal diet.

PAIN mineral mixture (g/kg): calcium lactate 620.0, sodium
chloride 74.0, potassium phosphate di-basic 220.0, potassium
sulfate 52.0, magnesium oxide 23.0, manganous carbonate 3.3,
ferric citrate 6.0, zinc carbonate 1.0, cupric carbonate 0.2, po-
tassium iodate 0.01, sodium selenite 0.01, chromium potassium
sulfate 0.5, finely powdered to make 1,000 g.

PAIN vitamin mixture (mg/kg): thiamin-HCl 600, riboflavin
600, pyridoxine-HCI 700, nicotinic acid 3,000, D-calcium pan—
tothenate 1,600, folic acid 200, D~biotin 20, vitamin B2 2.5,
vitamin A 400,000 IU, vitamin Ds 100,000 IU, vitamin E 7,500
1U, vitamin K 75, finely powdered to make 1,000 g.
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Inc., USA)E, X% Uriscan GP 2(YD Diagnostics, Seoul,
Korea) 2 77t 24 8le] mg/dL <] 2 viebligict €3
o) FAAA, $E49 28 E 2 HDL S 28 & F3FS en-
zymetic assay kit(Nissui Pharm. Co. Ltd., Japan) 2 233}
900y 5w 5}2] 4~(atherogenic index)+= (total cholesterol
—HDL-cholesterol)/HDL-cholesterol®] #]4t3}e] 2] 8o
4+&3)9 ).
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REAYAAE=AJEE 100l A+t ZE2HA2
EAsg ey, 94 F =L SPSS(Statistical Package for
Social Sciences, SPSS Inc., Chicago, IL, USA) software
package program-2- ©]4-5}°J Duncan’s multiple range test
2 t-test® Y3
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3,4 % Table 29} 2t} H4F 2]o] A # 3 (Table 2)-> =T
3§ el B2 = Ao (H-1, H-2) thzte] B afi A&
140.4~1439 g/week®] ¥ 2 Zgtor} Al W& §¢
A el apole vehdA] dghrl da -t 15 F9) Hi Ao)
A e g FFo) 1327 g/week, H-1 A o] 7o) 1369
g/week 2 -2 ]l 2fo] & Holx] ofghkor} H-2 A]o]o
A= 1376 g/week e B Fu 2T H-170A B} §-9
Ao g Ee g Jehliglt} AFZ7Hek(Fig. 3, Table 2)&
gz e A ER = Aol F BF Bt Aol 1470
~1594 g/rat/week®] W& viebligl ot Helzke] 9
Aql ZolE RolA edgiet 23 Bl F& 1360~
1514 g/weekE Bk 29 AFZ7)ekel vldle] B
23 H-15-2 2.6~38%, H-272 4.6% 2 H-2714]
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Fig. 3. Changes in body weight of rats fed hemicellulose
extracted from soy fiber for 7 weeks.

Abbreviations (H-1, H-2): See Table 1.

STZ was injected after feeding diet for 6 weeks.

Values are means£SD of 10 rats.
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‘Eig. 4. Changes in food intakes of rats fed hemicellulose ex~
'tracted from soy fiber for 7 weeks.

Abbreviations (H-1, H-1I): See Table 1.

fSTZ was injected after feeding diet for 6 weeks.

Values are means£SD of 10 rats.
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Table 2. Food intake, weight gain and food efficiency of diabetic rats” fed hemicellulose extracted from soy fiber

G Food intake Weight gain Food efficiency
TOUpS

BID”(g/week)  AID”(g/week) BID (g/week) AID (g/week) BID AID
Control 140.4+21.4%49 1327178 147066 136.0+3.4" 1.05+0.03® 1.02+0.01°8
H-1? 143.7+54% 136.9+3.8%F 152.0+13.4% 141.9+2.8%48 1.08+0.02% 1.04+0.00°®
H-2¥ 143.9+6.0° 137.6+1.8% 159.4£9.1% 151.4+2.2% 1.18+£0.02** 1.10£0.01"*

Y317 was injected after feeding diet for 6 weeks.
%95ee Table 1.

YBID: before induction of diabetes. YAID: after induction of diabetes.
8% alues are means*+SD of 10 rats, different superscripts within a row (a,b) and a column (A~C) indicate significant differences

(p<0.05).
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Table 3. Changes in water intakes of diabetic rats during feeding of hemicellulose extracted from soy fiber for 7 weeks

(mL/rat)
G Feeding weeks
roups 1 2 3 4 5 6 7
Control 90.3+2.1* 1184£54% 208.4+5.4* 2215%6.2° 257.4+33° 312648 6254+9.1°
H- 11) 89.1t2.1% 116.3:3.3% 215.2+3.0° 221.6+2.1% 256.1%2.2° 309.5+5.2° 6175+83°
H-27 85.1%11.9% 121.2%£3.0% 208.3+3.7° 229.4%x25° 2415+2.4° 301.6x5.1° 601.7+8.1°

12500 Table 1.
¥STZ was injected after feeding diet for 6 weeks.

“Values are means®SD of 10 rats, different superscripts within a column (a,b) indicate significant differences (p<0.05).
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Table 4. Weight of liver and feces of diabetic rats® fed he-
micellulose extracted from soy fiber

Groups Weight of Weight of feces Amounts of urine
b liver (g) (g/day) (mL/day)
Control  9.1*06* 0.3£0.1° 153+29°
H-1? 8510.4® 04+0.0° 118+16°
H-2¥ 78403 0.4+0.1% 133205

YSTZ was injected after feeding diet for 6 weeks.

29See Table 1.

“Values are means* SD of 10 rats, different superscripts within
a column (a,b) indicate significant differences (p<0.05).
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Table 5. Changes in blood glucose content of diabetic rats during feeding of hemicellulose extracted from soy fiber

Feeding weeks after injection of SIVA

Group 3 5 7

BG® (mg/dL)  UG® (mg/dL) BG (mg/dL) UG (mg/dL) BG (mg/dL) UG (mg/dL)
Control 132.6+19.9%° 0.78+0.39° 1184+139° 0.87+0.22° 212.8+30.6" 0.97+0.25°
H-1? 117.4+29.0° 0.40+0.25" 117.8=17.7° 0.55%0.15° 160.51:255% 053+0.13°
a-2° 1206+23.1° 0.45£0.20" 113.8+13.8° 050+0.12°7 141.0+20.4° 0.35+0.15°

YSTZ was injected after feeding diet for 6 weeks.
PBG: blood glucose. UG: urine glucose.
“SH-1, H-2: See Table 1.

S)Values are means®=SD of 10 rats, different superscripts within a column (a,b) indicate significant differences (p<0.05).
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Table 6. Content of serum triglyceride, total serum cholesterol, serum HDL~-cholesterol, HTR and aherogenic index in diabetic

rats
Measurements Control H-1Y H-2?
Triglyceride (mg/dL) 1175+32.3° 102.8+24.7° 1042195
Total cholesterol (mg/dL) 101.6£11.1° 738+5.1" 784+6.1°
HDL*cho]esterol {mg/dL) 44.7+2.31° 39.8+£3.52° 425+ 419°
HTR? 0.44+0.02° 054t 0‘035 0.5410.04%
Atherogenic index” 1.27+£0.22% 0.85+0.23” 0.46+0.12°

1’Z)See Table 1.

¥The ratio of HDL-cholesterol/total cholesterol.
(Total cholesterol —HDL-cholesterol)/HDL-cholesterol.

MWalues are means*SD of 10 rats, different superscripts within a row (a~c) indicate significant differences (p<0.05).
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