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Effects of Mucilage from Yam (Dioscorea batatas DECENE) on Blood
Glucose and Lipid Composition in Alloxan-induced Diabetic Mice

Eun-Kyung Kwon, Eun-Mi Choi and Sung-Ja Koo*
Department of Food & Nutrition, Kyunghee University

Effects of Mucilage fraction from Yam (Dioscorea batatas DECENE), which has long been used as a wild
vegetable and folk medicine, on blood glucose and lipid composition in alloxan-induced diabetic mice were
investigated. Diabetes mellitus was induced in male ICR mice by the injection of alloxan into the tail vein at a
dose of 75 mg/kgBW. Alloxan-induced diabetic mice were administered the yam mucilage fractionl orally ;
y500F1 group (500 mg/kgBW/day fractionl) and y750F1 group (750 mg/kgBW/day fractionl); and the normal
and alloxan-control group were orally administered with saline for 10 days. The body weight gain and food
intake were monitored every day. The concentrations of glucose, triglyceride, total cholesterol, and LDL-
cholesterol of serum and liver levels of glucose, triglyceride, and cholesterol were determined. Also weight of
liver, heart, spleen and kidney were measured. The fraction 1 of yam mucilage lowered body weight gain
significantly (p<0.05) and decreased serum glucose levels in alloxan-induced diatetic mice compared to that of
alloxan-control group. In alloxan induced diabetic mice serum triglyceride level was lowered and liver HDL-
cholesterol level increased significantly (p<0.05). In conclusion, it was assumed that yam mucilage fraction 1 has
anti-hyperglycemic and anti-obesitic effects by reducing body weight gain and decreasing serum glucose and

triglyceride level.
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lased] BAE AT wEbA o] GEL e HYEF
P Sxtel A% ggu A3 FF A4S ZAATIY
9E 22 gifonylureas}t HE3d Z717 FBoAle FEA
G 5 7]x IAE A2AFe] #wEA Jx A= ¢
F ) IRPINE FARE G347t 9ol duiA e,
nk(Yam)e= 71 vHDioscorea DECENE), &v}
(Dioscorea aiiimadoimo) % Zwh(Dioscore Japonica Yhumb)
2 YrolAn 2 UREe el NS wm £
Ad UIFHE OF FHI2 g0, oz FF vhdFal
TARRL F2 mannanl E o|Fo)Z o] Hfrt UFEE
S A3 mannang] RS F84<9 acetylSHE acetyl-
mannan®| THOD, A A E-LS mannan ©]jo] T A= Fr)E,
A%l glucose, fructose $O2 o|Folx Y FRHout
HH] o] Ags 2t e Aoz A AT, ol
& vle] fr 2 FEAE W oolz; B, AFY, Yk
Z 2 A7} I ) PR Fo] 220 Jen 7}
&, JA @R, AAHEE) 59 &l U Hef B o]
F1 &4, %, A8, A", o=, A3%F, FHEEN &%
E Hoje Zlog dElx Iug®, Az QMe] ApoA
nl B8 &S Streptozotocin® 2 FuE FIAZl FF F
AR e W 9 = 2 TN 55 AT B
&ttt

ole) E dAFNME  ZlvK(Yam, Dioscorea batatas
DECENE)IM HZES #83 F(fraction 1, fraction 2), ©]
Aoz ¥ £ eI 6 FHY $A ICR w29
A BFEsL AAE AA s 18] FA] ©@r]7ke] g H|
e 4TS AMsigh 2 A7 8973 23 o wo
2 Ads]E v 2 E fraction 18 Alloxan % B w7k
20 ZAPFEAE NB2 AM-SINTH 65759 Alloxan f
G wgro] ulEAE fraction 18 1047 AF Fo4gh
5, 2o] AFel wE A5 W), F E=T v, ¥
o 2 7kl XA AR 2R 4% A A R R
A% 5y0] A WEE AFsie] Gl gt fd a9
7t DEAE GolrnAl s

)

batatas

Mz A

>

gxi=

B Ay A3 vl(Dioscorea batatas DECENE, Yam)e
SAFAA 19983 8Pl AlAg RE FU3t ARE-SH
ok HHEZ Q) Acarboser Hloldl Fzjol( )2 H
Bl ZFwol ARSI Alloxand} glucose trindere Sigma
chemical Co.25-E, triglyceride kit, & ZEE FAhA s}
HDL-cholesterol kit 5 G54k 27 €], LDL-cholesterol
kite FAAFFABAHLER)ZRY 2 FYsiRen, o
Qo) T2 AL EF EE 4Fo2 ARRSHT

8 o

MNEe| =H|

o} AABL 3 T W] me EIsiath AvE
uhy)gl Fof 10,000 rppmellA 5E-7 A 3HSsL
A7l AFE dAe 5000 pmolA 582 AUEDE
3 5 Asole Easle] 2] E3¢ isopropanold
%}, Isopropanol 7t ojs] &40l HW %
AA %o 2oz By, 4" IV w
5,000 pmoll A 2087 AEE T
o #Hzle] 29 299 95% ethanolZ A
AZAZE ANZH(Fraction 1). $AHA] g2 F= isopro-
panol 18] R3] 2 F71sle] oAl S SAAK ¥ A2
ulhe ol 2u) 219 95% ethanolE FAIZE F 40°CollA
AZAZE NAH(Fraction 2). AlRE AME3s7] $isiA =
bt A Btz sle] WERASIAXN A AMEEIA
oh. 2oz g apddES npeoA ATFEAE 7] s
A FFpol FHo] ARSEIATH

ehetst dAl

6239 $4 ICR #1928 # 2 574 & 6222 |
o) 7+ 2, & AYAEFE F93 conwrol, AcarboseE
2018t Acarbose(5 mg/kgBW/day), VA E fraction 1
(500 mg/kgBW/day)S F% y500F1, w2 E fraction 1
(1000 mg/kgBW/day)2 Foigt yl000F1%, P 2= fraction
2(500 mg/kgBW/day)& Foi8 y500F2, PHHZEE fraction
2(1000 mg/kgBW/day)& Foidt yl000F2Z o2 3] H¥d)
AHgEgTE BE AFFES Addg 1207 4N F
NE B} Mol ot} APYL o83 AEL JHAL
I Fof| z} F R WA ABEE AT T F sucrose
@ ghkg BW)E AT Tty A7 & 308, A3 2
A7+ ZAspAulckel gale okel AP ZH Aldeitt
& gL 5000 pmolA] 1087 Y4EHsS A& XS
glucose-oxidation method(Trinder, Sigma)E ©-8-3te) BAZF
ey 558 S43At

AESE % 4ol

Alloxan® 2 F=E F2A17 65739 ICR 34 v
% 3307 Wro] AEAdS4E FAT G U=, T
HAE fraction 1(500 mgkgBW/dayyS F4& y500F1E, 7t
HAE fraction 1(750 mgkgBW/dayys F& y750F1Lo2
RIS ARG, A dERFoREE 67989 &4 ICR
nfe oA AEAEFE FASAT BE ARE 1047
WY ARG A7) AT T en, vh-2E zondeE:
AHgEATE ALAZ P ARE 23CHA AR
o} FeE §287) Y8 67384 ICR 7H20lA Alloxan
& 75 mghkgBW B2 Ae|A g5l Zof Tegue] FAL
3 3 24A7F Fof) qtel AulojA FAg H3j FFE 3
Asld gud RE HAisET 84 Fo T=T 5
7} 250 mg/dL ©o39l BES Bt AdE Few
Aok A7 717-5 WY A3 Aolg & 157Y ©el
gele] 3 19 B Aol AFFE Tk A2 W
2o A7 BEAZAR SRR

e

CAN O B



o} g2 go] Prnbg o) W g AR WA 3T 797

=
BT @A) AR BN S Y8 4 FEA

A% o 7 F 12 AT PAAES 2mLe B7is)o]
vortex mixer®Z 287+ EFSTL 3,000 ipmlE 1027F ¢
g & FeAE AYoz AT

Ysisty 2o

Y T TRE U8 Ao 4 9L g2y
71(Gluco card, ARKRAY)E o3l =A3si¢c), dd o
o] FAANEEE triglyceride kit(FEA S AR5}
ZAEAch g A 9] F FYAHE T FEoE
EF 49K (Cholesterol E kit, FFA|°FHS AH&-3ld =43}
Atk dde] LDL-FH2HE T LDL-ZE2HE Kit
(15110, FEA S A& SH3ATh

SHEN

ZE A¥A7e] EAAE SAS B4 T2 I (SAS inst-
tute, 1990y ©1&3t Ao, 2 A= Fagst £
EAE FABA. vt HEEe] ang A5e] S8 one-
way ANOVA® EA3150m 7k §-9°3-2 Duncan’s mul-
tiple test& ©]-8-3k] p<0.05914 F2ld& AT

#3 ¥ I

Y55t dAl
rHYam)ell X 22]€ JAEQ 27F4 fractiono] ZH7t A

o MXe FES Gotiat R HALE HAISHITHTable
). FE A¥dse SAHLE YR @dA 7 A
274 zolE Btk v AEE fraction 1S T3
y500F127} yl1000F128] -9 ¥ 8% 96.90+11.13 mgy/
dLF 90.69+10.24 mg/dLE controli&2] 115.52-£4.74 mg/dL
9} acarboser®] 112.76+10.48 mg/dL=} BlwatdS o) H =}
o7} g1t SucroseE FoI5laL & 3 30E-0] AN eE
controli-¢] 212.07+13.43 mg/dLelv acarboset9] 177.59+
10.67 mg/dLET} ySOOFIT-2 226.90+£11.98 mg/dLE =2 &
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Table 1. Glucose tolerance test in ICR mice orally administered yam mucilage fraction 1 and 2.

Blood glucose concentration(mg/dL)

Groups Time (min)
0 60 120

Control 115.52+£4.72 212.07£1343 204.83£11.73 120.68 £9.74
Acarbose 11276 £10.48 17759 £10.67 211.03+£1298 130.51+10.11

y500F1 9690t 11.13 226.90+11.98 180.00+9.66 142.03+8.23
y1000F1 90.69 £ 10.24 189.30+12.65 173.79 £15.65 139.32£8.76
y500F2 107.24+8.99 264.48 +11.13 231.38£14.78 157.63£9.39
y1000F2 1055211191 229.66+15.76 211.72+12.09 181.36 £10.22

Values are mean+ SE of 5 mice in each group.
y500F1: 500 mg/kg BW/day yam mucilage fraction 1
y1000F1: 1000 mg/kg BW/day yam mucilage fraction 1
y500F2: 500 mg/kg BW/day yam mucilage fraction 2
y1000F2: 1000 mg/kg BW/day yam mucilage fraction 2
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Table 2. Food intake and body weight change of alloxan induced diabetic mice administered yam mucilage fractionl orally.

G Food intake (g/day) Body weight (g)
roups ood intake
P glday Final Gains
Normal control 440+0.72° 29.20£1.09 33.4011.34° 4.20+1.48
Diabetic control 7.72+1.64° 26001141 29.33+1.15 3.30+1.00°
y500F1 842t1.75 27.60£0.89 26.00%1.58° -1.60+1.81°
y750F1 7.65+1.31° 26.00+2.00 2475 £2.75¢ -1.25+0.96°

Food intake and body weight were measured by daily. Initial Weight is the value of 7th week after birth. Values are mean * SE of 5 mice in
each group. Different alphabet in the same column means different value significantly at p<0.05 by Duncan's multiple range test.

y500F1: 500 mg/kg BW/day yam mucilage fraction 1
y750F1: 750 mg/kg BW/day yam mucilage fraction 1

Table 3. Effects of yam mucilage on fasting serum glucose level in alloxan induced diabetic mice

Fasting serum glucose level (mg/dL)

Groups
First day Middle day Last day
Normal control 68.00£6.04° 107.20£18.29° 110.80+:10.25¢
Diabetic control 401.00+112.71* 511.25+6.60° 504.00 £ 16.50*
y500F1 400.50£109.22° 4772514550 145.40£23.75™
y750F1 403.50£86.91* 446.33+£91.23* 167.254:37.40°

Fasting serum glucose level was measured by each 5days. Values are mean=+ SE of 5 mice in each group. Different alphabet in the same column
means different value significantly at p<0.05 by Duncan's multiple range test.

y500F1: 500 mg/kg BW/day yam mucilage fraction 1
y750F1: 750 mg/kg BW/day yam mucilage fraction 1
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Table 4. Effects of yam mucilage on lipid composition in alloxan induced diabetic mice

o Diabetic mice
Lipid (mg/dL) Normal mice
control y500F1 y750F1

Triglyceride 85.53 £ 346 141.50£31.13 84,77 +2.90° 81.22+10.14°
serum Total cholesterol 140.00+30.01 159.68 +10.02 153.87+10.01 152.62£34.97

LDL-cholesterol 19.93+5.18 21.49+4.73 11.99+2.00 10.81£3.93
L Triglyceride 239.60+27.11 225.64+67.95 342.65+21.20 231.19£65.68
ver Total cholesterol 140.88 +44.63 104.70 £ 14.70 117.68410.77 118.50£29.02

Fasting serum triglyceride, cholesterol and liver triglyceride, cholesterol were measured at 10th days. Values are mean = SE of 5 mice in each
group. Different alphabet means in same row different value significantly at p<0.05 by Duncan's multiple range test.

y500F1: 500 mg/kg BW/day yam mucilage fraction 1
y750F1: 750 mg/kg BW/day yam mucilage fraction 1
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Table 5. Weight of organs in alloxan induced diabetic mice administered yam mucilage fraction 1 orally

Organ weight (g/100 g BW)
Groups
Liver Spleen Kidney
Normal control 4.86+0.39% 0.43£0.05 0.48+0.19° 1.60+£0.29
Diabetic control 490+0.10® 0.36:0.03 0.35+0.09° 1.611£0.24
y500F1 542+0.20° 0.38+0.12 0.25+£0.03" 1.73+0.07
Y750F1 442+057° 0.40£0.06 0.31+0.01° 1.78£0.38

Organ Weight was measured at 10th days. Values are mean+ SE of 5 mice in each group. Different alphabet in the same column means different

value significantly at p<0.05 by Duncan's multiple range test.
y500F1: 500 mg/kg BW/day yam mucilage fraction 1
y750F1: 750 mg/kg BW/day yam mucilage fraction 1

A ZF Z71 FAC plXe FgS Table 59+ 2o w}
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