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Effects of Dandelion (7eraxacum platycarpum) with Various Extracting
Method on Antioxidative Capacity, Lipid Metabolism in Diet-induced
Obese Rats

Ha Young Yang, Seon Goo Leex

Department of Pathology, College of Oriental Medicine, Sangji University

This study was conducted to investigate the effects of dandelion (7eraxacum platycarpum) extracts obtained by
only water and with ultrasonification on antioxidative system and lipid metabolism in high cholesterol-fed rats. Five
groups of rats were given high cholesterol diets for 8 weeks. The control group received without dandelion extracts
and the other four groups received with one of dandelion extracts for 4 weeks respectively ; TP-N-1(100 mg/kg/day of
Teraxacum platycarpum water extract), TP-N-2(200 mg/kg/day of Teraxacum platycarpum water extract), TP-S-1(100 mg/
kg/day of Teraxacum platycarpum water-ultrasonification extract), TP-S-2(200 mg/kg/day of 7eraxacum platycarpum
water-ultrasonification extract). The results are summarized as follows; The hepatic and plasma TBARS levels
significantly decreased in the dandelion extracts groups compared to those of no treatment group. Especially the group
TP-N-2 was comparatively best among those. TP-N-2 groups had significantly higher levels of glutathione peroxidase
(GSH-Px) and catalase activities. There was no significant difference between dandelion extracts groups and no
treatment group in SOD levels. In plasma triglyceride level, plasma FFA level, TP-S-2 group had significantly lower
levels than that of the other groups. In plasma glucose levels, dandelion extracts group were similar to those of normal
rats. Plasma total cholesterol levels significantly decreased in the TP-S-2 group compared to those of the other groups.
HDL levels were also significantly higher than those of the other groups. Compared with those of no treatment group,
dandelion extract groups had significantly higher levels of LDL. In liver total cholesterol level, TP-S-2 groups had
significantly lower levels than that of the other groups. Compared with those of no treatment group, dandelion extracts
groups had significantly lower levels of liver triglyceride, but especially the TP-S-2 group showed comparatively the
best significant effect among those. TBARS, ftriglyceride, LDL, FFA levels significantly decreased in TP-S-2 groups
compared to the other four groups. HDL levels was also significantly higher than the other four groups. According to
the above result, it could be suggested that ultrasonic extraction have the upper hand in lipid metabolism and water
extraction have the advantage of antioxidative system.

Key words : Teraxacum platycarpum, ultrasonification, lipid metabolism, antioxidation
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Table 1. Composition of experimental diets

Ingredient (%) Basal diet High fat diet
a-Casein 20.0 20.0
corn starch 35.0 30.0
sucrose 11.0 10.0
lard 40 250
comn oil 1.0 50
mineral mixture” 35 35
vitamin mixture® 1.0 1.0
cellurose powder 235 52
DL-methionine 0.3 0.3

1) Mineral mix.(g/kg diet) : CaCOs , 29.29 ; CaHPQ, -2H,0, 0.43 ; KHPOs, 34.30 ;
NaCl, 25.06 ; MgSO, -7H0, 9.98 ; Ferric citrate hexahydrate, 0.623 ; CUSO, - 5H:0,
0516 ; MnSO, - H:0, 0.121 ; ZnCl> , 0.02 5 KI, 0.005 ; (NHJBMO7024-4H, O, 0.0025.
2) Vitamin mix(mg/kg diet): Thiamine-HCl, 12 ; riboflavin, 40 ; Pyrodoxin-HCl, 8 ;
Vitamin-B12, 0.005 ; Ascorbic acid, 300 ; D-biotin, 0.2 ; Menadione, 52 ; Folicacid, 2 ;
Dicalciumpantothenate, 50 ; Paminobenzoic acid, 50 ; Nicotinic acid,60 ; Cholincholoride,
2000 (IU/kg diet) ; Rethinylacetae, 5000 (IU/kg diet) ; Cholecalciferol, 250 (IU/kg diet).
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& Ohkawa 599 Moz JHFFPch 1~2 g =9 2+34d7
= 09% A2 Hr= AAste] dAS A A AL 1.15% KCl
|d7 E3gt ¥, homogenizerZ FE3] vkt 10%
homogenateE THEST. ©] F 0.1 m{<] homogenateE # 3t
Screw cap tube®] ¥ 8.0% sodium dodecyl sulfate 0.2 ml <}
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& AEHEte] 95T water bathell ¥ i 1417+ F9F 74 dat it
e ANFRE 52 FEEAM B4 & FFF 1wl
9} n-butanol : pyridine (151, v/v)EFE&H 5 mE 73t
voltex3t$1th. 1,500 x gellAl 10837 A&
(n-butanol : pyridineZ)S 3 3dte] 532 mol A 3
ST EFEZEE = TMP (1,1,3,3-tetraamitoxypropane) S Af
4341, lipid peroxide %2 nM MDA (malondialdehyde)
2 FA A
2) 233 Glutathione peroxidae &%

glutathione peroxidase (GSH-Px) &4%%4 2 Levander &
o wpPe] oja) AP Y F] HAARS AP
AHste Ehs AAAZD &, 015 M K FE&47 3

B



ol

homogenizerZ 20% homogenate’} === w}3}4] 9,000xgol
A 1583 94 ATk o] 45 d-E Tl 15000xgo A 14]
chul A o] gheFo] 100~200 wg
A0 AHESAT. ARG 25 4T
ZA% A|ZE stock solution (K buffer, 40
mM glutathione, KH buffer, m(% 1 Unit®] glutathione
reductase)l]l ¥ol 37CoA 1087 2 A1 F, 20 mM
NADPHE #7}ste] tha] 22 & WAAHT 283 15 mM
t-butyl hydroperoxideE 7}&}e] 1 WH&-S 340 ol A 1837 &
=5 Z433h GSH-Px 84 &9 unite

%< NADPH”} NADHZ 4A+sl5+ nMo=

> > = [e)
g &, AsAS

Al
f=]

Bt Fadte
mg proteing 1%
YER AT

3) 7+4 SOD =4

7+ Ul SOD =72 Xanthine oxidasedll £}3]l Superoxide
AAd38kal, o] superoxide’} ferricytochrome C (Fe3+)§
ferrouscytochrome C (Fe’)2 #A17] = o] SOD7} &4}
H SOD7} superoxideo] 3] A3t cytochrome Co| A&
T} ZAaEE 988 o] &3 Flohe 59 B9z 290}
2 Ao M= ferricytochrome C&] o] Wajs= HEE 550
moll A 30z Ao 2 387 HIMA F3 ¥ ferricytochrome C2

3AS 50% WalshE SODY &< 1 unitZ 3t £ G4 =

=

=

£ YA
4) 7+ catalase 4 =73

7t catalaseZ A=A Johnsson¥ Hakan Borge] 4"
o 23tk 2% 02 g& 20019 25 mM KH,PO,-NaOH buffer
(pH 7.0l ol #&3} A|7]1 ©] homogenateE 22 bufferZ
608 543t & ice bath AJElllA] ultrasonicator (Heat System

Ultrasonics. Inc., Ultrasonic Propessor W-385)2 1524 23] 4k

B3}o] o] A& & Spectrophtometer (550 nm)ol A FF=E 74
gt & formaldehydeE ZFZEHSE 3l & oI HozH
B Z45 Astshdth
6. A 4
1) 8% XA 2 Glucose

d7F triglyceride, total cholesterol (TC), LDL-cholesterol %
HDL-cholesterol &%, 8% glucose =T FAAFEA7]

(Boehringer Manheim, =)ol o3 &4 3ct.
2) 8% A ¥2HPlasma free fatty acids)
g7 F A (FFA) 332 V-NEFA kit (54, o

O 1o
ol o5 24,

total cholesterol ¥ triglyceride (TG) &2 7 #F§ kit
(Wako Co., ¥&)E °]&3te E4grh

A ABE MeantSEMO 2 F A3 2™, Prism 55 ©]
&to] one-way ANOVAZHA S Fdstqow, 2+ ALt
o HAAL Tukey test ol 3l p<0.05 oA AAFT

&
o
L3

0

- 50 -

g - o)A
| 2}
1. 8% 2 73 TBARS
d7 9 717 TBARSEES =43 2y, WEY FE5F
o] hxFd HIgte] Y& £XE HYoen, NEY & FEE

Table 2. Effect of Teraxacum platycarpum extracts on plasma and
liver TBARS level in diet-induced rats

Treatment Plasma TBARS(nmoles MDA/mI) Liver TBARS(nmoles MDA/g)
Control 26.00+3.53* 19.60+1.67°

TP-N-1 24.20+2.12% 18.60+1.52°
TP-N-2 19.20+1.30° 12.80%1.48"
TP-S-1 25.00£2.92* 18.80£2.17%
TP-S-2 21.4042.61% 19.20+1.48*

TP-N-1 : The rat administered 100 meg/ke/day of Teraxacum platycarpum water extract
for 4 weeks. TP-N-2 : The rat administered 200 mg/kg/day of Teraxacum platycarpum
water extract for 4 weeks. TP-S-1 : The rat administered 100 mg/kg/day of Teraxacum
platycarpum water-ultrasonification extract for 4 weeks. TP-S-1 : The rat administered
200 mg/kg/day of Teraxacum platycarpum water-ultrasonification extract for 4 weeks. ab:
Means in the same column with different superscripts are significantly different (p<0.05).
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Table 3. Effects of Teraxacum platycarpum extracts on liver SOD,
liver Catalese and liver GSH-Px activity in diet-induced rats

Treatment GSH-Px(nmoles/mg SOD(unit/mg CAT(umoles(H202)/mi
protein) protein) n/mg protein)
Control 120.60+1.67° 14.80+3.35NS 43.80%5.76"
TP-N-1 135.60+9.53" 15.20£2.39NS 56.80+6.50°
TP-N-2 191.40+18.41° 18.40£2.41INS 88.20+7.39°
TP-S-1 140.40+10.64% 14.20+2 28NS 44.20+4.87°
TP-S-2 159.90+8.83° 15.00+2.92NS 58.80+8.70°

TP-N-1: The rat administered 100 me/ke/day of Teraxacum platycamum water extract
for 4 weeks. TP-N-2 : The rat administered 200 mg/kg/day of Teraxacum piatycamum
water extract for 4 weeks. TP-S-1 : The rat administered 100 me/kg/day of Teraxacum
platycarpum water-ultrasonification extract for 4 weeks. TP-S-1 : The rat administered
200 mg/ke/day of Teraxacum platycaroum water-ultrasonification extract for 4 weeks. NS:
Not significantly different (p>0.05). abc: Means in the same column with different
superscripts are significantly different (p<0.05).

Table 4. Effects of Teraxacum platycarpum extracts on plasma

triglyceride, plasma glucose, plasma FFA concentration in
diet-induced rats

Treatment triglygelﬁzg(?ng/dl) glucgsg(nljniydl) Plasma FFA(EQ)
Control 228.60+19.17% 225.20+23.34ns 922.00+32.48°

TP-N-1 214.80+7.73% 194.80%18.36ns 813.40+15.44°

TP-N-2 195.60%11.52° 195.80%15.93ns 806.60+46.53°

TP-S-1 209.40+12.21% 196.8016.71ns 821.00+42.88°

TP-S-2 159.80+17.77° 195.00%19.69ns 678.60+34.25°

TP-N-1 : The rat administered 100 meg/kg/day of Teraxacum piatycamum water extract
for 4 weeks. TP-N-2 : The rat administered 200 mg/kg/day of Teraxacum piatycamum
water extract for 4 weeks. TP-S-1 : The rat administered 100 mg/kg/day of 7eraxacum
platycampum water-ultrasonification extract for 4 weeks. TP-S-1 : The rat administered
200 mg/kg/day of Teraxacum platycamumm water-ultrasonification extract for 4 weeks.
NS: Not significantly different (p>0.05). abc: Means in the same column with different
superscripts are significantly different (p<0.05).
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Table 5. Effects of 7eraxacum platycarpum extracts on plasma total

cholesterol, LDL-cholesterol, HDL-cholesterol level in diet-induced
rats
Plasma Plasma Plasma
Treatment total LDL-cholesterol(mg/ HDL-cholesterol(mg/
cholesterol(mgy/dl) dh d)
Control 209.60+10.12° 27.80+3.96" 12.80£1.79°
TP-N-1 197.60+11.80% 21.20+2.39° 12.40%1.67°
TP-N-2 188.00+10.60% 18.60+2.61° 13.60£2.07°
TP-S-1 187.20+9.36% 21.80+3.83° 12.60+1.82°
TP-S-2 134.40+19.61° 17.20+3.19° 18.00+2.24°
TP-N-1: The rat administered 100 me/ke/day of Teraxacum piatycamum water extract

for 4 weeks. TP-N-2 : The rat administered 200 mg/kg/day of Teraxacum platycaroum
water extract for 4 weeks. TP-S-1 : The rat administered 100 mg/kg/day of 7eraxacum
piatycampum water-ultrasonification extract for 4 weeks. TP-S-1 @ The rat administered
200 mgfkg/day of Teraxacum piatycamum water-ultrasonification extract for 4 weeks. ab:
Means in the same column with different superscripts are significantly different (p<0.05).

5. 7+ total cholesterol, 7F4 TG
UEd & I & & 200 mg/kg-2 liver total cholesterol

7} liver triglycerideE EE 3} A e 23E B, UE
g & FEE2 liver triglyceride® ©o] oA & ZiE B

% tH(Table 6).

Table 6. Effects of Teraxacum platycaroum extracts on Liver
cholesterol level and Liver triglyceride concentration in diet-induced
rats

Treatment  Liver total cholesterol(mg/g) Liver triglyceride(mg/g)
Control 22.80+3.03" 25.00£2.12*
TP-N-1 20.80+1.48" 21.20+1.92%
TP-N-2 22.20+2,05% 19.80+2.28™
TP-S-1 19.00£1.58° 21.80£2.17%
TP-S-2 14.20+1.64° 15.20+1.79°
TP-N-1: The rat administered 100 me/ke/day of Teraxacum piatycamum water extract

for 4 weeks. TP-N-2 : The rat administered 200 mg/kg/day of Teraxacum piatycamum
water extract for 4 weeks. TP-S-1 : The rat administered 100 me/ke/day of Teraxacum
platycampum water-ultrasonification extract for 4 weeks. TP-S-1 : The rat administered
200 mg/kglday of Teraxacum pilatycarmpum water-ultrasonification extract for 4 weeks.
?bo: Means in the same column with different superscripts are significantly different
p<0.05).
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