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Effect of Heat Processed Ginseng on Anti-Fatigue
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Abstract — Processing of traditional herbal medicine is one of the pharmaceutical technique in oriental medicine. Most fre-
quently used processing method in oriental medicine are roasting and steaming. In this studies, to elucidate the pharmacological
transformation of traditional herbal medicine by means of processing them, Ginseng Radix (root of Panax ginseng, Araliaceae)
was used as a sample. Processed ginseng radix (SGR, Sun Ginseng) was prepared by steaming of roots of white ginseng (GR)
for 3 hours at 120°C. The biological activities of methanol extract of GR and SGR were investigated. According to DPPH rad-
ical scavenging effects, and inhibitory effects of xanthine oxidase and AAPH induced hemolysis, PGR exhibited more effective
than those of GR in vitro. And, the antifatigue effect of GR and SGR were investigated using a weight-loading forced swim-
ming test by monitoring swimming times and prolonged intensity exercise model rats by measuring blood biochemical param-
eters. GR and SGR were significantly prolonged swimming times in 8% body weight ratio loaded mice. Also, they had the
inhibitory effects on the decrease of blood glucose levels, the elevation of serum creatinine, lactic acid and free fatty acid, and
lactic dehydrogenase activities in forces swimming rats with 1% of the body weight attached to the neck for 3 hours. SGR was
more excellent than GR on these effect. Also, these effects were transformed to the n-butanol fraction of methanol extract of
SGR. From these results, it can be considered that SGR has antifatigue effect.

Key words — Ginseng, heat processed ginseng, Sun Ginseng, antioxidative, forces swimming test, antifatigue
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Alef 8 717| — Xanthine, xanthine oxidase, bovine serum
albumin, 1,1-diphenyl-2-picrylhydrazyl (DPPH), nitro blue
tetrazolium (NBT), 2-thiobarbituric acid, DMAB (p-dimethyl
aminobenz aldehyde), hyaluronic acid (potassium salt. from
human umbilical cord), hyaluronidase (type IV-S, from
bovine testisy= Sigmarl (71=h) AES, trypsine Difco Lab.
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Model 7170, Japan), Automatic clinical chemistry and
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immunochemistry analyser (Roche Co., Cobas Integra 800,
Swiss), Blood glucose meter (Life scan Co., One touch,
U.S.A.), Freeze Dryer (EYELA Co., Model FD-1, Japan),
Homogenizer (EYELA Co., MAZELA Z type-1100, Japan),
Ultrasonics (Heat system, Inc. Model XL 2010, England),
UV-visible Spectrophotometer (Shimadzu Co., Model UV-
160A, Japan), Vacuum Rotary Evaporator (EYELA Co.,
Model NE-1, Japan) 52 AR&3}3it}.
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83S A& F creatinine, lactic acid dehy-
drogenase (LDH), free fatty acid (FFA)<} lactic acid (LA)
< olefe] wWhHel| Fated STt e 7k Qg E
At BESEES 72 50 mgke?t 100 mg/kg, A4t n-BuOH
H3522L 25mgked 50 mgkeS 242 347 1Y 13)
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FFA &8 - 89 = glucose T3#-2 Life scan Co., One
touch FFEA7IE 0|83l 7831991, % ZF creatinine
TR Jaffed] 02 o] 23] 25T, A F lactic acid
dehydrogenase (LDH) 84 %& 2712 7 83 2 frec
fatty acid (FFA) 242 F4%™ 83 £ lactic acid (LA)
278 ALHZ NP0 Fslo] 29T

SAEY B - 2 & d¥40e BH1EF0AE Y
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2 (SGW)% Hehe B3 E (SGB)S AAE 3le] DPPH,
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radical scavenging 235 AE3H oM MY SGW= GW
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scavenging 89| Fti7t Q1G] o TBARSE £
IR A FAAAEH SAoM = FAE AXHEA A
do] 27% F713E e 2 B} free radicale] 2AEAI0] 4
A& B3 FUES ¢ 4 U v¥hHe xanthine oxidase
A Eg-S Bl u g Aol Me FRE AXHEA EAdo] &
stES & AT

Trypsin ¥ hyaluronidase XMsi{gat — £X] 43 Q149
YHEAE HRRIZAY in vitdlA] trypisn 2 hyaluronidase
A& ZFE =4 sled Table Tl AlA] 8 T Trypsine
serine protease®] YFO 2 ThFdt 22 WO oA, A
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Table I. Inhibitory effects of superoxide anion radical gene-
ration, and TBARs formation in rat liver homogenate in
vitro and 1,1-diphenyi-2-picrylhydrazyl (DPPH) radical sca-
venging effect of non-processed ginseng root and processed
ginseng root

1C,, (mg/mL)

Groups

NBT* DPPH® TBARS®
GW 0.13 1821 16.35
GB 48.53 0.20 9.08
SGW 91.56 0.279 11.85
SGB >100 0.0088 6.58

Each data represents mean of 3 experiments.

GW : Water ext. of non-processed ginseng Root. GB :BuOH
Fr. of non-processed ginseng Root. SGW : Water ext. of pro-
cessed ginseng Root. SGB:BuOH Fr. of processed ginseng
root.

*Concentration required for a 50% reduction in absorbance of
nitro blue tetrazolium (NBT) at 560 nm.

*Concentration required for a 50% reduction in absorbance of
DPPH radical at 520 nm.

‘Concentration required for a 50% reduction in absorbance of
TBARS at 535 nm.

Table II. Assay of anti-inflammatory activities of non-proce-
ssed ginseng root and processed ginseng root in vitro

ICy, (mg/mL)

Groups

Trypsin® Hyaluronidase”
GW 31.41 >1000
GB 5.25 499
SGW 16.09 >1000
SGB 4.76 84.8

Each data represents mean of 3 experiments.

GW : Water ext. of non-processed ginseng root. GB:BuOH
Fr. of non-processed ginseng root. SGW : Water ext. of pro-
cessed ginseng root. SGB:BuOH Fr. of processed ginseng
root.

“Concentration required for a 50% reduction in absorbance of
Ehenol reagent at 660 nm.

Concentration required for a 50% reduction in absorbance of
DMAB at 585 nm.

99} H4742d4173 9ol A calcitonin generated peptide
9} substance P$t 72 A7 efe| =) WA g AFeE
olel] serine protease®] 3R trypsing: |83l trypsin &
AR BAL AES A A4 BAX (GW)Q IC,E
31.41 mg/mLld] B3] 7114 (SGW)R] IC,= 16.09 mg/
mLZ trypsin A3 B40] 49% Z7lslgon e kg
FollM e ot} w204 B Bds By E4o] %
on 3] 2o 9% F7He B4S veRdo] AR =AU
SHA, hyaluronidasex= 8 #2421 A12] hyaluronic acid®]
B E 7H9 A AT AAstL G559l &



Vol. 37, No. 4, 2006
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Table III. Antifatigue activity of non-processed ginseng root
and processed ginseng root on the duration of swimming in
5% body weight ratio loaded mice

Dose No. of Swimming Increasing
Groups (mg/k 0) An{mals duration rate

gre po (min) (%)
Control - 6 7.60.63" -
GW 50 6 10.740.74%* 419
GwW 100 6 14.5+0.90%*** 923
SGW 50 6 9.610.42%* 27.6
SGW 100 6 20.1£1.63%%* 166.7
SGB 25 6 11.7£1.19%* 54.7
SGB 50 6 47.5+4.75%*%* 5294

?: Meantstandard error of 6 mice.

GW : Water Ext. of non processed ginseng root. SGW : Water
Ext. of processed ginseng root. SGB:BuOH Fr. of processed
ginseng root.

* : Statistically significant compared with control data (**: p<
0.01 and ***: p<0.001).
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Table IV. Effect of non-processed ginseng root and processed ginseng root and its butanol fraction on blood glucose and
creatinine levels, and lactic dehydrogenase LDH) activity of forced swimming rats with 1% of the body weight attached to the
neck for 3 hours

Groups Dose (mg/kg, p.o.) Blood glucose level (mg/dl) Creatinine (mg/dl) LDH (Wroblewski Unit)
Normal - 62.543.26" 0.58+0.013 1265.4+110.6

Control - 44.543.75 (-28.8) 0.68+0.016 (-16.2) 2361.9+196.5" (-86.7)
GW 50 4424223 (1.9) 0.67+0.017 (11.4) 1783.4+149.2* (52.7)
GW 100 47.745.59 (17.6) 0.65+0.019 (26.4) 1402.5+81.0%** (87.5)
SGW 50 51.7+6.98 (39.8) 0.6420.010* (41.6) 1916.7+178.7 (40.6)
SGW 100 59.243.71* (81.5) 0.620.011%* (64.1) 1435.8+61.8%** (84.5)
SGB 25 56.043.57* (63.9) 0.6320.017* (55.1) 1703.9+85.8** (60.0)
SGB 50 61.242.56** (95.4) 0.6020.013%* (84.3) 1392.8+90.7%** (88.4)

?: Meantstandard error of 6 rats.

Forced swimming test was performed 1 hr after the administration of test samples (one time/day for 3 day).

Control was orally administrated water alone. Normal : Non swam group. GW : Water Ext. of non-processed ginseng root. SGW :
Water Ext. of processed ginseng root. SGB : BuOH Fr. of processed ginseng root.

* Statistically significant compared with normal data (##: p<0.001).

* : Statistically significant compared with control data (*: p<0.05, **: p<0.01 and ***: p<0.001).

The parenthesis values are % of protection that is calculated as 100 (values of control-values of sample)/(values of control-values
of normal)

Table V. Effect of non-processed ginseng root and processed ginseng root and its butanol fraction on blood lactic acid and free
fatty acid levels of forced swimming rats with 1% of the body weight attached to the neck for 3 hours

Groups Dose (mg/kg, p.o:) Lactic acid (mgy/dl) Free fatty acid (UEq/L)
Normal 16.8+1.51° 615.5+45.9

Control - 25.4+11.54™ (-51.1) 1453.7+86.3"* (~136.2)
GW 50 23.3+1.49 (25.2) 1217.5£50.1* (28.2)
GW 100 19.542.61 (68.6) 1137.0+74.3* (37.8)
SGW 50 22.6+3.47 (32.6) 1222.2490.0 (27.6)
SGW 100 17.74£1.72%* (90.5) - - 1136.2+113.2* (37.9)
SGB : 25 17.241.44%* (95.3) 1210.2453.6* (29.1)
SGB 50 15.341.25%** (117.8) 1094.5+96.0* (42.9)

% : Meandtstandard error of 6 rats.
Forced swimming test was performed. | hr after the administration of test samples (one time/day for 3 day).
Control was orally administrated water alone. Normal : Non swam group. GW : Water Ext. of non-processed Ginseng root.
SGW Water Ext. of processed ginseng root. SGB : BuOH Fr. of processed ginseng root.
*: Statistically significant compared with normal data *: p<0.01 and **: p<0.001).
* . Statistically significant compared with control data (*: p<0.05, **: p<0.01 and ***: p<0.001).
The parenthesis values are % of protection that is calculated as 100 (values of control-values of sample)/(values of control-values
of normal).

14 SGW 100 mg/kg 2 SGB 50 mg/kg A X2 2Hz-
59.243.71 mg/dL9} 61.2+2.56 mg/dLE ) ZFo] H]3}o]

A B ZAGAAZ e EF creatinine®] FEE
HIAA] g 7geel 16}04 162%2] frold F7t8 B2 &

p<0.05¢ p<0.019] frolgt FETHE YERRIL AN
fake|EH o)At} (Table V).

YHF creatinine> T2 5 WollA] AAEEH 25 2
BAl 2559 AHAQ AR U] ATPS ARE @%l
H ATP RE37 A creatinine phosphate”} CPKell £{3|
creatinine®. 2 F3| = AUAE LA . o]
ad# o] A2 AAZE HHF2] creatinine?] w=71 718+

itk 283, A9 SGW 100 mgkg 2 SGB 50 mg/kg

B2 27 64.1%9F 84.3%2] #2l8k A &I 9F

H T, A fFoEH o7 NHEAS BT} whHd

AN Qaf AAZoME Ta A= 4GS Holu &
]7‘49& Fx= AT (Table IV).

+5%9 LDH —7}w C8FF A FAA Rate] A

= zm;g ZAsle] 2 &%) A®I} Em%’ LDH §4&
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AzollA ARG AIZ Z29 LDH E484% 23619
£196.5 Wroblewski unit2 77gt2] 1265.4+110.6 Wroble-
wski unitol] ¥3te p<0.0019] F3 doS JERAITH
AN GW, SGW 2 SGB ZH7} 100 mgkg 2 50 mgkg 5
oFolM 87.5%, 84.5% Z 88.4%2] 23 /A&7t
B, AHe] gaFe]EX o= LDH 48T 7R
A »Yh

Lactic acid= pyruvate’} =0} A" 87173 syt
o SUUAAIRA A 255l Aol s=rt
Z7ren). 39, QAR L o}F F2 pH WY Welxwt
oA o AInE 253 e FAETIE pHt W
obx A ElEY mEZEE o] zHgo] WS WA o
2529] oflufx] Aol MalE 1 A ZK5Fl of
LS 77 Hol 2YE XA Bk HF lactic
acid 32k 7359 thE oA 254+1.54 mg/dlO 2 Y]
A=) A 16.8+1.51 mg/dLell vlste] p<0.019] 23
455 YeERI Y SGW 100 mg/kgdt SGB 50 mg/kg
Aollide Zkt 17.7+1.72 mg/dLe}b 15.3+1.25 mg/dLE 7}
zh tizatof] Hlste] frel st /pAE T QI EAL, AL
B NE §o8 ANETHES Be] Al §FEF
e & UL wHA £AH Q4 GW AR LolA =
i WAAT S e Bolu BAReR Fofake
=] kol 3 A Bt FX|Fo shglite] HdEArt
frolshAl veRES & 5 AT (Table V).

5 =7t ZEAE g3 oL go) Fvts o] g9l
£3 (glycogenolysis)E Z7HAZIth A9 T2 Wiz}t
E B3Ee HESA §FIET a8 Ak e
571 $lsl Ak o2 e fEAAY TS =9
Sk, BRISE &5 At KRS 7] AR (FFA)
& &% Fol £FA o= Adsle AAEY T
A2 G FRA A olgo] AR HF FFA
e AHE NETE 1453.7+486.3 pEqILE /32
FFA &3 615.5+45.9 pEg/Loll ¥]8ked 136%S] felg 5
71E BTk g 7o FojFollxs ik 2 sk AA 2zt
AgZolA vzl Hlsle] SEelEH oz Azt <l
A Ao 1itat Aqt ARE Abeldle FARE 83
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