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% B W EHEMRASICEK (ginseng oligopeptide, GOP) i D-2-FU i S Ak 15147 K R BT AL AE H 152
M. Fik: ISDRERO0 A, %379 AN : 6 NGOPHI&EA (0.062 5+ 0.125 0. 0.250 0. 0.500 0. 1.000 0+
2.000 0 g/kg my) « 1 NFEARMEA, 1 AFIEEEA (0.250 0 glkg my) ARG AL, B Gxtgish, Ha
F ARG RS D-2E 125 mglkg my,, JES:6 JH, &G AR RERL . G R T S gk SR8 R VR S D- 2 FLRE I
H R B AS dJF AT IS RO AT AT AR bR A . 25 5L GOPTT DL 25 PR K BRI o S Ak P~ W A B 1 s Ak =4
K, EER S KRPUEA NS DS R SR (P<0.05) , HRECEMCTHIEEA. 4t GOPXD-LIkH
FrEd A AR K R B E A
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Antioxidant Effect of Oligopeptide Extracted from Panax ginseng Grown in Jilin Province

REN Jinwei, LI Di, CHEN Qihe, LIU Rui, SUN Jingqin, LI Hui, XU Teng, LI Lin, LI Yong>i<
(Department of Nutrition and Food Hygiene, School of Public Health, Peking University, Beijing 100191, China)

Abstract: Purpose: To investigate the antioxidant effect of oligopeptide extracted from Panax ginseng grown in Jilin
province (GOP) on rats with D-galactose-induced oxidative damage. Methods: In total, 90 specific pathogen free (SPF)
male SD rats were randomly divided into 9 groups: control group, model group, whey protein group, and six GOP groups
with different doses. The rats in all groups except the control group were subjected to intraperitoneal injection of 125 mg/kg
D-galactose for 6 weeks. Then, the rats in the six GOP groups were gavaged with 0.062 5, 0.125 0, 0.250 0, 0.500 0,
1.000 0 and 2.000 O g/kg m, GOP, respectively, while those in the control and model groups were gavaged with the same
volume of distilled water. The rats in the whey protein group were gavaged with 0.250 0 g/kg m, whey protein. The
administration lasted for 45 days. At the same time, the rats in all groups except the control group were injected with
D-galactose 125 mg/kg m, uninterruptedly. Thereafter, the oxidative stress parameters in serum and liver tissue were
determined. Results: The levels of lipid peroxide and protein peroxide in the GOP groups were significantly lower than those
in the model group. Meanwhile, the antioxidant enzyme activities and the antioxidant levels significantly increased compared
with the model group (P < 0.05), and the antioxidant effect of GOP was better than that of whey protein. Conclusion: GOP
has an antioxidant effect on rats with D-galactose-induced oxidative damage.
Key words: oligopeptide extracted from Panax ginseng grown in Jilin province (GOP); D-galactose; oxidative damage
model; antioxidant
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AL TR AL T 32 25 A IO, RN
mHES TFUEEE A RREAEE R A BT AL Z, A
AR A BTGB 1, BN RGMPIEL RS
JAT, M BN L 2R A M R B A AR IR 55 AR K
St WEIRUESE, AT T BURE 5 A4 M Th Re i
15 B AN JE R S R ARBT,  ITT F B0E R R A IRRE S
N A hRe s, SEUL MRS tah, Ears|
KE G G R ML R G S i % — R
P, g N AR FREIE RO KA 3 o DRl b 4 ) A B o0t
TR ARG R EEMER . FRZEHRN
PEM i AT yE Y] .

I I PR S FH PR Bt S840 24 470 3 A B i 8 A I 41 1
. Z OB iR XA A
FEERREER, AERMRA . R KT CIEE
FAR W) R E B A 5 THT A 2 4 R

AT A R A8 0 A LA B A A T B A a B R A
A AR IR BP0 BRI 53145 K T 2 R 2
Z I8, FEEE B E TR B, ISR R A H A
TR IhRE, HAR B BAT IR BRI A i S . I
BIK, OWONE N FRE, — 10 A E10 M ELR
TR RS HIF TR IIATL AR o5 A1 SR8 IR B9 R AL AN A Tk 6 L
X BRI . AN, AWK EE A
W W R Ui, BERHE . AL ANS
BrEmEEHSE. BAraEmEt eIk L Rk A g
MR EIG, 1B s H A G R E 7= T 1 HEAE M
Iz N AT R

ANZRLHMW “Panax” RPTHIEE, BAK
75 BWREE, HRHEP SRR LLEWR)LTER. AS
FEFRIE 25 P e &, Tz e E T R, R
N RN F d5 B PR DR A AR it 2 — o R A o 1)
U LE (MREARZ) biaidEk: “AZ, |KH
g, FANTE, st e, (R, BRI,
PH, Foam. Ak, BHEE” . (KEHNH) X
NSHE ML E: ATk, A, #
B, BEIRTEAEANT o 20124F9H4H, FE TR
HEHEN Z B BEUR B o, NS0 B R B —
MR BB A OB R R AR 7 i S AU, Y B ORI
TR, OARE A SR AR TR L. B
TR, NZAlEnd i & S Y Bkl (superoxide
dismutase, SOD) . &Mt H KL E MG (glutathione
peroxidase, GSH-Px) ZFHiALEGiEPE, FRACH 1%
(malondialdehvde, MDA) &/ BT AL ™ D035 Bk R
FEHEAAER . A SR A 2 2/ 1 F K
W, AZEE|RbIM. R2""E B AN IEE. NS
IR BAME N — KRB ST NS UL T,
EHThREWT T RIE, A A AL D R BT 58 B 2

2 XD ARRIKAE NAE N AT AT B, He
MNRERWIER M, TEESSEARMNERY, B
GG VEVI R IR B, P ARSI E A . AsSeE @t
Xof 1 AR A A2 2R KB R FH A [ 77 8 1 75 Ak N SRR IR
(ginseng oligopeptides, GOP) /KiEWIEAT T, WM
GOPHIHTAMAE T -

1 ME5EHE

L1 3. MESEHA

{8 FESPFZ AP HEVESD K FRO0 R, 3 B HA S AT,
R (200420) g, HALE KZEZE IS S0+t
AL, BT ETIES: SCXK () 2011-0012. 7%
IR, 93 X, BlRRE. oK. ShiE IR =5
G HEPRERS, WBEGEN (2242) C, MHIHEE RN
50%~60%, BB HIIEAZ & A A12 ho

GOP N F| FH AV B AR A5 RN S Hh 4 B 45 3 1Y)
NS TR KR G GRIEAEAR A  BE
YIEBEDN TRV E, HX 57/~ TF1 000,
R HON95.42%, B EMRIRA A9 TREA IR TR A A
fefit.

D-23bE EEAmrescoAd; SOD. MDA. *#
O . GSH-Px. 8-REAA-FHlFIRE. A HK
(glutathione, GSH) . HHFiHkHE (protein carboxyls,
PCO) Rifl& b RBHARA A,

12 X5 K&

A GO E AR A A
Adventureritl FH B3 B RS 56 B B T [ bR 51 5 A R
AFE; EREEAKSBS AL RRERRBH AR A F
FSH-2AR[ S BB 5L SIni &) s 722
B OGETE Rk SRS H IR AR ;. WH-861
HigmiRads A RURERISEARAF .

1.3 Hi&
1.3.1  FIE SRR S 4 I (A

HEMESD R R340 99 AN, 410 R, st
376 MGOPFIEAL (0.0625. 0.1250. 0.250 0. 0.500 0+
1.000 0 2.000 0 g/lkg m,) ~ 1 DA EXFIEA . 1 DNFIF
EEH (0.250 0 g/kg m,) A1 AR . 23088 5
25 T A 45 ds
132 shdsi. 4l 4528

1.3.2.1 &N
TR RGN KR ER R M 227 d.
1.3.22 bl

AR RN 2 4, 10 ROKRAE A B xHiE
A, HA80 RAE NI ., 25 (A% M2 45 H IR s i
SR K, FESTEN0.2 mL/100 g m,, FH1 K.
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ZWESCHR[17] 75 150 £ D=~ FUpE L E A 3 0 K BB AL, B
BRI A T 125 mg/kg my, D--FUME R s 1L S G4, 15
HN0.2 mL/100 g CED-F-FLKE31.25 gt 1500 mLA= 21 £
IKH L R D-F FLRE- S AR ST, AR TS, K
WEMH , BHL K, EgEke &, PUiMDAK
JE, #EMDAK V440, BEAL N1 DA RRA ., 14
HiEE AH M6 NGOPF &L .
1323  ZiAERST

SR, 6 R HRE RS S T AR EGOPK
W, EXTHRAH . A RS T RA R ZE 1K, 5L
HEERBAS TRIERILEEAKIER . £85I
[FIE, ARG HRZE . 7LIF B AR 5 70 B 2 4k 2R 45 T AH
[ D- - LR R s 58, 25 ok B2 4k 245 7 A [ 77
AR SR KRR S

et R, A& RARBREAIT S R, R E
WEER S EMESE. SHNEAROERITA.
K& BREINBET SN
1.3.3  SACREER bR R

RIRGHEE IEREREERE, KRZETASK
12 hfG 2R, WSk bt KR .
1.3.3.1 s 5 A SR br R il

M3 000 r/mings 0210 min, BUMIE M 3% R &
Ui P IS- R A A- A5 & . MDA, PCO. SOD,
GSH-Px. GSH/K*F-.
1.3.3.2  JHERESEAL R R bR A

VKB RIS RFNE, BRZARMTAHLZ, FH A AR K
B B, FRIGHFRAHE =, HIREHN
BYJJBYREAL A, INNAH LA E T A R OK, A
FHLH IR BT 75 R 5 (10%) HIHL L1 (5%
BFE 10 /¥R, [E[30 s, fEVKHEFHE4T) 5 3 000 r/minfik
B0 10 min, B RIEW, 2 EGKF & U B T E A
Jfi. MDA. PCO. SOD. GSH-Px. GSH/KF-[#ill5E
14 HARF T

BT SE 3 B 4 LA £s3R 7R . R HISPSS 20.0%K {412
ITHRZETTZ0HT, P<0.058:H 455 Lo

2 SRS

2.1 GOPXf i AMFGI ALK R IMIE . FFZUIR A db
FEYIE RIS

HRIAT A, 52 A IR b, AR S6H R 21K R
HS-RAEF IR . MDAKTAFFIFMDA K-8
Fritiv, Hrp G MDAK I &k B % (P<0.01) .
BRI RZH AR B, 7LIE A OK BRI i 8- R S S i
HIIRE . MDAKFFIAFHEMDA K T 7C B &2k (P>
0.05) ; GOP C. GOP Dl & 4 K i 1L 5 8- & A 57 Al
IR KF B E B (P<0.01, P<<0.05) ; GOP A,

D. FHlE4 KR IMEMDAK YT B EMK (P<0.05) ;
GOP A. B. D. FAl&E4H KR FNEMDA K & 3 1K
(P<0.05) , HHGOPA. B. FHIE KRITHMDA
ACERERIR R 2 (P<0.01)

£1  GOPHdEMABGRB AR M, MR
EAFHERIOYT (n=10)

Table1 Effect of GOP on lipid peroxide levels in serum and liver
tissue of rats with oxidative damage (n = 10)
- LIAL] L
B (gkgmy SEARFMIIRE MDAKE MDA/
" R/ (pg/mL) (nmol/L) (nmol/L)

ZEAXEA 0.000 0 70.1+7.7 2671030 3224037

FEADFIRAL  0.0000 73.7+74 3.19+0.36" 3.49+0.14

AEEAL 02500 67.1%+5.1 3234022 3214027
GOPAZL  0.0625 66.0+8.1 2844027 3.06+0.27"
GOPB4  0.1250 67.549.1 31141035  2.944043"
GOPC#4  0.2500 62.5+3.0" 3214022 3.30%0.25
GOPDZAL  0.5000 65.2+11.6" 2.824+0.40" 3.15+0.18
GOPE#4L  1.0000 68.3+12.2 295+049  3.23+0.38
GOPF4l  2.0000 72.9+64 2.84+0.27" 2.48+0.25"

i a 5FAMBAMERTEE (P<0.05) ; a* 5% AxH B ML
SRS (P<0.01) ; b SEERIXRAM L2 R B3 (P<0.05) ; b*5
RO IR LA L 2 B 3 (P<<0.01) ; c. SAEEAMMILZ R 5
(P<0.05) ; cS5ABEAMAMEZERRESE (P<001) . T,

22 GOPXfRL S AHI IR K UL < HFHZE A
W& B R

2 GOPHEEMAMGBBBARME, HFEEAR
AU mERIER (n=10)

Table2 Effect of GOP on protein peroxide levels in serum and liver
tissue of rats with oxidative damage (n = 10)
e L I iEPCOST HHIEPCON
(g/kg my) W/ (pg/mL) W/ (pg/mL)
2% N 2L 0.000 0 48.50+3.93 51.30+4.20
TR Xt B 0.000 0 55.30+5.49" 50.70+7.01
AEEAA 0.250 0 46.70+6.11" 47.90+4.78
GOP A4 0.062 5 49.90+5.89 46.50+2.53
GOP B4 0.1250 52.70+3.95° 54.20+4.59°
GOP C4. 0.250 0 47.60+5.37" 53.00+7.06
GOP D41 0.500 0 48.70+4.97° 52.00+3.37
GOP E41 1.000 0 58.10+6.497 54.90+7.70°
GOP F4 2.000 0 52.60+4.05° 57.40+3.27""

HER2AT S, 525 A IR AL AR b, AR AR e R 4K R
TEPCOKT-REFE M m, ERASITHFENL (P<0.05) .
R EAMEL, AHEESHRRIMEPCOKF
W2 AL (P<<0.01) , ATFAEPCO/K V& 2 21k
(P>0.05) ; GOP A. C. D& KR MiEPCOKF L
FZEL (P<0.05) , HAFGOP CHllE4H Kk B IMLiEPCOK
PR E K (P<0.0D) .

23 GOPX I AR K R . FFHLPUAIE
Gapaliog-Al|

R340, 525 AR, AR IR ZH SR

EARFIESOD. GSH-Px/K VLR #FHZ 1k, ZR LS
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FREX (P>0.05) o SHEAXRAML, FAIEHERAHX
SR AT ESOD . GSH-Px/K PR EA, ZRT
Gt X (P>0.05) ; GOP Ef|& 4] K RUMiESODK T
Wi #E i (P<0.01) ;5 GOPC. D. Fll &4k RITIF
SOD/K R EW = (P<0.05) , HHGOPD. FAlE4LL
BT SODK T 14 sl i % (P<<0.01) ; GOPD. Fl&
HARRATIEGSH-Px/K - E H m (P<0.05)

£3  GOPHdAMABGRMARMTE, FESODIEJ), GSH-Px
WREMEW (n=10)

Table3 Effect of GOP on the activities of SOD and concentration of
GSH-Px in serum and liver tissue of rats with oxidative damage (n = 10)
o 1fL I

i (ﬁ;,‘,/lb) SODiE//  GSH-Pxikif/  SODIf/I  GSH-Pxikifi/
(UL (pmol/mL) (UL (pmol/mL)
FAMBA 00000 14181184  223+290  1424%194  238+177
BAREA 00000 12754145 2474251 1329£150  24.8+2.05
JUEEAM 02500  1363+196 2314213 1370+102 2584381
GOPAZL 00625  1230+116 262+186"  1347+147 2554240
GOPBAL 01250  1324%177 2324200 1404465 2624251
GOPCHl 02500 14172195 2524258 1487477  229+211°
GOPDAL 05000  133.1+184 2534293 150.3+9.7 28.143.157

GOP E4 10000 1623%15.1°  254+349°  1399+148  26.6+3.95°
GOPF4L 20000 12984177  263+3.23 1508+104™ 282+146"

24 GOPX LSRR K B MG AU
Ji & B R
*

4 GOPMEAMABHREKRME. FIHEAHR
HRMEM (n=10)

Table4 Effect of GOP on antioxidant levels in serum and liver tissue
of rats with oxidative damage (n = 10)
5 sl M GSHI JIFIEGSHT
(glkg my) W/ (ng/L) WPl (ng/L)
7 X R 0.000 0 415.2+45.1 425.9+64.7
BRI RZL 0.000 0 424.5+79.2 416.8+109.5
FIEEAL 0.250 0 413.3+28.0 423.5+28.5
GOP A4 0.062 5 367.74+80.9 436.41+93.2
GOP B4 0.1250 429.1+60.4 416.9+61.7
GOP C4 0.250 0 502.9455.2" 434.0+105.8
GOP D41 0.500 0 423.61+94.6 458.7467.1
GOP E4L 1.000 0 429.9+92.4 372.54+102.0
GOP F4 2.000 0 399.1458.3 443.0475.0

R4S, St AL b, BT I8 41K R,
& FAFAFGSH/AK P B 28k, ER LSt ¥E X
(P>0.05) . SR IEAMEL, FLiE & ALK R i
HABFEGSH/K P LR ZE A, EREFIT¥E X
(P>0.05) ; GOP C#lJ#4H K R ILIEGSH/K - 235 1 5
(P<<0.05) ; GOP#-5llH# 4 K KA BEGSH/K 3470 i 3%
A, ERIgiEE L (P>0.05) .

3 9

BEE NATX B B EBE B ZIRAN, V20
%, BN EBESEZEEFRIEKMRRR, B
PN A T A R AN AL BT e T 500 B A 6 38 I T & T
RSP B EEME T SRBOEE . RAE. O
R S5, PR, SHRA TR, wb B
i, WARMEEAE T EENE L. ALRE
5 D-2E U B0 E AR RLAR T L, BFSEGOPHY
P AER

PR ALY N A RN ] B2 AL SR R — e
sz, DRI 70 18T 1 AL B A 4LVE TR,
I GOP & 57 2 4H 5 FLI B 1 23R AT L3 mT HE B 1R A
ali s R RN B R R R . FLIEE S
Fe 21 3L I R UV 4 B I IR B AE BRI ) 2 Rl R
FRAD G, HAN P2 M AEYEEZ
IR, BAMSRAR. &R, by . PLARES
R, B AR A S50 P OOW 52 3 FL35 B (1A PR 4R
ARG TR R MLIEPCOAKPIITE T, ARSI X g
JREEAG=) . PUEICEEE T BUAN S R IR .

R, KIFED- 708 ] 5l e 2 42U R R ik
i ARG E e )R I S 4R R AT I 2 AR
&, HLHI AT B D ARE S IR A A £, HER
A TTRE, PR BT A B R R R
A R F=YIMDAREEDNA L 8 iR 4508k, S2m i i
Moy 3¢, WK QB LER . Thae™, Rk, K
MDA ) &5 &5 AT s BRALAR i o i S8 A AR B[R] It m)
() B b S Bt AR A A FE S . SRBR 4E RmT A, 5 IR 0
MR R BRAR L, S A A 15 28 20K BRI IfL i MD AR JiE
W BT (P<0.01) , 5B i D-2= FUHE i 800 S L 7
P RMA KRR CE I 7 —ERE AR, [F
AR TC T A AR A AR AL 1) £ B Tl o AR T R A
HIE, FIFEADKRMES-RAAFATHIIRE. MDA
KRR BEMDAZK -3 6 & #4816 (P>0.05) ; GOP
C. Dl &2 K B ML 8- 5 B A R 3 /K P 35 [ A1
(P<0.01, P<0.05) ; GOP A. D. F#l&m41 K%
MDA/KF 5K (P<0.05) ; GOP A. B. D. Fil&
HAKBHIEMDAK P B EFEIL (P<0.05) . $EPIGOPA
AIHIMDAA R, ol A S5 F AR A

H,0,500, % £ [ /57 2 5 1R ] i 10 A4k PT 3 B0 2
PRI R . B E R E A TR, REE
Wi, SIEEE RN, TE R R AL A4 Fk
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o BREME AN A TR RN KT N
Rk 2B EARKIIIAE. PCOE ML L Rl & JE R /E
oA E B R T R AR, B R AR
S, T BEE RS BB NP RIPCOS R H
PR WL ARG AR R . Aseib g R B OR, S
XTREZHAREL, FLIE 8 ALK BRUILIE PCOZK - 1 i 3 P
(P<<0.01) , TfiFFAEPCOKFIE &R EFEZL (P>0.05) ;
GOP A. C. Djfll & 24 K i M5 PCOKF & 2 FE K
(P<0.01, P<0.05) . $E/RGOPH] LL{RAER [ 52 R
WA . GSH-PXIENUAN ) VZAETE, RefSHE R rE 1L
I SRR O H o o A S IR SR SR, T DR 4 40
JELSE KM B (R 58 Bk . SODJE — Fh BEWS 175 142 #4119
T HRAENE R, 0 RS A0 52 B AR
M SEESGEE R, SRR RRZHAR L, FLIE B KRR
THAAFIESOD. GSH-Px/KF¥) LR EZL (P>0.05) ;
GOP EF| &4 KR MiESODK % & E T &
(P<0.01) ; GOP C. D. FHl&41 KK AT ESODKF
R % FH R (P<0.01) ;5 GOP D. Fifll &4l K BT I
GSH-Px/K VR ETHE (P<0.05) . 1iHIGOPHEIEIL 12
HSODHMIGSH-Px 1 7KF- kil B B B (1 %L, 2Ok
P PR

GSHZ B 2R H 2R A e 2 B8 40 A 1) — Fh =
ik, AL F B AR AR PSR AT, it
FE AN, AR T RS R, A, GSHIE 2
— MR TIERRA, ERNERRO, o H,O, LOOH, R4
DNA. & (A S HoAt 4 B IR 7 G 52 S8 A 3049 . ASHIE 5
SRR, SRR, P A A A KR g A
FFIEGSH/K P & %25k (P>0.05) ; GOP CHll &4l
KB MLEGSH/K 2 M m (P<0.05) o #£75GOPH LA
1 I 32 B GSHI KPRl Ak A S840 REBOK S, BRI T
FALEGG 7). B2, GOPReWEIGENLIA I PLAILRE ST,
B A& AR —Flof B PU A R 7, A R H A AAE
FH IR FE AL A A 2k — 22 B 78 SR

ZE M-
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