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Fig. 2 TEM Micrograph of oleanolic acid
solid lipid nanoparticles
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Investigation of in vitro antioxidant activity of ginkgo albumin by chemiluminescence method
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Abstract: Objective

vitro, as well as the protection and mechanism of ginkgo albumin on damaged DNA. Methods
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To investigate the scavenging abilities of ginkgo albumin to reactive oxygen in
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Seedpod Procyanidin (LSPC) and bovine serum albumin (BSA) were used as control sample, the effect of
ginkgo albumin on removal of superoxide anion was determined by Pyrogallol-Luminol system. Scavenging
ability of ginkgo albumin on hydroxide free radical was determined by CuSO,-Phen-Vc-H;0;, FeSO,-Lumi-
nol-H;0,, and FeSO,-Luminol systems. Luminol-H,0O, system was used to measure the scavenging effect
on hydrogen peroxide. Preventive effect of ginkgo albumin on in vitro damaged DNA was determined by
CuSO,-Phen-Vc- H,0,-DNA system. Results
reactive oxygen and protection on darﬁaged DNA, but promoted oxidation in the FeSO,-Luminol-H,0, and

Ginkgo albumin possessed a good scavenging potency on

Luminol-H;0, chemiluminescence systems. Conclusion Not every chemiluminescence’s system is suitable

for investigating the antioxidant activity of ginkgo albumin.

Key words: ginkgo albumin; chemiluminescence method; in vitro antioxidant activity

MR HREPHEW RS Ginkgo biloba L. HIF
L EERAREAR KIS Y B B 5
BIEBEENEHEERS. WHEET, A/
AL S, S S, E R R B NME S,
AW E R FARBE TN GRS B —FEER
TP TEL G B VA I M 09 1 SR 19 B A (ginkgo al-
bumin) , 31914 A 5 1 KA BOE B RN 1/
B, {5 4 20 O JEE 4 R T B 0 SR L B 4 4 M 2 4R
B, A eERAL RN EXNRAER
BN ERSEHENEEREFES. HER
50 R 0 4R 25 TRARXT B M BT AL 2 R B A
Sy —F R BT 7 B B IE R A DU R L 4B R
LR e A e RS AR B A
YRR =90 7 4 0 Y6 T A R OB BRI
B F AR e B R e 3R 1R o B A A M
SR A, T B2 T 0 SR A ) 9 0 e R 5 4
EB. 2% KWK BMAESEYRSS . HEEH
HA AT B o R FIAR A . R T — IR A
TRAROEEERFKR DO ALEERIE
FAOLH, 36 MW R B B B 7E R B P R AL IR
PR, RSB R AR ERENETARAE
B 7E A S 3o 0 4 R 1l B T B 4R DA R X DNA
AR 445 B0 AR B4 P, LA/ 4 LS 7 1 MR B AL TR
e R B R AL ECME 3 I LRI 2 R ok
e 26 70 0 58 75 1 260 R 0 R AL T v B I R R
T BB FETE B A FIBLAE '

1 BSRH

BPCL %I #5516 % 5 36 9 8 X (o [ A 2 B
EY BRI, WA &4 Hi-V 800;Kv—1;18
FHBE K HE :180~800 nm; B 30 C,

HEWELHEN, 2FEKEREESLB
X LEEAREEANELREAM EHER
BEEP G 41.99%, RAE R NEH 85.2%,.%
¥ 3.6%. 8 10.3%; ERBFE T E (otus seed-

pod procyanidin, LSPC) h ALK % A i, &4
KF BY  HPRBREABTRRRNE N 8%,
MANREARE.BE BYEAR;NMFLEEA
(bovine serum albumin,BSA)./N4 i i DNA,£&
Kb, 4B =B XE K B BR WK SR FE Mok L3R
NR.=ZRFERERR. T ZHERBRAT R
GRFPEEYGERD LEAERNARA =G HR
R 2k A pr

2 FEEER

2.1 BREEAMNBENBETFRERER: HEXE
EW-EKHER RS, BXKEM 0. 05 mol/L
NaOH ¥ ¥R Bt Bk BE R 0. 05 mol/L R , 78 858
ALARFE » Wi PR BT F R K B BB AL 1 mmol /L ¥ .
8% =By Al 1 mmol/L HCl BLER 0. 01 mol/L W%
W, 4 CHKFHRAE, RN KBHBER 6.25 X
107* mol/L M¥# . 0.05 mol/L pH 10. 2 Na,CO,-
NaHCO, Z ¥ (& 0.1 mmol/L EDTA) HAF;FLEL
REAT S 1 mmol /L EXFHRBERIL 2 : 1 RAMK
B RIE-RREZ A, W Em, m AP EA
10. 0 pL RIE)VR BE ROAE S CARE S B o B X BRD , 2R
JEHEA 6.25X107* mol/L 48 & =M 0. 05 mL, &5
B A B K E-BR PR EE B v 0. 94 mL J3 3 K& R (30
‘C),[EIFE 2 s iIBBURMRE, WE 300 s BB R
IR, AR R TR BE N R NP =By i B9 R OGME ..
SIWHEL 3 W, MR ERBOR AN RARE,
HEMH A, P Origin 7. 0 AL THEE , & HEER
i zts Fx.
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REVBLEREEREEE L RNBBE
R 22 s EARRKBIR KM, HEFREE
TR, 7E 300s RS EMEFHESE. 0. 8~500
pg/mL AREABEETEERETFHEREMALE
AT RAAR A E R ARG Rl 2% {1,
MATEREL, BENBE-RMELR 20, ARAE
HEHERERFNBEFE T EARAEAM
0.8 pg/mL FFF3) 4 ug/mL Bt , #8002 fr 380 10 s 5
G, U FREE KT 4 pg/mL B, MBI RET R
R AR, HREAEEREREN 500 pg/mL
B, 30 8 3R 3% 90. 3% , BL X 48 A B B T Ho 4 460 4E R
9 ICsofH 4 40. 1 pg/mL; 2 B BAEH B R X
SR A R IR U B A S (R R A ),
HR BRI R 100 pg/mL B, M H MR 3% 97. 8%,
ERELTEN ICofiN 6.1 pg/mL, ENFHR
B A ICfH.
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A-chemiluminescence curve B-dose-effect relationship
1 ARAEANSE=R-MEELFERGER
FEBEAEFRIRRER
Fig.1 Scavenging effect of ginkgo albumin on super-
oxide anion induced by chemiluminescence

of Pyrogallol-Luminol system

2.2 HRAZAMEEBEGERER"
2.2.1 CuSO,-Phen-Ve-H,0, fb3¥ kY& & : B 50
L B TR i CLURE 5 R A X RO o, 20 31
A 1.0 mmol/L CuSO, % ¥ 50 pL,1 mmol/L 4§3E
B B Y5 W 50 pL 1 0. 05 mol/L BHEPIE WK 700 pL
(pH 9. 0), BRI AREFEMA 100 pL 1 mmol/L
IR M BRIV A 50 pL 0.15% H,O, I (RJEA 0
SEAK), LEVE S RE R G, FRE 3 s icH, i
F 400 s WALEREEI AR IE . KBWEER 3 K,
ih R AR R A ROEIREE, B M &, L
Origin 7. 0 BAGEIHEE, SHBEM vL£s Tx.

FEAREZD,C H Ve BFER Cu™,Cu™ §
H,0, 7£ Fenton & i /=4 » OH, « OH # 4k Phen

{8 Phen ¥k ,Phen BB R = AL R IRBEER
(E )%KW, R3S MR 40 s A REE I
BRKEABRE RARRAETHBEEEBH TR, 2
300 s EARERAEMETFHESR. WET 4~500
pg/mL AREEEBXNREHENERIER. BER
REBEOREREMNEM, MEBAENFRER
WR; 7 20~500 pg/mL HRBEH KM H EN
17. 90 % mB 74. 5% . BHEEK L F+. EBEREF
FERGHORAFRAUBIBENIHZERER
R EEFERBKE N 100 pg/mL B, 1§l F ik
88.43% , EFFAEFTEMARBEBDN IC 254
20. 32 pg/mL 1 115. 11 pg/mL,
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‘ A-chemiluminescence curve B-dose-effect relationship
2 AR HAEAR CuSO,-Phen-Ve-H,0, 1L ¥ & Ktk
RFEFEEHBENRRER
Fig.2 Scavenging effect of ginkgo albumin on hy-

droxide free radical induced by CuSO,-Phen-
Vc-H,0,; chemiluminescence system

2.2.2 FeSO,~-Luminol-H,0, k¥ X XK R . R
S H R YR m A 0. 4 mmol /L FeSO, 50 pL,1.5%
H,O, 50. 0 puL,50.0 pL FERSRESE I G ERD,
BJE A pH 7. 4 0. 05 mol /L BREREh 2% wh ¥l B 1l AR
7 0.1 mmol/L &K&W 0.6 mL, - B)IES, W E
RAIRE . KM 30 C,ERE1s it ME 60s
BB R OGB4 58 B, A IR RO 5R BE R B H.O, B
MARGENGE RARHER 3 K, IRERRIER
FEXF RO BE , 78 M H &, LA Origin 7. 0 ST
B, R ABBEA 25 TR

AR R Ky AU Fenton RN AR H %, B
AHEERREKRE, BREHBMRASEEIRES
R RG. BRRERBIALKRERE S A
ROt ERE BB B KM RE R, 30 s WE
AMREETHREREKF. 2HRETEHRAE
B/ MEEBSFEFRETEXNAERIEHE
wER., XhgRoZaf/hFnEER (BRS
H) 4 BIIA KRG » &t ih 2% W45 3% hn » i 2% 1 AR
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WA, BWHEARERENE R L, RAL
“lREALERFE 0~0.16 pg/mL B, “fREAL"1E
BN, 0-16 pg/mL #MP) 8 pg/mL RERF K
REREN REMEARE . ERFELEFTRELKE
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Fig. 3 Seavenging effect of ginkgo albumin on hy-
droxide free radical induced by FeSO,-
Luminel-H,0, chemiluminescence system

2.2.3 FeSO,-Luminol L KR B 50 pL &
A (LA i 8 W R g X D T RE A, 43 B0 WA 750
#L pH 7.4 10 mmol/L BB EZE W (& F 150
mmol/L NaCD)#1 100 pL 2.5 mmol/L & XiEERK ,
B J5 A 100 pL 400 nmol/L FeSO4 B (& A
0.9% NaCDJE BRI B RIER LG, RMEE 37 C,
[EIRE 2 s HHEGMISE 60 s MIFL2E RS 124k
LBHWEL 3K, HRERRLSRAHEN ZOLBE,
- EAMHIZE, U Origin 7. 0 BAGHH B, B4R
A zEs FRo

ZARREL RN AR A REIGEEKRIER
BRI N E T WM, Hi-V 83 950,
HR I3 S1¥ MR FeSO,-Luminol-H,0, K. &
REVAROBEOELRRRREEE N BRER

MR R O, I R R A R R E A

T3 K, 3 ICsfH K 0. 21 mg/mL, Bk 3 K T H A
¥R ER. /M MEEQEERREERE
THREEHEMFHZEROREERAH)  ERE
VBN 6. 25 mg/mL B HAMHIR N 18. 22% . EFF
FBHFENERABE(ERAL), H IC HEHKE
0.26 pg/mL. R ILE 4. )

2.3 BHRBEEXNNEKWBEREM: RA HO,-
Luminol {b2 & %A RUT, BRANEESSL 50 uL F

O

5 b A % B
% 641 #® i
mgl %60
o B
K31 2
KI5 30
0 5 10 15 20- 25 0 1 2 3 4 5 6

ts o/(pg.nl?)

0-0 mg/mL  1-0.01 mg/mL  2-0.05 mg/mL
3-0.25 mg/mL  4-1. 25 mg/mL  5-6. 25 mg/mL
A-fLFREME B-RBBBXR

A-chemiluminescence curve B-dose-effect relationship
4 BAREZEAX FeSO,-Luminol k&= 4%
EEaENNKER
Fig.4 Scavenging effect of ginkgo albumin on hydro-
xide free radical induced by FeSO,-Luminol

chemiluminescence system

B MR, IMA 50 gL 0. 15 mol/L H,0, 1 900 pL
0.1 mmol/L & 33-pH 9.4 0. 05 mol/L R LLE

HBRAVEBREN 1 1D, REEEBN 1.0

mL, BEENRLE, MG 2 s o, igR 180 s WK
KB . ARAMNEK, AR ER 3 K, HREH
Mo RAMM RIERE, T B M H K, P Origin 7.0
REFIBE, FABERAH o+s BR.

FRFES HO, BT EMMERGT AL
FFEREEEERE. RBREREZAZEKRE
6 s RABERDBK BEEFHREBTRE, B
180 s EE THRBIB/ME., EXEERTFUETHRE
EA/MOEEAMERRET R LERIERE
MR, ERLE 5, YERMAQROESMNE
mEESERKE G, 0.16~500 pg/mL (20~
500 pg/mL i LR YE K44 ) BT, B BB
BN, BEH&EE MRS, BE BRI
SRR EMER . MEFRET RS LR EWK
BE B3 i (B R 28 ) » X DU K B 40 o SR 886 i,
ICsofE 4 1. 55 pg/mL,

2.4 BARAZEAXN DNA RGWFEPER: XA
CuSO,-Phen-Vec-H,0,-DNA b2 & HiE R0, 45
BB FKESH 0.1 mol/L B MR-BE M 128 K,
4.2X 1072 mol/L VeC, 3% H,0, F DNA-Cu®*-
Phen A R (FIZ th ¥ W %], DNA JRERE N 3
pg/mL,CuSO, « 5H,O ¥ E X 7.5X107° mol/L,
Phen 5.25 X 107* mol/L); # & Y6 ¥ K W A
100 pLA% § %%, 800 uL DNA/Cu®* /Phen k&%
W,100 pLVe, BB BRGBHIE . ETRAEEE DT
FIERELE, LAIEA 200 pL WAEK, TZIE 3%
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Fig. 5 Scavenging effect of ginkgo albumin on H,0,
in H,0,-Luminel chemiluminescence system
KR, G 3 s IDREIE 1 K IER 540 s WEZHS
R, FRAMNEK . RBHEE 3 K, BILREH
R R A X RIGIERE, i E W H &, LI Origin
7.0 ROGGEH B, FABIRRA x5 R,

B R R R Ot3h 11 i B
iR Fenton R R4 H « OH B ifi Phen HBAY
R EHAR T B, FENE - OH 83 DNA
Bibami A — R RO, 5= AXRMLL,
£ 0. 4~500 pg/mL B, FEE QI ROBERBREH
B0, A2 R Rt Bh 7 4 i AR AT 0 (R R AR R
ST R, HF SR REME, ARBEZE B X DNA
BOMB R M, SR BEORERER
500 pg/mL B, &l & K 79.78%, H IC, H K
27.28 pg/mL, EFFEEHF KRB 0. 4~100ug/
mL B, EF SRR R MGIZ B b E 87 4 R
DNA 2845, EMEHBHAKES (BXRG
H); ZE R B E R 100 pg/mL B, 0 & R &
81.36%,H ICs N 7. 43 pg/mL, R LA 6,

3 it

AW E T EARER, BRI RYE 1L
B Ok SAEEEE . RS AR
FRMGBIEMHTERS, TFEREEE TR AR
ETH) T Z RN E &M EEE. BE A B
B F. R EmE R A B EMNEKE, &M
HEEHRUEN A ZHAE RO RREE, B4
REPEET LRI HBHLERLER,

WEBEHABEFERANLERAERESE=
B-Eokin REREAE-8REN _PETN-&
K 3Rk RUY. ARBRAT BE=ZB-BKE
FHREEER FREVBROBEAFERELHN
BTFRIBIRNAANEFRETR. WERA

RATRE X 10°
e

o
n

00 100 200 300 400 500

0 100 200 300 400 500
t/s p/(ug.nLt)

0-0 pg/mL  1-0.4 pg/mL  2-2 pg/mL  3-10 pg/mL
4-20 pg/mL  5-100 pg/mL  6-500 pug/mL
A-LERIME B-RIE-HMAKR

A-chemiluminescence curve B-dose-effect relationship
6 AR HAZEAX CuSO,-Phen-Ve-H,0,-DNA {3 &
Rk R DNA REGEWRPER
Fig. 6 Protective effect of ginkgo albumin on damaged
DNA in CuSO,-Phen-Vc-H,0,-DNA chemilumi-

nescence system

HERLERAR T EA RG-S (R
JE) -4 5 UL R X 47K A 8- X 4R 7K - 45 3 1B k- 3k
B £k 28 o WK . 0 TR 44 - 4 3F 1B oMK 1T 9 It AR WAL K
B BR T 48 K - XU K RO AR BR W 8- 98 K 3% 5 A
% RHERE 20, ARBEETE 3 MLELR
FER, BB THRE MR, AR AT AR/ IF
BHUAERMESE-8KE- WA KERFERY “
WEEEEENER, ARABEAERBFMEE
BRI SRR B, BRI
WL IR AR K R R B R . R KL
RHMERRETERWEK-BRIEERR, EREN
HRAZEMINENEEEHRAL BN RE
R TR R AR RN S RN EK, B
AV =g i N=F J=P: 4=Lob A PLE- . Sr oW
ELRERS, HRABAM/NE IEEEEE
CHEE-ES 2y S ¥ Lk 3 TR E
R M E A “RELERATEBRESL FAER
S F TR T B HO, EH43IBIMEX
R, BRI M — S RIS .

TRI K SR ¥E VE AR 2 % DNA 145 8912 97 4 F 1
FEELE SR, G0 R 3E R SIS B B 0 B O A R 0K
v AT KU 25/ 40 i DNA BOWTSY . SR AIfb 2 %ok ik
H 7 W 4 CuSO,-Phen-Vc-H,0,-DNA K & ; KR
FEALF X Z i E DNA HAGWEPE M. T
BRAMRARE MY, ARBLEREHAR
B R B B AR R AR SR 17 AR 3 DNA fi %
BB, HERABANEPIHBETMHE, T
EEREEROEPIENETRAE. TRZER
B PR B MR B A X DNA S5 HR R,

R EE SRS RN A A T AL
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#:(OBTHEBEARSHREN, MERHAER
fEF.ERS TRAAEREAHENTE, NS
RAFZESFEEE B BEFBORGEE W (2
BEHRNRENEEZ SHRERREUTEHEE
& £, TR & 5 (protector protein) B E¥EF
P, BEE R A KRR B B B MR E
A NMaBAMMAEA-BEERESY WHFRE
B FEA XM T AW T, TR R HO,
KAENEFELY" . ERABANEAERARS
WERAHEH 25N EGHERER BHAFER
ZHHENTRAHLBYU TR BT AL
#l. MERTRALUTFEAINEALBEENERT
#—HBEL .

Hik, A RARERBHMERCEEATHE
AR AEESHE R RER XX DNA Sif5
R ERHEBRF —ERERE.
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