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L2.2 BARWEEKMEE DFRRESE 10%0
¥, YL NaNO, . AL(NO, ), \NaOH & 5 , 43 H/E
P T RR o S AR A I B I B OB A W il 2R . AR AT T
HHR R BURTE B K 510 nm JH T A BRI, 7 T AR
VA U P B R W e e 4 S 510 nm BFIE, B TR T ARE RS
TSR - BV =2 8] Y I ' B A 25K K, R L 4k
T v 0T 28 P o] 4 B AR A P B BBV T ) T S 3
PE#E 510 nm A E WK .

1.2.3 FrUEfiZRpyE S, BCE 0. 2054 mg/mL % T #x
TV, HERR R B T AR VEVE K 0. 0.1.0.2.0,3. 0,4. 0,
5.0.6.0 mL, & F 25 mL F&MH, N 30% B4 2 &
12.5 mL, Jin 5% WASERGMIS YK 0. 7 mL $£5], & 5 min
Ja AEHIMA 10 % iMBRFB SR 0. 7 mL $£4], i B 5 min,
FEHIMA 1. 0 mol/L EELPVEW 5 mL, FH 30 %0 2. BEHs
B2ZE, L% 1 AEHANZEH,F 510 nm K TlE
W SERE , LA SEEE () AL bR, 725 T SEBRvR B (O o
AR 2 AR IR , BT mE AR

L2.4 HRERESENE BURAHEBOE 5 mL, [
1. 2. 3 TR 73, MR 510 nm K IR (A LA
B il e P SR AR BT R B , 460 B R B T T R S AR A i
R b, BP R B T A SR R . B R BOR = (R ik
JE X AR X TR E0 / kL & X 100 %,

1.2.5 HERYBEMEMRE bR . B E R
YW R A 1% = S A48 v W, AR 1 (0 &S 1k, 7
300~800 nm 4 3 il I 2 68 RIS WA = @Ak
R OB,

L2.6 BHEKRRE BFRERO 20,1 30,1 ¢ 40,
1:50.1: 60) FREEUK pH(5.7.9.11.13) HRHATE] (1.2,
3.4.5 h) R EUE B (60,70,80.,90,100°C) X 4R A5 i v 3%
T $ BRI 5

1L.2.7 ARAMHEMRBER T ZSH L ERRER
Wi FERG 2 BIAR ST RHR EE (1 ¢ 30,1 = 40,1 ¢ 50) ., #&
B pH(7.8.9) B R] (2,3.4 h) (3R BUE FE (70,80,
90°CH X4 A - Hh B i 48 BUAY 5 L 4B 4 IR 3 KR
L, 3)IEARSLL, AL R At B R IR T 2. &R

KERZE 1,
*x1 EXLWEERKTE
HE
7K A B C D
RO BRI pH RBUREE/C BT /h
1 1:30 7 70 2
2 1:40 8 80 3
3 1:50 9 90 4

L3 THEMNE
GRAY IR 3 A AL (B (POV) 3 %8 3R Al Schaal A
REEHEAT o T8 B A h DD S/ B Y8 3k B0, SUZ 20 A

T UERRRIRE R FEH G AR &M . Sy >
B IR £ N 50 mL 7 & 5% i H, 50°C KB R 18
InPhgh Al R , I 7E FHIR A R PO BB R A A O
B—MnFERE R R 2s 1. 70°CIERAE PIRILIE AR, 8
% 12 h #ii$E 1K, 24 h EBHE POV {H, BXEHE
JE TR, IR A B2 R, & GB 5538-1995 ] &
POV {&, # 1 kb 38 A [ ¥k BE . K [A] it 4804k 7] 1 Bt 46
,f)t,l.%[ll—lzj .

Fedh POV=(V,—V,) X CX1 000/V,25 1 POV=
(Vo — V) X C X1 000/V, & #,POV. i & 1k 18,
meq/L; Vo : X FRFEFACHR R BA IR FR , mL; V, - FE S FERR
BRI MR TR, mL; V, . 25 1 FE B A B R 8 1 1R FR,
mL; C. HRACHRRR A MR B, mol/L; V. 4 5 KRR, L,
2 HRESW
2.1 trdERhZei2

PL7 T (0. 2054 mg/mL) AR HERS W, T 510 nm
KT EWICRE , LIRERE (V) AR, 25 T SEBRuk
OFkELtr, 2HinEMEK, ZyHEFEN Y=
15. 821C+0. 0038, R* =0. 9991, Z5R LA 1,

WOBEE(Y)
f=]

0.0164 0.0246 0.0328 0.0410
P HEE(C)/mg mL!

0 0.0082
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2.2 EERAYEE A e R

MR A IR BOR A 1% =& LREw. A
— Tl B €5 T I A S A G, TS A R Y B R 1B
A EIRY R FEAE
2.3 BHFRRLKWER
2.3.1 BRI LLXTERA h IR B A HERR AR
5 g TIHRBA AR, 5547 A pH 9 HEAFBHE R
100.150.200.,250.300 mL, FI#F1E &40 45 v e i ab
VORI pH, i 2 4ER7E pH 9 7E 80°C T HRHR 2 h,
FH 2 AT R b /N R R B R IR, 48 S e
Y7 >R PRI ME , HL3R O (5 A8 2 K5 BB RH LE B4,
PEBCRALREE K, H Y E W A 21 ¢ 40/5 R Ayt
B AR BOR I IR B, B LA ¢ 408 E .
2.3.2 R pH XA P EERBCENEZm  F
FFREL 5 g THRERAT M, iInA 100 mL pH 4514 5.7.9.
11,13 FHAIAD S VBRI Hh P S A 5 Y VRT3 1) LA S
W, 7E SOCTF#EE 2 h, HE 3 41, pH 9 B4R A
HRE IR R R R, Y pH AR T 9 B, BEE pH B3N,
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Yot & RORRAE RS A AR, ZEAS [R] pH 51 H A 35 A
BEWAT IR A R R pH O 7~9 K R AEE 47
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2.3.3  RBURBEXTRA IR BRI
FRE 5 g THRARAT A, iInA 100 mL pH 9 S A LSBT
W AN S E AL ES TS R I AD YA WO S pHL, {1 2 4k +F
7£ pH 9,4 BI7E 60.70.80.90.100°C F#2H 2 h, E 4 %
B, Bl PRI BE A R BT SR BBCR 1 fin, #E 70~80°C
Z ], M hnds w2 s MR B AT 80°C 5 R BCRIE IS g
LA IR KR ] BB M B R A A Ak, HARE
B, NFITFEE ) Ak , D R BUE B 2 80°C .,

60 70 80 90 100
JRBU /T

B4 REUREXRAT M A R ER I E A R
2.3.4  FRUNHEIXPER AT I A B R BOR AR HER
FREL 5 g THR4RATH, A 100 mL pH 9 MR B LG %
B PPV A A5 A VR AN B R P R T I W pHL i 2
YEFEAE pH 9,78 80°CHIZRMF T 23 HIHREL 1.2.3.4.5 h,
MIE S BT, SRHUR EI7E 3 h 22 i B A 8 I I (] S

158

T3 0 » 22 i i e [) 32 52 T AR W7 BB oh T e YL BEE
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30 7
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B 5 =B EXSSRAT A R R IR R AR

2.4 RAM R EERR T 22500 IEAS LR

PUBR& (1 ¢ 30,1 ¢ 40,1 ¢ 50) H2 B pH(7.8.
9) HRBUE B (70,8090 C)FIFRERAF[E] (2.3.4 h)XF4R AT
R R R B S R AT IE AL 0, R 2 G5RWF
HH AR AT I r B R 4R B 5 e R 2 R Oy < R BURL B >
VOB > PR HR A ] = B4R W pH, IR T Z4H &0
ABCD; , BIRIEL R 1 ¢ 30,12 423K pH 2 8, $RBURE
1 80°C 4L ] 3 h, 7E ML T 24404 FART v Hh B I
HIRBCR N 2.67%.

*2 EXEIER
A B C D WS
L TBOREEE BiW pH  REBURE/C  REATHE/h /%
1 1 1 1 1 1.67
2 1 2 2 2 2.67
3 1 3 3 3 2.00
4 2 1 2 3 2.33
5 2 2 3 1 1.70
6 2 3 1 2 2.00
7 3 1 3 2 1.69
8 3 2 1 3 1.33
9 3 3 2 1 2.33
K1 6.34 5. 69 5. 00 5.70
K2 6.03 5.70 7.33 6.36
K3 5.35 5.00 5.39 5. 66
R 0. 99 0.70 2.33 0.70

2.5 EERNPTEAER SR

W B A I B RS S R R R Y 0. 0296.0.05%
0.20%.0.50%,1.00% 4+ F i A 8] 50 g B, 5
0. 05% 4k R C WPTEMRR AT . ik 3 ATH,
R It r Y TR T 5 9 A PR B B B A I AR .
Wit 2 HR E e B ) B A e 0 2 TRy 7 9 3
B s, ST N8 K 0. 20 %5 I 5 Bl B P A AL SR, B
PAEER BT EFI AR R C; SR B 7 N 2 4k 4E
WA, FLEARRUR A B TR
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® 3 FRBEMHEIFMFEH R AR

W52 RS 8]/ h
g LE:
0 24 48 72 96 120
ZEH 17962  3.1076  6.8043  15.7852  57.8362 162.4240

0.02%RHY  1.7962 2.8082 6. 5679 10.028  47.6590 125.5310

0.05%&HY  1.7962 2. 6880 5. 0066 9.9082  32.1402  82.1882
0. 20 % RHY  1.7962 2.1851 4.8726 7. 0681 8.0545  13.2359
0.50 %4 1.7962 4.1078 6.6658  8.3517  11.1580  16.2881

1.O0%$REY  1.7962 4. 8678 8.1912 10.7912  12.4354  23.09102

0.05%4kE=% C 17962 2.1849 3. 3461 4.7456 7.0621

3 #Hik

RIS T (0. 2054 mg/mL) HARMER K, T 510 nm J
KM EWIEEE , IR ERE (V) AR bR, 75 T SEPRk B
OR AR, R rEM L, &L mMBE TR Y=
15. 821C+-0. 0038, R* =0. 9991,

11. 4321

R HATEAAMERITTRMF AR C SR I &
gk R FLEALBCR A BT T R
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IER LI R R MR A i rp BRI R 2% [N
IR - BRI B> 0R} >3RI ] = 12423 pH.,
RERRTZAR T ABCD,, BIRR LA 1 ¢ 30,12
# pH v 8, 3RBUEE Jy 80°C , FRHUN (8] 3 h, e T Z
ST AT I R EER AR IR N 2. 67 0.

R 0 R X ) 4R fL B BB A
o BEE SRR BE H3 0 TR AAE R R B 0 %
HESR R B, S RN 0. 20%6 i ik B R AL A ALK

Study on Extraction of Flavonoids from Ginkgo biloba Leaves and
Antioxidant Action in vitro

LI Hong-jun
(Agricultural Technology Promotion Station of Kougian Town of Yongji County, Yongji,Jilin 132200)

Abstract; Taking the leaves of Ginkgo biloba as material, the single factor (solid-liquid ratio, extraction time, extraction
temperature,extraction pH) on extraction rate of flavonoids from Ginkgo biloba were studied, using borax- calcium
hydroxide water as solvent extraction,and the extraction methods were optimized by orthogonal test;the antioxidation
were studied by oil test. The results showed that the effect of flavone content from Ginkgo biloba leaves were in the
order: extraction temperature > ratio of liquor to material > extraction time = extraction pH, optimum extraction
technology for A; B, C, D, ,namely combination of liquid ratio was 1 ¢ 30,extraction pH 8,extraction temperature 80°C , the
extraction time was 3 h, under the conditions of flavone in Ginkgo biloba extraction rate was 2. 67%. Ginkgo biloba
flavonoid on lard oxidation had obvious inhibition effect. With the increasing concentrations of antioxidant properties of
extracts,the initial presentation of gradually increasing, when adding 0. 20% to achieve the best antioxidant effect, the
oxidation resistance of vitamin C as antioxidants; when the extract was added volume continued to increase, the
antioxidant effect declined.

Key words: Ginkgo biloba leaves;flavonoids;antioxidation;orthogonal test
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