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[ Abstract |

lase composite enzyme for extracting flavonoids from ginkgo biloba. Methods: The flavonoid yield was selected as the exami-

Objective: To screen the optimum process conditions of the cellulose enzyme/pectin enzyme/hemicellu-

ning index, the best exiraction process was determined through the single factor experiment and orthogonal
experiment. Results: The results showed that the temperature of enzymatic hydrolysis was 40 C, pH =5.5, consumption of
enzyme dosage was 0. 4% , the time of enzymatic hydrolysis was 120 min, ratio of cellulose enzyme/pectin enzyme/hemicellu-
lase was 2; 3. 1. On this condition, the extraction yield of flavonoids from G. biloba leaves was increased by 36. 6% compared

with the non-using cellulase-assistant technology. Conclusion: Compound enzymatic method can reduce the usage of enzyme,
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improve the flavonoids extraction yield with extraction of mild conditions.
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PUEE N IE AR A I Ginkgobiloba; 7 T X}l ity , 1y
H b E a2y ke B be, 2i8 0 99.99% 5 274k
REG. CPETHENE . CRIREE, WA e
AN HIREE . WAHEREN . S e, W,
WSR2k, W 8 VS B Ak Tt A PR
NI
L2 Y 5

T6 SEAMAT WA OB RETT, b3 Hrid A A
FRTTAEAF]; XS205 7Y | XS225A-SCS AIFE L F Wi
TRV, BT A R PARA W ; HHW-4 %05
TEIRKIE R, i RE S A A IR A H]
1.3 J5ik
L3 1 FEA AL B R4S AARA M 200 2k )e, il
ABERE, T 105 CR_RF 1S mim, J5F 70 CHFZIE
#, RIGIRA RPN 5 1 60 H i, RIfG
AT A
13,2 XpM il R PRIBO™ T X i 2. 46 mg,
HT S mL AR, MACREREAEM, €522
JE, BIASXS BRI TR
L33 FEAIETREIR 0SB FR 2 g YA IRy R
B THEIEM S, 85 A —E i BT 15 mL @
PR NPT IRZE v, AE— R il BE T B — E I
B 5, A 35 mL JG/K SEETF 70 CRBHEEECT h
J&, BHARBGREIE, JEWCE R T 50 mL AR, R
P b TR IR o
13,4 Gy & 5llE 20 5ks B 0. 2 mL A
A RFINE M E T S mL 25RO, 235 A0, 2 mL
5% NaNO, &, #&%5), i HE 6 min J5AIA 0.2 mL
10% AL(NO,) %k, #:5), #E 6 min J5, FAIA
2 mL 4% NaOH #F#k, #5), M4iKER, #E
15 min, PLSGADNZE H, T 504 nm AR E Ot

B, MEER R ()

PRPCR (% ) = PP P BB 1) % 5 (mg) /42
T FAR AT i # oR 19 B (mg) x 100% (1)
2 ZBR5HSW

2.1 il & s

SRS L B 0.04, 0.08, 0.12, 0.16, 0.2,
0.3, 0.5, 0.7 mL X FiIE W E T 5 mL &I,
3 0.2 mL 5% NaNO, %k, #£5), ##E 6 min
JEIA 0.2 mL 10% AlL(NO,), &K, #2, WE
6 min J5, FRAIA 2 mL 4% NaOH %, #:21, HH

FEESS, HE 15 min, DUSHINZE H, T 504 nm
KABMEWO G . DS T iy i A bR, WOBEE A
Aty , FETEIEST, BEIEIEFE: Y=0.0027 X -
0.020 8(r=0.999 4), FWIH TWESWCERA
RAFAHIEE
2.2 AR LIRSS

J T e HBAR E A (LR . FAT4ER T
TR M ECE, 2677 Ly (3*) IE3Ci 0. 40 HIKS
BR2 g AR AR O 1y, &R 1 43 A0 AKH L Y
F15 mL pH 2y 4.5 W85 R & — H-Fr 6 IR 2% v,
T 50 CoKHEgEE 1 h, RJ5+ 1.3.3 UK “fnA
35 mL JoK OB A TAE 45 o

SRR 1 PR, HAHXRE R A H KA H
SN ERAT I S TR ORI )T SRR > R
WG > P qE R, SR T2 A,BC,, B
ARG : RMHE: PR =2:3:1 M LA
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1 SABRLETRKBER

! A B c BB B MR

(F4exm)  CRIEE)  CRI4ERM) (%)

1 1(2 mg) 1(2 mg) 1(1 mg) 2.62

2 1 2(4 mg) 2(2 mg) 2.66

3 1 3(6 mg) 3(3 mg) 2.72

4 2(4 mg) I 2 2.82

5 2 2 3 2.94

6 2 3 1 2.93

7 3(6 mg) 1 3 2.70

8 3 2 1 2.64

9 3 3 2 2.97

K1 2. 667 2.713 2.73

K2 2.897 2.747 2.817

K3 2.77 2.873 2.787

2z 0.23 0.16 0. 087

FWF  A>B>C

AR Ay B3 Gy

TR A& ARSI, Hitit
FYUEscss:, R OR g i 2 E o . SRR A
TR B IR AT I S B AR R O 3. 12% , T s 3 % 1R
FEPCRN 2.62% . thtal WL, S5 HERENS A Al
e BRI S B R AR IR
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SRR A BB A R N R E R R A
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P BEfRETIE] . BEMARIRE . BRSO pH &,
HNTHEREEMBERTE, #T7UTHREHEER
2.3. 1 EAMMEHES mIE LA, 76 pH K 4.5,
TRIE 50 CRIEGE 2 h Z50F T, ARAY i B8 i 15 < b
EEAGMARNE Mg, Y2 AMHERT
0.5%Vijs, Wukee, 8 TRaE, WLE A
FHELLO. 5% Mo

3.60

3.40 /
3.20
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3.00 5 7

TR IR (%)

6 8 10 12 14
55 HE/mg

E A AEX BISERNRME

2.3.2 W IAIAORE B2 T, G A TG
S35 25 0 A 1D 99 390 T 0K, L 120 min AU

E1

MG, 40 CIRB| TS, K5 15 5 bl % 5 T = i
AR, X TR, AR TR R A Sy R
E R Bt 25 B SR 14 9 7o IR, IR B2 A 40 °C
HH o
3.50
3.25
3.00
=275
% 2.50
fél;\zzs 1 1 1 1 1

2.00 30 40 50 60 70

FgfAdE g/ C
E3 EBRERENDERESENZI

2.3.4 pH py2m il 4 A, pH AR AEXT BT
ARG LRI, pH (HAE4.0 ~5.5 ZJH], K3
M f3 ks pH B9 LI 4R R, (224 pH it 5.5 L
Ja, SBEERRRRITG MR, RIS pH 8 5.5,

R (%)

i

ST A e 2 PR A 2 330
ML R SE 4, BT R TR SRR I =i
BT AR . UL, FEAR L 120 min 4P Bl
2.3.3 WA M T 3 TR, WA R 1 TR
30 ~40 CHF, FRAT -G SR A il It B2 L T B4 pHMBEMESENIM
o 2.3.5 AWM T LML 76 Lk H R K
%mo.//;//x//k—_. Rt 1, WIR4 HIER 3K 19(3Y) Fsk i, xii
2275 A (0.3% . 0.4% . 0.5%) , B IRE (35,
=R 40, 45 °C) . WHEAFE (90, 120, 150 min) L J% pH
B — (5.0, 5.5, 6.0) PEAFIER S, LIRS H KA
B 1 T min LA PP ERA 2 SR SR A B, AT B 0 5
M2 RRNEN B RREENE BRI SRR, 2R 2 PR
*2 SAHBRINIZTESTIHRLER
S ACHEHH) B (R ) C (MR i) ) D(pH) BB ECR (% )
SCE 1 1(0.3%) 1(35 C) 1(90 min) 1(5.0) 3.152
SCE 2 1 2(40 C) 2(120 min) 2(5.5) 3.423
SCEY 3 1 3(45 C) 3(150 min) 3(6.0) 3.223
S 4 2(0.4% ) 1 2 3 3.258
S 5 2 2 3 1 3.546
S 6 2 3 1 2 3.127
ST 3(0.5% ) 1 3 2 3.337
S 8 3 2 1 3 3.235
255 9 3 3 2 1 3.163
HH 1 3.266 3.249 3.171 3.287
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gk2
RS A ) B ( BRI ) C (B4R i) D(pH) B R 0% (% )
M 2 3.310 3.401 3.281 3.296
M 3 3.245 3.171 3.369 3.239
W2 0. 065 0. 230 0. 198 0. 057
F I B>C>A>D
K- A2B2C3D2

HIAHOC 28 R ME AN AT AT, ol v 42 IR AY
MR R IR L2 IR 0. 4% , BRI
B 40 °C, F§F[E] 120 min, pH 5.5, {HIiZ &M FA
TESCE A L, Hit, AT RUESEE, 45 R A S
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T2 ReW W3 8w 1 A A i S v R Y g R
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3 itig

e FRR LR W S AE b, 254 IE SR
OIAT, WIS G B A IR B i O A AP

%%?%ﬁ%ﬁ@*%%%%m%%Zﬂlﬁﬁ
BRA A AN A 21 5 B B BERE T o 9t — 2B
%ﬁ%%%,mwﬁmhmiﬁ%%ﬁ%?ﬁﬁ*
MRS R SRR, SN L, S S ER R BOR
feim 1 36.6% , T HNHE S L, AT ARERE Y
MR, SRR PR A

«"/‘E%S‘ka

(1] MEF, BB, TRA,F K5 TRRBOGTFRT LR
%

[3] ARdEds. v i oy d sk AR AL B R 3R BUR vt Bk BA[ T]. F
B LA 25 ,2016,18(3) :396-400.

[4] 48,84, B RE, 5. h 2w & ok 40 10 B ok 4% 4R
HrtBEmT]. A4t 4,2007,28(3) :117-121.

[5] E& AT RIS Bk A5 AR RBUR A H IR T
LAFR[)]. T P E 2K 4R ,2009,11(2) :146-148.

[6] R—z F=4, AEF, 5 AEFTERH L L LIAR
HEEWRRREGEAALI]. FRERFANELE,
2010,16(16) ;13-17.

(7] &8 4pZBITRSTETRG TLRA[T]. R
LA ,2013(9) :94-97.

(8] B4%E,ZXF RAF Ao AW ERRIZGRK
1], A A3 ,2014,39(10) :208-211.

(9] Z®E,GARE, 8,5 8708 RIES
vté%:ﬁﬁl&éfi;ummbﬁm[J]. A A T, 2016, 36
(3) :67-70.

[10] Fra, 24,848 F, 5. 4% %8 Uncel9y-1 457
BRI T AR []]. S8R LR FFIR,
2017,44(1) :22-26.

[11] fReedd, R EH, KRE, F. L8R & TR 5 vt
YhEAf B ABRRENHA[]]. FREH,2018,40
(8):1848-1851.

[12] BEEM, Kib. bt BRI T LR T]. ZHE

LAl #’Eﬁm,2014,33(12) .721-723. A2 2011,39(10) :5751-5754.

[2] ARG, XN EFA, R F, F. 05T B H IR B [13] Z4RF,RAKE, 548, 5. H % H8 - BOLH 813 BUR
Ry st &[] Y‘IEI*% 2015,26 (9): Fet BE AR AACR RS R[], IR T,2016,36
2225-2227. (3) :67-70.

(A5 B 2018-03-09)

(L% 1141 W)

[15] R AZIGK, X&) %, R B H 7 k5t -1 8 sk Eoaide [19] 4Fwe ik, RAFS AR KGR, 5. BA M) 5 & 2 T oe

SES L A A AE e R 1], P 2h 41,2011 ,34(1) :39-41.
[16] Wl HH A B[ M]. KB 30 5 (1941 %), 5 ¥
A :40.

[17] FEESFHFRE & ELRAH D oI X AR %
R A RAER )], ZAB R ,1973(4) :77-89.
(18] AM,FR,EE2%, 5. WT Flee & FrZ e H e
TAeBHRLT]. Faed B %A ,2013,31(13):

4245.

8% [ 1], #d R A5 2009,48(3) :705-706.
[20] 4Pweik, RAI E XK, F. WFREERAEH THX
o e BT[], ¥ 25 44,2009,32(1) :29-31.
[21] B74 REW AT T ELAL R EHEHMMA[D]. &
Fe R AR E 25 K5 ,2012.
[22] TRF, KU, AT R F M H F k3T W 25 2 AE R A&
FW e Boa[ )], k22 2008,20(10) :89-90.
(MA5 B4 2017-12-20)
- 1145 -





