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WG HEAT FAE 5 LUR W) 7 AL 15 bR , R FTT 50 TR 3R 10 5 8 M A 28 B RE A0 5l A Bk LY 00 B O LG S g 3 45 0 TG 1A
B FE R, 48 SR 2 o AL S M1 R 2 WA A AR BN 2 LB CL7 LA 3 & AR T MR RN, TS 7= 9 ol HBR =9 . A3 4 I
TS ZAF g S IV A DU 0 e e (THE) - — FURESIE AR (DMSO) (32 1), Novozym 435 [ 5 4L i [ i A 4 1 791 , B i A it 600 U-mlL ™",
FUHE-RE AR IR LR A BE R LE 104, T 55 C R 8 h, R FLAE I L A8 > 0% o Z5 18 - B AR 4 Ak i T 1 T ST 3 17 i i 4
[GRZNS

[R$EIR] MM, RMERREEAZEK,; Bk, LA
[FESEE] R283.6 [TEkkRiIRAD] A [XEHE]  1005-9903 (2013) 10-0021-04
[doi] 10.11653/syfj2013100021

Enzyme-catalyzed Synthesis of Galactose Ligands
Targeted Kupffer Cells

NIE Hua, CHENG Yi* , ZHENG Pin-jing, ZHAO Ju-xiang, WU Qiong
(School of Chinese Materia Medica, Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

[ Abstract | Objective: To synthesize galactose ligand in non-aqueous medium by enzyme-catalyzed
method. Method: Structure of the product was confirmed by IR, ESI-MS,'H-NMR and'C-NMR; With
conversion rate of substrate as index, effects of enzyme species, reaction medium, the amount of enzyme, molar
ratio of substrate, reaction temperature on ligand synthesis was investigated by single factor tests. Result;
Characterization by catalytic reaction, C1’ bit hydroxyl of galactose occurred esterification, the received products
was the target product. Optimized reaction conditions were as followings: tetrahydrofuran ( THF ) -dimethyl
sulfoxide (DMSO) 3:1 as reaction medium, Novozym 435 immobilized lipase as catalyst, the amount of enzyme
of 600 U - mL™", molar ratio of galactose to vinyl stearate at 1:4, and reacted at 55 C for 8 h, the conversion
rate of galactose reached more than 70% . Conclusion; Enzyme catalysis method could be used for synthesizing
ligand of liver targeted liposomes.

[ Key words | enzyme-catalysis; asialoglycoprotein receptor; ligand; galactose
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T T2 B A MR 45 R T Novozym435
P fEAL 5 I i R ~F FUME AR, #e AL R >70% , A5
5 B AE XS IR Ty vk AT i () N Gk B A R R
ST, O B i g B R R 5 2k FLRE 1Y 45 A
M VIR Novozymd3s L —fiEfb - FLHE C, 7 B ALY
BUH .
1

Thermo TSQ Quantum ACESS % = & U #% #T &
JEk A (R KRB R 7)) |, Bruker 400M
TR, 1 FE AR B A (T = A 8 52 2% 7] ), Nieolet SDX
A L AR i 2T AP 35 AL (32 [ Nieozet 24 ] ) , LC-
20A BYEAFEAL( H A 8 ) , SEDEXTS & ELSD £l
98 (1 [H ALFORTVILLE) , BS110s %I 1 43 #f K
(8 SartoriuS A 7)) , DKZ-1 By P i 2= VR Ik
A (B R LR a A RAA) .

D-2PZLBE (il ZEROR SR AT IR A A, 6 i
W2 £ M T ( Sigma-Aldrich 22 &) o #5415 [# 5E 1k I
J1/i it ( Novozym 435,14 U-mg~") , Lipozyme TLIM f§
Ji i (50 U-mg~") , Palatase 20000 L 15 fi% 75 44 Bg 15
fitf (25 U-mg™") B0l [ ¥ 48 45 A4 90 H R AT BR 2 )
Candida rugosa Lipase CRL (739 U-mg ™' SIGMA /A
7il) , Papain PS1 A JIE (1§ PS1 (8 U-mg™", " M
TP W) B B0 RS R ) |, Protamex &2 5 8 11 i
(18 U-mg™", ]~ M Tl K 0] X3z K gl ) ) , 4 1 0
4A BUCRHEET AR R AL 2R ) o W 83 4l
JK A K, HAB R 2 0k 0 A Al (B K AR B o
2 EEER
2.1 BEHEACINL 10 mL A7 28N, A SLBE
(0.04 mmol) 0.015 g I 5 2 £ 4 K& (0.16
mmol.)0. 32 &, FE A B i 7Kk DMSO + THF (1:3)2
mL,0. 1 g 48 0, 16 35 72 75 200 4E 30 min, i
600 U, 1§ S I 45 oI5, BB ER 73 10 (I, [l i %51, B
. SOy AL 1

Product

B 1 FIMEEREE MK
2.2 ypaifeab B AR @G EERE (100 ~200 ) %
B TEAL o A SN B0V O Tk BRI
U Be-F BB 2 (10 1,102, 10 4) P ML, okl 94k 2t 4
TLC 73 Hr W 4E & R Wit oy 45 1,15 W)
2.3 SRR
« 22 .

2.3.1 Z04M6iE B 2.2 WHF 4ifb e, #E4T IR
W7, 25 B R AE3 400 em ' A 4G Y SEIE & O-H 1)
i 45 95 2h W2 i 0%, 1 F 2 948 em ' 4k K-CH, ,2 836
em " 4bK-CH,-,1 711 em ™" 2 EEZ yC = 0 FE B4R
Ik, 150 WA TR A6 7™ 10 26 i o

2.3.2 Fuigksrdr BUiESECN ESTHE( + ), W%
MR 3 KV, B8 R E 350 °C, i 3h A Oy 1P - K
(90:10) , ¥ 200 pL-min ™', i E G 4F 24 5 pL & &
WH A 45 R0 WS> F B 1 % m/z 469. 3
(M + Na) , 2785 = Py AE X 53 it & 446, 5 #E D 53+
K CH, O, BREAHMTA .

2.3.3 'H-NMR 43#7 'H-NMR (400 MHz, DMSO-
d,)8:4.51 (1H,d,J =8.0 Hz,6 Wik A ) ,4.07
(1H,m,1’a-H) ,4.05 (1H,m,2’-H),3.99 (1H,q,
J=20.0,8 Hz,1’b-H),3.65 (1H,m,3’-H) ,3.54
(2H,m,4’-H,5’-H),3.32 (3H,s,3 x OH) ,2.26
(2H,1,2-H) ,1.50 (2H,m,3-H),1.23(1H,s,6" -
OH),1.23 (28H,14 xCH,),0.85 (3H,:,CH,), %%
A2 FLBE R B B B2 20 TR H-NMR B 23 L 7= 9
£ 5:0. 85 ~2.26 A 5 W IR R £ 4 g AHALL (¥ 0, 75 5
3.54 ~84. 51 A 52 ZUHEAH LA U

2.3.4 "C-NMR Z+#f "“C NMR (100MHz, DMSO-
dy)8:172.8 (C-1),92.6 (C-6"),69.2 (C=2"),
69.0 (C-3"),68.5 (C4"),67.6 (C-5"),64.0 (C-
17),33.4 (C-2),31.3 (C-16),29.0 (C-6 ~C-14) ,
28.9 (C-5),28.7 (C-15),28.4(C-4),24.4 (C-3),
22.1 (C-17),13.9 (C-18), W& 2,
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DL ESE R AT, YR G — Rk
AT AR B B B 592 R R B R Y B T BT R R
(M5 5 W Ak 24 00 % & AR S5 % 3l , T 5 2% ik IR T
AHER IR T AL A R W S s s s, B #
Bt 8.2 i A% B 2k FLBEY C-NMR %4 mT
HLC-1 ksl T 6:2(H 6:62.0 % 64.0) ,
C2’mmBsh 7 6:10.68(H 6:79.9 B & §:
69.2), /R C-1" KA T HgAb . il IR,
ESI-MS,"H-NMR,'C-NMR 4347, % B 28 3 i 41k 1k
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2.4.1 A3 AN, il UK 3 Bar, 54k
IEE 50 C L shAH S (A) -7K (B) 6 BE eI (0 ~ 4
min,15% A,4 ~ 18 min,90% A, 18 ~ 25 min, 15%
A)  HEREE 50 pL,#EE 35 °C L3 1.0 mL-min ',
2.4.2  XFREH W0 WA RS B PRECE FLRE 20
mg, BT 2 mL EffP, HKMEREZE, #5,%
0.45 pwm fALUEREE T, BPAS .

2.4.3 R WA A IR A A SN W
50 pL, H R RS S A%, B iR AX AR 5 5 min, B0
(10 000 remin ") 10 min, B I 35, BN45 .

2.4.4 RVPIEEE (V) ME ARSNGB B
B B[] PN DS 4 R /D ke T B W e RN
Vo=(Cy =C)/t, o Cy, C, 3 5 R i G 2
SFLBH Y BE SR MR B, ¢ by 21 B[] o

2.4.5 JRWIEALFE(C) A RE IR Y i b
5 RN Y & E R IT R R, €= (C, -
C;)/Cyx100% , Hrh C,, C, J3 50 3R 7 SO0 i 2F
FLWH I BE IRV JEE

2.5 il N A A%

2.5.1  JEFPE TR UG ARG AR D, B AR A S R ik
FEIBCE AN SE A o B WS N A A (B B
BRI o/B K R BELE R L A ST SR A 20 IS AR
SRy PR T R AR AR, L W 2 0 T T A Ak R S T Y
ST, A HE 5 M TR 2 R 1Y R o 22 2k Kk A2 Malillard
SR 1 Schiffs B , DT A B 25 3% o >4 Sy A4 &
A OEAFFERT A L (40 RCL fiff ) 2 i 28 3 5 1
4 Y g (U Novozym 435, RMTL 25 ) W H. A % i 4t
CFEME . 4% 2.1 T J7 36 IS [6) R 5 B9 7K i i
(Novozym435 , TLIM , B 25 = B 75 1% 75 A5 s 05 /g . K
JNEE FIRG AT CRL) #4538 £, )W 8 h 5375 v, 4R
WH14.8,6.8,4.2,5.3,5.1,0.8 mmoL-L"'-h~';C
Sk 76.4% ,58.5% ,12.4% ,51.7% , 13.9% ,
5.85% , SRR, TEEN Y RE ML FLME S
T i 2 <M Mg A TR Ak R, HL S 1 ) S B3 V) A 22
B, i A Novozym 435,

2.5.2 AT Watanabe & I A TE 50 A& %
FROIAGE 5 A 0 R AR T K, A BT Y
Tk, AT 5 26 A ST AR e e o % 2.1 TR 7
A 2 mL S [A] fi 7K 3 550 [ = LR ( DMSO)
PR L Al BE, DMSO + THF (1:3), & 5 iz — W fig
(DMF) , DUk i (THE ) ], 045 56 4 e Ak 232 43 01 o

42.1% ,69.5% , 65.3% ,73.1% , 50.2% , 64.8% .
Mg B DMSO + THF (1:3)
2.5.3 nEEE 2 2.1 IR 5 k4 Wlm A 200,
300,400,500,600,700 U fJ Novozym 435, ‘% T 25
S TE IR 4% N PR (55 °C,250 remin ') X
NE 8 b, A5 W) B AL R G Dy 34.8% ,36. 1%,
50.4% ,62.3% ,70. 1% ,71.5% ; & % B 300 U -
mL ™R
2.5.4 JRWERIL TEARKNAKR T AR IR £ M
e (14 5 itk 5 4, LB 5 Rl 2 1l v T W TR A, 2% B
S A RN TR DR T T IR R £ 0 TR O L A
Bl 4 o B B () Y B AR, e 2.1 T Jy ik 43 i)
AL ZLWE-RERE AR MR (1:1,1:2,1:3,1:4,1:5,
1:6) N 8 h, Mg iKW 4 fb % . S5 R R DT, 4R
Y EE IR LGN, B B ) P9 e Ak R I, Y i ) JEE O
Lok 1: 4T B A 2035 B
2.5.5 JMIRE 2.1 ROy, A RE TR
VA TE TR R % S AR % (35,40,45,50,55 °C,250 r-
min ") R 8 h, I AE S MR LR 45 IR L B Y
JE <45 Cif,8 h WHALRALZ) 15% , kB 55 CH
S EHFPIAIT YA
3 itig

AR S 55 DA VA AR KA A A A R A8 ) P A BT
PR R}, 38 2 52 55 45 Hh e AE SR 25 44 O L Novozym
435 VEREAL R, L FLE-ME R R O IR BRIEE /R L 124 )
N A% DMSO + THF (1:3) ,55 °C JZ )i 8 h, [isfb % >
0% o AR ZR A AE KA, B B 2% 1 LR, 7= ) B
— L TR, 45 J5 Sk gl Ak R A

B 1) A o A4 5 5 5 A BT AR L, 24 1 ) R T
=7/ o = A R I L N 3 R e B g [
-5 £ B -1 FKR ( Chol-PEG-GA ) LUE i fig i
& (CPGL) , ¥ 1R A% 2= 6 A6 DU H 85 YK 2 4% i B
A AE /N R P9 9 43 A, & 3055 A B8 1] B8 BT A4 AH L
CPGL £ 1A YA B S 114 4 A8 2 14 R JHF 408 1) 4 AR S
5B A 2 FLE TC R B ik TR BT AR R T, AT 42 = R
JOT A 245 ) TSR 1 e, A 8B o T 9 25 0 i R FE % T
B VR B9 25 W 1) 4 B R EIVE L Ol O R 2 B R
YRt 5%
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Optimization of Extraction Technology for Robinin from Flowers of

Robinia pseudoacacia by Response Surface Method

CHU Zheng-yun'"
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Dalian 116600, China)
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[ Abstract | Objective ;

ZHENG Yong-qin' ,

Method: According to the design principle of Box-Benhnken,

ratio,
meanwhile regression analysis of these experimental data was used by SAS 9.2 software.

extraction conditions were obtained as follows .

per

time. Under these conditions,
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extracted 2 times with 23 times the amount of 76% ethanol,

effects of ethanol volume fraction,

CHENG Jun®
Dalian 116600, China;

To optimize extraction technology of robinin from flowers of Robinia pseudoacacia.

liquid-material

extraction time and extraction times on extraction rate of robinin were studied by response surface method,

Result; Optimum

60 min

the average extraction rate of robinin could be up to 1. 834% with the transfer
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