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Study on synthesis of capsaicin molecularly imprinted polymers

YU Yuanzhi, LIU Heyang
(School of Biological and Chemical Engineering, Zhejiang University of Science and Technology,
Hangzhou 310023, China)

Abstract: To obtain capsaicin molecularly imprinted polymer with excellent adsorption which
can be widely used, the reaction conditions such as polymerization systems and the molar ration
of function monomer to cross-linker have been optimized. By comparing the morphologies and
adsorption capabilities for capsaicin, a new method using MAA as functional monomer and
EDMA as cross-linker (molar ratio of MAA to EDMA is 1 ¢ 4) and AIBN as initiator by
precipitation polymerization have been established. Scanning electron microscopy ( SEM)
showed that the molecularly imprinted polymer microspheres(MIP1) synthesized were uniformly

globular and the particle size was in the range of 500 nm to 1 000 nm. The equilibrium adsorption
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experiments showed that the adsorption efficiency of MIP1 had favorable higher binding ability
for capsaicin compared with NIP1 in the capsaicin initial concentration range of 0. 03 to
0.8 mg/ml.. The results showed that MIP1 possesses the specific adsorptivity toward the template
molecule, which can be further used in the solid phase extraction for separation and enrichment.

Key words: capsaicin; molecularly imprinted polymer; synthesis

AR Ccapsaicin) & B 9 32 B HOR B0 o i — Bl & & RETE NG 10 A= Wik, Z5 M DL AT 1, B HA
T PUR HUEAL RO WUR IR Y M S5 AR T A B BT AR R S S R AR Bz . H
T« A7 22 i 1 BR80T 10 A A 0 Pl o B 09— T A SR T G R AR T A g DA g A o
T 1 4t e A U AR B 12 e A ) SR S AV P B T PR 2 — . I B AR — b T B A Al
5 [ A 2 HCAE AR TR P AR i TUAR BT BB Sl e SRR 43 T 2 IR ) T2 2R e i A A A
Xt B AR B AT R S A B T A R S 2 R P B ) BT R DR A TR, 0 B A R i
it 7 SR Ao AR SR A T A BN [RRL AR Y B BB (TR A

A5 LA g AR 43 5+ LA 2% B8 F AR A€ U Aok GHNHCO(CH,) CH=CH—CH(CIL),
o B H bR AR BB A> 450 A ©A I g Al 1,
AE 55 T e e 141 5 A SRR Y o PG PR TR (MLAAD Sl T B B4

OCH,
55N B e CAVD S Ty B8 SRR (8 5 U R AT 0T HE SR T At 12 45 ) OH
B3 B A RN T RN SR A I X T A s B R A Rk 1) I A B 1 BB 4> T 45 H
17 THIH BT . Fig. 1 Molecular structure of capsaicin
1 SEIERSY

L1 U8R H 5K

S-4700 AU H B T A0 CH A B S22 DD - F-4500 28964396 Y63 (H A& B a2 ®)) . THZ-C-1 &%
AR IR IR g8 CRA T SE 804 T ), TG16-WS A 2t 25 3 3.0 WL G R WAL EE D

SHCPUBRRT o 5 T BT T A LA 9500, 2 TR T RN AR R IR (EDMAD g B i SR B Sl AT
BN E] s MAA, 4008 =99 0 o 4 FH A Bk B 2R 500 s AMCor B 400D 0 BTRL T 23 & 5 8 &0 — 5% T 85 CAIBN, 23 By
2Dy o fifi FH AT JGK CmEdE AT B4k . HAb i 38 R A b Al
1.2 BREE S FEN T 3R & 9 B %

AR B — 2 1) R, T B0 RS0 R e o A — S A R A SRS A — E B R MAA 5 AM FISE
7 EDMA K — 7 i 51 & 5 AIBN ., 38503 ff I 10 1R 4 00Tl &< 10 min, B3 E & F 60 CHER Mz
LSRRG T RE N B R B A 16 h,

TF SN 285 SIS B BRAS 7 0 I ¥ ) 2 3 L A 7 R IR R D) 43 B8 S DA B B L 7 7 4 2 sk
KA E B DR R P B2 CARBUEL 9 ¢ 1) ¥ 9 U8 25 BRI 23 1 A1 oK 58 4 114 T fi o A A A2 Bk
R EE 3 U HE U R DU S B BRI A3, AR S N IR R B S T 35 CELA T TR A B
fE 5T 145 B 2R G 4 (MIP) 35 38 . 4 [ B O ik AN I iRl 1 159 25 11 R & 9 (NTP)

i — B3 3R 5 W) oA
Ty HE AR S HR TR B 5

= X 100%
H

1.3 HMBHEE SN

SRRSO G I 719 52 Y6 45 1 - 3 R K Al 2820 nm, B GF UK A 313. 0 nm; 4 % Bk 4% 1K 51k
Yy 5.0 nm; oG HL A R R 400 Vi R bR AE il 2R vk E dE . E A T ) BB AR bR UE R K A TR
1.0 mg/mL, Z WG VEE 7 s 56 Bt 25 WOF 43 5 e i B 2. 0.4, 0.6.0.8.0,10. 0,12. 0 pg/mL B bx i T AE



5 6 ] AT 5 BRI 731 D 38 2R A 0 19 A LI 523

T80 0T BROBUTR 5 5k % JEE -0 Ol 56 J88 A7 24 e 1] 01 45 80 e o ot 5 7
1.4 BN RS ER 5 F B9 F 8 R B SR38

PRIC— 4 35 9 MIP #l NIP 45 20. 0 mg, 7350 & T 8048 b, & 00 A BC i 4 640 90 4 B & ik 2 Co o3
AR — 7 V0 B PN % BRI BR VA R 2 mL L B TR IR 5 A% P A 30 "CHRY 24 b B0 TORE L T
SE T TR BRI 1 A oA R C LS AT I RE — U S5 A TR R A R AL TS R R R
BRI 3 1 B 25 5 B Q(mg/ @) » A5 2 BT 2R 45 W 0 BHOBUR 114 I B 25l 2%

2 #FRE5iTiR

2.1 ENEBREVHEERIN

R 1 REFKMHLL MAA Il AM B BURIEAT T 6 ALENIE R A il £ 5056 S5 R € 2 P,
MIP4 Je MIPS J2& 4% G5 () AR R 55 1% o RIVERL AR SS 6 70) o5 s LR B 5 06 il 4 45 31 1 R A4 Sy Btk [
. T AR B0 AT AR A B ek, el R DT VR AT IR A 380 R YR e R B BAL R B AR I 2
S AR 2 PR A B R FR A RO 22 Y0 ~2. 5 Yot AM-EDMA K 2 2 b 45 o5 G 18] 14 0k
Brih (MIP6) , i MAA-EDMA & & W 15 2] 7B &3 — 19 R & 9 ek (MIP1 F1 MIP2) , K042 Ry 500 ~
1 000 nm, WLE 2,

1 ORLKM

Table 1 Preparation of molecularly imprinted microspheres

REW T ML 43 F / mmol MAA/mmol AM/mmol EDMA /mmol ] /mL
MIP1 0.1 0. 35 1.4 15(CH;CN)
NIP1 0. 35 1.4 15(CH;CN)
MIP2 0.1 0.1 0.5 5(CH;CN)
NIP2 0.1 0.5 5(CH;CN)
MIP3 0.1 1.1 1.1 16 (CH;CN)
MIP4 0.1 0.4 2.0 7(CH;CN)
MIP5 0.1 0.4 2.0 8(CCL;)
NIP5 0.4 2.0 8(CCL;)
MIP6 0.1 0.4 2.0 16 (CCL;)
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Table 2 Results of synthetic experiments
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. . Fig.2 SEM photograph of MIP1 of capsaicin
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Table 3 Comparison of adsorption capabilities of different molecularly imprinted polymers for capsaicin

BB A 6 S e B/ Flrsiaht Q/(mgeg )
(mg+mL ") MIP1 NIP1 MIP2 NIP2 MIP4 MIP5 NIP5
0.06 2.15 0.62 — 1.26 1.22
0.10 2.76 1.16 — 1.35 1.03
0.40 11.2 1.70 3.25 1.60 — — —
0. 60 13.0 2.31 6.78 1. 34 — — —
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