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Preparation of Dummy Molecularly Imprinted Polymers for Numb-Taste Components of Zanthoxylum bungeanum
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Abstract: In this work, molecularly imprinted polymers (MIPs) with specific binding affinity for the numb-taste compounds
of Zanthoxylum bungeanum were prepared by using structural analogs of alkyl amides (LM) as dummy template molecule.
In order to optimize the preparation conditions, UV spectroscopy was applied to study the effect of intensity of interaction
and molar ratio between dummy template and functional monomers. With ethylene glycol dimethacrylate (EDMA) as
the cross-linker, acetonitrile as the pore-foaming agent, 2,2-azobisisobutyronitrile (AIBN) as the initiator, 16 MIPs were
prepared by bulk polymerization and the best MIP was selected and used to separate numb-taste compounds from the
extract of Z. bungeanum. The results showed that the selected MIP had specific recognition and selectivity for the numb-
taste components and exhibited an adsorption capacity of (14.64 + 0.80) mg/g as determined by high performance liquid
chromatography (HPLC). The peak area percentage of numb-taste component increased by approximately 21.95% after
adsorption by the MIP.
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Fig.1  Molecular structures of numb-taste components of

Z. bungeanum and structural analogs of alkyl amides
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BARAEY) (MFRFEL NI FlomLib@aEd, 2
EEs, MA10mingg, T4 CEOLEEI2h, LLOFEE
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SPRRIG, RGP E A R20 min, SR AN IR RIS TE
WL, FFERARY T HE DRSS 750 ClER
KIBBRN ARG R BG4 0G, FT60 CIEMR /KN #E|
REA20h, HAAGYOREESY), HREYV RS,
1200 HFRHERT S FHISEE 3 SRTRE3 Pk, #2s BEh
W, VABR L RAEWR I g/ K DT E S T
i, WHEE-Z8R (9:1, VIV) NVEBi AT R ICIREL,
B AR RIS AR LMo I, S S i
REVULERR O, AL IMIPs S T 52 T4
W, 40 CHEREMERE, frH. &% THI&ENTCZBH
MIPsit AMIPs I~MIPs 16 (1) o {ENMIHR, SEIGl
TEHHITESY) (non-imprinting polymers, NIPs) ,
Foth & 07 5MIPs P IRAR A, RO e SR AR A
ALM™, %6} iR i ANTPs 1~NIPs 16

®1 ROVNREFRE

Table1l Conditions for preparation of polymers
#h0F srrssoxmnmy D00 RERd
MIPs 1 MAA n (LM) in (MAA) :n (EDMA) =1:4:16 12 A
MIPs 2 AM n (LM) :n (AM) :n (EDMA) =1:4:16 12 A
MIPs 3 2-Vpy n (LM) :n (2-Vpy) :n (EDMA) =1:4:16 12 A
MPsd  2Vpy  n (LMD n (2-Vpy) tn (EDMA) =1:2:16 1 A
MIPsS  2Vpy  n (LM n (-Vpy) tn (EDMA) =I:3:16 12 A
MIPs 6 2-Vpy n (LM) :n (2-Vpy) :n (EDMA) =1:5:16 12 A
MIPs 7 2-Vpy n (LM) :n (2-Vpy) :n (EDMA) =1:6:16 12 A
MPs8  2Vpy  n (LMD n (2-Vpy) tn (EDMA) =l:4:12 1 A
MIPSO 2Vpy  n (LM tn (-Vpy) tn (EDMA) =1:4:20 1 A
MIPSI0  2Vpy  n (LM) i (2-Vpy) tn (EDMA) =I:4:24 ) A
MIPs 11 2-Vpy n (LM) :n (2-Vpy) n (EDMA) =1:4:28 12 A
MIPs 12 2-Vpy n (LM) :n (2-Vpy) :n (EDMA) =1:4:20 8 A
MPs13  2Vpy o (LM) in (2:Vpy) tn (EDMA) =1:4:20 16 A
MIPsI4  2Vpy  m (LMD tn (2-Vpy) tn (EDMA) =1:4:20 ) B
MIPs 15 2-Vpy n (LM) :n (2-Vpy) :n (EDMA) =1:4:20 12 C
MPs16  2Vpy  n (NTCZB) in (2Vpy) tn (EDMA) =1:4:20 12 A

e REWEARA. 50 CARIH N4 hfiF, 60 ‘C4kZ: %20 h; B. 55 C
KA R N24 b C. 60 CARIEH 24 he 51 RFIIAIBNII & N10 mg.
1.3.4  NTCZB & 2080H (i K I 4% 1F K b e oy £
23x 1l

e O A I 25 . il A - Agilent Eclipse
XDB-Cs (250 mmX4.6 mm, 5pm) , WaEIMH: HE-
K (60:40, VIV) , i1 mL/min, fR£¥HE15 min,
BEFEEE10 pL, FEiR40 C, KAMEMP 254 nm. FL i
0.01~0.4 mg/mLIINTCZBARAEE, i AU £ 1 Ao
LRGN, A3 OCkr il 4 S v BRI -1 25 g THT A
() PR (x) xflbrdEfh 2, NTCZBARE ih 4k
LR PERA T RE: =17 765x+ 125 (R’=0.999)
1.3.5  MIPs1) s W bt sE e

FRELS0 mg MIPs, B 120 mLEZEMEMS, A
8 mL ) — & i B E FINTCZB-A i i, TRz L

25°C. 150 /min¥%% 12 hji5, A 10 mLES. 16 000 r/min
205 min, BEUEE LR, WMALEELEE, &
BB R MINTCZBIR S, Z ik HZ R &Mt
NTCZBIW ", THE I (1D -

(C,—C,)) XV
o= 27 (1

A OAMIPSIW &/ (mg/g) 5 CONEIER
HINTCZBIJE A6 8k B/ (ug/mL) , CoNW ) B2
IEWTPNTCZB B/ (pg/mL) 5 VAP &5
WAF/mL: moENTE SRSV I & /g .

53 ¥ BRI 5T s AR S T a R BB RO .
FaE BRI T O (2) L (B) .

AQ = Ovips— Oups (2
o Owirps
“= Oips (3

A AQNFEREE A/ (mg/g) 5 Oup IMIPsH]
Wb/ (mg/g) 5 OwwINIPSII &/ (mg/g) 5 oA
R T
1.3.6  MIPsfILLAbRAE"

FREUMIPs FINIPs %10 mg, 1000 mg#Avsf, =7
SIEF100 CHEFEEFE, SRR G, AR TR
AMEREA FRHATIE (78 FE400~4 000 cm ™)
1.3.7  MIPsSHER-FNTCZB K431 BN 236 AIE 52 56

1.0 gt # )G Aok R E T75 mL&AiH, T
35 °C. 150 r/mindR¥GHEHN12 h, FEA HEER B0 W0R <
W, RIE2 min, FESER, BWESGEIGE, 5T
100 mLA &I F . FRE250 mg MIPs, & T-100 mLEL FE4f
JENA, MA30 mL FIRZERGE, THRGE 125 C.
150 t/mind&®3%5 h/g, ¥ A10 mLE 0 H16 000 r/min &S L
5min, WCERARTTEY), LLHEE 9B B [ 450 e 4
RIRHHE24 h, BV BBIKRAE £ 100 mL, & R0 (i
I e e B NTCZB (5 B
14 R

FR S EE3 R, HOrigin 8.0f1Excel 20034b3# 5
ISEIEIFER, SR x+sER.
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Fig.2  Ultraviolet absorption spectra of LM, functional monomer and

their mixture
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UV spectrum of preassembled system
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Fig. 4  Plots of A4/bj versus A4 at 206 nm
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22741, MIPs 1. MIPs 2. MIPs 3%NTCZB/F]W
PR AR K /N2 2 IMIPs 3>MIPs 2>MIPs 1, Hb5 ik
PR R, Bla,>a,>a,. BB LA2-Vpy AT RE
A, MIPs 34 NTCZB 1) EIZE RO e i, 1X 5T REH
PRFILM AR S8 BT 45 RV &

MIPs 3~MIPs 7XNTCZB 1] bt £ (1) K /N AMIPs 7>
MIPs 6>MIPs 3>MIPs 5>MIPs 4, 4RI RCR K
03> as>ag>0,> 0, UL BB S 2-Vpy W) i & A
124 MIPs IR LR R iR I, X 55465 2 St i LM
e AR AR S R .

MIPs 8~MIPs 11FIMIPs 3% NTCZB ¥ Bt & ) A/
5% 2 NMIPs 9>MIPs 3>MIPs 10>MIPs 11>MIPs 8, H:

R R AR N ay > a> o> a0 >ay,, BEE LB
GO, WP S B K S R, AR R R B — B
K, KRR NZEGFEERN, SEEAR, FMEES
VoA I ERR e VR R AL 3G 22, AT A R R S R
B PO, IR S 4 T i B AR A8 BRI 4 5 ) & L
N2-Vpy SEDMA 4:20.

MIPs 9. MIPs 12F1MIPs 135254645 H 7k, MIPs 9
XFNTCZB 170 P R 7 P I B 2 SR e e, IX A2 T
RN, WP S H A RERK, XA RS
RS AP 2 32 I RR FE I T 80%, BULAIARE R 4
BBV K FLEE s BRI RER K, &
BRI EBAR, HHELRRE RNEERE, EK
TRE RS Y, MIPs 9. MIPs 14HMIMIPs 1545
R, HABKAEAHFR, HEAZAE T 6% FIMIPs 9%f
NTCZB ¥ EZE 50 R e it o

MIPs 9. MIPs 16%INTCZB W B & 1K/ RN
MIPs 9>MIPs 16, HAfRHTath RULEH, BIMIPs 9
() BN 5 5 AR T-MIPs 16, 33X & RN 58 4 I 3 i) £ MIPs
M FEH, NTCZB b 1B SUR 75 5) 5 38 BRI R AR 3L
AL NI TR R 2> T 450, AENTCZBI% A # e i 78
4x, MNITTIE FNTCZB P 7 B B B3R AL PR ¥R 9 R sk
R A

Zx LATIR, MIPs OFE i BN iy, 72 Bk
SN X I 2 MIPs 933E 4T 21 Fh A RN B 44 BE S 3649F 7T

£2 TR & ZHBHMIPsH) S TEERR
Table2 Imprinting effect of MIPs prepared under different conditions

Ff it O/ (mglg)  Owp/ (mg/g)  AQ/ (mglg) a
MIPs1  7.3540.75" 4724031 2454+0.53"  1.50%0.10°
MIPs2  9.12+0.80"  5.644+0.50"  3.48+0.78"  1.62+0.16°
MIPs3  12.60+0.97°  591+0.51° 6.69+0.71°  2.13+0.14°
MIPs4  5.7640.48" 3.84+0.74" 1.92+0.67°  1.534+0.23"
MIPs5  8.47+0.99° 4.95+0.50° 3.52+0.52° 1.714+0.05"
MIPs 6 14.05+0.80°  8.39+0.36° 5.661+043°  1.67%0.03"
MIPs7  14.64+0.94°  9.75+0.52° 4884051 1.50+0.04°
MIPs 8  11.66+1.45" 5574042 6.08+1.17"  2.0940.18"
MIPs9  1542+0.78"  6.11+0.45 9.31+0.34"  2.534+0.07°

MIPs 10 12.46+1.01"  7.98+0.51° 5.63+042° 1.714+0.02"
MIPs 11 11.93+1.02"  824+041" 3.6940.60°  1.4540.05
MIPs 12 10.68+0.79°  5.14+0.46" 5.5440.88°  2.08+0.25"
MIPs 13 15.40+0.81"  6.15+0.49" 9.25+0.31°  2.5140.07°
MIPs 14 11.524+0.93"  6.16+0.37" 53640.83"  1.88+0.25"
MIPs 15 13.95+0.87°  6.37+£0.37" 7.40+0.89"  2.194+0.23"
MIPs 16  12.5240.90"  6.30+0.43" 6.224+0.66"  2.0540.08"

VE: FFIAFENG FRFRORE R R, P<0.05.

2.3 MIPs 9XfNTCZBEN i J& HI LT AP0 43 bt

BHPES TN, 3 2k Bh 2R i H 0 A B ARARIL, (HA A7
TEIRZ Z R, WliaiMIPs 9. ¥l /SMIPs 9. NIPs 97F
2965 cm PRI [ XU S T BE B4R 2- Vpy HRLE R E K
C—HM4EHRZN I,  We Mt ATMIPs OFE I A fity e FE% 1 2 [X 51
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Fig. 5 IR spectra of non-imprinted polymers and molecularly

imprinted polymers
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