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[FEE] RAVIEREY, LI EEMELE (sulfadimidine, SM,) AT, B IETTIEIR J Bk
L RE TP RERIGERER N B, il 2 —Fl SM, 194> FERE R A Y, SHEHIEEIATRAE, IFXF Hog B
BE . DEPRMEEIT THRIY ., SEREY . S TFEHLBRAYHEREARSHMBRIE, FRi1E 4 368 nm; 7E—EH
WEIAN, REYHWHE Q SWHIE R EIRE CA—ENELERR, ZMEFBEEQ =0.1451 C +
0.227 1, R =0.9979 , W[ WL, REYX SM, A RIFmestmm SR M, nIfER—Fr SM, BE E48,
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Adsorption Property of a Molecular Imprinted Polymer for Sulfadimidine

FU Guiyu, LI Lei, LIN Zhengzhong, HUANG Zhiyong
(College of Food and Biological Engineering, Jimei University, Xiamen 361021, China)

Abstract: A molecular imprinted polymer was prepared by precipitation polymerization with sulfadimidine
as template molecule, methacylate as monomer and ethylene glycol dimethacrylate as crosslinking agent. Its
morphology, adsorption and selectivity were studied. The results showed that the molecular imprinted polymer
microspheres were spherical with an average particle size of 368 nm. Within a certain concentration range, the
adsorption capacity of the polymer () had a certain linear relationship with the concentration of the adsorption
solution C of sulfadimidine. The linear equation was fitted as Q = 0.1451 C +0.227 1, R> =0.997 9 . The
polymer showed good selectivity and reusability for sulfadimidine and could be used as a kind of enrichment
material for sulfadimidine.

Keywords: precipitation polymerization; molecular imprinted; sulfadimidine; adsorption
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I7L ARAREE . MEETRRUE AL, BRI 2 N T B0 AR SR, {H Y A AR N BR B A
P —EAKERE, S =850 MY, BURMFTPE. RS A BEREE SR N ER Y Rk
W EREE 235 S (St E M SRR R E) hRE, SM, 784 05 b i B R Bk B

[YFEHEA] 2019 -07 -09

[E€TH] EE4 HARSEATH (2018J01432, 2017J01633) ; FREAS & & MA Y 5 T FL & 50160 % JF
A E (B18097 —5); KEAEAIF AL E (201810390024, 201810390071) ; £ 25 K 2=l
A4 H (2010A007)

[1E&Em] A (1995—), &, fitA4, WNFEMmTeNE R, BEEE. MORE (1976—),
%, @ER, W, NFEREERE AR MFS, E-mail:linzz@ jmu. edu. cn

http : /xuebaobangong. jmu. edu. cn/zkb



3 4 PRy, A RN R IE 1 BN R S W A W M BE S M - 181 -

25 pg /kge GETHEUERM, AWk SM, FRER AR R R 20% , T AL R R, IR
A W EETT B i R B 25 5k B A H

Hg, PRS2 ny ], Rl B R T R AU AE B35 7% (high performance liquid
chromatography, HPLC) "~ FI{b2g #6320 . HPLC ¥E8 PR BT AL B2 R L Ge 2 BUT 8, BORE:
K, MRS FENEREY) (molecular imprinted polymer, MIP) AE A A 6l 0] LI @ 20K, 40 F
Epili 4% A (molecular imprinted technique, MIT) XFRKorFHME A, SN BRI A 5 T fig B o
A EAEIAE L A E G G LA, TE—E S TN ASZIRGR K Az I 5 S A 2 T8 AR G 454
B BEENSIE 53 LR SR A b 5B, TR LT B B 4310 S MU 9 = 2 AR Z5 R I
MIT PRUHA = At | A, RAFAER | A faett, BRI Ardr, BA A A2 ke i
AR Y B, TEAEYIBE 2y | SREE o A i 207 TAR B R AR R SRR, MIP A B A
K TRE, BTLEL MIP 38 SR O AR A OO, SRR AR 04T W 56 05 F1 4G & Hofl T-BoR i, 2238
SR AR R AR A BT —F U LW E (4 MIP, R 40— B 325 (76 AF A% B 50RO €33 4 ARG
DIRERE IS 25% B, MIP XA 73 F W BF 50 11,37 mg/g, 1R R HA REUE R a0
A, R HEAAE B XHR i SM, AR BUSCRAL, AR TR nk o, Biete ' s
T—F o FELBR AW/ B G BIGE A MR MIP/GO, s HAE Ry — o 29 2~ B0 32 [ A1 26 BRI Bt
A, AR SM, IR B 2% g8 MIP MR &Y 1.5 %, FTLASEBUR BRI A s 2, O
454 HPLC X SM, 8% B HEFTAGIN A b il 45 1 MIP [ AH A BOFUR S SR AR ) BAT R 0 Sl RE ), AL
fRge ekl fifl 7 RTALBRAR, M TRCR, BAESE MIP TG UG MHCRY BT, 07 2N TATE
s A A R, SRET R T, Sk, B AR s — R UM SRR, BRI NN A
W B AR R, FEARBRALSE MIP R AGR I RE S Sk e b, SR G R AR R R Y
W AR T SM, IR RRIE s AR 2

ASCLL SM, MRS, RADIER G S 7 —Fhxt SM, HA R RSB0 MIP, 407 i
i, AMRHE, RRIRRGYIRAR/ N ORI S) | BERRIELS | IR R, JFREE AN, fE
Rl SM, 1B LR

1 #MHBERE
1.1 SRIEdst

SM, . FEMZNK (sulfaguanidine, SG) . fiifii — H 4 MENE (sulfadimethoxine, SDM) . fifi fEME ( sul-
fathiazole, ST) BT HiGE kA ARHEARA R, CH5, WlE, OB, WSV (tetrahydrofu-
ran, HF) , CMR, A0S, WAL . WRALER X0 T )7 R 04 Bl B o e A7 BR 2 w5 H 2 P9 0 iR
(methacrylic acid, MAA) | Z T T H RN IS IR EE (glycol dimethacrylate, EGDMA) Y470 - b v B
TR DA RA R A5 T (azodiisobutyronitrile, AIBN) g i1 6 &4 4l /b T-0F
T, LA REGRIER TR Gk aish, HABER S B At
1.2 SEIGU=F

AL (Lambda 265, G HRIRBA A BA RA R ) 5 HEM-LZLAMEIEAL (Ther-
mo Fisher scientific, 1850 FT —1R); BHHEL ( H A 7S, JEM -2010) ; H2THA (L
W BT AL RS A BRA ], DZF -6030) 5 1HIR/KIEH (EITCRFHLA AT, ZNCL -G15) ;
4afi7K#L (Sartorius, Comfort I) .
1.3 KWHE
1.3.1  SM,-MIP Hyil &

K HUIE R G 0% SM,-MIP, HEFIFRIBUSINR 73+ SM, 0. 14 g, A 100 mL B ZE R EEE
50 mL (9 ZHEHE, A 0. 17 mL 9DIREHAAA MAA, EAEVEIRIS, 4 CRFTHE 12 h, (E 74058
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A TE B, A 1.92 mL B 32 BK 7] EGDMA DL & 5] %& ] AIBN 100 mg, 7 10 min J5, i@ N,
10 min, BEBRERPAAS, MZEHE, 60 CIHIEAB KM TN 24 h, #F13HE 600 r/min, K il
#AERNAFL A EUITELL 8 000 r/min B0 10 min, JUEHA V (FEE) :V (Z8) =9:1 MIERIRE R
Uk, HE| LR PRIAAR SM, Rk, SRR P BRI 12 h, KERBEEWTRE R,
A0 CEMTHRETH 6 h SRR AEY, KB AR, 53] SM, 4> FELE R AW (SM,-
MIP) , ZHAF, ETRELmAE, MR EY (SM,-NIP) B, KA SM,, HAbd&ES
MIP il £ i 72 56 A R,

1.3.2 AR5 5 DRe s AH B AR

FEMR 4> 1 SM, T RE BLPR MAA AW JREITE LA 124 & T LG, BT 00 b6 e B R
0.01 mmool/L, THEII 12 h, R EIMHEIGREEEAE 200 ~350 nm U A S R
1.3.3 B i e

HEBHFRIL SM,-MIP/NIP 20 mg, JIAZ] 5 mL 20 mg/L 1 SM, W (AT =41), [k 5, 10,
20, 30, 60, 90, 120, 150 min J&, ¥FMBIRR L, BURER 2 mL W HARAMOBEE(E, THEH
WM Q, FEAE SM,-MIP By3h 125 W fhith 2%

1.3.4  SFERm R

HEBHFRIL SM,-MIP/NIP 20 mg, Z+51%] 5 mL A9 5, 10, 15, 20, 25, 30 mg/L ) SM, & T
CPAT=41), B2 h SR e bR R B0, BCEVE W 2 mbL 0@ HR AN, TR Q,
JEAE SM,-MIP F A5 B TR
1.3.5  RA YRR &

TEPLAR AT, FHEI S 4/ SM, -MIP/NIP B2 B AN [ 5T 1k B A SM, ARSI (5 ~20 mg/L), Jf
ISR HARR R OC B A2 M, RSB Q (mg/g) , i SM, FIVREE C 5 Q fERriEIZL,
1.3.6 EEWHEIE

1) ZEAMERENE . 23 BIFRE 1 mg () SM,-MIP/NIP THE8 K, 5 200 mg KBr ¥4 IR S0, &
B B 2T A GO e HLT MG

2) BYFHEE (transmission electron microscope, TEM) JEZME . B—xE =) SM,-MIP, FH iz
WS — e B, M5 30 min 5, W— @ OB B AR L, AR T4, M JEM -
2010 & ST BERAE R EWHEREREIES, I Nano Measurer 1. 2 X HFEA TR ARG 1507,

1.3.7 REWRELEERTIT

ARLIGVEREE SM, Z5F A IR SG, SDM ., ST
FHemi, 4350 A& & ) SM,-MIP/NIP 3 & ) %t ok
SM, . SG. SDM. ST I 45 i W 47 W B, L% I

121

W BEE I AE A 08T
0.6

2 FER5TE <

2.1 BHESF5MEAKAEER 04F

DRERR S BRI TR I RAES | SM+MAA

MIPs HOEPEIR M AR S, I, 383 4047 BiR R & h '

T 2 WAL VR RO R AR R ey ool o SoMAA
180 200 220 240 260 280 300 320 340 360

Jrs. B 1 CRAERS T, MAA, Bl 5 MAA fF o

e i ) £ ;
FAHY IR Ehlz]‘l‘ ?U‘%T’ ﬁi%ﬁf’%muﬁ B 1 ST 5T B A AR S
W{E%ﬁd\?*’%*ﬁﬁ\%’ R UM E R S EURS T Fig.1 UV absorption of template molecules
HFEE—ERMEAER, 10 MAA )RR FE R /Y i bound to functional monomers
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FER] DUIE AR 0 S, WIS i, MIP X AR i v Ve e B 2 T3 S A A T
2.2 BhAZFURE

R TN SE SM,-MIP XA SM,, 431 FRHR AR B2 Bt st 18] A 28 Ak, AR SEO6 [ 58 SML, A0 Jo e vk
920 mg/L, WEA[RIBFE] T B9 MIP/NIP W&, SCIe2s Bani& 2 frs, diE 2 o] W, MIP 1 NIP )
Bl 1B TR =2 I PIER ST, 90 min DA, W Bt e 2 B[R] A HERS AN IBTHE 5 90 min DA S5 W Fff it i
Wi TR, IREVRRLIRAS . R R T BN A SR R XRIR NZ 48, AE 90 min DA 32 DAV R
FFE, MR RS 90 min ZJE LARSR B A A, TR R B a 1) T A i R 7 B A [l A
FELESAVERD, W Rftets | SR RIRZS , XFEE MIP FI NIP, WA 25 () 10 R o sk ]

2.3 HimMRHiE&

PIRA Y m B i Q X A R e v B € FEE], 733 MIP/NIP A9 45 L0 B 26, izl 3 fr
o FHIE 3 AIUL, B W 2 1 R, TP ) WA o Bl = 386 T, 24 WA o980 5 o R R 3K F1) 25 mg/ L
BF, MIP Wit ik 8P4, XORH THEGRREYERET, REVWIERT 58455 SM, 4519 4HT
Bc 2 (AR Y, RIVRE . T 6 3 AT HE B B A BRIV o o X BRI 25 ORI 4 T B — 2 1 “idie
e, SR T HEAT e BE, TRIRSE, NP (%) 5% o6 Bt 2 8% AP o B8 o B8 I i = 36, >4
TR BE IR E] 25 me/L B I EHA RS-, X RIAREYIBR T X BT R R oh iR —E 1
RN RE S, SO TRAYRMIE B NIIREILA, S5 TIE A, MIP F1 NIP
A W e 25 S B W B RGN R 0, Xt FE 4 B T MIP A ER I 28 /I AFAE

3.51 4.0
30k MIP 4o MIP
L 3.0
~ ~ 2.5r NIP
Tbmz'o_ Tbﬁ
& 20 201
E15F E
I~ S 1.5
1.0 1ot
0.5 051
0 0 1 1 1 1 1 1 1 ] 0 0 | | | | | |
0 20 40 60 80 100 120 140 160 0 5 10 15 20 25 30
t/min C/(mg-L™")
2  SM,MIP/NIP #)3h 715 W% Bff #h 2% 3  SM,MIP/NIP H %55 0 Bt #h 25
Fig.2 The adsorption kinetic curve of SM,-MIP/NIP Fig.3 The adsorption isothermals of SM,-MIP/NIP
H T VRN BRI RS W ey R M RE, ] MIP 018
XF SM, FYAETR I MM EEAE Scatchard 457347, Scat- oasf T
chard 2R 0/C = (0, - 0)/K,, Hri. 0 2 017} -\.
MIP X SM, HIWEBEBE (me/g); C O SM, BOTFHE ol ™~
BWE (¢/L); Q. BEABLAMRRERG SR T o)
(mg/g); KRB NM MM EEE (/L) P oo sl
Q/CXtQ1ERE, WE 4, E4 haRlfere 2 Stk X 013 b
RN, VLA L RE AR WS A0 0.2
/I‘J_:T\ o *Eﬁ%#%%ﬂéﬁﬂﬁ“ﬂ 1%%” H %/ﬁ\%x{l‘ SM2 891&% 0.11 Il 1 1 1 1 .|
. e . — 0.5 1.0 1.5 2.0 2.5 3.0 35
FPEZS Ao P10 M 25 0 4R K, =8.06 g/L, K Olfmg-¢)
4k Q,, =6. 62 mg/g; FRAE ALV i B4 MIP & Scatchard 2
WKy =1.65 ¢/L, FRAFE Q,,, =3.86 mg/g, Fig.4 Scatchard plots of MIP
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GG Y SR DIRE AR A BRI 6, RR AL A0S T R A R, T
ﬁ%ﬂiuﬁT%%%%ﬁizﬁﬁm”%
2.4 BREYIRINEALE

ASZIGIE i MIP W RS [RIV BE A SM, W, AR IR B JS A RO BE B AR TR] T3S BIAS [R] Y i
e Q. ZIAE—EFREWEERN (5 ~20 mg /L), WffHE Q SWMHMAME ¢ A —E LR,
WE S FiR, IR ILAHCHEMR BRI RN Q =0.1451 C +0.2271 , R =0.997 9,
2.5 BEEYIMNRIE

A HEL AR 2T AN ETEAY ( Fourier transform infrared spectrometer, FTIR) ‘& FH T4 5t N #0692 1 ¥z
e, ATEROER AW N AL A5 R e B, HEER MIP 5 NIP 9204 6i% R (ILIE 6) T LIAE
MIP H1 NIP (LA GIE KRB, A8 2t el /5 MIP F1 NIP B4 BiAH[R], &R 2 i MAA F
EGDMA AZHRZ %, (HIRAF4050 i 6 AT LI H, MIP F1 NIP B35 43 W ig e %) 457 8 F i JBE A B A ]
MIP Al NIP 3k [m] /) BRI C =0 MM ISIR sl 73 il A7 B E 1 723.08, 1 732.24 em ™', O—H K
WCHIR B 67 B4 IAE 3 560,91, 3 574.41 em ™', C =0 FEHTEE A BN AR 732K, 0—H %
AT SRR R BT, NIP . MIP 9 C =0 FIl O—H B WSR3 06 4 057 8 43 5] i) AR A9 07 1) 2%
AR5, RRM TERRRE YT, ME*%&&%?%&¢mc=0%ﬁ\0—H%ﬁ5MM
B O—H, C=0 MEMTE ", NLIMHERERT LI H, MIP R At fed, Thig ik S5ER 5+

Vi) iy S A7 AE S TR
351
3.0
251
o o
ook g
o0 . =
£ E
S 15k (0=0.1451 C+0.227 1 §
R’=0.9979 =
1.0 =g
%)
0«5 L L L L L L L L L ! 1 IN 1 1 : 1 1 ]
4 6 &8 10 12 14 16 18 20 22 4000 3500 3000 2500 2000 1500 1000 500
Cl(mg-L™) 44 Wave number/em™
B 5 SMMIP M= 5 WM KERNEZESE B 6 SM,-MIP #1 NIP 4T b 5t i B

Fig.5 The linear equation of Q and C of SM,-MIP Fig.6 FTIR spectrogram of SM,-MIP and NIP
it TEM RAE, BE7 ATLUE W, MIP REDHEKEARINIEKTE , MIP -85 7E 368 nm, NIP
B BIRARTE 355 nm, B TEEHUGH TREIE, &8 TROK B RS 350, A H T

%%Mm%%%ﬁ*ﬁo
O
-||I||I|. g < ...II Ii,
"
: 2,3
ﬂ! o9

@wp b) NIP
B 7 SM-MIP %1 NIP # TEM Eif

Fig.7 The TEM of SM,-MIP and NIP
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2.6 BREYMIEEME

h T KW SM,-MIP Xt SM, BJEEEPEM IVERE, ASCIREEsE T 4 Fh 5B 71 SM, Z5F9 A8l
i I, 43 ) R 45 4 () SML,-MIP/NTP A 4%t SM, . SG, SDM, ST 4 25 mg/L AYBRHEIE RIS T
WG R SICEs, e OB REEE, AR WE 8 i, tiEI 8 Al L, MK Q kRFE, SM,-MIP X} SM, Ak
B fe K, X SDM, ST, SG YW Fff fE B Wik, XJ&H T SDM 5 SM, myzs [ais Al g AL, 5 MIP
BN 2S S RERS T I AR ELAME R L ST SG 5 SM, Y45 6] #4 B A B2 A 4 SDM, 5 B 5 23 X
P EAMERE R 2, PrLAM M A, LA 4 AWK R, MIP 5 NIP Y72 A7E— o iy el 22 5, kW
MIP 5 NIP 7E%5 [H 450 b SEAAAE 25 5 .
2.7 EEFAMK

W B SR B0 AN B MIP/NIP FH V(R ES) : V(L R) =9: 1 BEATYEIE . B B Ve G bis w H £2 4h
SOCICEETHRIAS th SM, ik, ELZS TR S PR 25 me/L (9 SM, W, ZWEREFAE, W&
LW BFHRE SRRk, SEFRANE 9 Bk, B9 Al L, SM,-MIP 238 4 ikiE , HRA B R Bei
WCRRE T, ABJEREE GEM ORI, MIP (R BE A B R R, FTRBSE T MIP A BN 25/ CHE BRI
I FERRREIN , SRR MRS . NIP 78 4 YIBUs , O RfHAE AR ) Xl T HATE
FEENIEZS 7, BRI LR B e ) HE A o

MIP
35 [ ] Lol
MIP

TuD
tp
E
3

SM, SG SDM ST 1 2 3 4 5

JIEY Substrates Ve B B Elution times
B8 AEKYTHREYRMHE B9 EEYHESAAM
Fig.8 The adsorption of different substrates on polymer Fig.9 Reusability of polymers

3 g

KKV RA T, LI SM, HEHSF, MAA HINFESIK, EGDMA HAZHEH], #1457 SM,
SrFELEREY), XM R T THFGY, S5RRM, fE— IR, REWIWHE Q5
W MR TR C 1 — B R R, MR 0 =0.1451 C +0.227 1, R* = 0.997 9, Ff HHfil %%
FIR A YT SM, F 25 B AP Be P SHE s 2 R, VR S UARSR A R I sitt

[ & % Xk ]
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