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PIRTAEIRAGTE I 2- IR TR I e, LAG PR AT LUk
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LA VR 2 50 T T4 I It Jie A8 B 5 725 i WF 40
BLFER - ZEIOE . EAHZEBU(SPE)E N ¥4 711 25 Y
J N0 BRI S IR — R s, ke R
K AR E AN, A AU (SPME)
RN R RUPGE . TR A A, TGN T
LR R AR HC A BT . SR, R A T AR AT
YRR Mmm i AR, AT R E
Rk A, HH AL SPME A BUA E T3 & i T A
975 Tz P 4 BN W 0~ 0 L

AR —RA 2T ESREELY, BG6%
FL FFBCEE A R AR S 5 P VN — R 2
& 5 LRl O N T, BTk, o
TR RS . B ARSI [, BT
MR S5, L EE N T5 K AR B B BRI, I
T HE KA A PG R . E A m .
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AR A R K BGE A T R AR G0 K A
WEMEL B T AT 2 E i) Bk SPME AU
2, @ R ZE R B LA EE R R, AEA
e T IE0: VT o 4 I SE D W
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AR & IR, >R 2.43 1 131 g g

2 I

2.1 HEMEE

AEFEN L2 (B AR 0.15 mm)W B L2 = e it e
A )R D, TR T f bR A R 20 BT Al (B2 R TR AL
FHRAF, FE). mARERS. R, Ek.
TRACER . SALEN 9 o B Al ([ 25 42 Bk 23R8 5 R A
A, o E). ST KR Ak, RN gl
(TEDIA 2 a], EH). 25 DL AYHFFES e E E ]
AT T TR T M i % R e P T ) A e, VR P
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MRw], FE); KQ-200KDE Y vy o 28 75 i 15 bk 2%
(B EA R AR, FE); S480 41 Wi

(SEM, Hitachi, HA); Bi/jHEa8 M (KA, &
[E); Millipore Simplicity #2l7K & 4t(Millipore, 3 [H);
S 815 4% (GC-2010, Shimadzu, HA%), 2% A
ECD. SPME U FE Xt b BT K F 1975 it SPME £F
4E3% 1 () 85 pm CAR/PDMS. 100 um PDMS #1 SPME
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A& E N ik, RTX-Wax R4 B40
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(>99.999%); MBI, Ao, dEFE R, 230°C;
RO 3R 5, 280°C; EM I E(N,), 30 mL min™;
OB R THEE, 80°C (IHIR 2 min), J5LA 10 C
min~' 7} % 240°C (16 2 min).
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HBRERNROHES, FRARNESR, BT
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HE FREAE, IR EEER.

(3) R IR AT AE . FER B BB R A
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TARAE A B R A s M, AN RO R A AT R
VU5 2 475 B 1R 20 mL AE SRR T, KRR E T
TR G B HE 8 b, B3 S AL GOR R AT 43R 2
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L e RS p T [ e V= W il N e L 25T
4 800 r min~'. AEENSE G, LT LRI E S R E A,
Heb RSk, B S5 PR R 2 B R NSO s R
PSR Y IETERE 3 min )5, K ARG B
AH R JE R

3 ZR5HE

3.1 SEACERAORFE M TESR RAE

N T MR EACEL G KRR TSR, X S5 R BT
M EAL KRBT T AR T BB R, B
B 1 RT L, SRR R TE S BN, HE AT
500 nm 45,

3.2 AAERGORBERIRJZ ARG DY R IE R i ZEHL
N T 25 S AR AN K BRI 2 R IR A TR I Tk i 11
WA, R T AR ERZE S AW
%, Hfi| PDMS &)=\ B a4 100 pum PDMS PL K
85 um CAR/PDMS £F4EIR)Z 2R H. Siin g |
W 2 Fis. BN IR IE G )L AR A A
HRE T, i AS PDMS /2 BEAR N EAL TR I B e A
— BRI REHLRE 1, SR E A AR ) Bz i 55 T4
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3.3 SPME [#5f-Ak

N T BAF AR AT AR, X AU ] AEHR
JE o RAERINEIA] APV P LA S 1 R FE AR RN SPME
RO & R R AT TR FL AR A, Seie it i
H, VEMRE AR R 20 mL, VR Ak P M Bl kN
0.5 pg mL™".
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Y RE A, IRk TR T e %) 0ee T AR AS T A B S i AR £
SR FH - 18 W) D) A g S 565 0 A oh O AR B (8], AT DAL
ZRCek /D FE RS FE A AR e IR 2R 45 S 58 By SR (1)
w22, R, 7EJRSRMISELR A, JEHL 30 min ENEEEL
1]
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FR WU B 1 A BRI B A R T H bR & WTE A
GC FERE D BRI RN, 584 INEEE AR 4 | 4 i
W RN B GC (i bk . R IR B I & B P 2
SOy BT A SR I HER T, SR AR AR T AE 5 AN AN
ARG EE (210 2204 230, 240. 250°C)4M T, 1R4L
R T B O T AR B AR A 1S . BT 5 BT, 4R
FEM 210°C_ETHE 230°CHF, AL P I ok e i e T £
I AR R P T TR AN BT B R, M A WL R 230°C B,
TR AL TR I R fic 1 0e T ARLOA B e K. 4R R
230°CHY, H A543 440 1) Vg TH AR Bl 5 B 1) b T I Ak
N, AT Re ML AR T B . DRI,
Jo S e 5 230°C AR N MEEIR .
334 fEWR BRI

N T SRS TR0 H bR 2 T A R A K
W 2T YR S R A 5, SEGTE AR D 230°C 1Y
ZAFF, BT AFMBREE. 24 34 4. 5 min)i,
SECA B A0 K T 4 T 2 o TR A TR 4 T e 11 26 BURSR,
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Wik 6 Fos. SEER R, RO R H 1 min 302
3 min I, R P A L 2 ) T AR g8 B i) Y 4
TS 0. A R 3 min J&, P9 BRI
W T AR A RN B 3. O T ORAIE H B 2 BT D AE AN B
I REIATSE T SE AR, JE SESEIREFE 3 min {F VA
W I Th).

BT R R R
£ SPME R, TeHLER I LAAE &
RV ES 7o B, I8N 38 0T A LA 1 R A2
PErm AR I I 23 TE R A, 30T 4 i AR HU A 4 )
H AR A BUSCR ™, seibrh, 8] 5 4y PR EEZ K
B HIIN 0% 10% 20%- 30%+ 36.2% (wiw)
WREER) NaCl, LA A [R5 R B X IR A0 A 445 Tk Ml 2%
U2, Seae o SR, B ZEHUA R+ NaCl
WREE R 3G IN, A 0 90 K e 2 4 U J2 6 R4k P A4 T
[l B RE B R A BT 0. 30% NaCl /K, £F 4k
JERIRERURZ L 0% NaCl 425 1.5% A 4. 9 T IRFEEE
W2k R e M, Ja 2S5 R Y NaCl K BEN 0%.

34 EM AR k% B AIAS i B
TERAL I SE06 261 R, DU ER 90 KA £ 4 ik
JZN SPME &2 57 SPME-GC-ECD 43 H1 2 K il
DETRE S AR I BE L 1 5. SR8 T TRk
PEYEH . A PR(LODYRUE % . Wl 7 fiow, M
T T A i 2R P 2R ME S TR A 0.5~250 ng g, ZRTHEAR
FKEHN R*=0.998. [ —ARLF4RIZE M R
(RSD)N 4.8%, AR RSD N 7.6% (n=3, Wi
Bk 100 pg @), 532 B M1 AT ARG HE R A I PR
N 0.25 pg g7 (SIN=3), BEMGTH & X2 R AR 5 P

1.4x106 4

3.3.5

1.2x106 4

1.0x10° 4

Peak area (mAu)
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6.0x10°

1 2 3 4 5
Desorption time (min)

Bl 6 fiff IR IR ) of SR Ak il 40 0K R ik T2 25 IRCROR B S

SPME 2 &, 20 mL; FHUN AL, 30 min; FHURE,

30°C; MAEWLIRIE, 230°C; WAL ARG E, 0.5 pg mL™!
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3.5 B FBETRE S b P R I A i
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B, 2/ MRS — e BB, 2 5R
2.43 f1 1.31 pg g', 2 A Bk b 9 A IR A ) € 3 B
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PR I 1) o 1]

EE PN

O 0 N QN N R W N =

[ T T T TN N S YOG Ul U U
QR LWN = O O ® 900 L bW = O

YR E, FHDARALAT AR AL S R A T i RE R ). i
i 57 Al SPME SR 4E R HUSCR (1 LU, 5 58I IR S
T IR P AR A DK R U 2 0o A TR A T e S 3 )
RELRE Sy, I8 SR A BN ] REBGERE AR TR
AR IR IR PBE RS iR R SR S R 2R, TE SRS R A AR A
T, BOL T UEALE A R BN B R E W
SPME-GC-ECD 73 #fr 7732, 7347 1 8 v Fi gtk
TR M T e 2 B RN AR 25 SRR I, AR A oK AR
LRYEIRENT T bR 5 2% T TR ot o R IR A TR T
BB M ZE L RE

Liao Y, Zheng HL, Dai L, Li FT, Zhu GC, Guan QQ, Sun YJ, Tang XM. Asian J Chem, 2014, 26: 5923-5927

Friedman M. J Agr Food Chem, 2003, 51: 4504-4526

Johnson KA, Gorzinski SJ, Bodner KM, Campbell RA, Wolf CH, Friedman MA, Mast RW. Toxicol Appl Pharm, 1986, 85: 154—-168
Dearfield KL, Abernathy CO, Ottley MS, Brantner JH, Hayes PF. Mutat Res-Rev Genet, 1988, 195: 45-77

Yaylayan VA, Stadler RH. J Aoac Int, 2005, 88: 262-267

Mottram DS, Wedzicha BL, Dodson AT. Nature, 2002, 419: 448-449
Omar MMA, Ibrahim WAW, Elbashir AA. Food Chem, 2014, 158: 302-309

Senyuva HZ, GoekmenV. Food Addit Cont, 2005, 22: 214-220

ZhangY, Dong Y, Ren YP, Zhang Y. J Chromatogr A, 2006, 1116: 209-216
Zhao HD, Dai BY, Xu LH, Wang XL, Qiao XG, Xu ZX. J Sci Food Agr, 2014, 94: 1787-1793

Riediker S, Stadler RH. J Chromatogr A, 2003, 1020: 121-130

Luo YB, Yuan BF, Yu QW, Feng YQ. J Chromatogr A, 2012, 1268: 9-15

Liu XD, Chen CZ, Zhao YY, Jia B. J Nanomater, 2013, 2013: 1-7

Wang J, Zhu JZ, Zhou XX, Du YY, Huang WM, Liu JJ, Zhang WQ, Shi JL, Chen HR. J Mater Chem A, 2015, 3: 7631-7638

Zhang H, Cao GP, Wang ZY, Yang YS, Shi ZJ, Gu ZN. Nano Lett, 2008, 8: 2664-2668

Wei WF, Cui XW, Chen WX, Ivey DG. Chem Sco Rev, 2011, 40: 1697-1721

Freunberger SA, Chen YH, Peng ZQ, Griffin JM, Hardwick LJ, Bardé F, Novaket P, Bruce PG. J Am Chem Soc, 2011, 133: 8040-8047
Yuan JK, Liu XG, Akbulut O, Hu JQ, Suib SL, Kong J, Stellacci F. Nat Nanotechnol, 2008, 3: 332-336

Kim EJ, Lee CS, Chang YY, Chang YS. ACS Appl Mater Inter, 2013, 5: 9628-9634

Cui HJ, Shi JW, Yuan BL, Fu ML. J Mater Chem A, 2013, 1: 5902-5907

Chen GZ, Rosei F, Ma DL. Adv Funct Mater, 2012, 22: 3914-3920
Wang X, Li YD. Chem Commun, 2002, 7: 764-765

Lee MR, Chang LY, Dou JP. Anal Chim Acta, 2007, 582: 19-23
Zhang S1, Du Z, Li GK. Anal Chem, 2011, 83: 7531-7541

Madani-Tonekaboni M, Kamankesh M, Mohammadi M. J Food Compos Anal, 2015, 40: 1-7

321



PRAKHL AR AR AR [ A A B 2 A A 6 B LA B i v DI I 23 # F 2 FH

The preparation of SPME coating using manganese oxide nanorod
and its applications in the analysis of acrylamide in food samples

Qiuhong Yao', Na Xu?, Tingting Zhao', Yiru Wang2’3, Xiaoru Wangl*

1 Xiamen Huaxia Universtiy, Xiamen 361024, China

2 College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China

3 Collaborative Innovation Center of Food Safety Detection Technology and Products, Xiamen 361005, China
*Corresponding author (email: wxr@hxxy.edu.cn)

Abstract: Novel manganese oxide nanorods were synthesized using hydro-thermal method and applied as a coating
material for solid phase microextraction (SPME). The extraction efficiency of acrylamide using the coating was
investigated. Extraction conditions including extraction time, extraction temperature, desorption temperature,
desorption time and ionic strength in the SPME of acrylamide were optimized. Under the optimized conditions, the
SPME-GC-ECD method was successfully applied in the determination of acrylamide in potato chip and cookies
samples. The detection results reveal the excellent extraction ability towards acrylamide in the two complex matrix
samples. The obtained contents of acrylamide for the selected samples were found to be 2.43 and 1.31 mg g™

Keywords: manganese oxide, nanorod, solid phase microextraction (SPME), acrylamide
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