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Determination of 7 kinds of antibacterial preservatives residues in bamboo
and wooden products related food by high performance liquid
chromatography

ZHOU Ming-Lin', WANG Qiu', LIU De-Qun', HUANG Ya-Jing?, LI Cong"
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ABSTRACT: Objective To establish a method for the simultaneous determination of 7 antimicrobial preservatives
in bamboo and wooden products related food by high performance liquid chromatography. Methods The sample
was extracted by methanol and separated on an Agilent (ZORBAX SB-C;g) chromatographic column by gradient
elution using 0.02 mol/L ammonium acetate (containing 0.03% acetic acid) and methanol solution as mobile phase,
and the components were detected by diode array detector at 220 nm wavelength. The qualitative and quantitative
analysis of 7 kinds of antiseptic and anti-mould agents were realized by external standard method. Results The
analysis time of the method was moderate, the 7 components could be separated completely, the linearity was good,
the correlation coefficient was greater than 0.990, and the limits of detection were 1.0-12.0 mg/kg. The average
recoveries were 73.96%-108.29%, and the relative standard deviation was 0.11%-7.78% (n=3). Conclusion This
method has the advantages of simple operation, high precision and good repeatability, and can meet the requirements
for the simultaneous detection of 7 antiseptic agents in bamboo and wood products related food.
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o = G S N v =/ R K REOF ol s e 2 A N
B A DG i 2 87 DR 997 T 0 [T EEAS, XA Tl (1 2
SV Ay i

BT, 3 EATA S SO 5 RN AE TR
BT EHER), AERAERFIE . 77 E R AR UM AN E T,
LS GB 19790.1-2005 — IR HEHEF45 1 8845 AHE) Fi
GB 19790.2-2005 { — WK HEHEF45 2 #6455 i) U0, 3
AATATIE S A OG P S bR i b 2 L B, 28R
7 ARSI 2 B B3R 2 ANbRE, AR HOA EEOR IR
M AROREEORTY . BROR L PR ELARE A R i, L
AR REE R BT P B ), AR YRR EE T AR
Wik (iodopropynyl butylcarbamate, IPBC). T #iH &% A
LR, H H A2 B 1A B 6 551 ] e e s RSl i) 5 ik
e A T200 1 R I R B 4 T A £ A 5 i Bl = P
AR e I WA T B

AWFFEIE A AR GRS, HENL R SOR A g, [
B AR . 2R | IPBC, wi St AWM. K
MR ICOR 7 RS FAT AR A A DG A 14 B TR 9 R,
FRASIIATT 7 T B AH O 7 i v 6 875 5 1977 81 7 SR AL bk A
ARSI WA T B, SRR B A AT A i A DG A
MR T Bz

2 MREREE

2.1 MRS

H R (BT 2, KA B0E A2 # 0 A FRA |l ); R
HIR ., ZEREL (4, 38 KA FRAFD; HH FEARE S
(ZHFE 99.9%, L5 41028) 2 R R bR E M (F1FE 99.64%, Hit
5 G133709), IPBC AR fh(4IRE 97%) . ol SHhRife i (4l
& 97.9%, #t'5 G128435), A IEFRAES (LI 98.5%, Hit
5 G139791). JRMEEEFRAE S (BEE 99%, fit5 G142375).
BEHE (4l 99.9%, #t5 G138186)(7# [F Dr.Ehrenstorfer
GmbH A Fl).

il

Bl ATLISE IR T B 1 50 HEUR AT A B it AH 56 7= il (1T AR B
. s ).
22 UEEERE

LC-30 #2300 HR £ 13 S (WE 4 A A5 B 9 A T
H AR HEAH]); TP-0600 #8875 I i PEALO M 7 34 7 i i
FIEARABRA ] JI500Y B F K- (R AT & F kA A
PR F]); Milli-Q ## 4K 4lifk 2 4t (3£ [ Millipore 23 F])
23 7 &
23.1 AR A AL

YA PR L B B — 7 kT AR i B M i 2 T B2
R, H S A O AR A TP AR, R AR A v R
F 320 4 T8 1l R 91 G A T VAV
232 BRI 6 B

5 [ PRRE S DD R BT B Rk A2 /N T 5 mmxS mm A9
i, ERFREZ 1 g(MERE 0.001 g)ilAET 50 mL B0 v,
JA 10 mL HUEE, IRHERS) 5 A 2L 20 min, SRS 7EHE
WIRAI48 FIRAT 3 min, 3000 r/min 2.0 3 min, F1§KEERS
BEXGOR ERE R kAR EIE T, AP REAE
I mL, 3T 0.45 um A HLIERL, FR,
233 LN

i Agilent (ZORBAX SB-Cy); AEi:30 °C; iEAE
H:20 uL; WHBHAH:A N 0.02 mol/L ZBREVET (7 0.03%Z
12), B A HIEE; #H: 1.0 mL/min; BN S25dFE
AR DL 1.

F1 REEBEER
Table 1 Gradient program of mobile phase

Eﬂj /% @i%}i{z%% 3% /(mL/min)
0.00 40 60 1.0
15.00 90 10 1.0
18.00 90 10 1.0
21.00 40 60 1.0
24.00 40 60 1.0

3 ZBRE55H

3.1 WNWEKTE

SR F AR SR INES, #E 190~400 nm T P
X7 TR B R R AR MBS A T, A A e
N A WO, ORI RS 210 nm, Z2ERA
285 nm. IPBC & 203 nm. W8 207 nm, BHEEHN
233 nm., JRMEEE A 220 nm, BEZRN 245 nm. HF 7 Fhdl s
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I £ B R AP U e 42t 7E 210~230 nm, T £ B R 7E
210~230 nm R BRI - 220 nm 5% 230 nm 7EH
R, BRI T, 2KH BT 220 nm &b 5 b
I 230 nm ZbK%y 50 f%, GMEEET 220 nm &b LY L
230 nm AbRZy 3 A%, Bl b7 R SRR A
220 nm, R AL R AR B o] e 45 2 oy R ARRE

32 BEEHsmL

32,1 Azhrak R oG e

SIS IR L T B L et o AR R B R 7 TR SRS
W W AR P EE-0.1 mol/L Z 1R %% (pH=4.65), Z.JI-
5 mmol/L BEIR &M . I -0.02 mol/L Z.RE% (7% 0.03%Z. 1K)
N H A B RO S R 1] . 5 S B
-0.1 mo/L Z R (pH=4.65), HEEIE BB, HITH TARE
TEH g BN ZH5-5 mmol/L BifR — &N T, TamFHR
REIE R . FRBhHE N HEE-0.02 mol/L ZFREFIAR (S 0.03%
Z1R), 7 S AT LIE T i, HAAL 55 B RCROREE R AT
R, SEB5E FH P IR O IREL(Fr 0.03% L IRWE N sl .

T AR R EIA ST, SERRXT H BRI AR L B Ttk
(5%. 30%. 40%. 50%), HELLLAIET 30%HT, 7 Fhidl s
ST HIETTZ) 26 min, FEARFVILG P EHKEE 40%,
20 min B 7 B4l ar B, HA B SORMRAEE R AT,
PE— K BEREE R 50%, 7K H IS 20 5 %0k H 3
WAES. Hik, LL40%E A wiis B E .
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B AR ZR ) Ih WP R BE RS, X HR R 2 R
B T M st ) B A B AR B B2 M(0.02 . 0.05, 0.1 mol/L),
TE 3 MOREREE SRR AAE T, A28 B I R) K2 40 544
RASEAK, LIRS 2 BR B M 2 A 0.02 mol/Ls
322 &GigAeyikiE

SEE AL T 3 KR SR BT B AR IR B Cos AT
Agilent 5 TC- C5(2) ik #E(150 mm x 4.6 mm, 5 um)5cf4
T, RSOSSN ES, RETENE.
Agilent Eclipse Plus-Cig 241 (250 mm x 4.6 mm, 5 pm) &%
MR (A% 41 Agilent Zorbax SB-C;4(250 mm x 4.6 mm, 5 um)
KT, LA R BB R A B ASOR AR AL AS K, Tl Agilent
Zorbax SB-C s FEMMESLIAMF T, HA& RIFmtaet:,
I FH TR BR A Y Zorbax SB-Cyg 1F 5256 FH (A3 4T
323 RikegiLE

SIS HA T ANEFH# (0.6, 0.8, 1.0 mL/min)*} 45243
SRR IR, SEIGERI, WECY 0.6 mL/min B, rf
2053 T} 25 min, FEEAEFE 1.0 mL/min, 20 min Ii A
TR A>3 ml g, PRI, A 1.0 mL/min £E R 92568 R
Mo TERALSEIR S T RIS B bR AR i B LI 1
33 FHERGMTERESK IR

1E PR GG, SRS R T, DL
TR ARAR Y, JTE R AR A bR X, 1285 & sk
PERIETR, DL 3 AR A0 i R i i i IR, 55 L3R 2.
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Fig.l Chromatograms of 7 kinds of standard products
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Table 2 Calibration range,regression equations and LOD

Hoy 23 Fl/(mg/L) [ 51 5 VA R B () LOD/(mg/kg)
R 11.1~111.1 Y=15952.7X-486.812 0.9993 6.0
ZWR 11.1~111.1 Y=70549.3X-66116.6 0.9975 1.0

IPBC 22.2~2222 Y=2074.86X-2542 0.9997 12.0
TLH T 23.6~236.2 Y=4502.30X+26044.8 0.9985 12.0
FEN:RT 11.3~113.3 Y=34971X+29973.6 0.9998 1.0
TG I e 12.5~124.8 Y=38221.9X+58750.5 0.9995 1.0

PSS 11.1~111.1 Y=55197.4X+82068.7 0.9997 1.0

34 FENEBMESHEEE

PEBCMEAE 5L, SR A SEEe R AL By ik s, TFRAPE
FES TR 3 PR FEIZKT AR A, IR FEREE
W 6 W, TH5 35 [l i 2 70 A0 % A5 o i 2 (relative
standard deviation, RSD), B AHLPIRE®REE, 250 0% 3.5
B S HEDRBAMAE S, BN 3 FhAKEAS [R] bR HE W AR A5 52
WA, 1153 RSD, BISAHLRIRSRE, 250003 4.

£3 HREMAREREREZE(N=6)

Table 3 Recoveries and precisions of the sample (n=6)

3 ATAL 3 MUK, KREL, 2R 5W
. DCMEEE IR ST N 93.69%~99.14%, fF A
GB/T 27404-2008 { SZ5628 o i s il MUy £ S FALAGI )
H 90%~110% 1R ESR . IPBC J s B FHE 3 UK
T, P ENEL 87.35% 5% 94.57% o -4 FOAR XA 1 i 22
. 0.11%~7.78% Z ], AN [] b % 0] 45 b % o [l i 22 o8
80.19%~106.12%, RSD 7E 0.27%~6.44%2 ], ZEH]J5 A
BB ETEE, REASTE AR ZIK
F4 HEEKRBRER

Table 4 Result of inter-batch recoveries

e WIME/  CPYSEIE R, AR R e 22
(mg/kg) /(mg/kg) % (RSD/%)
22.22 20.95 94.27 0.66
AR H 55.56 52.86 95.13 0.64
88.90 86.33 97.11 0.44
22.22 22.03 99.14 0.92
ZWR 55.56 52.06 93.69 0.44
88.90 83.37 93.77 0.20
44.44 38.57 86.79 7.20
IPBC 111.11 96.68 87.02 3.82
177.80 156.88 88.24 4.07
47.24 34.94 73.96 7.78
EiN PR 118.11 119.83 101.45 3.64
189.00 204.68 108.29 1.04
22.67 21.59 95.23 0.24
HIA 56.67 54.12 95.49 0.53
90.70 87.69 96.68 0.49
24.96 23.39 93.73 0.11
G A e 62.39 59.28 95.02 0.22
99.80 96.06 96.25 0.62
22.22 21.92 98.64 0.34
PSS 55.56 54.18 97.51 0.20

88.90 86.67 97.50 0.37

Ty WOME,  CPYSEIE R A AR TR 22
(mg/kg) /(mg/kg) % (RSD/%)

2222 20.66 92.98 0.78
R 55.56 51.99 93.57 0.56
88.90 84.56 95.12 0.41
2222 21.46 96.58 1.62
ZWR 55.56 54.00 97.19 0.67
88.90 80.87 90.97 0.33
44 .44 39.22 88.25 6.44
IPBC 111.11 94.84 85.36 4.56
177.80 160.29 90.15 3.08
47.24 37.88 80.19 5.98
FTATpR) 118.11 110.87 93.87 425
189.00 200.56 106.12 1.63
22.67 21.75 95.94 0.35
H AT 56.67 57.88 102.14 1.87
90.70 86.25 95.09 0.66
24.96 22.98 92.07 0.93
A 62.39 58.72 94.12 0.27
99.80 96.27 96.46 0.55
2222 20.39 91.76 2.83
R 55.56 54.29 97.71 0.45
88.90 86.77 97.60 0.29
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Fig.2 Positive sample of biphenyls
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