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W: o-HCH. B-HCH. y-HCH. 8-HCH. p, p-DDE.
p, p-DDD. o, p-DDT. p, p'-DDT %% F{A 1k JE 15 H
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FEEDEAR T R/ 2x2ml 3 1(vIV)IN 4
i ORI A IR, ST A, 7E 40°C
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il o PR AR L M R R R IR R TR
FER B, MRILJE N PR £R 2 AR R B A e v
T, DU i B 1R R B AR 5 A D B ok
FIWFE 2 B A Hinfe2ed, o s+ ke
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Tab.1 The characteristic ions of HCHs, DDTs and
prometryn
e EEET EMEE T
Compound Quantitative ion Qualitative ions
p (M/2) (M/2)
a- HCH 181 181, 183, 219
B- HCH 219 181, 183, 219
v- HCH 181 181, 219, 109
6- HCH 181 181, 183,219
p, p'-DDE 246 246, 318, 316
p, p'-DDD 235 235,237,178
o, p'-DDT 235 235,237,212
p, p'-DDT 235 235,237,212
FMNELY+ Prometryn 241 241, 184, 226
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Fig.1 Total ion current chromotagram of HCHs,

DDTs and prometryn
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W TN . CFROTE. TIE - IEC%E(L 1)
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ZH B TSCRAE 78.5%—110.2%2 [] . {H 23 1o 35 i
2 HAA 2 AR KB, TR BRI : 1EC
BE(L - DFFEFREUS, @ik T H, ma
FHEIZ R B s T, ik, fFsR TR
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BOR o G a FEBUMARIE I, LA E 25 2R 1915 1 1
(SNYKT 10 Byfm/INEEE R E H#FR(LOQ). AJrikh
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25 SEEREEmAE

KH R TTEE , 43 BIAHIT 9048 3% 2 W 350 4 X AE 7
() 5 MARBE S SR IEA TR . K25 SR, 5 LSRR
m A 3 ARG o-HCH, PiILRGH p, p-DDT, A —
29I H 8-HCH F1 p, p-DDD, {H & # #0755 £ R
BAFIT s A PRHEAS I FhRE, (EARGEEE, (RT 2007 4F
1 ABUUE R HA (H e ) Mgk & iR
SE o R Eh R WL 4,

3 45iE

LSS MBIFERT R, R ORI, f18fbncii/
WHE S, R BR TS R EHE
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%2 HCHs. DDTs fi#ME&RyRERE . EIAFE. HEAXFREY. ZMERMESR
Tab.2 Retention time, regression equation, correlation coefficient, linear range and limit of
quantification of HCHs, DDTs and prometryn

H A i BR8] [ ) 95 R REL LAEVEH E R
Compound Retention time Regression equation Correlation coefficient ~ Linear range  Limit of quantification

(min) (R (ng/kg) (ng/kg)
o-HCH 9.29 y=5.17x% 10°x-75.4 0.999 5.0-500 5.0
B-HCH 9.65 y =4.87x10° x-84.1 0.999 5.0-500 5.0
v-HCH 9.75 y =4.08x10°x-73.6 0.999 5.0-500 5.0
3-HCH 10.09 y =2.43x10° x—64.3 0.999 5.0-500 5.0
p, p'-DDE 12.46 y =1.86 x10*x-209 0.999 2.5-500 2.5
p, p'-DDD 13.00 y =2.90x% 10*x—463 0.999 2.5-500 2.5
o, p'-DDT 13.07 y=3.96 x10°x-78.5 0.998 5.0-500 5.0
p, p'-DDT 13.50 y =2.23x10° x-58.4 0.995 5.0-500 5.0
FAEL Prometryn 10.70 y =1.43x10*x-177 0.999 2.5-500 2.5
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Tab.3 Spiked recoveries and relative standard deviation of HCHs, DDTs and prometryn
7 Spiked levels
HEi 5 ng/kg 25 pg/kg 100 pg/kg
Compound szjéj ejfo%er ATl i 22 Avjiaﬁj e:fo%er ATl i 22 szjéj ejfo%er AT i 22
g(% ) Y RSD (%) g(%) Y RSD (%) g(% N Y RSD (%)
a-HCH 95.80 5.17 99.14 4.25 101.35 4.19
B-HCH 93.01 6.33 95.90 5.45 97.03 3.65
y-HCH 110.24 7.10 105.68 5.84 105.42 4.40
3-HCH 103.20 8.85 102.65 6.17 104.44 5.36
p, p-DDE 96.88 5.32 97.08 4.57 98.32 4.96
p, p-DDD 78.54 6.19 93.28 6.10 98.73 5.31
o, p'-DDT 107.17 8.46 101.00 9.86 103.32 9.72
p, p-DDT 112.16 9.94 103.17 10.26 105.94 8.94
FNFE ¥ Prometryn 88.78 4.58 95.97 3.90 98.45 3.56

R4 FHEFMNER

Al
Tab.4 Test results of Porphyra yezoensis WARCRAT . R METaRE | RS I RE T R

ALY 5 B AR o 12O TRIAE L DU, e Al AT AL B

A4 WA , AR 2GR B AT I K
Measured value (pug/kg Dry weight)
Compound " 5 3 2 s
é/% 3 < [+
o-HCH 6.5 52 54 ND ND 5 % X W
p-HCH ND ND ND ND ND TR, ZEICOR, EIRTE, . SAHGERRRINE F ok 12
y-HCH ND ND ND ND ND Fh =R R AR BE . (@3, 2006, 24(6): 648—651
5-HCH 54 ND ND ND ND MR, XAk, mhihdd, % Wi, IR . KRR 2y
p, p-DDE ND ND ND ND ND Y 5% B8 o YRR £ 1 - R D S A . fh A aE R, 2013,
p, p'-DDD 32 ND ND ND ND 76(2): 183-186
o, p'-DDT ND ND ND ND ND Wiz, 28, B2FAE. Tt 4 B A% B - [ AR AR BUBE S AR 62
1 NI S N1 == e ¢ ey Ny .
p. p-DDT ND 53 56 ND ND - BOE LI E e A9 ik, 2004, 23(6):

NS Prometryn 3.1 3.8 ND ND ND
*ND Jy&45 i, Not detected

K4 A, [E) i 2 485 s HCHs . DDTs FI$h &4 3

775-778

Wiz, RN, ZEURE. [EA AR B -SAH - B3 o Hr
KPR NS, A HTSEIRE, 2002, 21(4): 19-22

WA, T, ZERAE, . SRR ROEMEE AR
BEE R, Wl EEIER, 2012, 33(4): 99-106

(B8 )
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Residual Determination Method of HCHs, DDTs and Prometryn in Porphyra

ZHOU Mingying', QU Keming', CHEN Bijuan', XIE Hanbing?,
WANG Lianzhu'", SHAO Hui’, GU Xiaohui®

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Qingdao Quality Supervision and Inspection Center for
Shopping Basket Commodity, Qingdao 266071; 3. Medical College of Qingdao University, Qingdao 266021,

4. Ocean University of China, Qingdao 266100)

Abstract Seaweed is one kind of phycophyta living on the rock in shallow intertidal. Porphyra is a
kind of important economic algae, and it mainly includes Porphyra haitanensis, Porphyra yezoensis and
Porphyra suborbiculata Kjellm. The organic pollutants in the marine environment are easily adsorbed by
the ocean algae, causing high levels of pesticide residues. Pesticide pollutants in seaweed have seriously
restricted the development of Chinese seaweed industry, which inhibits the expanding of international
market. However, there are no nationwide standard methods to measure HCHs, DDTs and prometryn in
algae. The current study developed new methods to measure the pollutants. Gas chromatography-mass
spectrometry (GC-MS) was used to determine HCHs, DDTs and prometryn in porphyra. Pesticide
residues were extracted with acetonitrile, cleaned-up by Cleanert PestiCarb/NH, SPE cartridge, and were
determined by GC-EI/MS in the selected ion monitoring mode (SIM). The data was identified and
quantified with the exterior standard method. The results showed that the limit of quantification (LOQ) in
porphyra of HCHs , DDTs, and prometryn were 5.0, 2.5-5.0, and 2.5 pg/kg, respectively. The efficiencies
of extract pesticides were between 78.5% and 112.0%, and the relative standard deviations were from
3.6% to 10.3%. These results suggest that we have developed an easy, fast, and accurate method to
simultaneously determine HCHs, DDTs and prometryn in algae.

Key words Gas chromatography-Mass spectrometry; HCHs; DDTs; Prometryn; Porphyra
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