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Abstract

Most countries have the legislation and regulation for POPs control in food. In here, we studied the quantitative
analysis of 24 organochlorine POPs (a«-HCH 1, 3-HCH 2, v-HCH 3, §-HCH 4, trans-chlrodane 5, 2,4-DDE 6,
a-endosulfan 7, cis-chlordane 8, 2,4'-DDD 9, endrin 10, 3-endosulfan 11, 2,4'-DDT 12, endosulfan sulfate 13,
HCB 14, aldrin 15, trans-nonachlor 16, 4,4'-DDE 17, dieldrin 18, 4,4'-DDD 19, cis-nonachlor 20, 4,4'-DDT
21, heptachlor 22, heptachlor epoxide 23 and mirex 24) with GC-ECD. The retention time of analytes were
ranged between 19.18 min and 34.69 min, and their peak intervals were over 0.05 min at least. LOQs were
ranged 0.003 ~0.033 ng/g, and their recovery rates were showed 60.9 ~ 120.8% on the 0.1 ng/g concentration
of 24 organochlorine POPs. All tested 30 sundried salts were collected on Korean retailed market, and any
analyte was not found in all the samples on LOQ levels.
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Table 1. GC operating condition for quantitative analysis of 24
organochlorine POPs in sundried salts

Instruments
Injection
Column

Flow rate

Oven condition

Detector

Total flow

GC-ECD Agilent 6890N (Agilent, USA)
1 mL splitless mode, 230C

DB-5 (30 m x 250 um x 0.25 Wm)
N, (0.8 mL/min)

Initial temp. 60C (2 min)
1% Ramping rate 20C/min
Temp. 120C (5 min)
2" Ramping rate 5C/min

Max temp. 270C (10 min)
Total running time 50 min

ECD, 300C

Nz (60 mL/min)
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Fig. 1. The structure of 24 organochlorine POPs; Group I mixture («-HCH 1, 5-HCH 2, +-HCH 3, §-HCH 4, trans-chlrodane 5,
2,4'-DDE 6, «-endosulfan 7, cis-chlordane 8, 2,4-DDD 9, endrin 10, S-endosulfan 11, 2,4'-DDT 12 and endosulfan sulfate 13) in
black box, Group II mixture (HCB 14, aldrin 15, trans-nonachlor 16, 4,4'-DDE 17, dieldrin 18, 4,4'-DDD 19, cis-nonachlor 20,
44'-DDT 21, heptachlor 22, heptachlor epoxide 23 and mirex 24) in red box.
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S(Hong 5, 2006)2] WS 44 3}to] Table 11} Zro] DB-5
(DB-5, 30 m x 250 um x 0.25 um)S He] g ZEoa AM
sto] GC-ECD7|7184 2402 AAstalon, EAt4Y 24%
POPs £219] &40l AL 93}9], standard mixtureS
2709 Z1E(Group 1 13Z, Group II 11%) o0& EE3lo] A
Z5F9thFig. 1).

= 7)ol 1202 UHA 24% POPs9] AZubE 1L,
Group 19]4 a-HCH(19.18 min)2 AJZ-0.2 3-HCH(20.23
min), 1-HCH(20.47 min), 5-HCH(21.37 min), rans-chlrodane
(26.97 min), 2,4-DDE(27.14 min), a-endosulfan(27.43 min),
cis-chlordane(27.53 min), 2,4'-DDD(29.60 min), endrin
(29.17 min), S-endosulfan(29.49 min), 2,4-DDT(29.93 min)
12)31, endosulfan sulfate(31.01 min) $£A2 AE E3loH,
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Group 19| 4= HCB(19.54 min)S A]ZtS 2 aldrin(23.27
min), frans-nonachlor(24.60 min), 4,4'-DDE(26.24 min),
dieldrin(27.72 min), 4,4'-DDD(28.29 min), cis-nonachlor
(28.38 min), 4,4'-DDT(29.80 min), heptachlor(29.98 min),
heptachlor epoxide(31.14 min) 121, mirex(34.69 min)
£0 2 AEEIH(Fig. 2). 24%F POPs & AZ0fEIH9)
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Fig. 2. Results of GC-ECD analysis for 24 POPs. GC chromatogram of 24 organochlorine POPs by GC-ECD; Standard mixture group
I (top), standard mixture group II (middle) and a sample (bottom).
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Table 2. Calibration equations, LOQs, and recovery rates for sundried salt
Calibration equations LOQ Recovery (%)
Slope Yo r (ng/g) Rates = CV
1 69.31 -46.22 0.9994 0.003 664 + 4.2
2 28.97 -12.50 0.9976 0.009 754 + 10.5
3 50.29 -55.93 0.9994 0.013 107.6 £ 7.3
4 53.29 -73.24 0.9991 0.005 118.1 £ 104
5 56.25 494 0.9992 0.005 883 £ 7.1
6 36.19 19.88 0.9966 0.012 654 + 4.0
7 48.84 23.89 0.9978 0.007 855+ 13
8 69.30 -86.45 0.9980 0.013 773 £ 5.7
9 36.43 -22.03 0.9999 0.011 65.1 £ 1.6
10 6.53 31.76 0.9882 0.022 119.5 + 16.8
11 42.83 7.72 0.9990 0.009 724 + 10.7
12 11.49 -36.84 0.9979 0.010 60.9 + 5.7
13 17.88 -28.14 0.9946 0.012 61.5 + 15.7
14 81.50 70.72 0.9992 0.018 63.1 £ 7.3
15 55.97 -19.06 0.9995 0.033 782 £ 6.5
16 50.98 1.23 0.9999 0.010 62.5 + 8.7
17 50.45 155.76 0.9598 0.010 75.6 £ 16.9
18 65.84 -63.50 0.9994 0.013 728 £ 74
19 32.22 -12.85 0.9998 0.025 65.8 +£ 8.3
20 50.17 -22.37 0.9999 0.019 70.9 £ 5.5
21 6.42 -25.85 0.9979 0.031 120.8 £+ 18.0
22 11.31 -29.18 0.9950 0.008 103.1 = 104
23 46.13 24.68 0.9992 0.010 69.3 £ 2.6
24 29.34 -5.66 0.9998 0.030 659 + 1.9
Sk (Table 2). 2+ 450 thet 81422 A2 60 gl 10 ZALQ B
ng/g BEE 0.6 miE Hsie] SIS AL F AR
AARI SUT BN Hgstel APt 1 A% AL FENSH FEATARIPI0TACS, PI007425)
60.9% ~ 120.8%= T21%|¢icH(Table 2). 4 ZH=A1sH] 7)1 B-GAFI(PI0063382011)8] R Lo
B AT SFYE HHFRANS B2 245 POPs B o3 o]RojH&c)
Ao gk HYH FFaA 41 B AR o5 2AF
o] A oSS el 4 99l wk GC-MSD
E 5% AARSAYE WS e A0 BATAL. g o = g
=2
S| AT AT FATL, 2004)2] A7} HL 2, =L elsl =
S Aok W e 871947 POPsS| B4 5 A%
o] >DDT9] 7% 0.67~6.13 ng/g 702 HiE v} §lo FTEATA (2009) AAEY BANS TAEF 4248 2 FAFAS}
5] Ay -
1, Aok @ PEEG 3 AR 2OR %A POPs B T SIS (20072008, T1-190000-001530-01 %
i _ . EXE4, pp. 45-5
Ho| MUY AA3t dAS AXNHA 771422 ALt i+ A Z oo} %1_};3;4 (2009a) AE0] LOkRI 25| 87] %, AlEo|okLo}
29| 719 =0] WAE7] o] AAY W o5 A 2 3, . 3792
Fpo] AERAS Yol A0 BotEth EF, o] ¢ AFEWNE 009) 4 V1= S5t A APRA (G
et - - ) Al 2009-1725), AE0|OFEAA, pp. 2-4.
A AU AL R s AL Hol FHR| ,
1R AL GUE S E sl fUf} ol AN Frafokl Y (2004) WA gofEdo] At Aol mA
st glo] AFsHHS] POPs B4 £ SO A%

gk AL (BSPN50300-1640-4), #38t71&5, pp. 5-13.
Ha J. O., K. Y. Park (1998) Comparison of mineral contents
and external structure of various salts. Journal of Korean
Society of Food Science and Nutrition 27:413-418.
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