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A Method for Separating PCBs and OCPs in Biota Samples
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Abstract: Chromatographic fraction and cleanup method was developed for PCBs and OCPs in biota samples, using a self—developing chro—
matographic fraction instrument and solid phase mixture. The solid phase was composed of florisil (30%~35% ), acid—treated silica gel (50%
~60% ) and anhydrous sodium sulphate (10%~15% ). The recoveries of spiked PCBs and OCPs in column ranged from 96.4% to 119% and from

78.4% to 103% respectively, while in fish fat tissue ranged from 74.4% to 100% and from 78.3% to 102% respectively. This approach was

proved to be an efficient, fast, simple and cost—effective method for fraction and cleanup of PCBs and OCPs in biota samples.
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R 1 &fERTELZA T 21 Ff PCBs P ERFNFEIIIRERZE (%)

Table 1 The average recovery and relative standard deviation of

21 PCBs in fish tissue (%)

R 2 BEREAR 22 7 OCPs FHEURFNBEITRAERE (%)
Table 2 The average recovery and relative standard deviation of

22 OCPs in fish tissue (%)

e RECICLiES AR AR 22 e eeldlies AR Yl 22
FURHIAR  REARIER BORDIRS RRAMINAR BURMIAR  ARRMIIAR  BORUIER  RESNIIER

PCBS 71.3 87.7 6.2 7.9 hexachlorobenzene 89.2 89.4 52 32
PCB18 86.5 81.3 5.7 4.1 a-HCH 98.4 81.1 34 3.4
PCB28 102 81.9 2.8 6.7 vy-HCH 106 102 52 1.1
PCB52 101 84.5 7.4 6.4 B-HCH 109 100 4.7 1.9
PCB44 102 85.4 7.0 6.6 heptachlor 107 83.9 59 6.2
PCB77 112 83.8 43 6.8 3-HCH 110 90.3 2.3 53
PCB101 115 86.1 52 7.3 heptachlor epoxid 110 89.7 54 4.0
PCB66 108 83.2 7.7 7.1 o,p'-DDE 109 89.9 4.2 44
PCB126 115 88.7 34 6.6 chlordane 102 92.0 6.0 4.8
PCBI153 117 97.3 2.3 7.4 endosulfan-1 100 104 4.1 2.3
PCBI118 113 88.7 4.1 6.1 p.p'-DDE 108 94.3 24 1.4
PCB138 118 93.6 3.7 8.1 dieldrin — — — —
PCB105 115 92.1 5.0 6.4 p.p'-DDD 97.8 97.4 3.8 5.0
PCB187 109 90.4 5.1 6.0 endrin — — — —
PCB128 117 89.8 3.4 5.7 o,p'-DDT 89.1 70.3 52 6.2
PCB180 120 98.2 59 6.1 o,P'-DDD 924 87.2 59 2.8
PCB170 119 94.9 5.4 6.0 endosulfan-2 93.8 100 43 22
PCB195 117 94.1 5.1 6.2 aldrin — — — —
PCB200 110 99.5 54 6.3 isodrin — — — —
PCB206 114 104 6.1 59 p.p'-DDT 95.3 88.8 5.7 3.0
PCB209 115 101 6.2 5.0 methoxychlor 96.9 92.3 2.0 1.3
mirex 98.2 89.2 34 2.8

PCBs b5 , REUE15 2] R AT 1 43 25 AL ORIl
1E 96.4%~119% 2 [i] ,RSD {/NT 8.3%, £ US-
EPA (Method3550, 3500b, 3500c , 3535a, 3600c , 3620b
) b Ko E E AR (GB/T 9695.10 2008, GB/T
5009.19-2008 , GB/T 9675-1998 45 ), 4r Bt Ffa
A I RAE, AT LU T35 PCBs A 50 11 43 2544k
2.2.2 HFENIAE PCBs 1RG4 Il 45 55

MR 3 FIAL, SR AT SERL ) 23 B T 7 2 fa g
Wi 21 # PCBs (b 54, feB15 2] RIFA9 70 55
HARRCR , IR AE 74.4%~100% 2 6] , RSD (/N T
15% , %54 US-EPA (Method3550,3500b,3500¢,3535a,
3600c,3620b 55 ) b i e & E A5 (GB/T 9695.10—
2008, GB/T 5009.19—2008 , GB/T 9675—1998 %), /3
BIREREAE XA NE T4 4P PCBs 2 243 B 4 AL VE T
It HREMEHERR fa I8 I a1 20 oAb ot (IR i ) i T4k
YER, SEBL%F PCBs A6 A W0 X Pk fb 40 25, I
PERAE, WTLLR T AR g8 5 S IR & A
PCBs 1943 #5144k . PCBs FRIfEY) AR AL A
Rk E 1. 2 Pis.
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& 3 21 # PCBs FH BB FRAERE (%)
Table 3 The average recovery rate and relative standard deviation

of 21 kinds of PCBs (%)

& 4 22 7 OCPs TR RFEXIRERE (%)
Table 4 The average recovery rate and relative standard deviation

of 22 kinds of OCPs (%)

o Reclalies AR AR 22 e SecjuliEs AR B O 2
FURHIAR  RRAMIIAR  BORDIIER  RRANIIAR FURHIbR  RRELIER  BEDRHINER  RRELIRR
PCB8 96.4 932 4.4 2.1 hexachlorobenzene 89.2 87.4 3.1 74
PCB18 106 86.3 8.3 23 a-HCH 95.4 88.8 6.2 10
PCB28 102 91.4 32 15 v-HCH 94.3 94.7 52 8.2
PCB52 119 100 8.2 13 B-HCH 91.8 94.4 7.0 13
PCB44 100 95.9 1.9 1.0 heptachlor 78.4 83.1 6.1 6.3
PCB77 101 74.4 7.3 4.0 8-HCH 103 89.2 8.3 4.0
PCB101 100 90.3 14 10 heptachlor epoxid 80.1 78.3 6.7 7.8
PCB66 98.9 96.1 1.1 5.3 o,p'-DDE 89.4 94.1 7.1 5.1
PCB126 99.3 100 34 14 chlordane 87.9 87.3 6.9 6.4
PCB153 99.0 96.7 22 1.0 endosulfan—-1 94.2 93.1 53 43
PCB118 98.7 86.8 1.5 13 p.p'-DDE 95.4 85.6 13 10
PCB138 98.6 92.2 1.1 33 dieldrin — — — —
PCB105 99.2 90.1 2.9 13 p.p'-DDD 98.9 82.3 33 44
PCB187 98.5 89.7 2.0 5.0 endrin — — — —
PCB128 99.4 86.3 22 13 o,p'-DDT 92.1 102 6.4 6.8
PCB180 100 93.2 1.0 5.8 o,P'-DDD 91.3 81.3 9.0 6.2
PCB170 98.9 95.6 2.1 3.7 endosulfan-2 98.4 93.2 11 8.1
PCB195 98.8 94.1 2.0 1.0 aldrin — — — —
PCB200 100 92.4 1.9 5.4 isodrin — — — —
PCB206 103 99.2 54 6.3 p.p'-DDT 99.1 87.0 5.3 9.4
PCB209 99.2 87.0 4.2 3.2 methoxychlor 95.3 88.2 11 3.1
mirex 97.2 92.9 4.0 8.7
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Figure 1 Standard spectrogram of PCBs
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Figure 2 PCBs fat tissue samples spectrogram
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Figure 3 OCPs standard spectrogram
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Figure 4 OCPs fat tissue samples spectrogram
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2.5 fmAgARALRH OCPs M%BI1ER

B2 7 AT 0L, (R SEDRE , (SR8 T 3 A 1T AR~

Byt ta fg 412, Horh 22 Fh OCPs SL46 4 14 F,
K REgwm, Herp/heta p,p'-DDD FR A,
67.04 pg kg™ B B fa ik fa 34 S-HCH 5% B3
TR, 3 90.79 .174.62 ., 45.58 pg-kg™, 45
2 JE R BR A% X b 22 Fil OCPs L& W) 3 R 47
()5 b RCR, AT R Ffafig g4 OCPs F& F i
Lol

3 it

ABEFEAESE E EPA J5 5 FIBUA (1) PCBs H1 OCPs
K 7 2w Rk b, JFA T 20 PCBs 8 OCPs
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R 6 AEXAMEATHELF PCBs BIFRBIER (pg-ke™)
Table 6 The PCBs residues of adipose tissue of fish in investigate
sites (pg-kg™)

RT7 REXEEHARAD OCPs WK BB (ng k')
Table 7 The OCPs residues of adipose tissue of fish in investigate
sites (pug-kg™)

ey AN ¥k i €8 i) ik wEY AN 0 i) ik
PCB8 5.45 1.99 4.67 3.63 hexachlorobenzene 8.05 0.65 ND 5.34
PCB18 ND ND ND 0.28 a-HCH ND 3.14 ND 2.72
PCB28 ND 5.76 6.97 0.68 y-HCH ND ND ND ND
PCB52 ND ND 5.04 0.45 B-HCH 1.05 2.30 ND 1.97
PCB44 ND ND ND ND heptachlor ND ND 8.52 ND
PCB77 ND ND ND ND 8-HCH 1.71 90.79 174.62 45.58
PCB101 0.47 ND ND 1.05 aldrin ND ND ND ND
PCB66 2.14 ND 5.19 0.72 isodrin ND ND ND ND
PCBI126 ND 0.27 ND ND heptachlor epoxid ND ND ND 26.60
PCB153 ND 3.34 ND ND o,p'-DDE ND ND ND ND
PCBI118 0.48 ND ND 0.68 chlordane 1.37 ND ND ND
PCBI138 11.36 2.59 7.75 1.06 endosulfan—1 0.58 ND 2.94 ND
PCB105 ND ND ND 0.76 p.p'-DDE 0.64 ND ND ND
PCB187 40.53 2.29 44.37 1.15 dieldrin ND ND ND ND
PCBI128 0.33 0.37 2.96 0.86 p.p'-DDD 67.04 30.76 87.06 4.72
PCBI180 ND 10.73 ND 0.63 endrin ND ND ND ND
PCB170 ND ND ND 0.86 o,p'-DDT 2.18 ND ND ND
PCB195 ND ND ND ND o,P'-DDD ND ND ND ND
PCB200 0.51 ND ND 0.97 endosulfan-2 9.36 16.39 36.83 ND
PCB206 ND ND ND 1.19 p.p'-DDT 31.90 30.09 65.64 ND
PCB209 ND 7.53 9.46 1.35 methoxychlor ND ND ND ND
mirex 53.21 17.17 94.12 ND

T :ND 7R 80 1 PCBs & i AT H IR WR I I LR BT 3
IEE

FRIBECRE, R PR 2 Mg A8 2 DU S 38 €633 43 B Ak
WEATIZBT TS B, 4 A R Ak P TR
B AR B 45 E EPA A X7 1] 0 2 R %o
Bt 25 (R B A 220K o XFsh P 29 i 21 F PCBs
5% 18 Fft OCPs 45 fRIF 1 5 BSRCR AN TR, TR
SyVE B E T BT ShRE S R L R 4 PCBs
1 OCPs fb&49). PCBs fLAWHE I AT 15 96.4%~
119%, X g g 2UMAR BISCR AT i 74.4%~100% ;
OCPs b A WAk ISR AT 3K 78.4%~103% , X fa i i
ZH AR BN ZETT 3k 78.3%~102% ., 45 3% E K
Al FF43 8 PCBs 3% OCPs, ABFIL I 738 T £
FhEs NG I S e 7R PCBs Fil OCPs b &4y 85 5
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