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Levels of Polychlorinated Biphenyls in Tibetan and Yi Adolescents’ Hair from

Liangshan Prefecture, Sichuan Province

ZHOU Ying', SUN Yi-ming', JIN Jun"?", LEI Jian-rong', QIN Gui-ping', HE Xue-zhu', LIN You-jing'

(1. College of Life and Environmental Sciences, Minzu University of China, Beijing 100081, China; 2. Beijing Food Environment and
Health Engineering Research Center, Beijing 100081, China)

Abstract: Adolescents’(11-19 years old) hair samples(n =39) collected from Liangshan prefecture, Sichuan Province were analyzed
for 12 dioxin-like polychlorinated biphenyl (DL-PCBs) congeners by gas chromatography-mass spectrometry (GC-MS). The levels and
distribution characteristics of DL-PCBs in Tibetan and Yi Adolescents’ hair were studied, meanwhile, the relationships between the
levels of DL-PCBs and the nationalities, eating habits and genders were addressed. The results indicated that the average concentration
of PCBs was(102.2 +14.3) pg-g™" with the range from 9.6 pg-g™" t0 991.6 pg-g~'. The concentration levels of this region were
relatively low. PCB-77, PCB-105 and PCB-118 were the major congeners, contributing to 84. 7% of the total. The levels of PCBs in
Yi teenagers’ hair were higher than those in Tibetan, and the concentration in hair was related to the frequency of eating meats and
drinking milk per week. It might be attributed to the different eating habits of these two nationalities. When gender was considered,
significantly higher concentrations were found in female than in male( P <0.05).
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(EARERAEH T2 AR . B, 1.0 g h
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300°C. FHERT . WA 100CAFRF 3 min, LA S
°C -min "' JF & 270CA£4% 3 min. B WA,
FEFRHEN 1.0 mL-min ' ,%%Kﬁ/ﬁﬁ#
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DAEE(SIM) |, B RO, B F- IR EE Sl 150°C
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290, 292; PCB-123 _ -118 . -114 _ -105 . -126 I3
FH m/z 326, 328; PCB-167 , -156, -157 . -169 1
BT m/z 360, 362; PCB-189 & 1M m/z
394, 396; "“C,-PCBs WHRE i & F m/z 5%C,,-
PCBs AHX R AR AN 12.
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Wl 6. 25 [ pr Bl R . 104.54% +
11.26% , i #2251 ik ) H AR & AR T 5
HEENS% . ERHEEN: 0.26 ~2.34 pg-g™'.
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Table 1 ~ Concentrations and detection rates of DL-PCBs in the adolescents’ hair of Tibetan and Yi nationality
PCBs e WG S b BHEhE e WRELH R ZiEhE BrEhE
/pgrs”t /pgg”! /% /pgg”! /pgg”! /pgg”! /pgg”! /% /pgrs” /pgrg!
PCB-77 17.7 11.0 ~69.9 100 42.2 15.4 9.5 5.1~144.3 100 18.3 6
PCB-81 n. d. n. d. ~20.3 10 n. d. n. d. n. d. n. d. 0 n. d. n. d.
PCB-105 40.2 11.2 ~201.9 100 96 37.4 14.7 n. d. ~149.9 84 30.4 14.5
PCB-114 4.7 n. d. ~41.2 70 3.8 5 2.8 n. d. ~18.5 63 2.2 2.8
PCB-118 70 19.9 ~374.3 100 160. 8 60.5 23.6 n. d. ~256.4 84 59.3 23.1
PCB-123 n. d. n. d ~195.4 25 n. d. n. d. 4.7 n. d. ~116.3 63 11.3 4.2
PCB-126 n. d. n. d. ~4.6 20 n. d. n. d. n. d. n. d. ~3.0 26 n. d. n. d.
PCB-156 8.2 n. d. ~41.2 95 20. 1 6.4 5.8 n. d. ~33.3 95 9.8 3.9
PCB-157 3.6 n. d. ~15.7 80 7 1.4 1.5 n. d. ~26.0 74 0.9 1.5
PCB-167 7.3 2.2~25.4 100 13.1 3.7 3.3 0.6 ~27.5 100 6.5 1.5
PCB-169 n. d. n. d. ~4.0 15 n. d. n. d. n. d. n. d. ~3.0 11 n. d. n. d.
PCB-189 0.4 0.5~5.6 50 0.5 0.6 0.4 n. d. ~1.6 58 n. d. 1.5
Z PCBs 152 48.1~991.6 343.4 130. 4 66.3 9.6 ~779.8 138.7 58.2
Dn. d. FRAKH
F2 FWEDELL T PCBs MK E KT S HAthith X fgxdbL D
Table 2 Comparison of theLevels of PCBs in hair samples between Liangshan and other regions/countries in the literature
ISES B R 2 5% o G it
Lo A 4 7 JFHE 25.5(5.1~44.7) [14]
i i 8 7 S R 7.4(1.0 ~17.6) [14]
P (P DR ) 42 5 HIE 7.7(0.9 ~46.0) [15]
R AR T (P 2) 15 6 SR 14.9(5.8 ~20.5) [16]
TEPEF 953 4 A 449.6(346.1 ~596.7) [17]
et (P 52 14 JLFE 91.0(29.0~220.0) [18]
K& (HE) 50 30 T4 161.0(72.2 ~285.3) [19]
S FEWECPHE) 23 30 HAH 68.9(32.1~105.6) [20]
wel (P E) 39 12 T AE 66.3 x1077(9.3x10 73 ~991.6 x103) M5
2.2 GEETT AR KT PCBs [Al G AL FUDIR T (5 LA de k. bR A5 AE XS 3 AR

WK 1 7 L& I PCB-77. PCB-105, PCB-

118 ATt LR /DA Sk K v 22 G R (1) 32 22 [ i
£, 15 > PCBs Y 84.7% , DL-PCBs #.1k ft PCB-
118 1Y He ¥ fix 5, Ho%F DL-PCBs ¢ ¥ 19 o7 ik 35
46. 2% , HR sT#kAL = 94 PCB-105 F1 PCB-77, 5T
Wk 5K 24.6% | 13.9% , iZ 45 R 50 5t s )R £
AP KRFBILEMELELE" | SHAFBE
RS S U e PCBs 1) 3 B DR AR A RS, A R

FUIA DR & PCBs 15 YK F AT ST I, 43
B 1 PCBs [l I AL 115 3 1 A7 1T 1 o A AR 5G4
V&7 T 207 S s <3S R RE 1Bl =0 B TR ES
TEFR iz, 3 n] BE R 3 R E [ PCBs 1Y 75
FEPMRE A A 0 FZEN | [, XS
F I AE 77 R0l H 9 PCBs 3 22 S IR AU 1 35 52 AH
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Fig. 1 Median levels of DL-PCBs in the adolescents’ hair

of Tibetan versus Yi nationality

JEMi T 12 Fh DL-PCBs BYME 455 (% 3) , K %
RAESHEAJEN H PCBs (P =0.016 <0.05) , 8%
RFESHEANE T PCBs (P =0.000 <0.01) , #%Ji
KFEE + 3 PCBs (P =0.000 <0.01) , 8 i & FE
5 +3Ed PCBs (P =0.002 <0.01) , #RAEAE 5 I35
(AR DG, W IX & FE | +-38 | IR i h PCBs [A]
JERAA A R ELAT — B
2.3 k& PCBs 1975 44 K- 5K & ARG
BRI, T PCBs 1Y 32 5 M fiik 2= Fa e
P, Gyl o B e e A A AR SRRV , 53K
LB B SR N T o e B R4 Rl A A
SR B S5 T ()T R, 2 B SR PCBs 15 4
3 3 B B BRI B 5% i o A, 9T DA Bk R 2
e NS, o KRB PCBs /& A& h
PCBs B @AY FER 57>

®3 WXL, EEED., B%L &S DL-PCBs WiRESBREMMES L

Table 3 Concentrations and the percents of congeners of DL-PCBs in soil, yaks’ fat, adolescents’ hair

of Tibetan and Yi nationality in Sichuan province

PCBs MR T KA b g 4 42 (23 FiM I 4 4 AR 7 123
/pgrg™ (%) /pgrg ' (%) /pgrg ! dw(%) /pgrg” (%)
PCB-77 17.7(12) 9.5(14) 1.4(12) 10.7(6)
PCB-81 n. d. (0) n. d. (0) n. d. (0) n. d. (0)
PCB-105 40.2(27) 14.7(23) 3.7(34) 32.6(18)
PCB-114 4.7(4) 2.8(4) n. d. (0) 4.1(2)
PCB-118 70.0(46) 23.6(37) 2.2(20) 73.7(41)
PCB-123 n. d. (0) 4.7(7) 1.0(9) 8.5(5)
PCB-126 n. d. (0) n. d. (0) 0.8(7) 5.1(3)
PCB-156 8.2(5) 5.8(8) 0.7(6) 20.2(11)
PCB-157 3.6(2) 1.5(2) n. d. (0) 7.2(4)
PCB-167 7.3(5) 3.3(4) 0.6(6) 11.8(6)
PCB-169 n. d.(0) n. d.(0) 0.5(4) 1.2(1)
PCB-189 0.4(1) 0.4(1) n. d. (0) 6.6(4)
S DL-PCB 152.0(100) 66.3(100) 10.9(100) 181.8(100)

JUEARBFERE iR A R — 3B IX, (0 T2 HA
[) DB AR B AR A T 22 5, BIRAE Ml X 3% IR 1
PRI RE V- 12 v T , A6 1 AT 1 W DAD] 8 v
BRI EFERGER S PCBs 5 2 8 TR0 , il 2t -k
55 (independent sample t-test ) 2 BH L . %% P~ R %
KFE > DL-PCBs WA B EMEF (P <
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