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A study of iodine species in human urine and plasma
WANG Yuan. LIU De-ye
Jiangsu Provincial Center For Disease Control And Prevention, Nanjing , 210009 ,China

Abstract : Objective To study iodine species in human urine and plasma. Method A method based on ion chromatography-
inductively coupled plasma mass spectrometry (IC-ICP-MS) had been established to study iodine species and quantities in hu-
man urine; a method based on size exclusion chromatography-inductively coupled plasma mass spectrometry (SEC-ICP-MS)
was developed to study iodine species and quantities in human plasma. Results IC-ICP-MS determined the 105~ and I" quan-
titatively, the limits of detection (LOD) were 0. 3 ng/mL for both 105 and I (calculated by I). The linear coefficients of
105 and I" and were all>0. 999 in the concentration range of 0. 5-150 ng/mL. 10;  was not detected neither in plasma nor u-
rine, while I” was only detected in urine. The relative standard deviations (RSDs) of 1" in urine was 4. 7% while the spiked
recovery rate was in the range of 92% to 105%. SEC-ICP-MS analysis demonstrated that iodine in plasma was mostly bounded
to protein and large molecules with certain amount of I . The I in plasma was quantitatively determined by SEC-ICP-MS
with the LOD of 0. 6 ng/mL. The linear coefficient of I" standard curve was >>0. 999 in the concentration range of 2. 0—50. 0
ng/mL. The spiked recovery rate was in the range of 82% to 94%. Conclusion The established IC-ICP-MS assay can analyze
iodine species and quantities in human urine, while the established SEC-ICP-MS can analyze the iodine species and 1™ quantity
in human plasma.
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The determination of hexavalent chromium in water samples by

ion-chromatographycoupled with non-post column derivation and UV detection
ZHANG Hao. ZHANG Li-hui, HUO Zong-Li
Jiangsu Provincial Center for Disease Control and Prevention, Nanjing 210009, China
Abstract : Objective To develop a method for determination of hexavalent chromium in water samples by ion-chromatogra-
phy coupled with non-post column derivation and UV detection . Methods The ammonium sulfate and ammonia mixture was
used as mobile phase of elution , the big volume sample loop was applied in the method. The UV detector was used for direct
analysis at 350 nm wavelength. Results The Results showed a good linear in the range of 0. 005 -1. 000 mg/L.. The limit of
the detection was 0. 000 3 mg/L. The recovery rate of spiked samples was in the range of 98.0 % to 99.6 % and the relative
standard deviations for standard solutions were from 3.6 % to 4.1 % (n= 6). Conclusion The established method is suitable

for the daily sample inspection due to its high sensitivity, good accuracy, low detection limit and simple sample pretreatment.

Key words: lon chromatography; UV detection; Hexavalent chromium; Water
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0.33%~1.75% AR KNy 96.5% ~105. 0%, S518  #ES7 A 7 k3R Ve a8 LBt L JC 40 L R SO v 38 R K R I
AR TR R FL 4 Rl MBI B F & S I AE .

KA O R R IE K AR L s AR L W B T
RESHES RI13 X EARINAD : A XEHE:1006-9070(2018)01-0007-03

Determination of chlorite, chlorate and common inorganic anions

in drinking water by on-line ultrafiltration-Ion chromatography
YANGZhi-guo. LV Mu-yang
Yizheng Municipal Center for Disease Control and Prevention, Yangzhou 211400,China

Abstract: Objective To establish a method for determination of chlorite, chlorate and 4 kinds of conventional inorganic an-
ions in drinking water by on-line ultrafiltration-lon chromatography. Methods Conductance-lIon chromatography and
Metrosep A Supp 4-250 separation column were employed, Na, CO;/ NaHCO; buffers of different concentration were used for
elution at different flow rate to optimize the elution. A total of 20 pl. collected samples were loaded directly and subjected to
on-line ultrafiltration and chromatography analysis. Retention time was used to qualitative analysis, while peak area was used
to determine the concentration of ClO,  , ClO;~ , F ,Cl”, NO; -N, SO,* in drinking water quantitatively. A series of
standard solutions (stdl to std5) were prepared to generate standard curves of each component; the limits of detection, preci-
sion and accuracy were evaluated at the same time. Results  After optimization, (1.8 mmol/L Na,CO;) /(1. 7mmol/L NaH-
CO;) buffer at 1. 0 mL/min flow rate was used for elution. The established method was used to analyze 6 components in wa-
ter, resulting good linearship,the correlation coefficients of calibration curve were 0. 999 2-0. 999 9. The limits of detection for
each component was 0. 2-2. 4 ug/L, the relative standard deviation was 0. 33%-1. 75%, the spiked recovery rate was 97.5%-
105.0%. Conclusion The established method was simple, rapid, with no interference and high sensitivity, which made it
suitable for determination of chlorite, chlorate and common inorganic anions in drinking water.

Key words: Ion chromatography; On-line ultrafiltration; Drinking water; Chlorite; Chlorate; Common inorganic anions

Bl 25 K Ak PR R B K B RO AR KK B A HAT B A % KA T (H 2377 2 S8 IR 4 A S 1R

AE AL B 2 A9 R BORAE R K AR BE R AR B ) ERSFR= Y. Horb, SR #h B oA B A B AR
ZH L RS R R S SR i Y 4 Il B o A T 5 TR ST SRR £ 91 D B W) TS PR
RE R MRS 7 B K0k A T

hm

WA, AR — RIS BN M R K R b SRR S Y ]

DOT:10.13668/].issn.1006-9070.2018.01.003
EE B R (1978 ), B TLIR AR B EAT B0, 32 A @35 5007 T4
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(SO (1N s el = I 2 11O I O 2 W 74
R R BB S T AR K R LG I S AR . R
<0.7 mg/L"7, FAN YK k2 B 75 Yt AL
S Gl R R AN B R SR A A B S TR R U
M) R 7L 2 ek AR i B 3 JA K e

e LR Uk B AR R ST AT BT % B — B RE A Ak B B
A 38 i 0% B AR ol A Ut B L2 AT L B A L AT
FH i R U8 Tt 1 2 A 2 3 8 108 R A B AR S B
F T A O A IR o i T W 4 S W ek L A
WA 3G 3 B . AR F O B AR SR o A
0T SO 78 2 0 5 8 8 2% T, A S — b 0 IR K A
WA R £ SRR SR AL W L Ik W | il R R R B R
SRR E - T ATk

1 7T E

L1 MEARA T 861 BB ik G+ 77
D FCA SR I 8% A R 4% 813 AL g sh R
833 MU AE £ UK P T GREIE I 0. 22 pum) \IC Net 2.3
3 T AEuh ; Milli-Q Integral3 #B4E/K R4, WA
3 SB05-224-2008 , &Mk £h SB05-223-2008 (1000 mg/L
AR B S5 Ok 7 BEBIE A I ) L SR AR ) GSBO7-1266-
2000, & £ ¥ GSB07-1267-2000. fi§ g £ & GSBO5-
1144-2000 . 51 2 £ GSB07-1268-2000 (7% 500 mg/
L, [ 8 PR B O 47 6 Ry B v A o B 58 9T 5 ik T2 4 (Na,
COy) kR Z 81 (NaHCO, ) #4543 #1 4l (= 24 4 A ik
2R A PR D 5 RV TR P AR VR X T B R OR T 18
MQ H 2K B .

L2 sk B ARZEHERA 5K 2
mmol/L Na, CO,;)/(1.0 mmol/LL NaHCO,). (1.8
mmol/L Na, CO,)/(1.7 mmol/L NaHCO,) ¥ & 1)
WV, PEHL 0. 7.1.0 L 1.2 mL/min 3 AN [A] i 5
LS5 e 6 P2l 70 A 52 HoAl B 7 19 T3 LA Je
3 A I T8] 3 17 e DG Ik 88 ARG S R AT FS 8 € 3 A
1.3 &5 K Metrosep A Supp 4-250 HI [
BTk (4 mm X 250 mm) . Metrosep A Supp 4/
5Guard £ 3 4E (50 mm X 4 mm); MKPE W N (1.8
mmol/L Na, CO;)/(1.7 mmol/L NaHCO,), 3 &
0. 22 pemm ZKRH 2 U8 A B 25 $h 08 W A 1.0 mL/min;
P& A W 100 mmol/L H, SO, 5 3 FF /K TS
20 L,

L4 #alzx KHKRER. HE#EFE ELR
UE TS B H ARG A DN L A% 2H 4 DA IR BRI
[F) s P, W T ARE L A DU CLO, — (ClOs— (F (CL
NO; -N.SO,* 4 6 A~ 21 7 (9 W & k>4 fh K 0
s R i s

Lodo 1 2zl bm o il 2 ARG 7 M XK op bk 6 Fifr 2]

I A LB E stdl ~std5 25 R YIRS AR IR &
Y53V BE DL 1 R AR AR R U AR T L 2R AT 0
H AR T AR A 305 R R R OC R AL, &
il & 21 3 b il 2

R 6 ARG bR LR WA 1 7 Wk (mg/ 1)

RIEN]
5y
stdl std2 std3 std4 std5
ClO; — 0. 20 0. 40 0. 80 1. 20 2.00
ClO; 0. 20 0. 40 0. 80 1. 20 2.00
F- 0. 20 0. 40 0. 80 1. 20 2.00
Cl™ 5. 00 10. 00 20. 00 30. 00 50. 00
NO;  -N 0. 50 1. 00 2. 00 3. 00 5.00
SO, % 5. 00 10. 00 20. 00 30. 00 50. 00
Lo4.2 KR BR . LASEZR 3 A 16 o Wi IV %) N7 19 2% 4

3 U AR A S IR kB

Lo4.3 KEW B ERE W AT R G Al R0
W ostd3 FESLHERE 6 YR, W R B L TR A% A A K
e BE W AR X A5 AR 22 (RSD)

Lodo4 MERREE  DISCS % — G aliK A i (2 I 15 4%
Aoy AR B ) > A B A — 52 & W R Eh L SR AL
SALY ALY R AR A BRI P R 3 FROR
] e BE s I V5 VB, X 45 41 4y 1 AT I AR BT, 5 TR
B,

2 HR

2.1 wmkEAHAMmA RAANEWEERN Na, CO;/
NaHCO, #f 3 # - LLAS [R] i XS 6 2 70 (19 73 3 25021
AT AL, 5 R BoR, X (1. 8 mmol/L Na, CO;)/
(1.7 mmol/L NaHCO,) iy ik e i A 1. 0 mL/
min [, 6 B2 53 24 52 AR B T 40 B 23 A i Ja)
s DL S5 10 S S AR R AR 7 L 3R B B VR MR std3
PEAT ARG & AN S B sk 1] 16 min, 20 25 B R4 LI 1,

©
NS
N
al
—
35+ <
30 + o0 @
g & e
S o o & o
7 25 - — 2 - =
E <+ X T 2 <
e =] S =}
= o o @ N
20 S o [epNe] !
B = Z
T A /\
I I
15 E=

01 234567 8 01011121314 mn

Cond

B 1 LB aigElERs

FrAE R VAT std3 B354 B 1K

2.2 AEMEZAREER REANIAERERF, L
VMBS S X bR e TAE RPN IE W A7 /. 4%
AT IR A PR E R D e Ll 2R 1113 J7 R LA e R LA
ek BRI 2,

o
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R2 OELMUE-E T OBENERT KT 6 F
A3 019 75 R R 56 AR RO AR Y IR

AR D o3 B — € O AR R AR R
AL ALY A IR R S BRI ER RIS AR

2174 97 R E 3 L =R v e v 2 0 — —
i MVOTE | RORRRG) BRGl) Ry  (ECR S R 4% L5 b
ClO, — =3.523 1x—0.017 5 0.999 9 1.2 .
’ Y ! 7 N 96.5% ~105.0%, W3 4,
ClOy~ y=3.110 9x+0.0053  0.999 7 2.4 . o
. ' a0 016 2 b ) F3O(ELMUE TR
y=13.73 x+0.0 0.999 0. .
TR 6 2l 40 B 4G 4% B (n =6)
Cl y=11.501 32-21.700 5 0.999 2 0.5
21 45y S HRE (mg /L) RSD (%)
NO;  -N y=22.366 8x-1.968 0 0.999 8 0.2
ClO, — 0. 81 1.01
SO, ? y=17.082 1x-5.216 9 0.999 7 0.7
ClO; — 0. 80 1.02
F 0. 81 0.93
2.3 WEE HFMHREOIESZET . SR AR ¢l 19.55 1.75
VAW std3 L HERE 6 K, & 20 4y ik BE RSD N NO, ~-N 1. 99 1.08
0.33%~1.75% , \EIPE® I, W3 3, SO,2 19. 54 0.33
2.4 EFRE LISRE —gaiK RS (B IS4
R4 ELBIE-E T Q%L E KR 6 Fldd 20 gz Bk R
44y A A (mg/L) fikr i (mg /L) W5 {8 (mg /L) Il g 2 ( %)
ClO, 0 0. 20 0. 80 2. 00 0.210 0.796 2.002 105.0 99.5 100. 1
ClOs3 0 0. 20 0. 80 2. 00 0. 201 0.798 2.001 100. 5 99. 8 100. 0
F- 0.010 0. 20 0. 80 2. 00 0. 206 0. 803 2.017 98.0 99.1 100. 4
Cl™ 0.029 5.00 20. 00 50. 00 5.121 19. 323 50. 605 101. 8 96. 5 101. 2
NO;  -N 0.013 0. 50 2. 00 5. 00 0.508 1. 978 4.990 99.0 98. 2 99.5
SO % 0. 041 5.00 20. 00 50. 00 4.911 19. 561 50. 319 97.4 97. 6 100. 6
3 itig SEHE SIS T R AR S ORI Ll A R A

FIRTI E T 7K A I S R £ SRR 3 S 4 Fh AL
TCHL B & & 1 J7 2 325 E i vk L ot
OB W B T B T T (0 i A L PR
VA VI o606 B v R T R AR R R I B
Rt A 2 ) L4 A BB FE I X S N B A S
KPR BE L 2 1 N — A e AR R Tk
SE T FE SO A2 3t 0. 22 pm 8 WS 08, 8 B 6 =
FRRE ity S 30 5 L2 5 R P 285 1 5 40 A i Ak B L B I
HA Dy BN 05 G i AU

AT SR A 0 - 1 1 € 3 3 0 R AR K R
6 ML 2> B AE AR RS O U R AR DU E
AL A T R Ak B D PR R M R AR T AR R L 4
JE TR 23 A I ) [R] Bk AR A T T A 2 O
Z R ARG . SEBR TAR . S MR L SR
ok b & 21 Gy i E T R AR R IR ER A
R F R 0 2SR R i 2 TR SE 5 DA il B 85 L R X
AL A 2% 412 O BRI (] A 2 o SO E A R
T 3 T B o 07 SO0 B S5 0 S Y R o D . DL PR IE R
st (193 8 ECR

5 A R T K bR R 0 7 BT R B 32 s 8
B ok G I ARG L TG R R A AL B B R AR
i B OR3P TE L R R R R

B HE) .
2% ik

(1] fom, 335, RHE T % . AT K o 0 SRR £h L 5 4k Fn 4
R R AR L) ], VT35 39 5 1< 2% , 2010, 21(6) :52-53.
JEATOF, S ARAE . R FY - AR K PR 3R | W S0 R £ 1 S F 4
W k1], T ARG E R ,2012,19(6) - 38-41.
BRA . R 2RO 4 e b Sk B L0 Tk FH K R K
1999,30(2) :1-3.
B, EARN . SRR # @)= W aE e e L] DAY
2004,33(1):115-118.
JEVMT S JE /NG . AR K R i T SRR B SRR R R TR R R 1 S - £
T [0, A SR 44,2009, 26(7) :630-631.
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C TE TR -

R LIS B e e AL B )5 20 L e 5

kB, %) e
LR FERTG R P, d® 210009

WEBR BRI RO R TR SR BRI B AT A BT R R 22 e . TR R T 40 4k
FRA KR RE S BRSSO U A T BRI B BE i BRI AN T IR R — 2, I 7E 0.001~0.05 mg/
ke . - 245 A1 5 R 30 0 A 95.3 %6 ~98.5 %0 . B T i R 96.8 %6 ~98.6 %6 . 6 W4T I 5E AH Xt b v A 22 (RSD) L 1 ik i A 0.
A1%~3.29% IR R 1.54% ~4.04% . &6 PR AT B 7 i 4G 50 45 R — 20 3938 F T 2L L0k ih ek 4 VB LB 4 RS
FEITE MM E .

SRR WM s A 5 B 5 B A B 5 N T A 5 T T R 5 R B A S R IR B

hESES RIS XEFRIZAD A X EHS:1006-9070(2018)01-0010-03

Analysis of pre-processing methods in determination of iron, copper, zinc and

magnesium in infant milk powders
ZHU Chun, LIU De-ye
Jiangsu Provincial Center for Disease Control And Prevention, Jiangsu Nanjing , 210009

Abstract: Objective To compare the difference between the wet digestion method and microwave digestion method in de-
termination of the iron, copper, zinc and magnesium content in milk powders. Methods The sample of milk powder was di-
vided into two groups and was processed by wet digestion method and microwave digestion method, respectively. The iron,
copper, zinc and magnesium in two groups were determined by inductively coupled plasma mass spectrometry. Result The lim-
its of detection of above 2 Methods were consistent, both in the range of 0. 001 to 0. 05 mg/kg., the average recovery rates of
wet digestion was 95. 3% to 98. 5%, and those of the microwave digestion group was from 96. 8% to 98.6%. When samples
were subjected to 6 parallel determinations, the RSDs of the wet digestion method was from 0. 41% to 3. 29% ;while the RS-
Ds of the microwave method was from 1. 54 % to 4.04%. Conclusion The detection Results of both Methods were con-
sistent , which make them suitable for the determination of 4 nutrient elements in infant milk powder.

Key words: Milk powder;Iron, copper, zinc and magnesium; Wet digestion; Microwave digestion; Inductively coupled plas-

ma mass spectrometry

BRHVREVEE R AL T ERITR, B ILTHR
W ZE SRR bR . BT E AR A A I R 1 A
£ ICE NI E (GB5009.268—2016) , 42 LA fak Ik 114 fift 5%,
JE 3 T A R AT R A B R GRS B A R R B vk
P e & iR AR — kM BT AR R TS e
JE AT AR HE BT A AT Ab B A R B X B 7 AR 43
LU 35 e B R T RE T AR 58 4. AR SE S 43 ) OR R
T T R T e Ak B R R R S A L R S S
[ R NI TR LRl Dk I 2 AN e ST S R O s 214
VR AR L 9 A R T 4 SR R T — B

DOI:10.13668/j.issn.1006-9070.2018.01.001

1 #REFE

L1 E2EME5RA

111 EEALE: Agilent 7900 H B & % 8 11K &
WAL CEZEER AR 5 EH4A5A plus 788 5 i o1 b G
AZERL s XT-9900 P T AL C R BT .

L1200 g o b o 0 YA, B 58 DR 4 9 s o A
WFSEHT .1 000 png/mL(GSB 07-1264-2000) 5 4 #5 1 1
W R EBE R BE. 1 000 pg/mL (GBW
08615); ¥ #x i ¥ W, B i & Bl 2 0F 5% B
1 000 pg/mL(GBW 08620) s BEFRMEW W - [ A5 (0.4

EEWB: " T =L HEBE¥FEANATH (QNRC2016540) 5 1T 45 4 T By B2 % B A 8- A (Y20130053) 5 L 97 4 & 2 7% B0 47 5 2%

(ZDXKA2016008)
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J& K HL TR RE 43 B Rt s 1 000 pg/m L (GSB 04-
1735—2004) ; B iR CER 7 )5 185 S R (8 = 1k 24 iR 1
J7) s BEG E 2l K

1.2 #H&mara

12,1 fRUs I Mo - PRI 6 0y 8 260 ¥R B 1 40 03 s o A O
0.5 g I FHmHEN A 5 mL AR A1 1 mL i %
& G L HE R T AT IO T A TR SRR 1.
AT SR W B N, T 100 C i M i
Tk, 2T AR E RS L K R 4F & 100 mL 2
e s [ B0 A

M EiE Ak 2 h,220 C PR3 Ak — B[] 22 98 7 GR IR
PR S B AR R R B AR Ak, WA E R 2
25 mLEG A8 e 25, R 1.0 mL 300 ff WG B &2
10.0 mL 48 v 25 2 20 B, [R) B o % 120 40 3R ik =
Mt .

1.3 ®EAABEFBTHRMAEEMNEZSE Ll 103 Rh
TLENMNR.RF #1600 W5 LEIRE 2 C. 85
Uik 0.8 L/min AEAL S BALAS 20T X2 LW 8 vh
YRR A B BRI AE .

2 #RE5iTiE

1R ‘ -
g EWEIE  GOREEE  JRENE B 2.1 kR BBk i L BEBEDU R M 11 Ik
> © (min) (min) WA a5 H S5, 5 R Eg AL BE 7 2 iR PR — 2, 49 Hll
) i‘f‘ o : ! % 0.05 .0.001.,0.001.0.05 mg/ka. #5524k 24385

) 170 200 ; ‘ i i BB I
2.2 ASEAAENE PRI T T
1:2.2 WL FRI05 g WIBRRE M 6 O AUA g ot R G UE RS 405 PR P M BT EL TRy

10.0 mLA%HR & 1.5 mL &5 548 . it & 7. 180 'C H #h

B FIR BRI 22 (RSD)Y$5/NF 500 A 5 R AT

2 PRI AL BT vk r) A FORS  E LE 8
i (2g/100 &)

# (mg/100 g) £ (mg/100 g) % (mg/100 g)

Yo
e MR MOUEEM B O BRI BOLm B B i
1 6.398 7.050 432.5 435.7 4,102 3.984 70.69 74.47
2 6.646 6.826 431.9 412.9 4,138 3.867 70.52 71.25
3 6.443 6.821 432.6 440.6 4,177 4,211 70.35 73.18
4 6.325 6.849 436.5 432.2 4.396 4.265 70.51 72.95
5 6.610 7.123 435.2 436.8 4,382 3.919 70.26 71.82
6 6.398 7.388 434.1 430.5 4.395 4.146 71.21 72.66
S {E 6.47 7.01 433.8 431.4 4.265 4.065 70.59 72.72
IE - E 7.44 7.44 434.5 434.5 4.31 4.31 70.94 70.94
RSD (%) 1.99 3.21 0.41 2.26 3.29 4.04 0.48 1.54
2.3 WK E FRELO0.5 g WhKRE S A TR, A IFHIRTE 97.7 %o FN 98.6 %6 4l 43 il R 98.0 %0 1 98.4 %, BE4Y Bl

WS MR, L mints. L A kR, ¥4 5 &
KE25mL IbEaE P, B 1.0 mL A& ZE 10.0 mL
FELJBH A A5 1 R 3 7 0 ) D L R Il R R 4
SO 3, VR TH A RO T Y IR R 4 )

£ 3 WIFRHT AL BT 5 B0 R AR

98.5% F1 98.6 %0 £ 43 3 Hy 95.3% F11 96.8% . AT
BRI R m] H E A IR R S R — L E A
L)L #5117 B Ak 3

B s wi ks JE I ESED)
TTHE A
T 3 9 i ol gk i fige T 9 T Al Tl gk T Aot 1 9 T fie ol I8 7 M
2 (mg/L) 0.3053 0.3163 0.2 0.4937 0.5089 97.7 98.6
@Iﬁ(yg/L) 15.8300 15.6200 20.0 35.1200 35.0400 98.0 98.4
£ (mg/L) 0.1779 0.1768 0.2 0.3723 0.3716 98.5 98.6
% (mg/L) 2.7620 3.0130 2.0 4.5390 4.8530 95.3 96.8
3 itig AT BT AR HE A 5 [ CR T R Ao kAR R AR R Ak 2R

P V5 T fitp H A 520 VR T A L O A TR 2 Y %
I 0 A B 1] 458 10 35 P T 90 38 20 9 R i Ak
HE BRSO SR SR TR AR S R A L v R Y N

T AT R R TT 5 93 50 A
BIA N T T IR 0 E R B0 T IR
(F#% T
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%fiﬁdiﬁ*B@i%—%i’ﬁ?ﬁﬂﬂﬁi%ﬁ%&@%ﬁlj 15 fip
b SO0 S 7 il i) 26 205 e

%HH/‘?" ’ﬂ R %ﬂiﬁvoxm
LA BERAESER PSR d® 210009

WE-BHH 2 — MRS RS 15 FhRCE R e 6 09 £ 3 55 1% (polyceyclic aromatic hydrocarbons, PAHs) () #E i %
B O35 AU 1% 98 6 (GPC-HPLC- FLD) &k . ik HEMAECFREL KA IE T )5 IR C k-2 % ZHRIR & % 7
U GBS i AL L RSO B 4 BT E 45 R PAHSs 78 A [R)OR  RNUR ST b B 9 R BE L ARk e B . &R
15 F PAHs (ML 0. 1~20pg/ml, PR RAFAHOCREC>0. 999, 7 3 ANENKTE T F 2 R 60. 0%
~137.8% .RSD<C16. 0%, KiiBRK 0.1 pg/ke, i€ Hy kbl R EUE s Bk f, Al T RE X AP+ 15
A PAHs B9 5E .

KBER 2R BB EOE: RO RE 8

hESEE RIS XRkPRIRAD : A XEHS:1006-9070(2018)01-0012-04

Determination of the 15 kinds of polycyclic aromatic hydrocarbons controlled by

European Union with priority in fruits, vegetables and cereals by HPLC-FLD
RUAN Li-ping, LIU Hua-liang, MA Yong-jian, JI Wen-liang,
Jiangsu Provincial Center for Disease Control and Prevention, Nanjing 210009, China

Abstract: Objective To establish a method for the determination of 15 kinds polycyclic aromatic hydrocarbons (PAHs)
controlled by European Union with priority in fruits, vegetables and cereals using gel permeation chromatography-high per-
formance liquid chromatography-fluorescence detector (GPC-HPLC-FLD) method. Methods PAHs were extracted from sam-
ples by acetonitrile and the extracts were concentrated to nearly dried, then redissolved in cyclohexane-ethylene acetate , which
were purified by GPC and separated by HPLC. The fluorescence intensity of various PAHs at different excitation and emission
wavelengths was determined. The external standard method was used for quantification. Results The calibration graphs were
linear in the concentration range between 0. 1 and 20 pg/mL with the correlation coefficients more than 0. 999.The average re-
coveries at the three spiked levels were 60. 0% -137. 8% with the relative standard deviations less than 16.0%.The limits of
detection were 0. 1 pg/kg. Conclusion The method developed is selective, sensitive,simple,accurate and can be used to quan-
tify the 15 kinds of PAHs controlled by European Union with priority in fruits, vegetables and cereals.

Key words: Polycyclic aromatic hydrocarbons; Gel permeation chromatography ; High performance liquid chromatography;

Fruits and vegetables;Cereals

£ ¥ 75 12 (polycyclic aromatic hydrocarbons,
PAHs) X A2 HAT B0 B SR B HEHEN, T
AR 25 2 [ N A R I HLAS A DG T . 1979 4F 38 B A IR
BRI F (EPA) & T Z AL il 19 16 A PAHS,
2008 4ERK I B i % 4 JR (EFSA) IR $2 4 16 s 2240
SerEdlny PAHs, K 8 5 EPA fAHIA . 2> T JL
P PAHs, 8 1 JL AR f@ B P 5 i E i PAHS,

DOI:10.13668/j.issn.1006-9070.2018.01.005

YEE R DU HE (1964-) 20, EARHIN . FENE M DAERR TIE,

DA R DU KK 16 b PAHSs B fig )2 Bt & 5 b PAHSs
(75 G 1 0 S AR
i T & PAHs () — A>3 2k U5 . & F il . i
YEE A b PAHSs BRI 24 KR RE e,
Wi s A £ PAHs,yk%ﬁm%,ﬁﬂ%é%
PAHs #i54% . 2% o T B W 7E I 75 6 10 55 W BfS 3
i) PAHs i = A B R . R AR AT H R
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TR AR MR G Hod PAHSs 198 5 KA il Jy
A HRIE,

D PAHs R I 77 i 3 E AT SO 655
PR R OO - RS . BT R AE T
AT DU FH R 67 26 P9 A o a0 o e e o502 X R i
FE Y 225K F B ey 0 L S T B v ORI A
PEREAR . ROAH €8 3% 1 R T 2 O A o i, 2 B0 i
FesE PEAF s PAHs & GRS A: 73 By FERm - o B B4
L A R R i 1 Al R TE 2 B A 5 Y [ ) R B
By IR . R A P PAHSs ZKEAH X BAIK
BESRAGIN T vk ELA A v W RO AR SIS ST T B
BB OIS (GPC Er b)), R 6 3% 9% 6 i &
(HPLC-FLD) 9 & i 75 . AT 8 i 22 19 A6 1

1 #H5RFE

B 2tk 5 15 FhER B PAHs 1 & A5 % W (2 & Dr.
Ehrenstorfer A F)) ¥ E 735 4 10 pg/mL 1 G 8
W AR I Co) 2 s E ¥ W (F5 [E Dr. Ehrenstorfer 24
A GHRIEN 10 pg/mL 1Y SIS

1.2 ARk Aok A e B d) RIE 3005 1R A TE AR
HEIR W 0. 1 mL, JH NG E 25 % 10 mL, Bt il ok 2 ok
100 ng/ml. () 2 35 J5 18 br HE A8 FH W . W% B b 34
W2 mL, fl 0@ % % 10 mL, Bt &l W&k E
20 ng/mLK) Z ¥ J5 e br il W, 76— 18 C R AE.
Bl PR be- R TR G R (A +D & .

1.3 &4 A% .PAH C AHE S F @M 6
A (4. 6 mm X250 mm,5 pm) ;I AR A B L
LR B oK B BEVE LR P LR 1. MR35 Cs
AR 20 pl DGR A I I L 2,

R1 BERBEF

{6 3% B [H] min i # mL/min B AY% wH BY%
1.1 AEL5RKAA %?ﬁ(@l*ﬁ@%ﬁ((Agllent 1200, 0 1.2 70 30
PRI AT, 36 B ZHAE A B BB E 035 (8 5 1.2 70 30
6 LC Tech 2 7)) 5 Milli-Q # 4l /K 4l 1k & %5 (% [ . o o ;
Millipore 23 ] ) 5 & WX (3£ B Organomation 23 #)) ; 33 2.0 100 0
EZEAX (Bt Buchi 24 &) 5 5 3 & % 5O HL(E [E Sar- 42 2.0 100 0
torius A D) 5 YR % s (i IKA A FD ., 2% V5 fj 1; ;Z jg
b Ml 2 1R T8 4 £ i 2 5 0 7K B R 49 4 43 Bt 4 5 7K
F2 BT AWK & TR B I (3 B ) 4G I S 4
F4 k& W 4 B i} 8] min AWK nm KA nm PMT
1 I (O 0 235 355 11
2 I Ca) 5 i 5 5-FF BE-1, 2-8 R 11.0 248 375 13
3 H I G 15.5 242 513 15
4 HI () FE R 5 (O FE R A (0 2 16.8 280 440 13
5 ZH I (a, D, ZH I (a D G A I (g, ho D E 22.0 280 440 15
6 B (1,2,3-cd) it 26.0 274 507 15
7 I (ase) 27.5 280 410 13
8 S (aD i 35.0 280 440 15
9 — I 40. 0 310 455 14

1.4 #Hman

Lodo 1 FF il 4« BB 58 SO SRR L 29 200 g, UIHE
Ja AR BLA) 0K A RE & T, IO IR A 24 100
g 2 i MM BE ALK B L il A5 30RE L 45

L4z REERHG AR S g KM T 50 mL A IEE .0
B mA 15 mL S e IR 30 s J5 A 42
Bt 15 min, LA 10 000 r/min &> 5 min, W B F 5K T
50 mL A . B 2 K, A IFRBUR . BRIk
gEEIE T 8 mL MO k- LR CBRIE A FI (141D
K1 g JCoKBRIR A - 4 5 ¥ % » LA 10 000 r/min B§.Lr 5
min, PR EEH E GPC #3175 GPC &4k,
1.4.3 gl A B GPC ¥ 4k 43 85 4 (300 X 20
mm, 3 Bio-Beads S-X3 ¥} 25 ¢) st 4R &

BE-30 O Be iR A 3 A (1 + 15 i - 4. 5 mL/min; JEF#
.5 mL, FARRFIWGE S 5 mL AR A GPC
B R 16~43 min (87 AL . 1 mL S
it 5k B8 Wy i HPLC 7€ .

2 HR5E

2.1 BARCAHA LN E ok ke KA
Hil ) PAHs A 16 Ff, Horp 35 %06 (e D 28 BH TE 928,
L8 AW Wi B R AN B ARG DN B SR, JE i AT A I, AR
Wi Fh Ak & WG 3% K 15 Rk & W43 g R, X R
TR A A A PR B R TR AR A RS = ik &
Py ) 53 20 3 S TR HEAT R (3R 2), 15 Ff PAHSs
g EILE 1,
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20
14 15
15

LU

10

L T T T T T

T
0 5 10 15 20 25 30 35 40 45

t/ time
B 1 15 PR G e da il i 2 20 05 I fa i 1
F: LI (%, 2.8 B, 3.8, 4. 5-F 3-1,2-2%9F 3k, 5.
HIFDYEE S 6. I (W PEHE, 7. 8O E, 8: I (D1, 9:
I (a,DEE, 10 ZHEI(a B, 1189 (g, h, D 3B, 128 )f
(1,2,3-cd . 13: =2 (a.e) B, 14: “ I (a, D, 15: ~ 2 5F

(a.hEE.

2.2 REEMNMZF UL R A A
VAN By BT, kR 10 pg/kg, KR T 4
WG IEC ke A O bE+ LR Ll A b+ 4 1R LB
FIE C B + N i 55 2 — S0R G R 3R R . &
IR B — 37 1) ) 2 IO 7 B L TR A Y R R BV B
B ULIIR AT EZ WA R, LA
FLF v 15 A PAHs 19 IR 3 > 7526 5 1F & B X A
[F) 56 0T 1 4 BB 280 2R 22 S A K, R A AT T i R R
60 %0 ~46 Yo, X oA JUA I 5T 9 [l i 5 ) 7

40%~20% . IR A7 IR R [R5 5 1R RE A
P A IR 22 AR K AN IS G AR U ) A kR 2
G IGA T . SRR A LR OB C iR & W
ByfE. A 1 g JooK B B2 &l B K . B 1k 7K 43 3 A
GPC, 2t 73 B AR .

2.3 FEFFEK

2.3.1 FRdEMIL AR KoE SRR B dl PAHs &5
PRV W, #8103 5 A P A7 I 2 ) b o il
2. FHEE MR iy 7 2 0 At BR A e & PR, DL 3 %
15 W LB e A PR L 10 A5 fE M L S e # PR . PAHSs 78
0. 1~20 ng/ml ¥ B Bl N 2ot ¢ R R A7, A G R 4K
=>0.999 0, K RN 0.1 pg/ke, E BB N 0.3
ng/kg.

2.3.2  J7iE Y Rl R RORE B BE < 4 ) DA /IS 2 R A
AR LT HEAT 3 A AN RIS I K SF (90 A B8] i 3K
55 ZE L 3, ANEE M L LR KO B TR R
R 71,600 ~104. 1 %0  AHXT AR AR 22 (RSD) <C10. 0%,
R IR B i b e 8 A R ) B B O L 52 e R R A &2, Il
WP B A K. AR L 3 A AKCF [l R 3
1 60.0%~121.5% 2 E] .RSD <<15.0%.

2.4 REALSMAZONE 10 4y REE KA YRS
W) T A R T S R FHAS SCO7 ik 0 H AT A . A
an ARG 3 3~ 7 v PAHs, Z 800 7> 7 BB/
PAHs, ##&<0.5 ng/kg.

R 3 15 Fh IR IF IR [ R KR 2 B (n=6)

EES INEE R
P W 0.2 pe/ke 1.0 pg/ke IR 10 pe/ke &N 0.2 pg/ke w10 pg/ke W10 pe/ke
B RSD g RSD R RSD Ik RSD [ RSD iR RSD
%) %) %) %) %) 7 %) %) (¢Z9] %) %) %)
IO 99.2 13.1 82.9 4.2 68.6 5.6 136.3 11.1 104.1 6.1 84.7 3.8
HIf () H 82.0 13.6 71.1 6.2 65.5 5.0 131.8 6.9 83.5 1.8 81.9 2.2
J 121.5 5.8 94. 5 4.9 69.6 5.2 137.8 8.6 92. 8 1.4 83.1 2.2
S5-I E-1,2-260F9E 88.8 9.4 75.0 4.4 68.7 5.1 121.3 13.4 92.9 8.1 80.9 2.1
I P 112.1 13.0 86. 1 5.0 73.3 7.4 132.8 6.1 99. 3 2.8 89.3 7.6
HIF () e B 104. 0 5.0 84.7 4.0 69.9 6.1 130. 4 9.9 97.0 2.7 82.3 1.8
HIF (k)9 77.2 14.3 77.5 4.4 68. 4 6.2 114.6 5.8 84.5 1.4 80. 1 1.5
HIF ()i 72.8 10.2 71.3 3.8 65. 1 6.6 131.5 7.2 86.9 1.4 79.3 1.8
Tt (a, D 62.8 14.2 65.5 4.4 62. 1 7.4 77.4 7.5 74.6 3.3 76.3 2.3
ZHIF (a ) B 85. 2 10.3 71. 4 6.0 66. 2 5.5 103. 4 16. 0 76. 4 2.7 78.1 1.9
# I (g h, DAk 89.6 8.9 71.0 3.7 68.9 5.0 129.4 9.5 85.5 1.0 75.9 2.8
Higf(1.2,3-cd) i 101.2 10. 4 80.5 5.4 68.0 5.7 130.0 7.3 93.9 2.2 81. 4 1.0
ZIF(ase 85.6 10.3 69.7 4.2 61.0 5.0 130.5 6.7 83.1 0.5 76.0 1.8
ORI (DB 80. 4 5.9 60. 1 5.4 60. 8 5.8 110. 7 13.1 71.6 2.7 73.8 4.4
I (a, DB 68. 4 8.2 60. 0 7.4 60. 9 7.2 101. 4 9.6 78.8 3.0 80. 2 2.5
3 #ig RO IR B SEAL AR AN 23 R GPC R4 I 15 3% L

ARSCHEST T BRI 75 (35 v Al 5 OB (3G -9¢
O B E R HE A P 15 B R O Seda il PAHSs
(93T J7 4 o A X SE PR AR B I SE B 56 T % T Ik
MATAT IR . L AR O S U SRl oA S )T L e

FER AT A R T R Y RBUE . SR PAHSs L H]
@G AT LLSEBE 15 R B A Ao B . 19O
K25 o 42, 1] DU 0.5 ng/mL (A= 5258 & KD 1Y

(F#% T
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¢ 15

i 23 - S A 1% 1%

B 22 Kb

RV K V3R PN s B B Al - 20

?d‘&?},;‘:ﬁiaﬁ‘&%»’ﬁ?ﬁgv%’%aﬁiii
IHBRBAG IR PO B R 210009

WEBH @B Dl UM s R
0 R A 2O DT ) 5 A SAP B

il B N 0.9 pg/m’ R ALE
EEM T AR T2 A SAP uI/'\

R E N 3 pg/m®,
B I 5

TR RE 2 O R WKk R B R (SAPY IR T5 k. iR TAEG T
e SAP V-2 FH 3R DU G £ 0 DB IR 4 5 L 0 T 3 9 1 1 A T A A D R AR L D8-S T B DA A b ST T
HER LW
LR EER y=—0.005 41+0. 02482 (r=0.999 5), SAP KB K0.9 pg, i

23S G- B

HEE 0~30 pg(Eﬂ SAP 0~80 ) 5 FEl P 12 B0 B2 - 1) 28 # ¢

R 3.0 pg; IR T m® 28 SAE i - IR AIK
5.93% ~12. 6% EWEA G TR, &t I

KA ﬁ%mﬁ%&ﬁﬁﬁﬂamﬂa(SAP) AR BT A s TR AL 5 AR (3 - B

FESES RIS XRkPRIRAD : A

XEHS :1006-9070(2018)01-0015-04

Determination of respirable superabsorbent polyacrylate dust

in workplace air by headspace gas chromatography-mass spectrometry
LI Xiao-juan, WU Jian, ZHOU Chang-mei, HE Ying-xia, GONG Wei, ZHU Bao-li

Jiangsu Provincial Center for Disease Control and Prevention ,

Nanjing 210009,China

Abstract: Objective To establish a method for the determination of respirable superabsorbent polyacrylate (SAP) dust in

workplace air by esterification headspace gas chromatography-mass spectrometry. Methods

SAP in workplace air was

collected through PTFE membrane. Ethanol-hydrochloric acid solution was used as esterification agent, alkali solution was

used as saponification agent, D8- propanol was used as the internal standard. The ethanol produced was determined by head-

space gas chromatography-mass spectrometry to determine the amount of SAP indirectly. Results

liner in the range of 0-30 pg ethanol(or 0-80 g SAP). The linear equation was y =—0. 005 414-0. 024 8x (r=

The calibration curve was

0.999 5). The

minimum amount of SAP for qualification was 0.9 pg, the minimum concentration for quantitation was 3.0 pg. If 1m® air

sample was collected, the LOD was 0. 9 pg/m* and the LOQ was 0. 003 mg/m®.

The precision was 5. 93%-12. 6% , which

satisfied the requirement. Conclusion The established method is suitable for determination of dust concentration of SAP dust

in workplace air.

Key words: Superabsorbent polyacrylate (SAP); Respirable dust in workplace air; Esterification; Gas chromatography-

mass spectrometry

W KPR 58 TR 0 R A B (SAP) — i R 38 43 v AT
2 3 12 B 1) SR TN A R A s R — R IS R 1 R R
Tk AR MK BE AR 5 B AR K B L A
IR AL 22 W K SUE T fig . 7E 1 408 T fig Wl RN 2 a8
500 & T A S 5 8 197K 5 X T PR RS 3 R R v LR ik
AW AIAF] 50 £, ST X AR R ERE 2 T
JLESPRAIR” s B i 2 A i 6 i v 48 L i N A B

DOI1:10.13668/5.issn.1006-9070.2018.01.006
BB /LA E¥ 813 H A (CXTDA2017029)

P | RUSITE X

P R 22 TAES B SAP 2R (<10 pm) 3R
FHRL2EME N 0. 05 mg/m® (8 h TWA)fE K& %R
B AR WM L S5 LAY 3 AN ATl B 43 [k 21
TEAG — YR AL P42 (EDANAD | 36 8 58 75 1 R 1 %
R SR BIF 53 I (TP AD NI 98 W 7K 35 Tl B 25 CASPIA) |
R S [ AEME AR A A B o3& E ¥ JC bR

YEE A 2/ NME (1967 20 T IR A AL AT, 2220 8 1A BAL S 4 T4
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WEBRAE . 36 1) 3 TN I TR 18R T T 350 BIF 5% i Xef SR 46 1 43
B SAP BF5E Z 47, ] 37 mm 5 UG £ 4 8 5 R 5
T AR T f SAP W2 K 0 1k A A R 4R B G
T ARSI | 2 BEAT AR ARG L R I Tk T R ) Y
it ofE Y v 3 AR A BT S FH R AR B4 G I 3k 56 3IE A L
LIS D ANy e e 7 N £ I S S RS ) A A o ENG R
FEHT (NTOSH) F 1] SR FH it 1 ) 78 V0 42 L il 2 14 Ak J
FH S F W 0 43 6 % 1 3 ol el R & 45 3 1O A 4
B 2 A O IR JC R S AR T ik 2
JEF WM 43 6 6 B T Bl e B R A A5 B T OIS A A T
T2 A3 L R T SR 2R SAP L 7E SR FE L
Yy RS2 % B85 B G A R AE L A T BB SAP (B
B T S 5 e A R O B R B T B b
WE L R I A 2 BEAT ARG O s kR
H CBEER PRV W TR AL 3R & R IR 3h JL A, i it 1) & 1
TR AR K TR A B B e R AW S
(1) ., TG T8 il 26 B JR 1) LB, LA 2 2 5 L X B 4
SRBETCRE R BEoR . 2 B A s A A bk Bl el 4k
2F K 28 14 1R OB €838 5 (HPLOY I EH i A
JRECH (GC-MS) 22 5 45 . A& (2% Paul Mccor-
mack J7 3k %I Ak T00 25 - A0RT 6 1% - 5 3 9k T IE 2R
o SAP (7 AT T W5 LR Pk 2 BV WM TR Ak
U IRV R AR Dy -5 TR BE Ry P b o T2 M 3 —
JOT P 3 D 7 A T T DT TR) B2 2 SAP By &

1 #R57F®

L1 A% sk CREH B U] S A S H R I &
AR 2w 5 R TR S KU T R A A L VRS R SE i
AR FED s B T A (P2 E Memmert 24 ) ;
QM-3SP04 3K ML (R 5% i KA 28 A BR 2 7)) s HS-4 i
Jipi e Ay (FEE IKA 2\ s B MU H 20 08 B e
Pall A w]) ;10 mL 1578 i C&2 35 23 w5]D 5 W02 PR Ky 20 SR
Fegs (£ E BGI A ] 7697A Tii 25-7890B < A {1, 15%-
5977A Uik Bk X (6 FE ZHER R AR A FD .

1.2 XA ZEECEEa) ;iR (P ga) s &ALl
bl s SEALEN AT 4l 5 1E T B (g 2l s D-5% 1N
Pt (i 2l 5 AL UE < 0. 75 mol/L &8 1k 4l i S 4L 4
VW s ARV ML - 7E 10 mL s im A &K A
100 pL (Y De-52 N BE, K 28 Z0 B IR 2 P B i W
i B 100 £ . L BEbR HEV W 72 100 mL %5 5 i b
AR HERRAR & S A — 2 & 1 OB (A5 4f)
PR AR, K 2218, B 2 ik 2 210 s
WY .

1.3 MTAE#HKELEE TS8R,
80 'C s A it -4 B [H] : 120 min; BRIAF IR EE .95 C ;8 B
TRIE 120 Cy AR 1 mL, %5 k. 4.

DB—WAX 1 % £ 40 4 # (30 m X 0.25 mm, 0.5
pm) ; IR THR AL W) 4R 40 CLfR4F 2.5 min; K
30 C/min J} % 160 C;#EFE IR N 250 C3 A
#:2.2 mL/min, FUiACERAIESE &M 8 7 EL
BTURBESR 70 eV B IR B 230 C s DU AR AT i
150 C ;3 MR 280 C5iFFIAEIR 0. 5 min; I+ 2+
7 2 R AE B 12 31.45.46.,49; L BEE B T
31 bR BT 049,
Lod RH FERME A K50 R VU 2 08 R Y /N
RUERERAE I, DL 4> B dr 2R i iR 4 5~ 14 h
2R
1.5 549 %
L5 1 ArifEMi &2l 78 10 mL 9025 b fim A
100 pLIE TEE 4. 0 mL AL K 100 pL PR I8 -
PN 2 B AR HER W 0. 1.0, 2.0, 5.0, 10.0,
20.0,40.0,60.0,80. 0 pl, H [ 56 . #F BE 45 45 1 R
G LLAS I £ B B 8 5 N bR 8 & B Ry I T
FRZ L 6 AH R 1 2 T e B 20 i A o th £, 31 53 1l 15
TR KA R
15,2 FEfhAL B B SR G FE Y 2R DU SR 2 M U8 B A
10 mL TRZSHE A 4.0 mL Z B % 2.0 mL 5%, 3%
51,7 80 CT A PR IR 2 h BUR Y 31, 78 80 C Y
HL PR AR T, B S T R4S 80 CIRiE =D
11 h BUBJE A 100pL IE T 4. 0 mL R ALIE K M
100 p L PAARIE R T ZS BERE
1.5.3 PRALRBCEF)NE A SAP 275 1) it FH £k 5
HLARJE B SAP 2% W) )i 60 mg £ 47, I A 100 mL
B 100 pL PEEIF W ZE 10 mL WA, H Ay ]
FE A SR oS i pg) . EFEIFREA
XH:
100 L B R P & 2 Cpg)
100 pL B VZWH SAP & ( pg)
5.4 EMES B I A2 b o R 500 A 45 F 2% 1 T
FE SRR s B B E AR SRR A SAP, 1 R L
T AR 5 AR R B R L A e M L
JEFE 20 43 1) O B I 1] 5 A v A O B I TR)— 2
15,5 ERANT MG OMERE T 31 5SNirE &8
F 49 T AR Z L. NP PR fE LR A& T 2
B & i pg) .
1.5.6  Z55H SAP Rk i AR N
C
EF XVo

Xh X—2 A rh SAP IR 5t & W ¥ (mg/m’) 5
C—IMARFFE b B & i C pg) s Vo B b R
LR BERFEARFR(L) .

EF=

X =
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2 #BREW®R

2.1 R JR#F  SAP L4580 W 1, 4 m A BR L%
WG SAP IR R AL 5 S RE/E A R B2 L1 s X4
AR W5 - R R g 5 0 5 AR AR EE AR Y 4
B, N OB R I 2 I 2 T SAP & i

2.2 ®BEWARK(EF) SAPEWMypE&HEEHE
iR [ (C;H,O0,) MW =72 ] e N4 2 1 [ (C; H; O,-Na)
MW =94 | B fig FH 45 4 . SAP w3 43 v FIRR BE R — K
Pk Ak 22 Bl R — L BRI Ah 22 B0 D0 s o &5 SR 14 1
WHEE S AR K . AR E SAP Byfk2# 454 , i) -8
3 2 HE B9 TR 1k 2 80, B SAP75 Yo H Ak (4 4~ 5
HoA 3 A1 DS SAP B Y B EER RN
88.5(94 X 0. 75+72X0.25) , i 4n 100 % fig 4k 52 4k
BRI R Ak 3R H0 Sk 46/88. 5=0. 52, 11 5E br I 45
MR R B — R 0. 3 AL IR 6020, Frfb &R
B 5 PR E AN —FE AR W] B8 B T R AL RN &
— S A7 R S R T3 L B O A SR 4R A8 SRR
B TRT R SR A SAP G i J80kE L 5 SAP G i B4 T Ak &R
Bt as R SAP &,

2.3 FA#EE  CLFEMFFIEEFAHE m/z 31.45.46,
K m/z 31 HERE T m/z 45 Fl 46 Jg ki 2 1k 5
T NFR Dy- R AR AFEE 7 m/2z 8 49, m/z 49 Ky
PIAR IR E B B T o AR S IR FIRELE 2, 2
P 1) J 1 T L AL 3

220E0s

514
I RO

DA

S EEEE S
SEEESSSSSSSESS

!

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
min

450000 &)
4000001
3500001
443000001
122500001
200000F
150000
100000
500001

0

T00 150 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
min

B2 ARifiECa) 28 F ) B 7 i A

45000
40000
35000 450
30000+

H- 25000F
20000
15000+
10000+
5000F

| 4001]]489 580 678731779

[¢
25 30 35 40 45 50 55 60 65 70 75 90
m/z

3 ZmEERBEA

2.4 BEALR B P ANTEL HBRARLEE Y
100 pL SAP Z2H Y B IF il A 4.0 mL L%,
FEABMA 0.5.1.0,2.0.3.0,4. 0 mL $h R, H4vH

VETRIRE i Ak B 22 L 1198 2 B 1 B 31 5 A
HE T A9 T AR 2, HAAE AR A ., A
TN ZBE 4.0 mL,Eh /R 2.0 mL,

2.5 BEALBR BB EIEFE 43O 100 pL SAP Z7%
W) SR VEW A 4.0 mL Z KA 2.0 mL 5 .
3L 80 C A h AR IR 0.5.1.0.2.0.3.0 h, H
RARAE R AL B I OB E R E T 31 58
PrE BT 49 M 0T B 2 L. L KN A i R
0.55.,0.57,0.66.,0. 65, AJ UL £ ik Bf [] 1) < % 52 el i
i 58 A 18 B A SE E FH ORI 2. 0 b,

2.6 LALER P RRAMRELRFE I 100 pL
SAP 275 1) Jou B0 W B A [R) B A BRI S, HUR
B ARV VR L AR B R B 43 Il 0.10, 0. 25,
0.50,0.75.1.0 mol/L, i+ 2 E 25 T 31 5NF
FE BT 49 Mg TE AR 2 b, FE KR/ 43 R 0. 24
0.59.0.68.0.72.,0. 72, A] WL 2 Ak ¥ 3 v &4 Ak #h Y
B 2 M A R Y R R R AR TR R
0. 75 mol/L, B AL & 35 T 5 K, P A BF 50 18 FH &
AALENHE N 0. 75 mol/L,

2.7 KM EAE R’ TEIEIE N EET,
LB AR 0~30 pg B SAP 0~80 pg {FINE AR
WL PERR , O E BB T 31 5 NARE B 1 49
P U T AR 2 LU X B B T By = — 0. 005
414-0.024 8z OOr=20.999 5), LI 3 f% M 3% if, SAP
K BR A 0.9 pg, EEFR 3.0 pg; BIRAE 1 m’ 25k
fi s B ARG MR E R 0.9 pg /m® B e R
WK 3.0 pg/m’, 4475 E R ff 2% T./E 3 BT h SAP
2R (<210 pm) K 0. 05 mg/m* (8 h TWAIME B2
HRAE, IR 1T m? 25 SRRl T H 5 I SAP 19 d5c (R AG:
H A B R P L 58 4 i K

2.8 ABEE  TER MR MM L4 Bm AL
w3 FRR Y SAP 2 Y BT, R & 6 A UE L i
AR AL i Ak B R A 0 0 AR LR 1L ARk
JEE A R G A i 2 A R — S, o S U 3 T o R B A
st A 25 85 L3RG

F1 KEERBRLGERN=06)

M EEC ped ¥fl —_— RSD
7N o

¥
1 2 3 4 5 6 Cpg) %

Cm

1 9.46 7.60 8.69 6.99 9.69 803 841 1.06 12.6
2 24.87 25.09 21.94 25.44 22.47 24.60 24.07 1.48 6.1
3 70.21 67.50 74.10 74.12 76.94 66.12 71.50 4.24 5.9

2.9 EAE SN TCYG AT B AR O Tl [ PR b 25
(EDANA) | 3¢ [6 5 P4 I 2 £5 W B 580 F 58 e (TPAD (IR
AR & 1 Tl Bp 2 CASPIA) K & 25 I 1 8 12
KA SR M R B g (SAP) RS Il #5200 oy 2,
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5.6, JEAR b SAP I A& 4308 5.40.60 pg, B AL B
[F) 7 T B 00 DU 2 R L3R 2, D 4 SR A AT G
ZOR,

F2 OMEMERIETR (n=6)

MEAEC pg) ¥ RSD
S ,
1 2 3 4 5 6 Cpg 0O

2 8.83 6.92 841 812 9.06 6.62 7.99 12.6

5 44.61 47.24 45.63 43.46 46.57 46.19 45.62 3.0

e~

6  68.79 64.58 65.82 64.16 64.26 66.21 65.64 2.7

E?%%’riu”ﬁﬁik%ﬁ{ﬂ'n&?ﬁ{ﬂﬂnz %jﬁl%?l"j
L5550 0. 17 mg/m?®, 5 45 /AT G

3 &g

T AR B v B WK M SR R B i (SAP) 242 H]
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L3L 25 R TR 5 b s LR B R 21000952 R AR 4 4 T SRS A5 B 506

FEE.BH A FE N 18 Fh AR W RIS (PAE LS WM. HiE 8T ZMIEBE RN AR L
B PSA FI LC-C18 SERHH &, 45 & A G35 Tk Bk R B T AL, M R NR k. 4R 18 f PAEs
finFr B 80.2% ~109.5 % AR R EM 22 0 3.2%~9.7% . R HR(LOD) N 0.025~0.05 mg/kg(S/N=3),F &R
(LOQ)H 0.1~0.2 mg/kg(S/N=12), £Eit AL H 0977 BT I 47, Do (8 08, 55 F T ] ef A6+ 3 b 908 28 — 7R i
FKALEY & H.
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Determination of 18 phthalate esters insoil by advanced

QuEChERS coupled with gas chromatography-mass spectrometry
RONG Wei-guang” , SONG Ning-hui, JI Wen-liang, LIU Hua-liang, MA Yong-jian

" Jiangsu Provincal Center for Disease Control and Prevention,Jiangsu Nanjing ., 210009, China
Abstract: Objective To establish a method for simultaneous determination of 18 phthalate esters (PAEs) in soil. Methods
The extraction solvents and proportion of PSA and LC-C18 were investigated. The identification and quantification were per-
formed by gas chromatography-mass spectrometry under ion monitoring (SIM) mode , the quantification was performed by i-
The average recovery rates of 18 PAEs spiked in soil matrices ranged from 80. 2%
to 109. 5% with the relative standard deviations (RSDs,n =6)of 3.2%-9.7 %; the LODs of 18 PAEs using this method
ranged from 0. 025 mg/kg to 0. 05 mg/kg (S/N=3), while the LOQs of 18 PAEs using this method ranged from 0. 1 mg/kg

sotope internal standard method. Results

to 0. 2 mg/kg (S/N=12). Conclution The established method is quick and easy to operate ,with good reproducibility ,which is

suitable for simultaneous analysis of phthalate esters in soil.

Key words: Gas chromatography-mass spectrometry; Phthalate esters; Plasticizer ;Soil

SR8 — H 2 i 2% (phthalate esters, PAEs) , X R
BRFR TG, FZAE NI FR N2 & FREGwHh, U
B0 P v R iz N T B B S
L HL 5 BT R A R Tt A Ok B 5
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BERE A UEAT RO BT T B T R &

1 #H5RHE
1.1 B E5RA 7890/5975C S AH €8 1% / 5 1% B¢
I CSEE Agilent 24 A, B0 AL (8 E Hettich 245D
18 Fh AR % — H R M 254k & W [ 46 28 — W e — W g
DMP, 4} % — ik — 2. 1§ DEP, 4R — W R — 5 T fig
DIBP, 482 — iR — T fig DBP, 4B — H iR — (2-H1 &
) z i BMEP, 4B % — W g — (4-W Je-2-1% %)
BMPP, 4828 —HI iR — (2-Z %8 %) £ s BEEP, 48K —
H 2 — %l DPP, &F % — Wik — L lif DHXP, £ %% —
R T e R IR BBP, 4B 4% — B iz — %51k DPhP, 4B %%
THR T (2- TSI 2 BnBPL AR T HER IR B
DCHP. 487 —H iR —(2-2 %) CLfif DEHP. 47 — H
g — IF I DOP, 4828 — H iz — 5% T-fig DINP, 48 % —
iR — 5+ 28 i DIDP, 28 %% — H iz — T-fig DNP IR & )i
MW (£ E Accustandard 24 )« B — & & b fE N H
W IE © % W B:, fii B DINP., DIDP Jf & ¥k &
10 mg/LAb, HAl¥ R 5 mg/L.4 CokFf#4E ; D4-DE-
HP f#f # W i & ¥ & & 100 mg/L (3% H
Accustandard 22 7)) BGE & D4-DEHP i 45 %, JH IE
CoBER BE 210 mg/LIRA W AR W .4 C oKA PR AT 5
TCoK B R B A - (3% 4l il P R 22 600 C ALK 5
h, ¥ 25 7CE T 1 2% 45 s Envi-carb SPE HURE (5%
[# supelco /A #]) ; LC-C18 SPE ¥} ; PSA SPE ¥},
1.2 AME#R#E Lt SHAESEDBSms &
A A FER: (£ Agilent 22 A)) :30 m X 0.25 mm (PN
1) X0.25 pm (IR s JEFE FR B : 260 C 5 4 i - 97 1
60 C, %% 1 min, L 20 C/min F+ & 220 C, F LU
5 C/minTt & 290 C{#4+F 2 min, 290 C G 1T 2
min; S 25 A =>99.999% . i i 1.0 mL/min;
ST = T O

JEAEAL 80 B K ET R, 70e Vs 3 1 R IR
BE 230 C s DU AR IR - 150 C s g A I 5 AN 43 I
F. PAEs BT E LA 1,

Abundance  ppp

40000} DBP
DIBP

TIC: 081505.D\data.ms
38000+
36000+ bwmp
k bpp D4-DEHP+DEHP

DHXP

24000+ ;
240001 HEP DOP DNP
20000 P DCHP

18000
160001 BMPP
12000F BMEP
oot R
EE n
e000F l INP+DIDP|
C 1 ahit

L
8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Time——>

B 1 0.1 mg/L BBy 18
08 P P T o v A S T U

1.3 #HmAERRAE REXKETLHEO~20 cod bt
fi s R FH X7 AT BENL R L 5 AN DL SRR AN, FE 40 IR
AU P O Y I R e e S N\ e U
0.3 mm J& Jg i . fiff A7 T 6 ) H R, o R PR A7
(RIS

14 Hoess® FRECL.0 g 13N 0.2 g Jo/K i iR B
F 10 mL BE B0 L IMA 2 mL LR 4R . FFImA
[l 7 25 P9 b5 B A 100 p L, I HEIR 2] 1 min J5 # &,
BB LS 1 mL F2A N A& A
20 mg PSA 1 10 mg LC-C18 ) B .00 & ., W jiEg
I min g LEAIMHEBRETSRELEPRARET,
HIECHERZE 1 mL, FEHEE GC-MS 538, WhR ik

P =N
EH

2 BR

2.1 RBGRGEF WK T LHE.LWR LB K-TNER
R 1+ D) FNE O bt- 2 k-2 B (R FLEL 5:35:40)
4 RO R PR OROCR . b R TR ANE 2 -2
Bk~ 1 R BLEE 5235 40) TR A 30 3 SO R 2 He 4
FRAR, [mISCR L T H A 2 FPE s, ST AR IR BT R
WA LB R A 20 B Y B LB O R L BEAE
WO A

2.2 Ao A4 PSA R LC-C18 hw HEUR . A
T B A ML | 2 F1 M g B9 7E A . Envi-carb SPE 304}
XF 0, R bR A 0 T R it B R ) 4 A AR O
WA (AR e ik B R A PSA Fil LC-C18., 43 51l 15 B
30,25.20,15 mg M1 15.10.5 mg &%, & Fp 4 4% 3
AT, RBLES I B 2 5, vl ok il b
PSA Fl LC-C18 HURF AL DL X FE i 42 BORE 21 14 1k A
FH & 38 e A 0] SEORHE HT & L IF AN 52 o 2 40 550 1 A6z I
iR, BT RS S KA A 55 A 0 5 &
K 20 mg PSA #1110 mg LC-C18 = .

2.3 WG EEBRAEER KU KHR MR
WARE BT € & A& HAR b & 5 R AL &R N bR T i
W LU R B A A (X0 5 U T B G R AL A AR (YD 3 ST bR
AEMZ, [l 5 F2 AR OC R AW 1, Br 2 DINP #l
DIDP #£ 0.2~2.0 pg/mL 4, HiAlh 16 F PAEs FrifE¥
W FETE 0.05~1.0 pg/mL 5 Bl Lk R 45, AR
KEK r? ¥>>0.998 0, $#%&{FMELL S/N Ry 3 3H58 7 ik
PR B (LOD) 4% S/N S 12 #5577 36 19 % it R
(LOQ) . 455 LOD,LOQ 43 %4 0.025~0.05 mg/kg
1 0.1~0.2 mg/kg,
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Fz 1 18t PAEs By R4 J5 #2 AH OC R £ A BR AN E &= B
aEY #z th PR (mg/kg) 5E B PR (mg/kg) 2tk LB ¢
A% — H iz — H iE DMP 0.025 0.1 Y=3.679X-0.019 31 0.998 8
482 F R — £ g DEP 0.025 0.1 Y=3.652X-0.048 42 0.998 4
ABFE IR — % T fig DIBP 0.025 0.1 Y=5.194X-0.058 07 0.998 5
4ok —H iz — T g DBP 0.025 0.1 Y=6.324X-0.031 6 0.999 4
B ZH R (2-H &) Z liE BMEP 0.050 0.2 Y=1.826X-0.060 27 0.999 1
AR HE R — (4- TP Jk-2- 1% %) BMPP 0.025 0.1 Y=1.133X+0.008 6 0.999 7
GBI R —(2-Z | ) Z 1k BEEP 0.050 0.2 Y=0.789 9X-0.039 53 0.998 8
4B W R %k DPP 0.025 0.1 Y=6.392X-0.270 7 0.998 8
AB2E R — C g DHXP 0.025 0.1 Y=5.783X-0.328 5 0.998 4
KB HR T AR L g BBP 0.050 0.2 Y=2.339X 0.998 9
oK W iR — (2-T &35 Z K BnBP 0.025 0.1 Y=1.829X +0.001 444 0.999 8
B W iR — 3 CL ik DCHP 0.050 0.2 Y=0.938X-0.064 43 0.998 0
SBOK W iR —(2- 23 L fif DEHP 0.025 0.1 Y=3.834X-0.242 5 0.999 4
ABHE IR —H g DPhP 0.025 0.1 Y=3.585X-0.103 0.999 0
AR H iR — IF ik DOP 0.025 0.1 Y=4.537X-0.364 8 0.998 7
B2 W R — 5 T-Ti5 DINP 0.050 0.2 Y=0.071 14X-0.007 281 0.998 2
SRR R — 5+ %4 fig DIDP 0.050 0.2 Y=0.086 68X +0.000 531 0.999 2
4B —H R — T- I DNP 0.025 0.1 Y=3.576X-0.310 7 0.998 5

2.4 MEEAEHE  LHEFES PRI E S5 N
0.1 il 0.5 mg/kg (DINP #1 DIDP 43515 4 0.2.1.0
mg/kg) s BN EAL 6 A 47, SR FH AR W7 ¥R A80Es n

IR 5286, 18 Fh PAESs fy [B] Uz 5 F AR T b 4 i 22
A3 BITE 80. 2% ~109. 5% F1 3. 2% ~9. 7% ., W 2,

2 LHER 18 F PAEs B A AR b3 v Al 22 (n = 6)

last’] IR0 (mg/kg) I 2 (%) AH S D 22 (240
42K — B iR — W1 i DMP 0.1,0.5 84.2,92.7 8.4.6.1
A4 — iR — 2.1 DEP 0.1,0.5 85.1,90.9 6.1.5.3
A OK W iR — 5 T g DIBP 0.1,0.5 93.3,105.9 5.6,4.3
4BFE W R — T Mg DBP 0.1,0.5 92.4,106.8 4.0,3.6
B W R (2-H &) Z g BMEP 0.1,0.5 84.0,90.8 6.5,3.7
A2 — R — (4- 1 JE-2- 1% 35 BMPP 0.1,0.5 81.9,94.4 5.2.4.3
AR iR —(2-Z A L) ZTig BEEP 0.1,0.5 86.4,93.7 7.2,4.0
S8 — B g — % liE DPP 0.1,0.5 88.8,91.0 8.1,6.3
42K — B iR —C i DHXP 0.1,0.5 90.4,108.2 6.5.4.8
FOR W R T L% A s BBP 0.1,0.5 84.7,89.3 7.9,4.5
AR T H iR — (2- T % 4L) Z g BnBP 0.1,0.5 95.8,100.3 7.4,6.0
AR — W 2 — 3 & fig DCHP 0.1,0.5 92.6,109.5 6.7,4.4
AR2K R —(2-2.3) & fif DEHP 0.1,0.5 95.9,102.0 5.7,5.2
AR 2K —H iR &g DPhP 0.1,0.5 96.4,99.8 4.2,3.2
452K — H R —1E ¥ Hi§ DOP 0.1,0.5 90.7,108.0 7.2,3.6
82K — W iR — 5+ T-li§ DINP 0.2,1.0 80.2.86.1 9.7,8.0
SRR — W iR — 5 24 fig DIDP 0.2,1.0 81.1,90.7 9.2,7.4
AR 2 — W iR —T-fig DNP 0.1,0.5 88.5,92.4 6.4,5.5

2.5 H&mAal RIS T7 kxS 2w 6 4 i
Mo IX A ERE A ST PAEs & I, 4 AR A 43 5] S Kb
KR m L VLV L s I pE 40  RAL R
RN e N B e oL e o L S S
DIBP.DBP i X DEHP A& # H, 45 % & 0.10 ~
3.62 mg/kg.0.05~0.66 mg/kg.0.05~6.90 mg/kg.,

3 itig
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o O B TE R RO KRR B L R
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AEEST St v ] e P i R AR U R R TS e i T AT L A
SRk Hb A 1 A 9 Ak R 8 R IR o R Y R
SREE X 7 A ) - HE R AR B AT R T
t DBP fl DEHP & 45 % 0 12.46 ~35.77 mg/ke i
9.02~13.01 mg/kg. & 3% H - HE4 K — WL R L 59
B2 4l k7 ffE DBP Ff1 DEHP 43 %] % 0.08 mg/kg I
4.35 mg/kg, B bx . UL H 2 DBP A5 A5 504 78 100
IV S| S - SR N - R 7] 1 Bv) e b | S|
FiR g 215 YLk 0 . A DEHP F1 DBP 76 b7 3% b s &
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H A . DBP fl DEHP ¥ & & 43 5l 2 86.56 mg/
kg.44.04 mg/kg, HAREEIEH T E, A E LEC K
W ) 75 H LAl b X+ 3 PAEs B8 & ND~25.
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Research on health education model of volunteers in rural area
QIAN Ling, ZHANG Wei, WU Jing
Chinese Center for Health Education . Beijing 100011, China

Abstract: Objective To investigate ability and training needs situation of rural health education volunteers; to analyze the
feasibility of intervention activities; to explore volunteer health education model. Methods A 1 year intervention project was
carried out among volunteers recruited for health education in Wen county of Sichuan province from 2011 to 2013. Question-
naires survey, investigating activity records, multi-stage focus group interviews and individual in-depth interviews were con-
ducted, the Results before and after the project were compared for project evaluation. Results The locally recruited volun-
teers were lack of basic health knowledge and necessary personal communication skills, who had very strong demand for disea-
ses prevention knowledge and health education skill. Through specific training and technical support, volunteers improved self-
efficacy to carry out household health education activities in the local villages. As a result, the local residents’ knowledge and
behavior relevant to the prevention of respiratory infectious diseases and digestive tract infectious diseases improved
significantly( all P<C0. 05). Conclusion Volunteers can serve as a powerful complement to local health resources, and play a
role in disease prevention and control and health education for residents. Sense of honor and appropriate material incentives,
targeted training and technical support, effective organizational guarantee, inter-departmental technology cooperation and deep
social mobilization are the key elements of sustainable volunteer health education mode.

Key words: Rural area; Health education; Volunteer; Model
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Investigation on nutrition knowledge and dietary behavior of

parents of rural primary and middle school students in Qiongzhong county
ZENG Xin-dian® , YI Cong, FENG Qi-qin, ZHOU Jing, ZHANG Fan
Hainan Medical University, School of Public Health s Hainan Haikou 571199, China

Abstract: Objective To investigate the nutritional knowledge and dietary behavior among parents of rural primary and
middle students in Qiongzhong County;to provide scientific reference for future nutritional education. Methods  The parents
of 8 rural primary and middle school students in Qiongzhong were selected by stratified-cluster random sampling method, who
were subjected to by questionnaire based survey. Results  Among 1 675 parents, the awareness rate of Chinese Dietary
Guidelines was 31. 94% ; the awareness rates of parents with different occupations or educational levels were significantly dif-
ferent (all P<C0. 05). The average score of nutritional knowledge was (54. 134-24. 31). The awareness rates of parents with
different occupations ,educational levels, genetic relationships , nutrition knowledge scores of ethnic parents were significantly
different (all P<C0. 05). Multivariate regression analysis showed that educational level was an important impact factor of nutri-
tion knowledge. Conclusion The nutrition knowledge and dietary behavior of rural parents need to be improved. The nutri-
tional education should be strengthened.

Key words: Rural; Primary and middle school; Parent; Nutrition knowledge; Dietary behavior
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Identification and phylogenetic analysis of

Campylobacter of a pig farm in Henan province
WU Ling-ling, YAN Jiang-zhou, LI Yan-fen, ZHANG Meng, CHUI Hui-xia, ZHANG Xiu-li, ZHANG Ding
Henan Provincial Center for Disease Control and Prevention , Zhengzhou 450016 ,China

Abstract: Objective To investigate the contamination status of Campylobacter in a pig farm; to analyze the subspecies,
phenotypes and genetypes of Campylobacter isolates. Methods Eighty-three samples of nasal swabs, faeces, sewage, soil,
environmental smears (ground smears and wall smears) and pig feeds were collected in a pig farm. After selective enrichment,
the samples were simultaneously cultured for Campylobacter by filtration method. Isolation and identification of Cam pylobact-
er strains were performed by colony morphology, biochemical tests and multiplex PCR. After amplification, 16s rRNA was
cloned and sequenced, and the sequences were subjected to Blast analysis in Genbank database. The phylogenetic tree was con-
structed and the Campylobacter genus was identified. Results A total of 9 strains of Campylobacter were isolated from pig
faeces and the detection rate was 10. 84%. Among them, 4 strains were identified as Cam pylobacter coli , 3 strains were iden-
tified as Cam pylobacter lanienae and 2 strains were identified as Cam pylobacter hyointestinalis. Conclusion The mainly con-
tamination of Campylobacter in the pig farm was caused by Cam pylobacter coli , with diverse biochemical phenotypes and gen-
otypes. The molecular phylogenetic tree showed isolates had high homology with Campylobacter isolates from pig abroad.

Key words: Campylobacter ; Pig farm; Multiplex PCR; 16s rRNA; Phylogenetic analysis
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th 596 bp 445l A EE . £ PCR WEAHEH
TIOR8 55 D, DL Pl 1 o S e A SR L 1

F 1 RITH IR LERE S o R s A R

[y A ST A Z# PCR 165 rRNA JF#41
W5 HAR(mm) B HR
ZEL 12 AR S 240 HMER  C. lanienae
ZF2 1~2 R .SIE G RSIR 4525 i C. coli

ZF3 1~2 IR (S ERGAR B EE  C. hyointestinalis
ZF7 1~2 R ST ERSR SRR C. hyointestinalis
ZF8 1~2 SNE T R C. lanienae
ZF11  1~2 PR G AR A A e C. lanienae
ZF15 291 (/) 9ICIR WS T8 RS AR 25 0 4 il i C. coli
ZF16 292 (k) FICIR (ST ERSAR 450 25 i i C. coli
ZF17 252 (KD 9IRS TR IERG AR 250 25 C. coli

bp ZF1 ZF2 ZF3 ZF7 ZF8 ZFl1l ZF15 ZFl16 ZF17 P N M bp
1500 ' 1500
1000 —_ 1000
50 500
400 0
300 — 300
8 b
3 H
£ 20 = 20
- — == U= B
a -]
100 100
50

50

. M:Size Marker: 50~1 500 bp,ZF1-3,ZF7-8 \ZF11,ZF15-17 ¥} 43 85 ¥k . P Sy Bk % 1

N 7 BA % B8 L Alignment Marker:15~3 000 bp.
1 A1

2.3 16s rRNA A& B st & £ % X F wwg My
o 25 B B AR R T 165 tTRNA EER P34, P35 &7 4
1500 bp B 1 7 Wy AT 5w B AT 5 53 B 6 T 45
JRAE NCBI ¥4 % rh 47 Blast 43 8. # ] MEGA 5.0
B, R A N-T AR HEE B 9 bR il B 4 B RR 1Y 165
rRNA JF51] 5 6 #k Genebank 45 J% Hh 42 5 X 21 F 51 [+
PR R T RR T 165 (RNA JP S R G L &L 45
WK 2, ZF2,ZF15.ZF16 . ZF17 f) 16s rRNA F31 5

TR S G IR T 0 B S I TR 2 E PCR 74 10 6 40 48 1l Uk R

2 [E$% I (GenBank: CP017875) . 2 [# FDA £ J§ (Gen-
Bank: CP023545) 45 Jify 25 il 7 (C. coli) 1 [F] Y5 14 X5 >
99% ., ZF3.ZF7 Witk 5 )+ # IR (GenBank: AF09769)
AR A B U8 K B 25 il 5 (C. hoyointestinalis) B ¥k H)
16s rRNA J7 5] (1 1 [5] 95 1 35 > 99% . ZF1.ZF8 A
ZF11 745 51 5 B8 b F) 5% U5 (GenBank: AF550664) Fll
Hit = AB LB IR i (C. lanienae) B ¥ (GenBank
CPO15578) [ [Rl G R 15 =>99 % , WL 2.3 1,

33
100
100

100

ZF11 C. lanienae

ZF8 C.lanienae

ZF1 C.anienae

AF550664 C.lanienae Austria,Porcine

CP015578 C.lanienae Switzerland,Human fecal

100

100

100
9

CP015575 C.hyointestinalis Belgium, Human fecal

0 AF097690 C.hyointestinalis Denmark,Porcine faeces
ﬁE ZF3 C.hyointestinalis
82 ZF7 C.hyointestinalis

ZF2 C.coli

10— 7ZF15 C.coli

ZF16 C.coli

ZF17 C.coli

CP017875 C. coli USA retail pork
CP023545 C. coli US FDA, foodbomn

2 T N-J AR TR 0 B 9 BRI 165 fRNA REEE F W
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3 T [2]  EHE. D48 R BN L VT IR M XN [ 5 U5 25 25 il bk i 7 S

1984 A faf 2 M IR AE S b Kz i C. jejuni L C. coli
Ml C. hyointestinali , v C. hyointestinali 2&—Fh3E
[l R e o s e R b 7 R R N DN
. 2003 AEH A N B MEAE A R R
C. lanienae IF 1 1% W 5 A A4 IFE K Bb 09 % A6 AR
JERI MY Schweitzer NUHG 1) 7 1 3 #F 5 245 i
WEEE R C.coli , LI N C. lanienae ,C. jejuni
k. AR RHALE PCR FikREERE 5 FfH 0L
25ty AR U 0 AR A 2 SR AR DL B TR B — 20
iE. 16s rRNA ZH T/ 4 i 7 s & 40 & B i # %
BEBH L 2T A0 T T &R kAR S R IR R A OC R R BRI
AT R BRI 16s rRNA B¢ R %08 FI R G0 & & WY 40
A X5 o T 9 2 5 OC AR M R A e YR8 ) B A R
B ARG R IR IR S R R T TE A
TP B 5 e i 0. . coli T e MR >, &
ZRE S EM C. lanienae F1 C. hyointestinali 5
Bl 1 1 N RN B 5 A il T B A e Y TR R
K M T8 T R B0 TR AT S8 G T G K IR G N F R
i BT 18 XU

Hiij.C. lanienae % N2 19805 14 18 4b T 0 55 By
BB AR AR A B R . B A AR Y C
lanienae 4y EMEXT U R LI H R BV EEHWAE
B2 Emi2yrE" . C. hyointestinali % N2 )& T
FAFBOREE AR 2R O R RED Y v 4y s A
Z . TR TS NS B 0 A il 24 1 A0 A T
XFHUAE R YT 24 56 22 T 24 R W] W T O A
KU AR e B IR R S RGBT A
T EH A THUERIGIT . H IR N T B AL
BR. SHEESTGREYHKEEYEEERES A,
[ A1 1 25l B B el AR BT B R R TPE R E
B IR B SRR R 7 S T N
TR (R e R By kA e AL g I B
TR 5 S 05k A 35 I A T A A L A ORI AL Y R
SE WA TR 35 0 8 & L R IR R S i B 1 B S R T
RAT » LAV X PR E (1475 G 5 [6] 1], O % 58 35 114 7K T ik
11 WIH 5 B 1k 25 i T 22K AL 7 0T

=1 [10]
[aT3 |

5% 3k
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BE.HEH.KREWR, ARE.ZEE,EB &K AH
LA R RTAG A H P LT R d R 210009

WE: BB SV E B E Gt /MO A 5E (ITP) 19 & A R 1E . PR BB #:Fl g ITP B & A4 W . Fi&
T8 2 B 0L T B A S N (AEFD (S B A S ERE 2017 4E 3 1 10 H R4 10 2009—2016 4ETR RS ERN G TTP A5
it SR HGR AT AT 0. SR ILIRA 2009—2016 AEALIRE HpT Al 5 1TP A% 65 ], it & & 4%y 0. 32/100
THRGFEWB U< BHNECGE 72.31%) s Bl 1.95:1: L 4—6 AR EOIERZLZ . BBHEME ITP NEW & 19 Mg,
K PETE Mt &AL HAE 0. 11/100 T3 ~9. 33/100 Ji 3. 65 BIA~Zh B & IR L Wiy 55 N 30 B (46, 16%0) A 4E 35
Bl(di 53.85%) . 418 TLAE M BB RS TTP 545 & A AR F A A GG M I & A R, TR EME 1TP 8
T E AEFL, 98 A5 12 W Jn i PR SC I PP A

O AR < B LU Tl By 3 A S SN 5 AR M I /DN AR 2D R 5 M U

hE 4 %S .R558 XHkFRIZAD : A X EHS:1006-9070(2018)01-0035-04

Analysis ofimmune thrombocytopenia after

vaccination in Jiangsu province from 2009 to 2016
GAO Jun, TANG Fen-yang,ZHANG Jin-lin,ZHOU Ming-Hao. WANG Zhi-Guo, KANG Guo-dong. HU Ran
JiangsuProvincial Center for Disease Prevention and Control , Jiangsu Nanjing 210009, China

Abstract: Objective To analyze the occurrence features of immune thrombocytopenia(ITP)as adverse event following im-
munization ( AEFD in Jiangsu province; to evaluate the occurrence risk of ITP after vaccination.Methods Surveillance data of
ITP after vaccination from 2009 to 2016 were collected through the national AEFI information management system, which were
reported before Mar 10" ,2017. The descriptive epidemiological analysis was used in the study. Results A total of 65 ITP ca-
ses after vaccination were reported from 2009 to 2016, the average incidence was 0. 32 per 1 000 000 doses. Children aged less
than 1 year old accounted for 72. 31 % ,and the male-to-female sex ratio was 1. 95:1. ITP cases were reported mainly from Apr
to Jun. A total of 19 kinds of vaccines were involved, with a range of 0. 11 per 1000 000 doses to 9. 33 per 1000 000 doses for
the reporting incidence. Among the 65 ITP cases, 30 cases (46.15%) were finally diagnosed as rare vaccine reaction and 35 ca-
ses (53.85% ) were coincidental events. Conclusion The incidence of ITP after vaccination from 2009 to 2016 was lower than
the expected rate by WHO. ITP after vaccination was serious AEFI, and it is necessary to improve the quality of the causality
assessment to determine the likelihood of a causal association between ITP and the vaccine received.

Key words: Adverse events following immunization; Immune thrombocytopenia; Surveillance
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HERERAESE,
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1 #R57F®

L1 XA 4% WPi#EME TP 248 WP M s
KA MR BE S TR 4 R A OCHY TTP, 288 A5 12 Wi 4 #r
J W R S RN A A E S,

1.2 AEFI %alse B AEFI Wi 55 48 A E R
i E B8] ( National Immunization Program, NIP) %
HiFIE NIP & 8 i e A A HF . Bk T AEFT {5
BEEMAS, FEE#HE 2017 3 A 10 HREM
2009—2016 4P 4R 5 ITP >4 e . & B %
o 350 A R R L5 A S e LRI B RS,

1.3 sAEARE  FERD A BRI LR L 52 FP o ElCH Al
MUK % BB 42 Fh J5 TTP J5 o Kb g B Crlg L X0 9 9%
T A ) s AR A B CR L DO 5 T B 42 ) 0 R
AEFT g5 = fA- 22 8 & 804 15 38 i AEFT {5 B4
MRS .

L4 AESw fEEMREE. R ERuEEDp o
AL FA VA W BB T Mo 4F & A K52 45 0%
Bl TR B P O AR L R 2K, ITP
553 g 0 PR DG I SE AR 5 - D il R 12 W 75 &
ITP; QITP 545 F i 1 4776 B (0] 5 1K 5 O HE B Ath it
5l ER ITP,

L5 it o DREIETH N Excel X175
B, R ] SPSS 16. 0 BfFHEAT SR P53 B7

2 H#HR

2.1 ol VLR 2009—2016 4% I g & i By 4
J5 ITP A% 65 fil, Hrh.2009 48 5 @il (5 7.69%),
2010 4F 11 1 (/5 16.92%), 2011 4E 7 fi (5
10.77%) ,2012 4F 4 B (5 6.15%),2013 4F 16 i (
24.61%),2014 4 10 ] (&5 15.39%), 2015 4F 10
(/5 15.39%),2016 4F 2 ] (5 3.08%) . L h /2 hx
LAZWi ok S H RN 30 i, i 46. 15 %0 s fl & E 35 ],
i 53.85%,

2.2 FEMR A 65 FIANE AR BN L
AW AR R 14 %, <1 FdH b 72.31%;1~4
BHNE 24.61%;5~7 HH N 1.54%; =8 FH 4
L.54% . B ¥k 43 B, Lo 22 i, B @ ¥ 1
F1.95:1,

2.3 RoyA 13EHEETTEA WP AR TTP i
s HorP R s e A B 2 g T D IR (LT D L R e
11 B FE 3T (10 i) .3 T % 2k B0 A i & 58.46% .
ULIE 1.

16
= 14
= 12
B
%'
<_
¥ | I -
(2) ll | . E B 8
% Mk E B HF B MK
%iﬁﬂfﬂiﬂiﬁgfﬁiﬂﬁiﬂﬁm

Bl1 2 13 HETRE ITP 534

2.4 WRESH K HMHHAITP AZEME.1-3 H
By 18 ] (5 27.69%)4—6 H fy it 19 ] (5
29.23%),7-9 A4 14 B (5 21.54%),10-12 A
By 14 B CE 21.54%)

2.5 oA A 65 A F /R E<<20 X
10°/L Wy 47 B (i 72.31%) o ek 1.5 X107 /L it
BAE(21~50) X 10° /L Z (a1 () 12 6 (5 18.46%6) ;6
Bl 9. 23 Y AN BB AT,

2.6 FEREW AWK 19 M SRS R E
ZAE 0.11/100 J7 F ~ 9. 33/100 J7 5, F K 0. 32/
100 J7 7. Horpde = 192 @ FUBE TPV R Hib hUBE %
B EBR T (B TPV A Hib T 1 5 & 2B (0 TTP
B A e, ITP 58 RN 5 & A R A0 5 0 58 i
S RIBRET (1. 25/100 J7 5D, H AL 3 BB 1 (0. 69/
100 J5 #1) o JBE XU 1 (0. 57/100 J7 51 o JBR M X2 1
(0. 36/100(J3 51 FFJHF (Il B ) 9% 15 (0. 34/100 J1 5,
Wk,

2.7 ITPA&&mANE o4 X 35 il ITP i & fE A
ST T AT 43 3 26 O A AT o U A B
PEFETC A D R s A A R R R 5
B AR FH PS5 A 2510 1 i) 5 ) S 56 % s T A Tl B
WA 1 A M 25 5 2 8 92 0 2 L BNV B B i S
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1 VLI 2009—2016 FE W7 R A ITP i & & 24 % (/100 T D
PE 1 24 TR FEAN R K E Eﬁﬁm‘ - i ; " it :
1155 G RAR % ety kAR % G RAR
AT 16 015 191 4 0.25 5 0.31 9 0.56
TCAN A P 29 346 889 3 0. 10 5 0.17 8 0.27
JRIZ Y W 3990 305 5 1.25 1 0. 25 6 1.50
TR JIEL XU 8 403 610 3 0. 36 2 0. 24 5 0.59
B ) B 27775142 2 0.07 3 0.11 5 0.18
TR IRV 5 304 050 3 0.57 2 0.38 5 0. 94
(BB BE T 22 665 904 1 0. 04 4 0.18 5 0.22
KA1 8 462 363 0 0. 00 4 0.47 4 0. 47
E i IPV A Hib F56 5 428 910 0 0. 00 4 9.33 4 9.33
0 Q) 15 822 364 3 0.19 1 0.06 4 0.25
A+ C B G P 1 10 784 865 2 0.19 0 0. 00 2 0.19
7 M i 4 g T 282 500 0 0. 00 1 3.54 1 3.54
Hib % 6461 901 1 0.15 0 0. 00 1 0.15
PR 92 1 4 434 724 1 0.23 0 0. 00 1 0.23
R QU ) B2 2 969 306 1 0.34 0 0. 00 1 0.34
B RO BE 9 374 392 0 0. 00 1 0.11 1 0.11
FH 7R 378 B 28 1453 765 1 0. 69 0 0. 00 1 0. 69
it (R BT 847 632 0 0. 00 1 1.18 1 1.18
ORI R 2117 236 0 0. 00 1 0. 47 1 0. 47
HoAth 32 v 23 344 974 0 0. 00 0 0. 00 0 0. 00
Mt 200 286 023 30 0.15 35 0.17 65 0. 32
3 it P LB OB S . 35 EL O k% E R IR

T st R Affy 2t DA L e VR T ) 8 I 4 4 k)
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20092016 4F 65 {51 i By 42 #l 5 1TP, I X H 40 A 4
FESEAT 43T .
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Correlation between early carotid artery atherosclerosis and serum

homocysteine level in a community-based population with high-risk of stroke
LI Xue-hui, SONG Bin, XIA Zhong-fang, LI Xiao-bo, ZHANG Zhen-wen, ZHANG Heng-zhong
Subei People’s Hospital s Jiangsu Yangzhou 225001 ,China

Abstract: Objective To explore correlation between early carotid artery atherosclerosis(ECAS) and serum homocysteine
(HCY) level in a community-based population with high-risk of stroke. Methods A community-based population subjects
aged 40 years or older were sampled from Oct 2013 to Apr 2014 in Yangzhou. Subjects with high-risk of stroke were selected
by appraisal of risk factors and given blood tests and carotid artery ultrasonic examination. Relevant risk factors of ECAS were
analyzed. Results A total of 944 subjects were enrolled. The median of HCY was 9. 0 pmol/L. The proportion of hyperho-
mocysteinemia and ECAS was 15. 3% and 48.5% ,respectively. The proportions of hyperhomocysteinemia of ECAS group
and normal carotid artery group were 21. 0% and 9. 9% ,respectively, with statistical difference(P<Z0. 05). After adjustments
for all potential confounders, the risk of ECAS presence was 2.1 times in hyperhomocysteinemia group compared to that in
normal group. Conclusion Elevated HCY in blood was an independent risk factor of ECAS in a community-based population
with high-risk of stroke.

Key words: Stroke; Population with high-risk; Carotid artery atherosclerosis; Homocysteine
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Relationship between HLLA-DP polymorphisms and

pathological behavior of ovarian cancer
BAO Fang” , Li Yu-fei, LI Ju
Jiangsu Province Shengze Hospital , Jiangsu Suzhou, 215228, China

Abstract: Objective  To explore the association between HLA-DP polymorphisms and pathological behavior of ovarian
cancer. Methods Two variants of rs3077 and rs9277535 were genotyped among ovarian cancer cases and healthy controls by
TagMan technology. Results The proportion of mutant genotype AA of rs3077 and rs9277535 were significantly higher in ca-
ses than in healthy controls (adjusted OR =1. 82,95%CI ;1. 11-3. 01; adjusted OR = 1.89,95%CI ;1. 26-2. 97). Compared
with the subjects caring rs3077 GG+ GA and rs9377357 GG+ GA, the risk of ovarian cancer of subjects carrying 1 to 2 variant
genotypes increased significantly (P ,<0.01). However, No correlation between HLLA-DP polymorphisms and pathological
behavior of ovarian cancer was identified. Conclusion HILA-DP polymorphisms might play an vital role in the susceptibility of
ovarian cancer.

Key words: Ovarian cancer ; Polymorphism; HLA-DP; Pathological behavior
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Survival analysis on oesophageal cancer inpatients from Qidong and

Haimen county from 2002 to 2014 in Nantong Tumor Hospital

CHEN Hai-zhen, CHEN Jian-guo, WANG Gao-ren,ZHU Jian, YANG Yan-lei, HUANG Pei-xin, LI Jing,SHI Min-xin

Nantong Tumor Hospital / The Affiliated Tumor Hospital of Nantong University, Jiangsu Nantong 226361 ,China

Abstract: Objective To analyze survival rates of oesophageal cancer inpatients from Qidong and Haimen from 2002 to
2014 in Nantong Tumor Hospital ;to provide basis for the evaluation of prognosis of oesophageal cancer. Methods Active fol-
low-up and passive follow-up Methods were combined to obtain the survival outcomes of patients from Qidong county and
Haimen county before Mar 31 ,2016. Survival rates were estimated by life-table method for comparison analysis. Results A
total of 489 oesophageal cases from Qidong and Haimen were treated as inpatients in Nantong Tumor hospital, among which
survival outcomes were obtained for 470 patients by follow-up study, resulting the follow-up rate of 96.11%; 19 cases were
lost during follow-up study, resulting lost follow-up rate of 3. 89%. There were 337 male patients and 133 female patients; the
average age of the first-hospitalization was (65. 44 4= 2. 82) years old. The patient number increased from 55-59 years old
group, and reached the highest peak in 70-74 years old group. The 1-, 3-, 5-, and 10-year observed survival (OS) rates of oe-
sophageal cancer were 55. 74 %, 26.37%, 19.65% and 12. 01% , respectively; the survival rates of males (51.04% .23. 74 % .
16.75% .8. 41%) were lower than those of females(66. 92% .32. 68% .26.83% ,17. 26 %) ,with significant difference(all P<C
0. 05). Patients from Qidong county had lower survival rates than those from Haimen county, no significant differences were
found between patients from two counties (P >>0.05). Conclusion The survival rates of oesophageal cancer of the study
were comparable with national data and were slightly different with international data. The comprehensive capacity to prevent
and control oesophageal cancer should be improved.

Key words: Oesophageal cancer;Cancer registration; Follow-up; Survival rate
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(ALTD) JRE M. OB ES R R RERY LRI
O HFARRR B S5 R 5 R S R 4 (38. 04 Y0) IX
FXF B (47. 06 %0) , 2 R A FATFE L (X =4.09,P
<0.05), BHSHER D 2 PERITRZ, iR
e A, W 1,

R OPIH LT AHE A H =80 0L

it ekl XA @ P
B RERD BB REEOD

L& 75 27.17 66 29. 86 0.39  >0.05

ALT 57 20. 65 49 22.17 0.17  >0.05

PR L 66 23.9 39 17. 65 2.91  >0.05

AL HL & 27 9.78 19 8. 60 0.20  =0.05

B 105 38.04 104 47.06 4.09  <C0.05

2.3 FARNEBRLERBELREAF HAREH.
WBC R 12 A Hb fRfik 8 A.NE fRfk 7 A. RBC
Rk 4 A, WBC+ NE+PLT 5% 17 A, 3% KK
6. 16 % ; % 82 . WBC fmfik 5 A, Hb fifik 3 A, WBC
+NE+PLT 7% 5 N F®WRRK 2.26%, 27 AH 51
SR Y (XP=4.43,P<C0.05), % 3 KIgIRIFE %, p
RBC 5K 8 A Hb 115K 2 A,

4 WBCHNE+PLT B4 . B 5 A 2%
Bh2.29% Atk 12 N REHEN 20.69% , ZRA L
IR =31.76,P<C0.01), T.#<5F4HHFH
Ky 3.57% (6/168),5~10 420 5% % Ky 13.95%
(6/43),>10 LR H A 7.69% (5/65) . 2R AL
T X (X =6.68,P<C0.05), #F— LM ILK,5
~10 4F2 58 <5 41 (X =6.85,P<C0.01),
HApRTIW 2 S TG 2= 2 (P A>0.05),

3 itig

ARy WO I F L e —
ZORTED . IR 3 o Wk 3t X AR AL T Al & R R
B JE R 25— B AR DX S AR YO
A5 GAR A R 7S 4% b A B4 4 ik R AR A IE
W BN (R B IS8 B A 9 2 Al AT A AR
22 RGO S A I 4R 45 JE O — 2B /N R Al . B
AR ST T] L £ 67 A M A T A S A AR A T A R A
ML 3 AR I 5 LB 4 T M 0 3 2 o L XK A H
HEATITAL

P A o, IR AL 0 IR TN R AR A

iy JRER OBESEEREETN AL RILEESY
TeGe it 27 2 SC AU B B 42 o8 20 S AR T X
MEZH B 5 25 R TP IR IS £, T g 5 ) B2 R 4
AT N B W6 Bl D A G . A D R A o R R
W EHEE N HEE4A T AN WBCHNE+PLT 7
AR TN B2, R WA IO A R B AR /N Y vk i
A B I e F R AR RO A AR TN
B R %6, 16 YO IR T B2 IR IR (PR /N IR S5 9 A 45
Bom T EERARS AR, BRI E B WBC,
NE A FFEH PLT 8K WS4, JEHF4E. 55k,
R RBC.Hb &%, {8 WBC.NE.PLT IE% # ,
N HE— 2R, DL E S 7 B T AR A7 B 2K
FEVL IR . R b TN M & R T Bk, X
HidEm s R -8, B EREEELE A W
AR B AR IR BT T T 55 . 0 R RO R X B
HEUR AN A M AR R R R AR 0 R R TOAE 5
U/ 42 2R A e TN AR B JR] G 3 3 3 A ) B T 4
HERIN . AW T, 5~ 10 4F T8 #: 45 T A I % B
FEH R T <5 A PRI R I R) Y SE A I
S R, XS R — 8, HHEAP A
LR, i R 22 R TR 8 LA 5 AR R A &
(RS

&% ik

(1] FARIC. — BRSO 2k s i e L], TR TR s %
2008.19(3) :50-51.

C2] it , CRH 3G A0 007 2F o e XU o I 46 2 0 A0 8 ol 8 1k
M TAES 7 e B & 3 [T L 98 By BE 2% . 2014, 25(2) : T4 —T76.

(3] Satde sk e T ¥6 2R A b 42 i) 25 A0 b = 2R R 0 25 21 4 e [ ] 7L
5 Wi EE 2 ,2009,20(4) ;46 —47.

(4] Bast, TR . RVR AR 20 200 e fik TN A B 14 5%
WL, W S48 R, 2012, 28(22) 1 2739-2741.

(5] BXRUBE . IR 8 2 B J) 28 4 Xk 4o fid T A At IR 0 (5 men (L7 ]
B € 246 4% . 2007, 13(9) : 815-817.

(6] ZUBIE . XISEEE AR A5 . i Tl A WPl 422 fikk AT i 40 vk 20> &%
e E R LT, dhaess sh DAEB LR 457 . 2013,31(3) : 208-210.

[7] B/NI REAE TS Ao F A, 45 . 3 M TlT ) R ARk T A it 5 R0 A
g M LT . VIR BE 2, 2014,25(2)  77-78.

(8] FHRA . Hefh ok RMAEAML A B LA A 245 R w1 ], Bk 5
@, 2014,30(21) : 3 2-3 3.

Lo XU, sk 35 ks  BRIK SC, 45 . 2R 1EAL T A A0JE M 19 40 i R Fe S H 5%
)] S B0 E 2, 2014, 31(12) :924-929.

WK EE:2017—07—20 %44 .K)E



VLT E: 2018 4F 1 HEE 29 &4 1 ] Jiangsu J Prev Med, November, 2018, Vol. 29, No. 1 e 87

LRG3 o = a0

2015 AR BT a2 5P o vk 24 W i) 4 B

HLIL T R A T 42 ) s, I g 4L 212000

WE: BN 7RI R EOR AR HPUE E NI, Tk R AR R RL LT 2015 AR AR
P W v 43 S 0 YD D T R I R T DA R R R A AT A . R 2015 AESRAE B AR 123 15 I B 28 AR A
798 My, 35BS 58 PREHME T MK . 2B RHT 4 S B AR S AR Y R B S A5 SRR I A B bk £ T 250 31. 0%, Hoh A B
B 21 RYDITHR L8 RGBT £ R 25 2R3N 57. 1% .75. 0% it =6 Fh¥fi 2k 2 B k2 B 19.0%6.62. 5% Y I T X &
PEARC61. 9%0) PUFR 2 (52. 4 26) FNZEBERR (52. 4 Y0 il 25 FR 55 ey 5 B T o 0% 7 b L 07 WG bk /6 | L L 268 e R R 42 O ik g F
e it 24 A feg (B3R 75. 0260 529 MR RIVA L PE 9ICER 10 1 Mk 0% P AR 25 (3. 4 20) .8 BRIT &R P AR 2 vh A (27. 6 20) , oA 0

S b A AU (70, 0200 . S5 2015 AFBUYL T B YR Ak B0 18 T 25 5 B0 Ao 7 E . R — A5 o I L K I T A O I

TS 24515 B0, 8 T A 3t X BAE TP 24 .

KR I PEBOWN 5 AR BRI U0 1T 5 BV 0P DI 5 A BB 5 T 2 1

hESEKE RILT7 XHEkFRIREG : B
R, H R TR BOR R SR e R A KA. ]
i 22 A A Ak 23 0 OC TR B PR ), B AR
PUE 259000 )z 8 A0 T O i 2 N s AR, HOAR
[Fi) by DX %) TR A 43 A BT 2438 25 A K. A TR
B IEAE B0 T A T 2505 0 i B 4R o) B 1 R
Bl BN AT 2015 AF B 24 W 4 SR AT 0 B
G307
1 #R5F*
L1 @ak MRS 2015 4 VLI585 £ U6 5 0 e I T
YETFIIE S BV TRIR 55 S0 S A e R AR 45 2R
B n AR 3L 123 iy, W B B T Bl e 0 47) 26 i R AR
798 fy  MLHE S I = A B AR HE R AE AL )T ), 2 i 58
TR B P T K o A4 21 BR VD TT T 29 Ak ) v a1 ST LA
Ko 8 bk A& BB s B4R T bR K R A IR ATCC25922
Cr ] 28 A ot G i) S AR S 36 3 AR A
1.2 Fi*
2.1 BERRE AL LUH LA AL 52 50 48 18 I3 B T bk, AR
CEmZeERREEMmMAEYFKRR)GB/T
4789.4 — 2010, GB/T 4789.5—2010 A M GB/T
4789, 7—2010 HEATVL T BA RIS i P 9N T LA S P T
1.2.2 2580 . ok H R A MIC 2 i i

DOI:10. 13668/j. issn. 1006 —9070. 2017. 06. 00

XEHS:1006—9070(2017)06—0000— 00

Sensititre 258531 F Gt BEAT A AR I 25 A . AR
2% [ I PR 52 56 2 bR ME AR A 52 T CLST 3C 4 M100— S24
A 119 24 153K 56 B A 245 ) B B DS 0L B e 13 R 24
RUUNESETMZS AT 7/ = ST (NN = S Vi s IS
PO T Sk 7 me mk | Sk 760 08 fi | Sk 0 b BE L ST B B R L DU B
FABENNY R TR E R KE I
Jpic FR U e 5 BT FH 8 5 BE 3 g 1 b s R R AT A R
ONTED TR RO P LR AR AR . T R R AR L
BT AR R AR (KW AT i ATCC25922) 4333l 43 IX K]
LB F MR, 55 5 18~24 hi Yk H o MU 19 B s
I rh 4k 3 2 5% 75 1Y) B VK, FH A BRER UK % 0.5 AN [
s HC 10 pLl AWM A 11 mL CAMHT W5 %E
T B 50 L A R O A B A R 2 iR b, F 30
min N8R FRE, 2580 T 37 CHE3% 20~24 h, FlH
Vizion A BUEE .

1.2.3 45 S0 350 R e - 2 o5 A 40 T 30 1 2 K Y
e ARVE T Y b RE L (MIC ), B 8 — i Bk £L
ZWEA T AR BCH MIC H A BGE S AR K
AR 25 vk B L. TR, LUAR o 1 bk ATCC25922 ()
MIC BEECTE 2 il 25 BOb /Y 0T 45 30 18 9 Ok T 48 6 4
T} 25 1 43 W7 435 SR T 25 (R | P A (D AU (S) |, %) BF
VEVURH 25 W 25 =3 Fh R0 2 b 2 O 25, AR R

EETB AL+ & & BT H (SH2015083) , LT B AR, & & W0 H (SHW2015015) ,
LRI BN (1985—) 2o B PG R BH A, 32 5 F 0, 5 22 N A R 56 T4 .

EIRES A, B BT E— mail: jszjixh@sina. com
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CLST #E 7 119 i B 1% BL 08 25 4 808 3 56 AT s 1
(2007 4F) KT B 245 9y 8P it 56 P17 4 o (2013 48
HEAT 45 SRS

2 #£R

2.1 WHZERBHEAL KEKEE.58 KR NH
P, ILH 18 MR =3 Mt R, ZEHIM 2R NK
3L.0%  Hop Y 1] B L A B R 2 25 R a B R
57.1%0.75. 0% 5 1if =6 Fpyt A= Z 19 40 51 5 19. 0%,
62. 5% 5 B VA PR IR AL 1 BK T 25 . A K I 3 £ it
k. L 1,

R 1 2015 4BV A U BOW P I PR I 25 5 L L (V0D ]

0 0€0.0) 28(96.6) 0€0. 0) 28(48.3)
1 6(28.6) 1(3. 4) 2(25.0) 9(15.5)

3(14.3) 0(0.0) 0€0.0) 3(5.2)
3 1(4.8) 0(0.0) 0€0.0) 1(1. 7
4 6(28.6) 0(0.0) 1(12.5) 7(12. D
) 1(4.8) 0(0.0) 0€0.0) 1(1. 7
=6 4(19.0) 0(0.0) 5(62.5) 9(15.5)

2.2 WITHE R B 21 ARV T EE AR
13 #R(61.9%0) (M PUERZ [ 11 Bk (52. 4%0) (i 25 1 iR
M 11 &k (52.4%); FIr 43 B Bk X W0 e K5 m 35 i Ik
(100. 0% ) o XoF 3 615 i | 3k 96 fily & 01 8 7 70 & 17 50Uk
PRV 81.0% ., WLk 2,

R 2 2015 AFRFUVLT A WAL VD TR 24545 50 Ln (1) ]

N ESE | fiif 25 (R) F4 (D HBUE(D

R TEA 13(61.9) 0€0.0) 8(38. 1)
BN VUM FF L 6(28.6) 7(33.3) 8(38. 1)
AT T 2(9.5) 3(14.3) 16(76. 2)
Sk 6w 4(19.0) 6(28.6) 11(52. 4)
3k A g 2(9.5) 2(9.5) 17(81.0)
Sk At BE 1(4. 8) 3(14.3) 17(81.0)
Y i 1 g 0€0. 0) 0€0. 0) 21(100. 0)
[LIEZS- 11(52. 4) 1€9.5) 9(42.9)
AER 6(28.6) 14(66.7) 1(4.8)

B 7y 7 3(14. 3) 2(9.5) 16(76.2)
ZRNEMR 11(52. 4) 0(0.0) 10(47. 6)
HHE 2(9.5) 2(9.5) 17(81.0)
5275 Tl e H ST 7(33.3) 0(0.0) 14(66.7)

2.3 @7 MEINE A2 OL 29 BREIVA 1RSI D
01 Bk X & W P AR 2 (3.4%0), 8 Bk A P A
(27.620) X It 1 2 i b HC Al e /= 3R P UK

2.4 EWAHHEL 8 MAEVE X R, &R
VHAR/FF L3 L 255 0 R L K 52 T i g PP S8 oo TS 24 P A

5 IR F 7500 s HUJE DU BR R LSk AL WE TG | Sk 76 e bk
(928 62,5000 5 MK AL74 T, 50 % R LA e 85 7 45
g, WLk 3.

R 3 2015 EHT T E M BUR

A W e B B 254 B L (20) ]

Yk & it 25 (R) A (D (D
RV 6(75.0) 0(0. 0) 2(25.0)
RV /&7 6(75.0) 0(0. 0) 2(25.0)
KA T 0(0. 0) 1(12.5) 7(87.5)
Sk 0 nae ik 5(62.5) 3(37.5) 0(0. 0)
o 70 5 5(62.5) 0€0. 0) 3(37.5)
Sk LAt wE 2(25.0) 00. 0) 6(75.0)
e B e 0¢0.0) 0€0. 0 8(100. 0)
P4 I 3 5(62.5) 0€0. 0) 3(37.5)
ABmR 0€0.0) 1(12.5) 7(87.5)
B 7 5 2 3(37.5) 2(25.0) 3(37.5)
FRUE R 6(75.0) 0€0. 0 2(25.0)
WNTE 0€0.0) 1(12.5) 7(87.5)
5277 1k g Y e 6(75.0) 0€0. 0) 2(25.0)

3 Wig

W25 e 5 7R, 58 MR Ay B bk, A W TR 21 B
(36.2%)  Fl MAEYNE 29 Bk (50.0%) , B2 8 b
(13.8%) . HL 4 18 kit =3 Fhbi A &£, L HM 25 RN
31. 00, o Rl % a0 I B R AL MR 22 T 25 40, U 1T R
MV Z 2 OK PR, 2 E 24 5 o N
57.1%.75. 0% . A EEM L, 19.0% Y1,
62. 5% I B8 B It =6 Fhie Az 2 i 2515 Al Ok 77

DT TR AT 51 B IR 2 9 1 32 ZE B0 B .
RIRFEGIRMAEEEY T R EENEREZ —,
UEAF SR, A B VD T B ARG R OR T T o S Rk T 2
BR P AN X 2GR T e R Y
I B T 24 35 IR AT LA AE JBORE K S AR YL 45 s FLN L R 55
Bl AN R A 5 3 ™ B R . AR Ml DR H
WIS B AR X — A0Sk 7 G 78 T A =40 3k fln 28
Gk AL0E fi | Sk 6 A e Bt Az 38 A X R H X 2R T
MR PUIR R DL R 25 0E R it 24 4 35 >50% . B >50%
(53 B R TR =3 Fh AR 2, 3X 0] BE 5 I R i Bt A4 R Al
FH B2 DR I A B 2R 2 DU PR 2R 28 BE R (1 K i
il AT O . s a4 IR S R O el T A U
PEBEI 1 522 P 22— AR W A B L AR T R X
R s el 1 R S RO = W S NS R e
69. 020 X H AR Pr ik b A= H R B BUR, SILHAE 24
T e 45 S A ) R ok L) A T R 45 b
K AH S TR I A 2 AN DR S 2 T 24 W . R T
WD AL 8 R, R BT R ARG 13. 8% fHH 1 6

(F#% 7
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TR B W
2013—2016 AFEBR I v I Dk K J5 U &5 R

RHEFVEM

B AR T R R TR 32 R P s, R 421000

TE:BE ISRzl 1A B W R Bk S R A, Ak 4 GB/T18204— 2000422 33 it T A= b ol 46 46 7
) K GB/T5750 — 20064 £E 1 Uk I K bm A6 36 77 0 AT R 38 4% GBO667 — 199637 Tk 1 37 BT T A AR o DX Bk i 2013—2016
AR K FOR LR AT M . BESR LA 124 By KRR A 81 1, B AR TR 65.32% . MBS INIT H IR 3 L UE B A & AN
BB P LUR BB MR ERK(59. 68%) . 2R A5 E L (X =64.98,P<C0.01), EA KM KT A RS TEN. 2
RAEGIHEE L =14.21,P<C0.0D), £ FRINTTHRIK MK B G 4% 30 b DL AR R T8 A BT R & - (H & 4% R AR AK A 5 alk —
5 e WE UK M K T A AR 2R o SR i v W A L B A R A 2 A R IR T U U S A R UK AT R .

SRR IR) UK T K 5 K BT I T 5 AR O T
HESES: X ERFRIRAG B

e A DA 2 L 05 5K 0K 7 8B 119 37 i L LK B
AR5 A oK A% 5 AR AT B9 22 Bh A A A
RN AR i VK K B AR SR Y A 3k T A
SFAFIE A HRGE S T AR O T DR K T KR T A IR
B T 2013—2016 4F X T P4 2% JE R TF kit 124 453 U Ik
T KAREBEAT /K S5 I 0 A S SR i DK b A i T A AR
O K A B Dk o T A it T i (A AT

1 #ZREFE

L1 F4RB  2013—2016 4F Rk YT 4 2R 0k
ST 2575 AL 22 T A I KR R DI T T A PR M A
FHAFE R AT K

L2 ik Kl A48 An ¥ B VPR L pH E LU
B AE BEO KR . M pH LB AR A
iz 8 GB/T5750— 20064 A= 16 AR FH 7K bk o 4G 96 7 95 ) b
PRI s IR 3R 4 T S B K T R R ] GB/T18204
(o i DA bR UEARS 36 07 25 ) AT A I . 4% GB9667
— 19963 Uk 1th 7 Ir T A= A 1 ) PFAN 5 AK AR BT A T 1) 6
T F8 s 35 38 A0 ) 52 R A W KRR A — TR A 4% B S
BHREIKEE,

1.3 %ito# RJH EpiData 3. 0 X504 # 47 5% A
SPSS 17. 0 A4 % B s i 47 58 1 43 B » 2100 79 A >k
H X K5 (e =0.05),

2 HR
2.

1 Fk K EAKE L 2013—2016 4= I M

DOI:10. 13668/j. issn. 1006 —9070. 2017. 05. 00

XEHES:1006—9070(2017)05—0000—00

124 3 Ui vk Tt K B, & 4% 81, & 46k 65,320,
2013 EAM R EE . N 82.50%(33/40),2014—2016
AE43 K 53,13 % (17/32) ,64.29% (18/28) .54.17%
A3/20) AR F G FEERA G E L =
8.64,P<0.05),

2.2 BN SMERA KA FERE EINEIKD
IK IR A MR N 86. 67 %0 (39/45) 2 N it ik L K o 45 %
RN 53.16% (42/79), ZRAGRITH B L (X =
14.21,P<<0.01),

2.3 AR B AL PR pH H AR i R
B bR A A% I8k 100. 00 %6 JRZE A A% R IR AIK (59. 68%0)
e A E A0 B B BCE A% R h 93.55 00, AN TR H A 4%
REFA G L (X =64.98,P<<0.01), A[F4E
BIRE ST ERAGHELER TG FE L Xy =
6. 85, Xppm =320, P {HIY=>0.05); 4l i BB 22 R A
Gt X (XF=19.72, P<C0.05), 2014 4 () &5 4% K
84. 442027/ 3D F HAAEMy . % 1,

R 1 20132016 &K WHE ARG H A LLE 2 Q1) ]

2013 2014 2015 2016 ait

SRIB
BWRH 10y =3 a=28) (=20 (a=120)

FEWEE  40(100.00) 32(100.00)  28(100.00) 24(100.00) 124(100.00)
R%E 19(47.50)  18(56.25)  22(78.57)  15(62.50)  74(59.68)
pH {& 40(100.00) 32(100.00) 28(100.00) 24(100.00) 124(100. 00)
MBI A% 36(90.00) 32(100.00)  26(92.86)  22(91.67)  116(93.55)
A BE 40(100.00) 27(84.38)  25(89.29)  24(100.00) 116(93.55)
KIBE#E 40(100.00) 32(100.00)  28(100.00) 24(100.00) 124(100.00)

EE B R AW (1964—), I m KU A FIR BRI, E 238 TR TAE,
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2.4 HARRE R BAKR AR ELE TRk
X Hp R X TR KX R H b X8 K B A A R o
65.0% (26/40),61.54% (8/13),65.85% (27/41),
66.67%(20/30), 253 LG %8 X (X*=0.11,P >
0.05),

3 itig

59 R 20132016 AR Y T UiE K it K R B A
KR 65.32% . 8 T A XD (54.60%) 5 R %
MM (51.87%) ) B, K F 20112014 4F K B 1l
(81. 2% . BRI 7 9t Tk b 7K J5E A 48 R A KK, 2013 4F
R IR R A M R T RE S A AR ) T R T i Uk
WEB A A L AT B, T R G Vit kit W R A R

PR Z S F WK 2 N AR5 Yo ) — T F AR AR, AR
YERLIR 20 A M R 59.68%, i i (H N 22. 2
mg/ L, # i bR 6.3 %5 (=3.5 mg/L). ¥k E
BRI T 4B B U K it 1 R A B 2 1 g Dk
KRR S, Wik 208 B P B R 2 Ak s
R e 37 ik e W B0 AT A L BRI S S0 TR Tk Tt %L
w2, WPk K BT PR F Sk s R Uk A R
Bk CHR MR Sk kS fEE. X5 A A 2K
I, K R 2 bR TG ik 3 U i 24 45 L B
564 Ah B, B8 3 A i 6 I Tk Y AR A B iR 04
I 18] R A 375 A B0 AR IR K G PR 5 98 3% it 1 1E W s
B RN D 78 AR 85 BT KOG Tt 7K 1 AT T 4R i AR U Tk
Tt b K R PR S AR T E R DR,

i 125 % SR R R i Uk 3t 7K T B A0SR Y B AR A
B A AW & S KR pH . H B CH LY 2%
S A PN = S S S~ U (18707 N T B a7 R
BRI S A A8 b BB A 5 (H A G i & AU A

F10 HR 235 5% 5™ A 0 98 oy fo B e € T HL AR B 2 X
R A S U B L SR e A RN B I AR 4
FEAN R RONE o R O T D K i K i R M A SR T
AN AR B DL AT BE S 0 Tk Tt 3 RE N 5L AN B E W i
T2 7 G 22 06 ~J 10 B 32 L IR o il 5 0 24
IS [ 25 2 A E R . B0 Ukt K HP i S 1 A UK BiE
P 1l 7 [ S AR ERLE 1Y 0. 3~0.5 mg/LJEHIAN .
DR BE T R DK e U A B T A el R O TR UK
A O MV T] T i X i b M R R R R
Zfp UK e WA 2 5 U UK M 22 A B R e S BB UK
B B BT J B G B 28 7 A B VO 5 9 UK A
J R ST U UKAT SRR RE A R T8 2o 9t O, A T
ek P /N S PR35 SO A R A Bl vk AT .l i AL
ft Tt 55 3 Ui DK AR A — A AR 2 i T UK PR

&% ik

(1] &% . 2001 — 2014 45 JCHETH WE Ik it 7K 7K Bt T A Wm0 &5 21 45 #F
[, f e ZE i B8 2 24 1, 2016, 34 (4) 1 495-497.

(2] WM. 0. Weikin B B F e h R REA LT A G
[NJ. R ,2013—7—11(4).

[3] A 3CH 5K . 2001 —2003 4F ¥ T N T2 U0 Ik it 7K BT T 46 A6 ) 4%
SAHEL]. SR IE 2, 2004,11(3) :558-559.

[4]  REW . 2007—2010 4FK 70T Ui vk it K B B AE P A ()], S5 B
B € %%, 2011,18(8) : 1458-1459.

(5] Z%M, T A, WS R . 2011 45 H 2 T We vk b K 5 A T 45 5 43
[J] 95 AR {8 . 2012,14(3) : 22-23.

(6] XUduAL . 2007 4F — 2009 4F J6 8 7 5% % X UF Ik it 7K 5 W i 43 #r
[I VLo TR BE 2% ,2011,22(1) :46-47.

L7] FE/MHg, E 94 . 2010 — 2013 45 28 JN 77 Ui Uk vt 7K BT A= i 43 B
(1. TR BE 2 . 2015.,42(7) . 21-22.

(8] TELSEPH  AB/INET . 5 50 5 B AN ik stb 7K J5i 0 ol JE ek A (0 0. Aot
HCZE 5 B 2 2 75,2000, 18(6) : 446.

KRB 2017—06—02 %G JHH

(E#&% T
BRI =3 PP A 2R, 2 B bk 2 i 25 28 7500, B 5|k
JEEA . XN UK EOR VAR B L R 2R R A AT
5 B e W W T 245 2R 121 20 75,0 9 %k DU BR 3R, Sk 6 s whfc 1
SAWENT A 62. 500 M2 . KB 4y B kR I 2230
0 B N R H AR TR 25 T BE S I R T 254 56
25 1, 2015 ARA T B PRk Hop i £ BT
RV I A BT 5 JHG o 0 1) B R A B T T 24 L 2 LT Y
PR A SCHE T HE— 2 i % Bt A R Al
FH A G R ) R PR LA/ T 2 SO T A 7 A . TR
P o RO 5 AT B 8B A A T 2 S I e B
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T Y -
E = #E T 2005—2015 AR K G S 50 P

LA E
AR ERET AR E.E =% 222002

WE BN THRKAKPFREE RGN M HERRE R AR A, Tk BRI R 20052015 4F 3 = #E T EfE K
K AR R SO L X AR TR 28 R R[] 2R 5 K B rh B RE R R AR AR HEAT IRAT R 2 00T, SR 2005—2015 4F 7 2 s T AR KRR
A 5 5 AR AT L I K K AR A R M (4. 7140, 9D mg/L(3. 5~9. 0)mg/L; i ) /K FE 4 (2. 9540. 70) mg/L(1. 6 ~6. 2)
mg/L; KR KFEEE M (3.00£+0. 7D mg/L(1. 7~6. Hmg/L, =MEMPKER R ZFTEWE, LS =FEFBIRRRE.
G538 3 U IKH KRR S AR SR AR R A T AR K K AN 2 AR R 2K IR B I 55 K R KK R R 2R A 5k .

SRR < A T AR K 5 R L 5 5 R R 2

hESES: CHRARIAED : A T EHE:1006—9070(2017)05—0000— 00

KB FESE B (COD) J& 48 7R MUE AR T AR TN tR kISR T A Jo o 42 1 5 AR 008 AR 05 AR /K T 2R D)
FER & A PR R B KPR TR I KRR AR AR RS ME) (GB 5749-2006) AT IE A
WG MAIY) . EEEANY . HILFEE R FEEE>3. 0 mg/L MOV#R.

DITE—E B FRBOKETAHI N &, 282 1.3 %itadr SRR, 857 Excel 2007 3045 1%
WA IR OK ALY TS g AR R W IR bR E O A SPSS 200 0 AT ST

PR L AT 2 U TR KRR SRR B B H R

[] 2 45 AR AR A 0 L il B BCH i R R R USRI 2 BB R

FHREAE TG - BUG % 17 2005 — 2015 AR i Bk K ke 2.1 ABARREF  2005—2015 4F, HRK K 261

AREE TR TS By AR R (4.71+0.91) mg/L; H )7k 351
By ¥ A O R (2.95+£0.70) mg/L, £ 44 7K 389
1 85 7% B R R (3.004+0. 71 me/L. KK 5 H T

1.1 FA R ORISR T % = 3 75 AR A I A KRR KM . 22 R A Gt 2F i L (e {Eh 42. 858,
2005—2015 4F 7K ] A= 3% i A K 0 A K 4R 45, FoHr oK 38.533,P {H¥<C0.01),

PRI AR 2 261 63 o ) KK 45 351 4y L KKK 1001 7K ke, T 28(COD<3. 0 mg/L)437 ¥,
K 32 45 389 14 . i 43.65%; [ 24(COD 3.0~6.0 mg/L) ¥ 536 £4, &

1.2 % 53 H AKIECAE TG DO K T AR JLTE ) Fng A= 53.54% ;28 iy /K FE M W I 25 K 45 #E (COD >
IE R K AR HEAS 36 J7 15 ) (GB/T 5750-2006) #E 1T K 6.0 mg/L), 45 2.79% ., W3 1,

R 1 ORFERBOKEEFE AR 07 (mg/L)

FHA KB EEme/L T =50 3076.0 60
K % IKHE % IKEE %
IK R 261 3.5~9.0 4.7140.91 0 0. 00 236 90. 42 25 9.58
- 351 1.6~6.2 2.9540. 70 215 61.25 135 38. 46 1 0.28
KA 389 1.7~6.4 3.0040. 71 222 57.07 165 42. 42 2 0.51
ait 1001 1.6~9.0 2.9540.91 437 43. 65 536 53. 54 28 2.79

2.2 KEARSETAKEAZTHAEE RERIKIE FEAE (2. 85+0. 55) mg/L., FHI YK TFEKFFEA
KA 25 Oy M T 2 b0 v, 5 R i ) KRR A AR T 2K bR e R 5 X R 0 K R R A
(4.264+1.00) mg/L. /KKK 11 2545 HER) H T K TR B KRBT Kbr e, X K5 KEAK G
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W FE S B AT M. S R B R H 2 IEAMH X (r =
0.721,P<C0. 05) . H&7% H T 7K i i) 8 480 B Bl 7K U K v
HARMASMAES, HRKBEKPEEAZEESKT
6. 0mg/L AFE R A AB &, ) /KFE A & A o X2 i ik A7
B PNH ST A5 D y =10 3820 +2. 882,
IZAE RPN AR BB FE A >6. 0 mg/L 1K I K
RS VAN N =0 o = o N sl | R 7y
1. 382 mg/L,

2.3 ARAFFARBELEEAE ZiITEH FEEE>
6.0 mg/L [ 25 By /KIEKFE S, 6.7.8 KK N 1 6.
T ATy KFEKES N FENFEA RS MERA
Biit2eE L (AP =76.44,P<<0.01), W3 2,

R 2 OAFZFETOKIEKAEA R (mg/L)

-~ ) 3.0~6.0 >6.0
i TKHE 5 7 5 7
— 66 66 100. 00 0 0. 00
- 66 65 98. 48 1 1.52
= 64 40 62. 50 24 37.50
Y 65 65 100. 00 0 0. 00
Hit 261 236 90. 42 25 9.57

2.4 I ARAFRMAKFERAZFT 351 MHH) KL FE
A8 >3.0 mg/L 1A 136 1. AR N 38. 75% ;389
By AR RS B4 i > 3. Omg/L (A 167 4y, AR %
H 42,93 % s K R A K OR [F] ZBT A AR iR, 22
SR G E O Ak 25.08.,26. 34, P 1<
0. 01) 5% = Z i vfr s T 7K R AR A 7K 1) 88 A 236 3 B v
L% 3,

R3O KRG ARAS KRS AR A (3. 0mg/L) F=H5 )0 4

K ARAHIK
IREER AR BARER () KEEE AR BARER D
— 87 35 40. 23 99 43 43.43
- 89 25 28. 09 97 28 28. 87
= 85 51 60. 00 96 61 63. 54
] 90 25 27.78 97 35 36. 08
Hit 351 136 38. 74 389 167 42.93
3 iFie

(A= TG AR K A bR 1 ) (GB5749 — 2006) 23K
TR FIAR A K AR S B <03 0 mg/ L, BLE I IX 2R 1R
PR AROK IR ZER Sy T 2 I 2ok, A BTR R,
2005— 2015 4R 3 = ¥ T X K I K FE A B2
=>3.0 mg/L AR JE T 1 AR UK i H i SO
T 1025 B K PR KR R T 2 7K 1 CFE i > 6. 0
mg/L) o f Al W% i AR 35 O 2K OK A 2SR WL

PR BT KR Z BR, i = U T K K B TS Y
L, 45 K T P RE S R A, AR K R K, A
— MR A IR K A B, G e X A D T SOk bR
Y A9 K R 7KL o R Ak B it

5 J B M S A AP K SR R R KL A R 4 IR
T K5 AR R K AR R AT 7 AR R
FHEWNEHmEAEMNNE, EHTE TE 20
B T KRR 5 KR K B DDA 56 L K TR K R AR
SEE AR K RUACRY K B R A

S MR FE B L AR T AR K v RE AR R AR L S B
A S KPR T K R R R K YRR AR b R
FES =N R, ARG — B TRE SR
=2 B KR KA T K Y 32 30 A B RTUA K L AR TG T K A
WA KD R, i Xt 58 = Z B T K 5 AR RS K
WA HLY B WS I AR A 6, e B e A, R s A B

L5 TR A KA B T R AR B LR L K
KA KFE AR AR 5 KK R BbR A K. AHIE
T K PP RE SR A IR B S T I K TR K B B A
W W T A e | (] 05 K AR T TS K TS YK
DASE &5 T /K Y A A% %, R B s RVIK 1 & 48 1 R
R57K o

2 ik

(1] k&2 . E&E. KHKENLYTS Y K2 40T 4 £ R F 5%
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— R TR K {5 e R e A 5 B

RULE e KK, L4 IR
ST 3 Bl T B A s, R 215300

MEBH AR KTT QR A LG F R O TR 28 L i R AR AR R B . 75 3K

7 V8 5 e )

A P A8 A T AR 7 A OO AR I R e 5 U KO M ke e B SR M S 14 AR AR AT A A A . O R B 9 0 A
AR B I3 BT e 7 Atk 15 e ) R AT B8 0 e W T RS2 4 9F 5 45 R AEEAT X LU A0 A . AR FRAT. i Al fs AR K E
WAL B TR T 3 R S i (R O i SR R R S B T BN N B R OK B RS e KRR FR R L 0 IR MU L R
Wi | PA) IR AT DL 4 249 R A 28 B TR R M 20 Rk BT ) e R B R e M T ey . DL oK e 5 B8 SR AR B T QK AR B A
FFFE . B Ry — R iy T A BN & B0 2 A AR SR R R B T T B R KA R SRS A K TS e

KR ARG 535 g AR
HESES: X ERFRIRAG B

UEAE SR AR K 75 e R A AR o A 36 PR
TAEF W R, 201748 2 A 7 HLR DT
PO EE T TTHZ R 2 ME B RO L Ll 3 Aol AR %
RKAT Sk 52 ma B R 30 7 Al i A2 72 R 1000
2B TR K e 4. B4RE » Bl ge 8 vpocs 5z RS
BN ATE LU A BT B TR A b

1 #H5RHE

L1 AyAELRHFRE WA FKAL LD A
b B R K A AT R K T = A B A R, )
7] T g kA i A P AR AR R DA RS A kKl
FHAHSC R i F L Jr 2R & 4805 B . B il e o &
X5 G Al B i) i 5 AR R K B s SR FE A AT

L2 #mEi REF RS ITEEG LY, 785 5
KT BTG Y W 5 H R KRS [ B IR B IR 55
YUK BEFEATXE L 43 BT X5 Qe Wy AT AN

L3 ok ARIECETE K T AR E) (GB5749—
2006) ) X AKAEIEA T REE M AP ML . KRS HTHRFR N -
R TR MR SLRR AR AT AL PH RE SR AT
NI R -2 1 SN P N P I T

28R

2.1 AyAE Fh AT Bl R Tl bl X
WAL T 2015 4F . EENF M AL HE. &
L7 A L 028 VR BE 51 I YR T K 5 Bt 64 1 Joi o 2R
7 I A 0 98 o I R — LA (A
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AW ENRRE L. ZRE&8="A#1T7— K
I W VR b 7 AV 2 T T 2 B R K R R ST RV S& A Ok
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A ST, 20 20 B N BRI 1 29 24 L i i
WEERETH ARKERN, 8 H 1 AH#E. il A 17K
X A 2R A B PR AR AT HEBCVE L e Ml 4 m? WA,
8 H 177 8 B, iz Ak T Rl — 3 W 7 Z Aol i 2
I AR SR BRI 7 G A AR 52K Ak B, O 25 1
PR AT, T R ERE . & B A B, o B
PR V5 % ok K i S5 250 B R R Y R B
2.2 B@ME®n WEAZMEELR.CREZSLM
FLALWE , 7E S5 % N HL 100 mL #c B 1215 (W ol 5 A
K AKIRE A T B ) ¥ A X i W W 121,110, 1
100 1Y o 33047 7 B il OB FL K A 5 7 32 4l R 4
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P8, RS B B B B B ROK AR S B R 4R
175 G KA EL AT AH R) (IR 2L 11 €8 FVRR IR S8 ) Sk

2.3 KAEMEZER 2 H 7 HREF LT AR
KTy CF B S S R ik 32 A o) AR AR 5 ) i A

MK A B T 3 SRR HOR MR R RS K 2 By . BT
S R 73 S I I 4 01 P R S B s T
H T B A I I e W B B i N RE L2 AT
H IR SR dh [ N A7 B R R . DL 1.

1 287 BEERKGIZ

oAUIRRE] HRA RS L THERER 1 TR 2

it (pg/ 1) <1 <1 <1 1.6
#h(pg/L) <0. 2 <0. 2 <0. 2 <0. 2
FE4E (L) COD 3 ,mg/L) 56 1.84 1. 84 1. 84
05 () FLABTEILE <5 <5 <5
HEN: 9 AQE D) 118 0.243 0. 165 0. 244
SRR ] B A B R Ak & J &
A HR 7T 0L 4 LA 8 o At A A A
pH 7. 94 7.74 7.76 7.83
B (L CaCOy 3 mg/L) 133 132 133 134
K (ng/L) <0.1 <o0.1 <o0.1 <0.1
i Cpg/1) <1 <1 <1 <1
R M (LLRB T pg/ LD Tt B i <2 <2 <2
H(ug/L) 0. 906 <<0. 04 <0. 04 <<0. 04
2K (g /1) 1.636 1. 609 <o0.11 <0.11
T (ug/L) 1. 831 <0.13 <0.13 <0.13
KA (pg/LD) <0. 04 <0. 04 <0. 04 <0. 04
A (pg/L) <<0. 04 0. 622 <0. 04 <<0. 04

1o FR AT ROKFERE E R O R T
JE LB | PR HR AT Oy 2 s ) A 2 PP R
RIS AE b AT Dt v 1) B8, T b 30 2R B R 30 A
SR YRR Al TG AR 2R H B L TR AR R A
T T PR B8 M 43 BT A ST 1 o VR R e S R T e

S W0 2 8 A R s TN S T
K izl AR 7 G0 R BB AL AT S 4 /N
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IR PAY IR AT DL 3y A7 G o G I 45 2R 8 7R B 45 4%

3 it

HRAYE PR AT AL 50 50 Ko oK oA ) 45 21, TA R B vk K
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RT3 B T T TR 1 R KA T 5 Ak 1 K T e
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PR LAN R AT HA K X 2, T ABAERIR Y
RS AR S 8, R A 4 B TR A — 350 5 480 52 35 ik WA UL 1Y
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WTE 5 Je ik AR IR IR AR R 2R Al B e Kk i 52 52
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Py AB PR IR AT UL | LR R AR bR 1 R 10T oK
FES R 75 G KA AH — B0 OTER I ] 75 Je P HE i AF
M S5 KBRS E R IF R A F A K B [ 80 3 15 1 5k
JE— U TR K 5 Y Fi
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jE e ote e TR CAS 7 N 7 o L DN A E e
P2 AN S SO R A o A U A o AR 78 R A
[ X 7K 35 Gt 2 9 7K R i N7 52 5 0 H R 9
AR AT+ AR U S b A T e KRR ] B PR R
Bt I oK & BB 0 1) 48 78 M TS Qe W 8 AR BLTE O AR
PR AR AR (0 TR URE L SRR L PR HR AT O 2
A AR K 8 H R B A W R DK R R B R IE
WHAAEER L,

2% ik
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AEFTERLMARZARS PO, K& & FE 523622

WE: B I RBCS BRI R TR L BN IR RO . iR AR LB Dy BT 500 4 RS 5 W
Bl A 50 A X IR 32 55 W B R IRIT LR L4 52 85 1 B AR T & SR I B IR T TR PR ALL E AT O I 2

EMBETT, LR AT ROR . R

WA L0. 92 0. 2P T T X ML, 71H0. 1D P, ERAGRITEZEL(P<

0.05), & 3ANAREAE, WEMHEE L ARG VO FIRA(18.0%) . 2R AL 25 L (P<C0. 05) s W4 JL# i & % £

(B OYOMETF XL (24. 0%0) . 2R A G iH2F 8 L (P<<0.05), #&ig

AT RE A S5 ALK 1 i 5 2R R 408 T & A R TR I R
K VA B AR L TR S
FESES:R X HEkFRIRED : B

T e [ L 0 A RO R AT L. R
RE S I 52, nl 2 e 0y 2F R 8 A BiE A W R
S5 TR I 0 o b B 6T Y B P OR R R AR B R Y
JE A RO 1 Y i 7 X AR v L A A TR K
o B 3 A B PR A 9 PR 4 B KA TR T B I IR A
HIEATIEAY
1 XM&R57FE
1.1 % #2014 £ 1 H—2015 4F 3 A AP
AT A LB 100 AAE R BT ST X 4 . 4R 48 S ) i
JPF Y B 50 N . X B 2H 2 52 5V B R IR
T WAL 52 B B AR IR S AR B IG I TA
JLZE 22 Wi PR A2 D 5% — 181 F 1) F 5¢ 42 W 2F . JC il IR
FR 1 B0« 5 2F 5 TV 8 BT TG 2 Rl i R 4L DU 3R
R EML . HILE R K BRI & 58 G IT .
1.2 &%k
L2.1 XA AT smE MG XL )
JEG T U 0 T R0 43 A 5 SRUA A A k. R
JO R A7 I A B TR ok 5 S R 5 A 2 2 T 2
ST R R A 3R Ab B F T 30 s ok B 7 AR R
I R P B PO B F T AR AR IR ph AR .
YN i gk 5k B8 AR D ) 15 s IR IR T AR B T N A IR
B PR O HRE L 40 s, KA 2F A T A TCMEA R R
1.2.2 WA AT 3 W E AR & ARG TT .
T [0S BEALAT 53 18 B PG 7 1 2 Al E L 25 7 3 S pR
BN S Ve AT IR AR SE U 530 min AR BE K AR5
35 P41 5 Y B T ) BT
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L3 MERIEAF AT AW 2 AFE M RE T WS 1 1Y
L 400 T 0 A 2 2R 1A R R s DAL RIS A O . 1
PE R BV v £ 7 1 o O 4 5, 6 4 BT A o 177 4 7
BIT R R U g . BRI 1S O, Ros B
5 T8 DA SR) AR B I OO0 T AR R 9 T AR 43 R e
WA Wi ds e AT . SRR R =G R A
V%) / B H ] <100 %

1.4 %t a4 R SPSS 20. 0 844 #k 47 48+ 4>
Mr TR L (e ) Fom . UL ¢ B AT 40350 47
TFECTERLER B R DL K IR AT ST 4 T
P P<<0.05 AESAGITFE X,

2 #R

2.1 AR XTEZH 50 ALHME 24 AL L 26
NG R 7~9 % 1 (8. 14+1.20) %, HeF: 4 102
WP WA 50 AL B 25 AL Lotk 25 AL AR N
T~9 % FEH(8. 24 1.21) %, A 105 FiE o 5
HILE WA B SRR 2 RS ¥ RG22 8 L (P
B34 =>0.05) . A AT k.

2.2 #BEAMOL X MALEE Y 0. 71 0. 13) i, W5
ZH(0.9220. )P, R AL E L (1=3.284,P<<
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18. 0% s AL 2 N RN 4. 0% s A 25 H 5%
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2.3 HAMBEEL XTHRABIE 16 A, 5K
8 N RV K e Ny 23.53% s LB 4H W 7% & 0 i 7%
KA RMIERER R T 2% M E R BSI¥E
X (X*=7.35,P<C0.05), WH1,

R X RREFOOLGELE 2 4 2 A e PR ) v s 20

5t & i %
M FHRE - - - - -
WH RO W %A BERD
W54 105 97 92. 38 4 4 7.62
X B2 102 78 74.51 8 16 23.53

3 Tt
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ZYH 600 A IV, HoP 95 %0 (9 LR $E Z IE WA
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