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Abstract In order to explore the content and composition of inorganic anions in wasps wine,a method for
simultaneous determination of five kinds of anions (F~, Cl~, Br~, NO*, PO,*” ) in vespa wine was
established by ion chromatography. The anion content of vespa wine from different production areas was

determined,and the differences of anion content in vespa wine from different production areas were analyzed,it
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provide a new idea for the evaluation of vespa wine. The results showed that the correlation coefficient of five kinds

of inorganic anions was good, the correlation coefficient was in the range of 0. 998 0—0. 999 9, the detection limit

was in the range of 0.024—4. 33 mg/L,the recovery of five kinds of anions was in the range of 84.1%—
100% ,the RSD was in the range of 0.17%—1.2%. The established method is accurate, reliable and can

meet the requirements of anion analysis in vespa wine. There were differences in the anions content in vespa

wine from different regions,and the order of the average anions content was PO,* (2 666. 825 mg/L) .Cl™
(77.550 mg/L) \NO, (9. 408 mg/L).F~ (6.220 mg/L) and Br™ (0. 760 mg/L). The coefficient of variation

of F~ in vespa soaked wine from 16 different production areas was the largest,indicating that F~ content

fluctuated greatly in different production areas. The coefficients of variation of CI~ and PO, were the

smallest,indicating that the contents of vespa in different production areas were stable.
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Table 2 Linear regression equation and correlation coefficient

S LR/ (mg s LD 2% Bl )3 7 R MHERE r KB/ (mg « L)
F 0.1~4.0 y=4.7422+0.103 3 0.999 4 0. 024
Br 0.1~4.0 y=1.722 82—0.127 2 0. 998 7 0.108
NO; ~ 0.2~80.0 y=0. 240 22—0.220 9 0. 999 0 0. 201
Cl 1. 00~50. 0 y=0.500 6x—0.581 8 0.999 5 0.026
PO, 1. 00~100. 0 y=0. 019 62—0. 004 4 0. 998 0 1.33
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NO; 1. 28 86. 40 87. 40 85. 40 86. 40 1.2
PO, 1. 60 98. 30 98. 00 97. 50 97.93 0.41
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Determination of Selenium in Whole Blood by Atomic
Fluorescence Method with Wet Digestion

ZHANG Xiaomei, PAN Xingfu”

(Beijing Prevention and Treatment Hospital of Occupational Disease for Chemical Industry ,Beijing 100093 ,China)

Abstract Using whole blood samples as raw materials, the wet digestion combined atomic fluorescence
method was used to determine the selenium content in blood. The blood sample is digested with nitric acid-
perchloric acid, the selenium is reduced to hydrogen selenide with sodium borohydride, and the hydrogen
selenide is loaded into the atomizer by argon. The fluorescence intensity of the generated selenium atoms is
within a certain range with the concentration of selenium in the test solution. It is proportional and
quantified by external standard method. Use the digestion efficiency as an indicator to optimize the
digestion conditions of the sample, the determination of selenium in blood is linear in the range of 0—
10 pg/L,the correlation coefficient is 0. 999 2, the minimum detection limit is 0. 143 pg/L, the relative
standard deviation is 1. 5% —1. 6%, and the average recovery is 90. 9% —105%. The atomic fluorescence
determination method of selenium in blood has high sensitivity, good precision and stability, and can be
applied to biological monitoring of selenium in blood.

Keywords whole blood;selenium;atomic fluorescence;small sample
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ARRAFD B AS-50 A ol i#F # 4% B 68 AU HL iR
OMR e BB A BR 2 |1 5 52 56 v BT 3% 38 4% 5L 14 LA
R (50 ) Mt B, L L8 F KGR T )5
i

K R AR E T (1 000 mg/ L, 15 58 5 K Rl 3
B A B2 W) 42 I 5 5 #F i (Seronorm™ Trace
Elements Whole Blood L-2 RUO), fi¥ fig (H, T 2%
70 %0 s 1 BIRL T AR AL B L A A BR A HD L R
(AR 70. 0% ~72.0% . EIEBIRL T A AL BE 47 Ay 47
FRAFD #h R (GR. [ 245 4 A1 46 22 1050 A BRA 7DD
W& fb 4l CAR [ 25 4 Ak 2= X 5 A R A &, SR
LA (GRL AL T A RTHEA D .

BRI+ D kMRS @@ R 1 1
RBE.

ARMHN(S g/ L) FRILS. 0 g SR BN Tk

L R K ES 2 1 000 mL,

& Ak AR B R (10 g/ L) FRER 10. 0 g Bl & fk
s T EA T HE A E A E 1000 mL,

TR (5+95) : I 50 mL ¥ #h % 22 1% Jin
A 900 mL K R AIE K EZRZE 1 000 mL,
1.2 XWHE

R R i v 76 325 s o 2 1 3 L A
AT HLIA L R A S M Ol 5 B o (7R
BIEEE . WS AR ZECR - 3R 300 mL/min,
i< 800 mL/min, 11 5 & 280 V., it b 2% =i B
8 mm,Se BATHLF 60 mA A BHIT R 30 mA,
121 AR R H 50 e

FHER R VA W (5954 1 000 mg/ L bR 1 it 72
BRI 100 pg/ L ARESE FH U Bl 1 0.1, 0,
2.0.,4.0,6.0.,8.0,10. 0 pg/L WFRHER S . LIEHIR
VSR (5+95) 20 B S AL AR B8 W (10 g/ 1) ik
J5) i 2 T b e R B B A BERE L R R EUR E 2
S B 1 R ) U R A B E R R ARG R A 0
O3 T AR S D L i B L D T o U B A A A
B » 5 08 3 G\ AR A ST A 1 %
1.2.2 5 AL 3500 e

B 200 pL IfitBE. A 1.8 mL #4fi/KJ5hn 1 mL
TRIR . T (150£10) “C I fif 22 1R 18 5 55 TG 4 3% W JF
A B A i BCR R A A 0.5 mL Ve h R 4k
L2 10 min, M T HFERE 10 mL,

25 FRE 2 DL 200 L Sl K AR B A L Al 4
VE 5 0 5 A 38 7 5 AR TR

500 5 o AR B WA ) ) 25 AR A e
25 AR AR OGBS AR E R A LB B
PRI (D PR

p= (@1 _VEO>VO D

A o J A v Al Y BT iR R pg/ L o0 FI o
A3 50 D W T e B R A R R S 1 R G Y
IR, pg/ L Vo RER 19 E AR mL; V R i
(9 HURE AR mL
12,3 TR 7 ik

DT 85 Jo 428 R o A S 56 ARk L SR 4 T S
DEACHE i i A 25 o D BT 45 A i AR HEE 2%, 43
ST A AN S5 4 T A A 0 T i k0R BRI
Tk 2 (2) B LU A 253 07 i 00 Ak i b 22
A

E/%:‘%&XIOO% 2)
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Tl 1) Jo e e »yg/L;pzyilEi%fﬁ;ﬁ: o B A 3 BE AR AR Table 1 Different curve parameters and

i%%mﬁﬁﬁ%ﬂ@ﬁ@ﬁimﬁjﬂ(lM 4-32) Hg/L’ sample measurement results

AR PR 161 g/ L AR o, ik iy e mesn

g L

1.2.4 gy FRMEMIZE y—41.219210.7676  0.999 2 146. 817

TAE 2 y=48.621x—7. 8595 0.998 5 144. 267

¥¥5 L) Excel 4211, L)L Origin 8. 6 fEE] .
2 BRSWH

2.1 FRifE ph 2R R B

P B b o it 22 5 T AR it 00 AR i I E 52, Gy
YBCAN [ A P 0 s 5 WL » 42 R S 56 D7 vk R AT A
FEARZE 10 mL 5 _EALINE 2 i T AR il 2k . A v il 26
eV RO N iy gt i WLV I 1 S W T N o g
2R OC BB ALE 0.995 DL B R T [R) — B RE
R E 45 R — S, DIAR e E W 5 pg/L N
TAERMER S G5 R (4.97+0.08) pg/L.gE— i
BT AR it 0 T AR e i T IBOAC M L I
LA HCLS %0 4445 UEAR A o 49 53 7 B¢ I T 1) A o il
2 B A A o AR DU S0

2.2 HETAEFERIERE
2.2, 1 TR EE B

B 200 pL i BRdEAE S A 1 mLIRPRS 43
BB T (120£10) ., (150+10) F1(180+10) “C 44 F
HATIHAL . S5 RGN R 2 Fioan., B3 2 nIAL Bl
BE b Th L i OBt VR T AR ORI e (BLAE
(180+10) “C 4 f# 30 min J5, B T 15 BE &8 i, T fl
ST AR R 2 T e R v S 0 PRI R A
EER R FEORMACE TR X A5 WS/ T 109—
1999 Ry — . BT LS5 2k A (150+10) °C
VE R I S T A IR BE . 7 R A A B o R b R
T ROULEE T i RS 7 0k O A IR RE A e S BN

%2 FEBETHERER

Table 2 Digestion at different temperatures

TH AR B/ °C 18 ff B [A] /min T R BOR S WREMH/ (pg - LD THARSCR E/ %
120410 30 TR AR T 2. 459 76. 37
150410 30 VRS TR W0 VR 2. 767 85.93
18010 30 W E R AR 2.387 74.13
2.2.2 IRFRESINE M ORI E T E2, 7 30 min B35 3B i K(E

B S A WA . A 0.5.1.0,1.5,2.0,
2.5 mL YRR , oA 45 AF #i BB S 06 5 W R A7, L 1
RORASARINE 1 s, IRERE AL 0. 5 mL B f#
Wik A REOA, HMATE, HMARMNH
32. 28 % R I 1~2 mL B, ¥ 7E S0% L |
MRS & 2.5 mL B, 4 244 W 8 F [,
TRIR S & KF 1.5 mL B, JH## 30 min J5 I f#
T A B SR KT s 1R AT BB T
R [0] 2o 4 S F5ORE il o B0 R 0 5 A8 Sl S el S 2
5 ERR SOV AN 38 03 S BUH MRCR I B . IR RS
SN 1 mL P R B R KA 89. 610, 7E
T 2 B i A B 5 I R /0 R0 R D o b
15 BT AAS SE R BOR RS it > 1 mL,
2.2.3 Y R B 2

FESRAE (150 £ 10) C Ay B #E 15.20.25, 30,
35 min JFHUT  HARAEIE LI 7 ik AT . %
AN 2 frR . TR 15 min PR B, JEAR
VG B R OB AL Ry 67. 32 %% ., Bifi B JR] E K T i

97. 26 5 » Uk 25 K A [ 5008 T A W T A A AR 4
G TH RS8R T e T LA B 30 min A Ay 11 fff i ]
[ s PR L, A A A 17 00 AN T 7 e g O % 9 e Ak AR
A B LT A 1) S B M ROR T R

100~
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Figure 1 The effect of the amount of mixed acid

added on the digestion efficiency.
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Figure 2 The effect of digestion time

on digestion efficiency.

2.3 ZMEESK R

Beiil 0.1.2.4.6.8,10 pg/L it 7 AN MR EE 5L,
1l (1 R L e i vy 1 [ES D = 2 R i i e
0~10 pg/L. A5 R ¥ H 0.999 2. 3% GBZ/T
210. 5—2008C Wk A= bRl 2 F8 R 25 5 ¥4 9)

ARk v A2 B S A T ) HR bR A 22 R AT B I
VR BE SIS  He BR AR S B 5 VA E S22 10 K
25 VSR 0 (T 5k B I R o 25, LA 3
R o 22 118 B AR MR B2 0. 143 pg/L.
2.4 AERAERESKREESR

Beiil 50,150,250 pg/ L 5 55 7K ~F 19 i bm 5 it
Fie MRS 00 J vk 10 AT A B [ e U S A v R S AR
i 25 B AR e 3, 25 5 WK L R S T 3 i AR
LSRR 90. 9% ~105% HE# R 1.5% ~1. 6%,
5 1% ARG R S R A T X A 2 R R AL 2 ) B
W7 T VR BEOR L LR 3,
2.5 REHKNE

LI Sero 4= IfL Bt #5  #E fih » 28 bk Oy k) , 4%
WA (147, 3677, 415) pg/ L £F & 45 45 HEIE $5
BRI (161 E£32) pg/L. MG BT 45 45 1 UE 5 rh 3
fhaE TR S NSRS SRS ITR
Pb (337 £ 68) pg/L.Zn (7.1 £+ 1.4) mg/L,
Cu (1.344+0.27) mg/L, X IfiL 7 Al & A I 58 A
JC R

R3 EMESETENKER

Table 3 Accuracy and precision measurement results

FEM AR/ (pg - LD Ikt / (pg - L°D WREWE/ (pg + LD AR iR/ % MU AR iE A 22 RSD/ Y4
156. 583 50. 00 206. 608-£3. 268 100+6.5 1.6
156. 583 150. 00 313.533+2. 964 105+2.0 1.6
146. 817 250. 00 373.958+5. 659 90.9+2.3 1.5
3 61(2):203-215.

LT A R A R I E Y R T AT
JEOETE 7 A 7 12 DN RE A AL P R PR OO R AR
o ¥ s 22 1T AR [0 e 3 85 735 45 BRI T A A v A=
Yok b v fl 2y o 5 J5 vk A G EOR L By R
JEE VR N L FIAR R R e 2 e . O 0 AT AL B R A
T R AR it BRI A D TR B 4% 5 Bl A 1 B
PR — M 1 mL, A 25 HURE U 200 L, 7E
ARRFEE BT T 52 0 R i R 58 5L Al Dy 3P 58 A0 2=
SE R R SE A /NEE S o AT BRI T AT B
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