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IIHT TN (R 7 A R R B A TR

A, i 0.45 pm JEME. CHCL, # MU H KB P Ao A B RS T IES . AILSREILE, B THM
PO AR 25 43 B AT 7 i s SR T IE 2 BE- K 43 B0 AR FR BRI K BT R e AR T P R A B s IR SR AR
W 40 5 BE R T 22 T AR HR 8 A R [R50 HR B Ak 2 T 25 R R . SRR T, U Hh A B LA K T R
AN T, AR E RS R (BT HH A ST AR, AL BT R IEA T, %07 2 ik
HAE 97, 5% ~104. 0% 35 FE N o AR HEAR 22 BN F 2. 36 % . B FHFo0bi . 45 R R RS BRI,

X RT WO BT B E
hESES: 0657.3 M ERARIRED: A

CI

HUH 8 Z=H B (Rutaceae) TE AR M P FE A (Zanthozx ylum
bungeanum Mazxim. ) BT 1 SAFD 7, 3 K4 1 X 7
O3 A, FEWRAEY, S, HETE, AUNEE, BRARDK. EhZ Y,
F IR L B A AT . DR AR A Bk P Y b A 1o
FAE 53 60 000 m” . HLH 4F 724 120 000 ). Sy — 4 4
o R AL AR 225 . T8 U0 A B S 4R AN 8 0 i
. CAMBTSAZMMETR, BERILATE. 2
NIV Z R ALY, 25 THIRRER SE A NS
. BRI R R S, 25 BPE S R AE TR R S % D) AR
B AR SO BB IE A HEAT TR WA BT, IR R JH AE 3 BE /K
Sy iR R DA H K BTV BB R IR S W i i 43 e
B, RMBESE T ORE K BB P B A A 0 R IE SR
LB ATAE A [) 5 50 v 1 5 oh A

IR RV R RS RN

1.1 FENBERIAA

180-80 ZEEMAN Ji + W W 43 0% 6 B i1 (H A H 32 &
D B O BRAT b A A B BB . XA TAES
k. P 213. 8 nm; ATHL R 10. 0 mA; YEi%dr %6 1. 3 nm;
AW 1.60 kg » ecm®; ZHE 0.22 kg + em?,

Wi B 2006-08-08, EITHHEI: 2006-11-16
EETIE: Beyus 254 M55 H (2005079) ¥ Bl
TEE = WO, 1978 44, HFINZE R KEZE R L5 4

XEHE: 1000-0593(2007)11-2357-04

PEAR RV W Sl AR 3 AT S BE AL 1 mg » mL !
D4 T I FH I M5 R B B A M R PR T

WRHIR . = SRR AT, S Hrat,

ar MLAL S . T A B 5 RSB ORL S, M ATt 1 1
HNO; F11: 1 HCl 22 %2 72 h, HEBEFRKpETHIE,
e BRI EA  ITABRE L RN 5 RS R
G L il
1.2 sl

WUE 250 B B v 4 S 250 WR W, 20 8 74 45 24 5 4G 56 T
SETE N IE R AR A QLR 25 b A7 ) 1995 4F AR 181 TUA
HI N A KHAE . 2Ry, IBAiKER 2 ), A
HAHT 60 CTF M, YU H & T ook iy, I IG 2 iR
HE BRI 20 H %4 H .

2 SR

2.1 FEHREAENNE(TL)

G B AR B K 0. 200 0 g F 25 mL B, A 10
mL AR — B SRR IR A W (HNO, : HCIO, =4 : 1), 3% %
T, B O L B R T E B k. N Jom
FIEF, A, BN RE, #AR A 50 mL F i, AR
LK AE A FES) HALAS TAE S5 A0 B & . O AE A [R] 11
SEUS SR AR 25 e AT A HE

* Gl TR R A
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2.2 KATRUHEBEE(D,.) FKRAREELE(UD,, ) BT

E
il s B A G P 2 RTE . S BRI R 25 e A

AR H K3 K 50. 000 0 g FHedrh, R 3 W, BRIk
500 mL, JN#VE AR RO 1 h, & 9F 3 WOKE W, i
W&, FROKPIME AL B A WORSE 200 mL, BBHLA W 1.0 mL
TR, HRR 2.1 kA, ME b A . [
A3 HOK A RIS SRS i D, AR PN RS R T,
Sy = O < K == =l I I = S ) 7 NI I U S R =
(UD,,=T,,—D,), HOKAT R SEE W TE /325K Pd=D,,/
T, X100% , KAA A& B8 H 4% Py=UD,, /T, X
100%,
2.3 WRSRE(SO,)MAARESLHE(SUL)HAUE

A WORS), Wit 0.45 pm fALIERLCH 1 mol « L'
HNO; B DM, HU% B, FHEF ok Sz P r
FraR, WEESRENEE SO, 2R ATES R
B SUL, (SU,=D,, — S0, . TIEEME & FIH AKX
N Po=80,/T.X100%, RA[EXNE HRITHEAX R
P,=SU, /T, xX100%,
2.4 BHEERE0,)MENSLEHE(L)HUE

FARE WA W g W B10. 0 mL, F 60 mL 43 I <} o,
Jin 20 mL CHCL4R$% 5 min, #8432 )5 57 XA A, H+
AKAH A 20 mL CHCL , 3R, EE 3 K. I&EKM
Je s FHOAAS W H G b e 1 BT AR R TR AL BB
R LS HE WML RAIEBHEE (O0.=S0,,— L),
HILEWTE S FHE AR N Po=0,/T, X100%, TGHLZH
HAA IR AN Pi=1./T., X100%,
2.5 EFEKSERERENZE

WOK B P4, G20 5 mL, JH £ 1% F 408 Ak o 38 v W
pH {H., —41JH0 5 WA R (pH 1. 3), B —41H /Nl
HIRREE (pH 7. 6), F 37 CHUE SR . B AW, B0
PIMAEFEE S mL JRyFEM 2 h, FEHL 2 0, B I 2 IRFEIR

B AR A FIAT HLAH o K ARSE 2. 1 Prik Oy ST A% . EA 2 10 mL
AAS B A KB P AR ST We o, Wi, B & &, FI2E W
HORIG MRS (A, Al IRIE,

3 SR 5ot

3.1 #HmfaEMELERNHL

Vo RE P R RO AY , DLRE ek R AR R s g, R
1 #F 98¢ T HNO,-HCIO,, HNO,-H,0, F HNO,-HCIO,-
H, O, ZF i ik &, @ L8 83t W, At HNO;-
HCIO, N thir %8, WA Jr ikl HNO;-HCIO, 18 Jy 1 1k
o
3.2 TiEH&EFM&EEER

HEKE 1 mg » mL EERREI W, 1% HCLFG B
BCdil 20 pg » mL " BERRME M. B HCEERRAE W 1. 00, 2.00,
3.00, 5.00 mL, & BH 100 mL, HMEHEH 0, 0.20,
0.40, 0.60, 1. 00 g » mL™" (Y EERR HEVE T, FANER 1Y TAE %
PRi#EAT AAS W . Lk 4. 84 0~1.00 pg + mL ™!
WENERIFMEEXR, GRILE L.

Table 1 Standard curve parameter
Concentration 0.0 0.2 0.4 0.6 1.0
Absorbance 0.0 0.0312 0.0598 0.0883 0.146 3

y=0.145 6x+1.070 3 r=0.999 8

3.3 KHRRFERE

Xt s R MOE S E 10 R, A3 AR ok 25 T B A
B 0.3 pg« L5 BFARMEWEEN 1. 00 mg « L 'A, BE1
FRAEH Ry 0. 03 pg » LT (1% IR0 .
3.4 BEE

X AR ) e B 2 RO RE S AT AR, A E Tk Tt
PR, BRILE 2,

Table 2 Results of precision(pg + mL™")

Samples Results x RSD/ %
1 0. 332 0. 316 0. 325 0.311 0.318 0.314 0. 326 0. 320 2. 36
2 0. 735 0.722 0.701 0. 740 0.715 0. 746 0.711 0.724 2.29
3 0. 935 0. 937 0.911 0. 902 0. 926 0.923 0.918 0.922 1. 36

3.5 £EFEBEBFHTFHRIARK

s B B e A I E i R AF B A C TR R B e
— o WRFR RS I E A5 AT F] . 3R ST B X g e R
T QR RS e 4 RN —, R IR X
JLEREIEG T, ATX R — IR A FE 5 AT T A 75 BB i
B, SRR, MR 20 50y, SRR -2, RUIH
i A B X A R I B T T
3.6 HmEKELE

TR AR B O AR R B AR ME R 4% 1.1 1 7 vk
A5 #EAT AAS M, THE A, S5 R ULER 3, K S AR [El

WEH 97.5% ~104. 0% , HEHIE & .

Table 3 Results of recovery test(x, n=3)

Original concentration Added Found Recovery
of samples/(pug = L™ 1) /(ug+L 1) /(ug+ L1 /%
0. 326 0. 200 0.521 97.5
0.326 0. 400 0.713 96. 8
0.326 0. 600 0.948 104. 0

3.7 IERERNE
(D RHAEWE T AR #3748 25 1 B
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i JF TR P MR R R A R A, AR LR 4
mMES,

M A FRS LA, MBS AR, KRS E
FZERNELR o AHR 277 HUALH oK AT R SRR S AR IR AR

Ho R AE 6300 ~66 0 28], HAP LIRTES R E, 455
BEEREMm 38N ~410, HERE T,>D,>UD,>SU, >
S0, >0, > LW

Table 4 Analytical results of the chemical speciation of zinc in the bunge pricklyash seed with different habitat

Habitats

Results/(pg» g h

T D,, UD.,, SO, SUp L O;n
Shannxi 273.63 172. 39 101. 22 64. 81 107. 62 20.13 44,71
Shandong 69. 21 45. 54 23.66 17. 44 28.10 5.81 11. 64
Sichuan 195. 84 123. 22 72.62 49. 63 73.59 17.17 32.46
Table 5 Distribution of zinc with chemical speciation and different habitat
Results/ %
Habitats
Pd Pu Py Py P; P,
Shannxi 63.01 36.99 23.68 39. 33 7.35 16. 34
Shandong 65. 80 34.19 25. 20 40. 60 8. 38 16. 82
Sichuan 62.92 37.08 25. 34 37.58 8.76 16.57
KA ECH S B TR B A RN B T A L Al TOK AR f pH B AR AR, HH 7K BITIR Y B B 7K U 25 B e 1 g e

TAHYLERN & PSR MR G A R AR
KPR, JEAR BT AT TS BB a5 a4
FLOBRRR . R A U UYL Al o 45 A R B A
EY R S A YLK T IR T AL A R Y
IR T s A LA BB K ] B A5 R B TR T A LI
AT TR A PSP EE . & B8 Bk
A T R I 35 00 M R A8 2 10K F 1 3 — B
TE o
() KBIBHBEE S . AR & W R .

Table 6 Contents of zinc in octanol-water system
at different acidities(x, n=6, RSD<C2. 36)

Gastric acidity(pH 1. 3) Intestinal acidity(pH 7. 6)
Wg Agm Kow Wi A Kowz
68.9 103.5 1. 50 33.9 138.5 4.09

AE 7 I P o T 3 R O ) S R P A A
I TR AR N EEAROLSY . B BEEEE RO TR &
S, AMAAEETIRR . hE 6 TLUEN . (DEREERE
AE R pH (E LI R, R BITE/DN G B BT B G A i
PR T . (2 Ko MR E . pH EXNH K K. 8
BRI R 2. UL Zn M ARG E S pH (A SC; BEE W

z =%

S D R 45 TF 1 I 5 0 R B2
B T — 5 e A

4 3w

HOH PR AR R . B AN T 2 i Y 2 R
oy ZHPRNERR S E A B A . B R IION AR 2y
BAER S BRI SEUMG, 7EARFRAEBALET. EA
AT AT I 55 J P R ZE BTG P AT 3 3 AR T 1 2 0
R, 05 HH HRE Y e KA T B (R BIF 50 A R R
A OCIE 2% T 1 B AR E 9 A2 B AL 2 A e 8 . B
Tt o — Bl 4 K 5 A PR i K A 0 T 7 25 AL A K i e I
B, 25 WIRITSE o AT LAIE 7 B/ K B IRA 2Ok I E Kow 2
B(Kow=Co/Cu» Cov Cy 32 A A WIE IE 3 BEAH K AR
RSP B D L % S RO R AR AL A W P A
FESH HIER LAY B . A SCES AR S 4T
B2 O, IR FIE 2 B/ K 0 TE A &% B LR B K RO
R BETE A T A S T O . A I E S M K O P
L A SR R R P i i i R AL 2R AL
TAE T 2 B T FOE A5 e M LA SR E il PR L B A
HER L,

5 )

[ 1] LI Shi-zhen(Z=i}#). Compendium of Materia Medica (A< #L 4% H). Beijing: People’s Medical Publishing House (dt 57 . A T4 i

), 1992. 1855,

[ 2] DENG Zhen-yi, FAN Hong-zhang (X34 X, #t &), Shaanxi Journal of Agricultural Sciences(BE PG4\ BL2#), 2006, (2); 22,
[ 3] SUN Rui-xia, SU Yong-xiang, SUN Jian-hui (#pFi 8. 75 K #£. #ME]#E). Spectroscopy and Spectral Analysis (3% 2% 5 6% o M) .

2006, 26(4): 720.



2360 Sk 56 2T

[ 4] DENG Nan-sheng, WU Feng(M3 &, % &), Course of Environmental Chemistry (M 8k ##2). Wuhan: Wuhan University Press
CGRBL: RV WAL, 2005, 6.

[ 5] SUN Zhen-hua, WU Xi-hong. SUN Da-hai(Fh R4, 52 BU4T, $pKif). Journal of Instrumental Analysis(AFMIE2E3R) . 2001, 20(2) .
1.

[ 6] ZHU Zhi-guo, HUA Rui-nian, LUO Wei-guo (4 % [H, £ 554E, % T [E). Spectroscopy and Spectral Analysis (61 %% 561 0 #)
2001, 21(3): 384.

[ 7] Yiksel Ozdemir, Serefl Giicer. Food Chemistry, 1998, 61(3). 313.

[ 8] XIE Su-jing, XIE Shu-lian, XIE Bao-mei Gt /7 4 ., 4 3% . #f E ). Spectroscopy and Spectral Analysis(JG i 2% 561% 0 #7) . 2003, 23
(3): 615.

[ 9] SHAWKET Abliz, WANG Ji-de, HU Xi-dan( ¥ JF 42 « FAi i #, £ 48, $ P45 H). Spectroscopy and Spectral AnalysisOi% 2% 5563%
43T, 2005, 25(12); 2082,

[10] WU Yi-wei, ZHANG Han, HU Bin(—f#%, 3 &, # ). Journal of Analytical Science(/r HrB}22£4) , 2003, 19(3): 201.

[11] LI Lei, XIE Ming-yong, WU Xi-hong(ZE Z, W5 . REM). Food Science(& iRl #), 2000, 21(2). 53.

[12] GUO Chun-mei, WU Rong-lan, FENG Shun(Z F i, o€ >%, £  Wi). Journal of Instrumental Analysis(4#7illif 2% 42>, 2005, 24
(6): 42.

Speciation Analysis of Zinc in Bunge Pricklyash Seed by AAS

TU Jian-bo', WANG Si-wang'* , XIE Yan-hua', LI Ding-chuan®, GAO Shuang-bin', WANG Jian-bo'
1. Institute of Materia Medica of Pharmacy Department in Fourth Military Medical University, Xi’an 710032, China
2. The 305th Hospital of People’s Liberation Army, Beijing 100017, China

Abstract A method was developed for the investigation of the contents and the speciation of zinc in bunge pricklyash seed (BPS)
in different habitats by atomic absorption spectrum (AAS). By using 0. 45 pm filter membrane and chloroform, four different
species of the decoction of BPS, named the suspended, the soluble, the inorganic and organic species, were obtained, and the
segregation analysis methods for those species were developed. The octanol-water system was proposed to simulate the distribu-
tion of decocted zinc in the stomach and the intestine of the human body. The results showed that the decocted zinc was the main
content of the total zinc, and the contents of zinc were different in different habitats, but the percentages of decocted zinc and the
organism zinc were similar. The recovery for the method was 97.5%-104. 0% and the relative standard deviation was less than

2.36%. The results showed that the sensitivity and reproducibility of this method were excellent.
Keywords Atomic absorption spectrum; Speciation analysis; Zinc; Bunge pricklyash seed
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