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Abstract

In this paper, a method to determine the arsenic content of different kinds tulips by atomic fluo-
rescence spectroscopy was established. Test the four single factors of auxiliary high voltage, lamp
current, carrier gas flow and shielding gas flow, and according to the orthogonal experiment, the
optimal condition is: negative high pressure is 300 V, lamp current is 70 mA, carrier gas flow is
300 mL/min, shielding gas flow is 600 mL/min. Among them, the most influential factor is aux-
iliary high pressure, then is the lamp current. Secondly, the two pre-treatment methods of mi-
crowave digestion and heating digestion are discussed respectively to determine the microwave
digestion as the best way. In addition, after comparing the two different varieties of arsenic de-
termination of Curcuma Wenyujin and Guangxi turmeric, it is found that the content of arsenic
in Curcuma Wenyujin is lower than that of Guangxi turmeric, which may be related to the level
of soil arsenic content in the environment and the use of arsenic-containing fertilizers or pesti-
cides. To sum up, the content of arsenic in tulip fluorescence can be measured efficiently and
accurately using microwave resolution-atomic fluorescence spectroscopy, and it can be used as
areliable method to detecting arsenic content.
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AR &, I RS V4 R 2 e 250 TR AT 5 A

N TAETIERE R P I EEJR, 0 ZAE AT S AT BUALEE, DB HLA[17], (T8 R A
5o BB BON T 2GR S I TUAL BT VR 18) EE A TERAL « {EHE AL S . TR D
B RTACBRR A, R, KRINAIFR R R 5 B ITT R EKR, 55k, HE S E AR B
FINTTERA5H19]; SIEH M, R E AR, AR, WREREA SRR, iT#
B ORIEREN, J5H A BHERRFGR20]. HAl, SR a5, MR R 5% koo
R AESBEIERE AP KA e D AR A B /N T A AT I 2 R s 2013 SEASEGRAR[2 1755 FH ol 31 gt A
R 7 55 B A B A D AR B LARD N 58 AT T 7%, DISE T 2RIl TP KGR 9 Pb. Cdy Cr 4510
FESBITRISE, 2014 FARMR220F IR AN RT BT, X B0 R e AN e EEAT 1
SE o WAk, 2 EEAE 230 TR AR I A AT 0 ke, 45 RAR WA A AE 1, &M T
TS RE T BT SR At ) A 15 0 AR

JEF e E EEm A R R —E IR B, e E SR SN A A, AR N
JE RSO BAAT BN T, g JE R 7 SO B A, MAEWE R) S BB, R R IE K
W96, FER FIARUE fh 2k 3 AT I (24 ] [HUk, JRHOGZNT SN RE R R e s T R BRI AT
Ji i T B Y A FR AT AR e, O Bk sl s it AT itk .

ChEZg ) o2 MR BE TIRO E e EE, AR EAT IR . ASiSa B )
TIEFEAE G HE R LI AT SRS A T3, RISEIN 75 VR P e i i - SR oot ik, wORRAImR -
PUR MR . PRI A 1 iR S AT 5

2. RIS
2.1. {XB’55F

AFS-8220 Ji T HEETHAL I & RAAER A IR A F]); SC-2.4-4 B-5 FEHR (H B VL9528 5 T kst r 2%
J7)s WX-4000 UGB R A R S8 EIZ R RHUR BA A R]): ME204E, HL1 R L 75 22 i
MERER) - FER 2 A F).

100 pg/mL FbRHEfg & (B FAREYD T 0)s EhER . AHER(PLZigh); ik, PLIRimR. &% 1k
B EALE (rbral); W K B 4K .

2.2. RFIECH

2.2.1. BRI AYEC I

TR K, PUIA AR 5 HL 25 g % T 100 ml /K, BCHlpR 250 mg/mL IR AR - PUIR MRS : R E1R
(RIHER R LR = 5:1); FCH] 6 mol/L R (K ZhER S/KMRFILL N 1:1); RERER 5 /K BB AR LL I 1:20
Beil 5% HCL & Fel S8 s ¥ 7.5 ¢ A IE T 0.5% KOH &+, H 500 mL 2 & i &

e

o
2.2.2. tRIERMZAIECH
As FRAEFE (100 pg/mL).
As ARAETAEW 1 (10 pg/mL): #HL 100 pg/mL As bRt TAEW 1.0 mL, F/KEAZE 10 mL.
As FRUETAE 1T (200 ng/mL): #2HX 10 pg/mL As brvE TAEWR 1.0 mL, F/KEZRE 50 mL.
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B As AR#E TAEWE 110.00 mL. 1.00 mL. 2.00 mL. 5.00 mL. 10.00 mL. 15.00 mL 2> %I}IA 5 mL )
BRlR - PR MBRVE I E AT 50 mL BB, E AR IIRE Y 0.00 ng/mL. 4.00 ng/mL. 8.00
ng/mL. 20.00 ng/mL. 40.00 ng/mL. 60.00 ng/mL.

2.3, RFIEHERRESHTLIE

2.3.1. HREHYIREL
VT2 R 55, 20T TR 2 A 3 R Bl R 4 2 iRl e A PE Al <6z o

2.3.2. HMAATIE

1) T T i b 3

HY 1.000 g £ TVHAGES, IO 14.0 mL FVRGER, A 20 min R &1, JBCTROEAE il & &
G AT TH AR (R D2 300 W, T AR 8] 5 min). VH AR 5858, W HI R =00, IMAGUIR - PUdR i ER %W 5 mL,
H 5% b B2 UGERT 25 mL FEHT, A0, #MEA.

2) InFE R A

B 1.000 g £ FHERE S, I 14.0 mL YR A ER, 87 20 min J5BCE AR B0, 238 0ETHE
RFFHAHZEZE, MAGIR - PURMEREW 5 mL, H 5%/ B2 0GER T 25 mL FEild, 0,
(=N

2.4, BFRIAUBTEEH

JeHLAE I R 300 Vs As KT HEIR 70 mA; JRFALESEE 8 mm; AU E 300 mL/min; 5l
JE 600 mL/min; FHAES(99.99%); KA TR PG WS gk 5oy 1§
HIFA; BB E] 10 s; ZEIRMTE] 1 s,
3. GRS
3.1. tRfERIZRLE)

HU As A5#EW 1 mL, 2mL, 5mL, 10 mL, 15 mL, 25 mL 4%IH0A 5 mL FIERIR - Hih i B 1A 3F
FERT 50 mL RS, 76 1.4 544 Pl 22 am g . IR M, ME 4~100 pg/L FIRE T 2 RIFHIZ
PERR, LYERVAFEAN: 1, =58.662C +56.083, r=0.9998.

3.2. FFIRAMIRA S E R FHE
ISR B Rl DT RN SO IR R, SR 1,
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Figure 1. Influence of different factors on fluorescence intensity. (A) Negative high pressure; (B) Carrier gas flow; (C)
Shielded gas flow; (D) The lamp current
1. REREZRMNRABENF. (A) ASE; B) HSRE; (O FRSRE; D) KTHER

IR, OUME 5 Rl e IR G KT 2 Ty, (E M I A 5R, 1E 300 VI, SR K,
320 V ISR LLIRA; BEECREZHIE R, FOCmEE R MBHRN ;5363 5 R BF iR 3 K
BN, AEREBMEEEANK; BEE AT I AIZETH R, SOG R IZRAT Y o, (HARAT R, MRS R
F R, DO LHREE AT LAY 5y AR T B4 FH 75 i o
3.3. BEIERZSHEFRAMK EEARATHME

AU EJUR, BATERLLUT F AT IR 2T (R 1),

Table 1. Orthogonal test factor level table
= 1 EXREERKER

A B C D
K
s EV) AT HLJE(mA) AR E(mL-min ") Bl B (mL-min ")
1 260 50 300 600
2 280 60 400 700
3 300 70 500 800

e 2 IEASIRIG vl 4, s R s K, O T R s e, ik AsBsC\Dy, EIEMILE1HA:
TEEN 300V, THFN 70 mA, #SMEN 300 mL/min, BRI EN 600 mL/min. FERALE&4E
ToEATIE 3 RIS, POLTREE AN 5926.83 a.u., 5916.42 a.u., 5907.44 a.u..

Table 2. Orthogonal experimental design and results
=2 EXRERITEER

i A B C D P (au.)
1 1 1 1 1 1016.26
2 1 2 2 2 1161.49
3 1 3 3 3 1330.78
4 2 1 2 3 1359.06
5 2 2 3 1 1738.01
6 2 3 1 2 3514.16
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B %

Continued

7 3 1 3 2 2005.28
8 3 2 1 3 4123.81
9 3 3 2 1 4957.00
X 1169.51 1460.2 2884.74
X5 2203.74 2341.10 2492.52
X3 3695.36 3267.31 1691.36

R 2525.85 1807.11 1193.38

3.4. iHME7TNHYER

3.4.1. RUBERE

B 1.000 g Al 4T HALEES, NN 14 mLIBAER, INs6, #8745 20 min, BROEFE S R NEEAT
THIRICE T 300 W, JHARET IR S min). WHMERIE, AERER, WA - PR iERE®R S mL, H
S%Eh R/ DB ZUCERT 25 mL &M, R, HEE, PAaT=g.

3.4.2. fmFGER

FREL 1.000 g I R4 T 100 mL BekFrdr, N 14 mL IBSEE, hiss, #8745 20 min, AR EInHvE .
3.4.3. FRFERRERELE

T R APV AR S, LB R R A, R 3.

Table 3. Comparison of arsenic content in samples extracted by different digestion methods

3. FRIEMBARRIE RS BHLLR

M TH A (ngle) InFGHE R (ng/)
1 0218 0.148
2 0.223 0.149
3 0.226 0.144
FHE 0.222 0.147
RSD 1.83% 1.80%

3.5. FEBPEHHEEOMESHER
oA BOE IR AR e 5 PR, PGB AT WM, SRR TR T OO e, HEER AL 4.

Table 4. Detection of arsenic content in tulips from different places

4. PR EEHH S EREN

A4 (ng/g) IR 4 (ng/g)

1 0.222 1.020

2 0.224 0.985

3 0.225 1.000

4 0.220 0.997

5 0.224 1.010

6 0.221 0.998
FHME 0.223 1.002
RSD 0.90% 1.19%
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3.6. ¥&HER

i 3.1 £ R A, MR R R, MR ARE > 0.9992. ARIEEBEEL(S/N) =3, (S/N)=10, LI
S35 E R R, IS4 HFR(LOD) N 1.48 pg/L, E&EFR(LOQ)N 4.93 pg/L.

3.7. BHERE

I 20 pg/L MBS % BRI A M S RE 5 Ik, IO SRUETIIRY,  TH 5 UG T AR 2 T 5 SR 16 AH X o 78
72, WAR-FY) RSD N 2.36%, &5 RFEWZTTiEBA R IR % AR
3.8. MREYERRLE

Sy ARG ERRUE RIRAS S5 T PIARE, BUKREN 15 mg/L. 30 mg/L. 60 mg/LSD ¥, 25 mg/L. 50
mg/L. 100 mg/L ] SM2 &1 35 mg/L. 70 mg/L. 140 mg/L SMD ¥#Wii% 1.4 RiACFE 7%k, JEAE 1.4 6
T2 AT T HEAT ISR BN E , 10 s Ve TR I HLH SR [RISC 3 23 i Dnaont it St gk 47 I g, LA IR WG 5.

Table 5. Sample recovery results

5. MR ERER

Fedh B (ng) A K (ug) W (ug) I (%)
A4 0.221 0.220 0.447 102.7
g 1.005 1.000 2.001 99.60

4, &Eig

SO FRBE T A — TR 5 06 W DR A 5 bl 8 < v A 5, T R DA e 0 i 25 B ) — Ao
FEJ7E. WIRE RN, %I N IE AR . AR08 300 V. ATHIR N 70 mA, TR EN
300 mL/min, Sfii" T EY 600 mL/min. BEAN, ANFE SR E RN & EAR, A8 A S Bl
PUAR<E, X ATRE S ANA] R RS B s G A S R IR B 25447 9525

2 I R B, B AR AR SUM I R LU IR AR, TR, AR5, KR4
FTIEFEIOIS (] TARBOR I, S EMEAG, B TR BURAIRE R (TS, SRR T T HER L . K
BB, S8 A A, RN, FRC 7573, o 7 TR, 7 2O
XA AT T B R s ST B 3 H 3 ARSI AR Al i A - Jit
TG E AT AR ROt I E M A, AR A R AT

S E 3wk
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