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BE:HM A3 224 50F TRk A4S ek e R T ROLLERN R AR &5, &4 % PRP - X100 M
BF €34 (250 mm x 4. 1 mm, 10 pm) ;7535484 1 mmol / L BBR R =477% (pH 9. 0) — 30 mmol / L BB & =4 (pH 8. 5) , #H &
BB R A 1.0 mL/ min; A£R A 30 C; 3 F A 50 wL. 3% R RE LA TR IA A 92 mA, fl FEH 202 V, W84 200 C; Hik A
20% AHBR &R A 0. 5% FBAAT +3% M FRACAT , Aik Y A 4 mL/ min; A A A A, R E L F 4 300,600 mL / min,
ZER =M AR EREHNE0~200ng/ mLEE A L% EREEKX R RIF(r=0.9994,0.999 9,1 =8), & [k 5 5 %
0.01,0.02 mg/ kg, T ZM 5% % 0.03,0.07 mg / kg; #5 % B AT T LRI LR 69 RSD ¥ /T 3.2%; -F 34 dmAf w ol & 5 51
4 97.74% F= 98.70% ,RSD 4 %) %3 3. 12% #= 3.35%(n = 9) .7 K £ = 43k 69 21 dLAf 5 F 3440 3k = A0 20 Fo BB 300 Z 4 Bh 4
EL R A LRRHERT 2 ESTEFRR(RGMEL AR 715); BAZTUAALHREIR > AL RBIGR > H ik
PRBUR G PTG RMAR  RA SR EH, TR THE R T F gt TiE RAA A,

SRR T F R WA BANED AR E R T R R R IR A

Determination of Soluble Inorganic Arsenic Content in Angong Niuhuang Pills by Liquid

Chromatography — Atomic Fluorescence Spectrometry
LI Jia,HU Po”,BU Yuanyuan ,WANG Ping ,ZHANG Shu,WANG Yu,JIA Yunyun
(Huai'an Institute of Food and Drug Control,Huai'an, Jiangsu 223300, China)

Abstract: Objective To establish a liquid chromatography — atomic fluorescence spectrometry (LC — AFS) method for the content
determination of soluble inorganic arsenic in Angong Niuhuang Pills. Methods Chromatographic conditions were as follows: the
chromatographic column was PRP - X100 anion column (250 mm X 4.1 mm, 10 pm) , the mobile phase was 1 mmol / L
diammonium hydrogen phosphate solution (pH 9.0) — 30 mmol / L diammonium hydrogen phosphate solution (pH 8.5) (gradient
elution) , the flow rate was 1.0 mL / min, the column temperature was 30 °C, and the injection volume was 50 plL. Atomic
fluorescence spectrometry conditions were as follows:the lamp current was 92 mAjthe negative high voltage was 292 V;the furnace
temperature was 200 °C ;the carrier liquid was 20% nitric acid, and the reducing agent was 0.5% potassium hydroxide + 3%
potassium borohydride, both with a flow rate of 4 mL / min;the carrier gas and shielding gas were both argon,with flow rates of
300 and 600 mL / min,respectively. Results The linear ranges of trivalent arsenic and pentavalent arsenic were both 0 — 200 ng / mL
(r =0.999 4 and r = 0.999 9,n = 8). The limits of detection were 0.01 and 0.02 mg / kg, respectively, and the limits of
quantification were 0.03 and 0.07 mg / kg, respectively. The RSDs of precision, stability, and repeatability test results were all
lower than 3.2%. The average recovery of trivalent arsenic and pentavalent arsenic were 97.74% and 98.70%, with RSDs of
3.12% and 3.35%(n = 9),respectively. Trivalent arsenic and pentavalent arsenic were detected in all 21 batches of samples from
seven manufacturing enterprises, with trivalent arsenic being the predominant form. There was a significant difference in the total
arsenic content of samples from different enterprises and batches (with the highest content being approximately seven times the
lowest). Furthermore, the content was found to be in the order of artificial intestinal fluid extraction > artificial gastric juice
extraction > dilute hydrochloric acid extraction. Conclusion The established method is simple,sensitive,and accurate, which can be
used for the determination of the soluble inorganic arsenic forms in Angong Niuhuang Pills.

Key words: Angong Niuhuang Pills;trivalent arsenic;pentavalent arsenic;liquid chromatography — atomic fluorescence spectrometry;solvent
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25 D)L FLIAT AR RN 3R T 2025 4F iR [ 24 8 (—
BB ), AE bR R = X v T2 R 2 ) I p
e R T e o s o o ) R R R A
11 (As,S,) , FEHE S P i 5 L At 90% , LA, i &
A AL A (As,05) B A AL 0 (As,05) o fH As,S,
PEAR /N FE A JL T ANV i, 0 TR v s s i, DR Ik
A DA M A 5 1 5313 o 3G 5 I\ L3 S B
F R H DB Al EPEICALAR AL = O ORI A
i, b = A Ry SR R BRI B LA R 35 ~ 60 1% -
PRI, e 7 o 351 P e ek JE ML AR A e o Tk LR RR
4l A R RE AR IR 245 F 5 9 sOR et 2 (R Y
KR M SCHRIE B, M N T B WA TR i
5 H R AR ML 32 B D T H A AT R A
BT B M B R A L H AT, B A
A% 22 SCHRAIT 9 45 208 & e 2 vp Rl 2 v g T s pe e, ik
F W e B R TR A G TR -8 Rt
R R A TR R SRR BB A S
B TR (ICP — MS) 3513 - 1455 2025 4F bt [ 24
HL (Y ER ) )BT 1 TR 58 G (AFS) 3205 vh 25 v (1)
T, AFS e DAH: i 28 SR AR S, 76 R s os E A
1 ZE B 0 B TR T 2 0 2 A i KT S H
I LI 68 75 Al B AR A YRR €23 TR T 2 B i B
(LC — AFS) i, D\ B B 7 H 38 K i H 3R 55 05 T
g A A IR ML EAT 5 SR R L B T
O TERE R MR FE ALY St T AEE ik 2= TR e S5 6
W B ARG R, AUEA 1 5 1CP - MS A4 1)
RIE B B AL M e S 3 T
B, AR B 5 A ST T AR A AL ] A Y
LC — AFS ¥, Hil i i 52 7 Z A VAR Fh T i g &
I AR R AN T B WA TS
A R L, SRl DR FH 2 28 4 R A 00 S A

1 UE5iK%E

1.1 X8

SA - 520 BUE A A L AFS — 520 4 55 't
BE T (A6 5t 3 fr il F AL AR 22 7 ) 5 XS205DU 7 B - K F
(X547 0. 01 mg) . SevenCompact S220 % Z2 S %
(Fii -+ Mettler Toledo 23 7] ) ; KQ3200 K42 8 75 % 1 Uk
RIS A BRAF]) ; ST16 AU HE 5 203 0
HL(ZE [H Thermo Fisher Scientific 22 7)) ; CLXXUVFM2 %
2K AL (3 [E Veolia Environnement 22 7l ) o
1.2 X%

LR AU 21 R A 7R A (A - G)
TEANE B LZR 1o =t AN bR v i (A6 7 Al it
A RN, RS A 1000 wg / mL, L5 5
1k 2024013199 ,2024013161) ; JHE filE (Ph 2% 46, | 7 B
i T ARG B A BRA F] L 5 G2201549) 5 1 2R

£1 REEEARGER
Tab.1 Sample informations of Angong Niuhuang Pills
PLEE BaBY O RF | ALBS BR4T kT | bLAS HR4F A5
A Al 24012583 €2 2003105 E3 220355
A2 24017018 €3 2023103 ) FI 240801
A3 24012584 D DI E33015M F2 - 220802
B Bl 3822302002 D2 E33018 F3 - 240401
B2 3822308008 D3 DO3097M G G 2303004
B3 3822306005 E EL 210810 G2 2308006
C Cl 2003111 E2 22056 G3 2403003

(R ge s, B i ARt A BRA R S R
02315229560 ; Hax a8 [ A g 2l s 7k R 2K .
2 HEEHER
2.1 KEKEH

a3 45 1 - a3 FE S PRP — X100 B 55+ (5,15 4
(250 mm X 4. 1 mm, 10 wm) ; FE 30 A LA 1 mmol / LR
A B (pH 9. 0) TSI AH A, 30 mmol / L#EIR & —
B W (pH 8.5) Ui sl AH B, B BE VEBE (0 ~ 5 min B
100%A,5 ~ 11 min i5f 0A, 11 ~ 12 min I} 100%A ) ; i i
1.0 mL/ min; A:98°8 30 °C; HEAERE N 50 pl.

S 9GS S AT LT 92 mA; TR RN
292 V4PE 200 °C; 3R H 20% FEME , i i# 4 4 mL / min;
i JH 5 A 0. 5%KOH (= A L8 ) + 3%KHB, (#ll & 1k
B PR 4 mL/ min; 2R 5RO MR, W
514 300,600 mL / min.
2.2 AREE

TRAPRUETRIR 0 BB = 0 B LA B RS o VR T
1, KB IR Y R 1 g / mL B BR HEV R 5
AR BGE B, KR 1 mL Y20 908 =M A 1y
f#0,2,5,10,50,100, 150,200 ng 1) R IR SRR -

N T E WS90 2 2025 4 Wi € [ 25 3L (P ) ) i
il UG R 82 16. 4 mL, Jii7K 800 mL Al 5 & (1 10 g, £
A1, K BEZE 1000 mL, BNF5

N T o570 442 2025 A7 i [ 24 31 (PO ) Y B il o
B R — 4 6. 8 g, /K 500 mLff ¥ # , 1 0. 1 mol / L
SR BN OR pH £ 6. 85 53 BURES 10 g, MK (751,
PR A KA R 2 1000 mL, BP75 .

R ER TR 1151595 . 32 2025 AF it Hh 1 24 3 (U3 YK i
HERR 234 mL, /KR B2 1 000 mL, BIFH .

3l VAT OB A 1L, BT BRI L. 0 g, RS 50
ANT BWa A T 25 mL, & 37 “CoK i 8 s b 3
(B 500 W, #i% 40 kHz)2 h,#%%47,5 000 r/ min 50>
5 min, 45 2 HL 35 1 mL, 0. 02 mol / L Z, — eIy
LR AR I BE 2 50 mL, BE 4], 220,22 wm L FLIE
JEEE 8, B R, B

[ X Rt VU < AN IR i, ()RR 3 Y T i 5
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1. Trivalent arsenic 2. Pentavalent arsenic

A. Mixed standard solution B. Test solution C. Negative reference solution

Fig.1 HPLC chromatograms

Bl RS,
2.3 HEFEE

LR PR B 2. 2 T N IR A AR VT R A
T, T B VS A 1 A, 2 2. 1 0 R R A R AR
ME e ik K 453 R AR S IR A AR
VRORF (] 8 B B[] Ah A 4 I £ 35 06, 0 B R R A, ELI)
PEXTHRTC T FE LA 1,

SRR R 2. 2 T R ARMETRIRCRE T, 4350
AR A% 28 B b v VA, 2 2. 1 T SR 4% e AR T
SE o LARRIN 0 B B 2 (X, ng / mL) SRy b AR A 06 T L
(V) AP ARARFEATERAE [T, 45 =M af [m )T 5 R R Y, =
33 112. 150X, + 25 653.499(r = 0. 999 4,n = 8) , TL A/ i
HY,=33071.516X, + 52 024.747(r=0.999 9,n = 8),
SERFW], = AN TR B TE 0 ~ 200 ng / mL
90 Rl N S g T A M S R R

R R A1 B PR 8% 2. 2300 10 ng / mL 3R
B bR EVE TS BT R SRV, 42 2. 1 3 R A Rk
FE e SR AL, UG MR L4350 0 3+ 1 F1 10 1B AH R 5T
T U B ARG I IR R A e PR & SR A A ) A T B
0.01 mg/ kg, LM 4 0. 02 mg / kg; =M pyE R IR A
0.03 mg / kg, TLH 4 0. 07 mg / kg,

K% B S6  B2. 2300 F 100 ng / mL (IR-A PR R
W, FE 2. 1 IR R A5 2 SRR DU E 6 UK, I SR I T
FH o 25 5 = A A R0 A A TR AR B RSD 439314 1. 00%
1. 61%(n =6), FHLAHE R R AF.

R M0 B 2. 2 00 F (I RV W, 430 = TR
HCE0,2,4,8,12,24 h B 2. 1 300 F 2l 56 4% 148 ok RE )
FE L T Spe W TR L 485 SR = A0 i R A A 0 1T AR RSD 43
B h 2.30% F12.70% (n = 6) , F W HER 58 T 3 IR
B 24 h NFEEARRRE .

FE MK BFES (D) 1.0 g, K& FR e, 3L 50y,
Fie 2. 2350 F 7 il A A R U P 2. 1 30T U A%
PREREM R T ST AR, A RE S A e A5 R =
PR SR 118, 65 mg/ kg F152. 46 mg/ kg, RSD
3R 2. 60% F13.12%(n = 5) , FH R EM R
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R2 MELKIREER(n=9)

Tab.2 Results of the recovery test(n = 9)

$a42mglky) BAE(nglky) WEE(mglke)  BIE%) 1) RSD(%)

e EhE ZhE ARH ZhE ZRA ZRB L0E ZhE 2RR ZhE L4

11409 5.3 90 40 20212 89.10 97.81 %443
11409 5.3 90 40 200.06 9153 95.52 100.50
11409 5.3 90 40 20249 89.40 9822 9%.18

11409 5.3 1100 50 22345 10354 99.42 104.42
11409 5.3 1100 50 2712 10054 10275 10042 97.74 9870 312 335
11409 5.3 1100 50 21812 100.04 9457 97.4
11409 5.3 130 60 23655 11234 9420 10168
1409 5L 130 60 23841 11025 %.63 9.2
11409 5.3 130 60 246.10 108.96 101.55 9%.05

P [ Wil g < B2 0 A B AR A (DL, & = A R
114. 09 mg/ kg, TLA i 51. 74 mg / kg) 94y , 53245 0. 5 g,
A3 AR (R T VR B TR B AR $e 2. 2T
J5 1 A5 A R, 4 2. 1 T R G S (R R
TSR TR AR, A IRE [T SR 25 R L3R 2,
2.4 HREENE

B2 1 HHERE S 4538 5, 35 2. 2 00 5 vk A A3k
FEW L 4% 2. 130T IR0 25 A DN | e SR AR, 15
FE o A5 L3R 300 R R TR H2 B 7 (Rl 2R 2
NTEBE AT , A E R F e 25 R WK 4,
3 itig
3.1 HmEEERSRE

ANTRL i MY AE i AT A O AL (AR A AN ) A
i 25 S IROR (B B E 2 N BB 76%) T s s A
—EME P TR TR, SR TS5, Al ik
KT AR 2R, B BB A2 (R o 2l B AR
] ; = SR MER A A A Y 8D i AsS, AL
As,04, KI5 BE— AN As, 05 AN, AR AT
PETCHURIAI LA As, 05 3, AR — A0 As,Os.

LR LT 2R By B R | Bk S
WE , B — M IR T 1 AL — BRI, PR i 22
op A5 DA e vl g ) RIE FH o AR5 v A AT i



202645 H 20 H 55 35 %55 10 4]
Vol. 35,No. 10, May 20,2026

&%

China Pharmaceuticals

I -

Inspection and Test

R®3I HEmPHBESESENELE R (mg/kg,n=2)
Tab.3 Content determination results of two forms of arsenic in

samples(mg / kg,n = 2)

HRps 0 EZfE At | #RRT A Z0A A4

Al 272.40  36.09  308.50 D3 114.96  49.22 164.18
A2 260.27 34.14  294.41 El 42,63 64.38 107.01
A3 246.80 33.07 279.86 E2 42.57 65.38 107.95
B1 260.39  69.02 329.41 E3 41.02 58.29  99.31
B2 259.93  68.93 328.85 F1 48.70  0.00 48.70
B3 270.40  71.04 341.43 F2 49.92  0.00 49.92
C1 62.96 84.72 147.68 F3 56.43  0.00 56.43

2 73.83  76.56 150.40 Gl 111.91  69.21 181.12
C3 67.68 78.04 145.73 G2 104.46  59.06 163.52
D1 114.09 51.74  166.02 G3 101.90  68.09  169.99
D2 119.19  47.39  166. 58

F4 AEHREUAFIERAP 2SS ENELER (mg/ kg,n =2)
Tab.4 Content determination results of two forms of arsenic in

samples extracted with different solvents(mg / kg,n = 2)

o Hir 2 BR AL F & ALk

UER N 0 1 NS 7 s (RN 2 (R 1

Al 190.40 28.49 231.31 30.18 272.40 38.49
A2 160.13 16.63 120.71 18.69 160.13  26.63
A3 246.80 23.07 211.65 29.08 246.80 33.07
B1 160.39 74.13 185.89 92.00 260.39 94.13
B2 103.87 48.93 113.49 62.21 173.87 68.93
B3  196.29 63.88 289.85 116.95 396.09 133.88
C1 42.96  34.77 62.11 72.72  62.96 84.72
c2 50.83 33.94 49.81 46.76  73.83  63.96
C3 48.03 38.41 62.88 32.34 180.03 28.11
D1 61.28 11.74 90.38 19.84 114.28 51.74
D2 56.97 17.39 123.69  37.37 156.87 47.39
D3 60.36 16.83 92.40 29.60 114.96 36.83

E1l 22.13 6.70 15.85 20.15 42.63 26.70
E2 22.47 6.38 33.86 52.00 42.57 65.38
E3 21.54 6.29 24.80 46.57 31.04 58.29
F1 38.75 0.00 54.15 5.38  98.71 0. 00
F2 37.20 0.00 29.78 0.00 37.40 0. 00
F3 36. 44 0.00 45. 47 0.00 56.43 0. 00

Gl 51.93  39.27 66.70  50.80 111.91  69.21
G2 55.52  39.15 67.86 46.81 85.61 59.06
G3 51.70  42.47 79.97  33.65 101.90 42.87

P TCHL A f =5 R fE S0 BN 341,43 mg / kg, B 1 IREEA
FN 1020 we A AR L ZUR AR AR SV R
ANV % K2 514 (JECFA) B 22, ToAILA 1% 7 Tif
Z AR R 214 g/ kg, BV RAE N IR & LU
60 kg i1 ) B K ARVFHEA 128, dugo H AT AT, 228 A4F 3
FUrh AT R O LA B 4 K T ] 47 T L

WG S48 62 5 A W LRI PR 2 FH 24 8 B0 S nT 4
TCHURH A I AS R , 1T A PR AY FR AE, AR PR 25 5
i) PR o
3.2 imEhtERL
O 82 DL B F IR AR AE h 25 DR I e 4 ]
B AT AT A o) T E AR UELT ) SRR IR
RV WAE M T S AE B ER TR B A pH & 52 i S ik
AW 5 S RV B (1,20, 30 mmol / L) FlIAS [H]
pH (8.0,8.5,9.0) (B2 £R V0 WL , 47 55 BE Bl RR B2 Uk
Ji, 25 BRI Ay 2 B L A5 SR W SR A BE VR AR, 43
RS AR FO AT R S, A BV
3.3 REEFEMRL
PRAE 2545 i v 4 R 28 i 0 DR B, R A HR L
o FR RN AE & 45 AT S RE M 58 A R LA B A I A
AR KA A A AL A G Th 2 R T IR AR
PRI 75 B B O R R K R R BT
3PPASTE Ty A B AT T AL B 2 R R
PO PEIEAR ) = A8 B AR T A AR AR /0N 5 T
KIS PR IO 26 A5 rT s O AL a A B 40,
H 2% R 75 K A v pH R T B0, ELA B 5 B
P 22 , k2% pECR PN T MR T W P el B i B
3.4 REUGEFIMRAL
SRy LS ML 24 i 11 RS A NAR I RS AR
S8 I BCER 2 | B IR T, e 24 LR T VA T
TG ER AR N T B WA T, 58T 3 Ml i 2
BUBOR SRR, ZE A AN T BN TR
PRI, A5 T 3 T SR R B B, WCHEBR A SR 1R
YER BB AP E T N T H AN T, &
BN TR W i R ORI & T N B W, e kR A
TR AE R FE U
3.5 AHAEEM
AW BT ik A R, g5 R R, v T
W7 2B A= B AT TR 2
S 2k
(1] 3 mm, ik . SR TP s % e Fhiughtmy Aot
%[J/0L). =R P EAAIEE,1-7(2025-03 - 21]. hitps: //
link. cnki. net / urlid / 21. 1187. R. 20240425. 1052. 002.
RIBRHEERS . FPEAREREHE(—H)[M]. LK
F B E 25 A3 A, 2025:954 - 956.
[3] BRE, BEAL, B 3,5 . HEFPRHOREYERLER
)], PR EES A FARE,2011,17(24):243 - 247.
(4] & 32, 48R, A0k, F . T FRAPR A HELL
OV 5 R ()], BAREA K FIR,2006,27(5) :647 - 651.
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