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Uncertainty Evaluation of Content Determination of Sulfur Dioxide in Angelicae Dahuricae

Radix by Acid — Base Titration
ZENG Fanyu',LI Luyan',ZHOU Weiting' ,XIAO Li'é’
(1. Taiji Group Chongqing NO. 2 Chinese Medicine Factory Co. ,Ltd. ,Chongqing,China 402284 ; 2. Taiji Group Chongqing Fuling Pharmaceutical
Factory Co. ,Lid. ,Chongqing,China 408107)
Abstract: Objective
Dahuricae Radix by the acid - base titration method. Methods

To establish an evaluation method for the uncertainty of content determination of sulfur dioxide in Angelicae
Based on the Chinese Pharmacopoeia (2020 Edition, Volume V),
the content of sulfur dioxide in Angelicae Dahuricae Radix was determined by the acid — base titration method, the calculation
formula was determined, and the uncertainty introduced during the experimental process was analyzed and evaluated. Results The
uncertainty of synthetic standard was 0.427%. The parallel determination of sulfur dioxide residue in Angelicae Dahuricae Radix
was 92.3 mg / kg and 91.8 mg / kg,respectively. When the confidence level was 95% and the inclusion factor k& was /2 ,the true

sulfur dioxide residue in Angelicae Dahuricae Radix was (92.0 + 0.6) mg / kg. Conclusion The uncertainty of content determination

is mainly introduced by the sample titration process,followed by the weighing of the reference substance,pipette and burette.
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2.2 HERELH RARE ik

B AR AN 1 KRB AT i A, 159 A A ALl i
AW, A H G B R OIGRIN, B 85 H | %5 5 H
2955, 6 mL, MUHT & BV 7K 2 45 2 1000 mL, #5257, H]
780. 1 mol / L Z A AL AN & W . B 105 “CH i 2= fH Y
PR R A 29 0. 6 o, B BRI b o 198 7K
50 mlL, 4% B8 5 V5 A 5 0 193 KA 7R W 29 , 1 0. 1 mol / L
SR AN R TR R 5 AR T 2T T B R
gr (8 o B 1 mL & AL BT 2 W (0.1 mol / L) AH Y T
20. 42 mg [RRPA — IR 5 S IO ARERT 0. 1 mol / L
SUEAL AN E W 10 mL, & 100 mL 28 = i
M 7K E 25 4550, 5 0. 01 mol / L&A AL AN & W
2.3 ZEHUmEBENERE

23 i, A, BB RS 29 10 o WS B R B
F 5 S B L Bin 7K 300 ~ 400 mLo 37 JF [0 37 ¥4 SR 45 T
KK B BEER FIRE DA — R R,
F 100 mL HETE RIS TR M NI 3% 1 A Ak S5 T
50 mLAE A IR SO (RS 328 ) AR ity I 7 R MAC VR YR T
DL ofif AT, 78 MR R A 3 1% FH L 21 2 s A
7NF(2. 5 mg / mL) , 3 A ERTE E 7 (0. 01 mol / L)
WEEE O IR AR BRI R RS
0.2 L/ min; FT I/ e 1 C 996 2€ , ff 10 mL R FR 7AW
(6 mol / L) WL AZEIEI , 37 RPN 9 SR8 PN 19 7 T &2
B, IR s BN KIS 1.5 he 452 1k A
WSRO e R P8 FEs AW+, 1 A A in
W (0. 01 mol / L) , 28 B L RFLEAT ] 20 s AN 4E
FEF R B A5 R 2 BRI .
2.4 ARWE

0. 01 mol / L &0 48 b #h 7 2 ok B8 42 8 =0 (—)
Co ommaon = (Wi X 0.1 X 10) / (20.42 X Vy jyyaon X
100) 315 o 20H, €y gumnaon M 0. 01mol / L&A AL B A2
W ELAARYR B (mol / L) 5 Wy MARAE 0. 1 mol / LR AL
BT R R R M A SRR R U Y B (g)
Vo, ivinaon T E &R RS T 0. 1 mol / LA AL
AT (mL) 5 10 A FSBE0. 1 mol / L& 48 AL A% 22 Tk
HILAY 10 mLARF; 100 HH5 B 0. 1 mol / L & AL AN
REWE R BIARF

i AR AR B AN ()X = (V- V) x
Co. onnaon X 0. 032 % 10/ W5 2Crf, X R il 22 245 44 v
AR A SR (mg / ke) 5 VO HSHR AR FE A AL
B A AR TR (mL) 5 Vi b 2s FH R T FE S A b AR
AT (mL) ;0. 0324 1 mL E 8 ALSNTR € (1 mol / L)
A S AR T (g) s WERRE S B T (g) o
2.5 AHBEEFRBEHH

AT () e 250 b b & i (X)) 51 A
R E E A AE L 0.1 mg BT K (W F1 W) |
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Tab.1 Sources of introduced uncertainty in the content determi-

nation of sulfur dioxide in medicinal materials

e AR %1 HNEATE

I W, (#0.6¢) . W(#10g) B #E0. ImgwTRT
2V onmon( 2530 mL) B 50 mL#XEEFE

3 10mL B 10 mL K BRE

4 100 mL B 100 mLAZH

5 1., B 10 mL#& =&

6 MEEHLM A

50 mL AT E A (Vo o1 wnaon) ~ 10 mL KR4S 100 mL
ZEEI 10 mLiEE R (V. V) JRAE RERE (R A
PE) TR UL 1O A 8 W GE i o BT ik 4, B 2%
RZ)e

2.6 TNHEESEWHE

2.6.1 FE0.1mgtHFKF

DHEF R K AVFIRZELIA = + 1 mg, X[A25E
B o) = 1 mg, m MR AEVE A2 % X 18] (O HE SR04 R 3450 4%
M BERT k= V3, HAREANHERE Uy =, 1k =
1/v3=0.577 mg.

2) HL KPP R 22 ([R]— 2k far A [F)46 E  7s
B 22) 5 | AWIFR AN E BE (Uy,) , AHOCSELR] Uy, L i
Uy, = 0. 577 mgo L KV 53 01 51 A B9 FRHEA 1 o B
53 (Up) ™ B 200 s AR s (21 (R ) 38
HANHA A2 BE IR 51531 I FL R HE 4 0. 1 mg,
DX [H] 2 58, = 0. 05 mg, 6L 3% K+ k, = 3, HbRER
W& Ugs = ay [ b, = 0. 05 mg / /3 =0.028 9 mg.,

3) A RN A B A i BRSPS HEAS B
RS (U,) =4/0.577*+0.577> +0.028 9 = 0. 816 mg,
A2 R AR A (W s ) 51 A BRI XA VAT 22
0.816/ (0.6 x 1 000) X 100% = 0. 136% ; F£ & 1 Fr
=2 (W) 5 I AR AR BRI E BN 0. 816/ (10 X 1 .000) x
100% = 0. 008 16%.

2.6.2 50 mL % R B E A

1)50 mL i & & (A 90) e K iR 28 + 0. 05 mL,
X B2 G o = 0. 05 mL, A0 A0 by = /3, Hprife
ANHEE(Uy) =, /1 k,=0.05/+/3 =0.028 9 mL,

2) U BE R0 B AR AN 28 B 531 (Uy) 11O
R 2 TE 20 CIREE T ilf A7, AR 75 (20 + 5) CH&M T
HEAT o BREARA I i 2R B8GI K T3 355 , PRt XL 75 2% TR
HRIA] L r FRA K FIFK I IR 25102, 1 x 1074/ "CF
T A R KRR E R + (2.1 %1074/ Cx5°Cx
50 mL) =+ 0. 052 4 mL, X [A]2 58 & @, = 0. 052 4 mL, %
FRIE) oA LT by = /3, Uy = 0/ by = 0. 052 4 mL /
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V3 =0.0302 mL,

3) A IR AN S B A, 50 mL I E A (A 205
AR HE AT 5 B (U,) = v0.0289% + 0.03022 =
0. 041 8 mL, 5| A By AR b v A6 € BE 4 0. 0418 / 50 x
100% = 0. 083 6%,

2.6.3 10mL A jL 4

D) RAEWAE (A 90 Fe R AeiFiR £ + 0. 020 mL,
X JE] 2 FEE o = 0. 020 mL, LA =545 ky = /6, Hibr
HEARHREFE (Uy,) =0, 1k, =0.02/+/6 =0.008 16 mL,

2) I E R RGN BIARHEASH 52 FE 4312 (U,) 1O []
SO A B R R RAE R R £ 0. 010 5 mL, X
]2 58 B o, = 0. 010 5 mL, BN 05, 5 R Tk, =
V3, Uy, =y / ky,=0.010 5 mL/+/3 = 0. 006 06 mL.

3) G M E RN E By i, 10 mL R I A
(AZO5 | NFIFREEAERE 3 (U,) =/0.011 540.006 06> =
0.013 0 mL, 5] ARYAHXFFRUEAHI E 4 0.013 0/ 10 x
100% = 0. 130%.

2.6.4 100mL % JZ A EM

1) 100 mL 21 B 25 509 (A 2 e K e ifp i 22110
0. 10 mL, X [H] 2} 52 B o, = 0. 10 mL, ¥ = ff 53> 4 k,
V6, HobR A H E FE (Uy) = o/ k, = 0.10/ V6
0.040 8 mL.

2) B BT I BRI AN 22 B 43 1 (Upy) 1 TR
B A P A W B RARFAE AR £ 0. 105 mL, X
]2 56 @, = 0. 105 mL, B RIS A A & F k, =
V3,Up =0,/ ky=0.105mL/+/3 = 0. 060 6 mL.

3) A AR AN E B 4y i, 10 mL R TR (A 9%)
FIABIBREAHA E B 401 (U,) = 1/0.040 87 + 0.060 6° =
0.073 1 mL, 51 ABJAHXIBRUEATA & R 0. 073 1/ 100 x
100% = 0. 073 1%,

2.6.5 10mL 7 &%

110 mL i (A GO A AVFIRZEN £0. 02 mL,
X B2 B8 @ = 0. 02 mL, NI 215 Hi  ky = /3, Hbrif
AHERE (Uyy) =, 1k, =0.02/4/3 =0.011 5 mL,

2) R R B AR 5E i (Uyy) o A L
POt E, A R FAE R £ 0.010 5 mL, X
6] 2 58, = 0.010 5 mlL, B N ¥ 4150 51, 40 & 1
ky=\/3,Up =01k, =0.0105mL/+/3 =0. 006 06 mL.

3) A L RN E B A, 10 mL i 2 (A 90) 5]
AR BREAHE B (U,) =v0.0115 + 0.00606° =
0.013 0 mL, 5| AFIFHI X AR AEARHERE 2 0.013 0/ 10 x
100% = 0. 130%.

2.6.6 MEEAMK

FIIE D7 B DA B U 5 6 40 i 45 K 40 0l R 82. 5,

82.0,82.1,81.7,82.2,82. 1 mg/ kg, % W FE /R AR

I+

SRAT S B0 AR E 22 S = \/|:i(xi—§)2:|/(6— 1) =

i=1

0.261 mg/ kg, X5 M AR # E BEHR S,/ x x 100% =

0.261/82.1%x100% =0.318%,

2.7 HHEBAHEERMNELER

ZEA LA LN E BE A TR AR bR VS
EE R U,.70. 136%>0. 008 16%0. 083 6%>0. 130%*+
0.073 1% + 0. 130%* + 0. 130%* + 0. 318%> = 0. 427%,

SPATINRE IS R o 92. 3 mg / kg

F191.8 mg/ kg, PP ¢ = (¢; +¢,) /12 =1(92.3 +

91.8)/2=92.0mg/ kg, M EF/KFHR 95 %, W E&H T

k=2 B, FITE 2508 A A0 A I 1 9 I 25k £ 92. 0 x

2% (0.427% /v/2) =0.56 =~ 0. 6, Bzt - 256 4

B FLSCER 2 (92,0 £ 0. 6)mg / kg

3 iTig

FH X AN R 5 ) e K I SRR R R, AN BB L

ke 0 2 235 SR B M A A TT oA A b ST B A R v G A A

RIRMURIE , oy 5200 % i W SR A E AR TR T A5

P R HH TR Bl 2 0 i 2 M rh AR AR B Y o i, IR

SN 2 BE O 45 S o, R A 2 H AN A R Rk

V5T RE S o o R LR S T R A LT

FEE TS 2 B B o AT, BT A B A B O

B, W IE AR ERAE H - R L FRS B I LR

o FHAERR T 5 A B A T i R AR E

TR o (] B S0 R AN S B A e 5 L, DA

T 2 R HER PR RN AT B, DRSS SR A F VA IE S
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