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Evaluate the Uncertainty of Content Determination of Jinqinshao Injection
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Abstract: Evaluate the uncertainty of content fetermination of Jinqinshao Injection. The effects on measuring are

discussed, a mathematical model of uncertainty of Jinginshao Injection was established, the uncertainty of each

variable was calculated, at last calculated the expanded uncertainty and showed the report of uncertainty of

determination. The result of content determination can be expressed as (2.96+0.04) mg/mL (£=2). The main

sources of measurement uncertainty were balance range, high performance liquid chromatography and small

capacity measuring vessel.
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1 MR5HEE

L1 & 53R & S0 A 635 X (Waters
€2695,2489UV/ Vis Detector) ; H, 7 KF- ( METTLER
TOLEDO,XS205) ;250 mL FAFRZEA R (A ) ;
25 mL FAFREE A B (A K) ;5 mL AR WS
(A ONE (ETED, BRIE N F)) 5 0.4% BRI IK 7
T4 mL BER (165 .20161215, [ 25 45 A4k 2%
A PR A A BRI K 2 1000 mL, #%
5], SRIRER X HR A (H1E45: 20261702, 98.3% , H [
P2 ISR ) 5 A AT S (5 : 20160701,
FAE .10 mL)

1.2 &t i H O35 XBridge™ C18(4.6 mmx
250 mm,5 pum) ; WA LG -0.4% BER K (13 -

87) ; ii# ;1.0 mL/min; KK 327 nm,

1.3 3B & s o oy ) A& O R R R A 12,50

mg KEBEFRAE , B 250 mL 2R, 0 i 20 AH i
T R R 20 B $55), BIAS
L4 BB R A Hl & B3 SRS,
K% LS mL, & 25 mL P, Ny s AR R 2
ZIFE 45 B
1.5 #FFEA AR ECEEA .
A XWXpXV,
YAV XV,

K. €, AEHE SRR R B A, K
AT TR AR TET R 5 A SR R Rt V5 Y A I TR ; W7
Xof BEA BYBREEHE (mg) 5 p X AL B BEE Vg X
RS W ) AR AR (mL) 5 v, A AR 1 o BB A4 A
(mL) 3V, s i AR (mL) o

1.6 ML RN R ERITHERA  TE LR EKAMF
0 0 A P R X TR A, I 25X

TR RER S &, B RmE 1,

HENBRR |y IRHES

Lol | nisuzEn

RS |l REHET — | T SE S D
\4 v
SR B U 30 =2

B1 €FNEHRSENERESR

Fig 1 Steps of mensuration of the content of Jinginshao Injection

2 BREHH

2.0 WERHEE T ERBAA WS
R BRI 3 DL R = A7 (L 2) 2 (1)
S R AL R | AR BE (W) 5 (2) BE
VAEIRL X R VL ok R A B R W (V,/
V, V) 5 (3) Bk S i ol IR A v TR 2 5
ABIRHSE BE (A AQ) o 7 B BE 24 ) W B T 4
B HE IR RN I O S Sy 98.3%  EL SR
R B 3 L, 05 4 D SRS SR 7T 60, % R
4l 3 O i X R SRR T 22 R T, WA

SURTAEE

22 ENAHEELSE

221 MEBARZTERGRAHEZE a(W) 5T
KA (H55 XS205) Ak UEFAREH , 7E 0.01 mg 4,
HIREBR2EH 0.09 mg, 5 PEFR R 25 50.07 mg,
IR T I RR A A 28 E AR K AN R R BR
7 B RHIB S04 (k=3 ) 4k A TE
Yo A s RV E LRI E E  u, (W) =
0.09

0.07
—==5.20x10"" mg,u,(W)=——=4.04x10"> mg
J3 J3
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Fig 2 The source of measurement uncertainty

Bt R T P AT, 2 YR ST T ARG
WO (R H IR ZE BT T 2 UG, T LA K R e o
B LA BRI AR
u, (W) *x2+u,(W)?

u(W)=

=./(5.20x107)*x2+(4.04x107)* =8.39x107> mg

u(W)
12.50

222 MR SREIR A TAZ R A u( V)

ot FER i A VAR Tt 3 R ) S 2 JE R BT 250 mL
PR A RO A AN B AN 2 B 2R A =
A, OB 58 & AN AR EE u (V).
250 mLIBARER A EAKE N A 9, HEE R EN
+0.15'° J& T B AN B, #% = A oA Al i, )
FRUEAHAEFE N :u( V)= 0.15//6 =6.12x107 mL,
QHEEFEIATERE u(Vy,) 2R FEW
SRR A G | R B 2 B n] 5 R
R VEAL 38 i I TR 2 R Y
FEBR DAIZ IR A )25 B | BAS: L ARR 52 1 1 25
B FIBRNLPRERA R B A G R T L ZERR
L, VAR M R 2 SR i s A X6 2 B TR S W

AEXIBR AT E BE N s, (W) = =6.71x107°

i 2 2 PR, A RAE 10 IR, HOK M
1.0 mg/mL FTARFR, £dis W& 1, BB ER S
T A AR E B, D8R A SR TEE , u (V) =

L (Ve=Vg)?
n-1

HARERERREARTERE, Bl u(Vy)=8.16x107 mL,
QURFEMATEE u(Vy) BT B EAWEE, &
e LA T I B 7 (2025 °C i L PN 28 S ARURE T2
G3AT o 0.4% B IR 7K 5 W R FH 7K B T2 ik 3R 80
2.10x107*, BRIk R R 1.37x107°, #& i 8h
HH LB 2 -0.4% R 7K (13 = 87) 115,20 C A,
AR K R BN 3.61x107*, HARMEA TN &
£
u(Vg)=250%3.61x107*x5//3 =2.60x10™" mL,

JSEIbRAER2E Jy 8.16x107 mL, A

B EIRA A AR 250 mL FAARER 2 R PR AR
EER
u( Vs) =/ u( Vi ) 2+U( Ve ) 2"'11( Vs ) :

=./(6.12x107°)*+(8.16x107) *+(2.60x107")?
=2.79x10"" mL

\ N st —p N u(Vy) _
M5 | A5 25 0T 20 AT, SO K 78386 250 mL AHXSARMEATIE B u,, (V) = 5o = 11210 ’
F1 250 mL REMHEEENER (n=10)
Tab 1 The results of repeated measuring of 250 mL volumetric flask (n=10)

-

Emps 1 2 3 4 5 6 7 8 9 10
The number of measuring

i8]
AL/l 249.922 249.865 249.866 249.957 249.912 249.942 249.930 250.045 250.063 250.099

Volume/ml.
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2.2.3 MRS REH TG R HZE u(V,),
u(V,)  Blah iR mC i e i ANE R R T
5 mL AL u(V,) .25 mL FARLAE u
(Vy) BIATRE R, —H WA & X E R A =
AR OB B AR A B u (V).
u(Vy):5 mL FRERALIRAE (25 mL FAARLK A4
ZRE N A G, H A 255090 +0.015 . +0.03,
JBT B AT B, = AG T AR R
EFEHR u(V,)=0.015//6 =6.12x107° mL,u(V,,)

=0.03/4/6 = 1.22x107*, (2 & 35 B A ff 7 JiE
u( V) u(Vy) : A 2.2.2Q),J8 T A BAH & B, 7]
— 5 mL FARZR BT W 5 mL KA SRR, R
A RAE 10 K N R AREIEE u(V,) =

zi: n=10('V _7)2 .
J e e 3.80x10° i

n—1
A VR R, J u (V) = 3.80x107 mL,
BRI 2, ¥R 25 mL Ak A RIHEKE
ZIBE R, IR 10 ), I ZE R A RIETEE,

6.68x107" mL , W] B FIVERR AT E B, Blu (V)
=6.68x107° mL, ¥l 3K 3. QMR R E B
u(Vy) u(Vy) BT BERHER, 2220,
ARG 2R 3.61x107, HAR A & B 43
WA u( V)= 5%3.61x10%x5//3 =5.21x107 mL,
u(Vy)=25%3.61x10-4x5//3 =2.60x107* mL,

W LR A A 5 mL AR AR AN
JEH .

u(V,)=

u( V“)2+u( V12)2+u( V13)2

=./(6.12x107)%+(3.80x107)+(5.21x107)?
=8.89%107 mL

uth) 1.78x1073
5

LR st A BUAS 25 mL HUBRZR 25 ft AR AT

TEEN :

u(V
AR PREATRE BE N v, (V)= (

&F

u(Vy)=./u(V, )2+u( V22)2+u( V23)2

=/(1.22x107*)*+(6.68x107) *+(2.60x107*) >

=2.95x107* mL
)y i=1 n=10( sz'_V722) ?
_ i= i PA=] — v S N u( VZ) —
u(Vy)= J 1 , ot B 1 D 22 HIREARHE I u,,(V,) = — = 1.18x10”
*2 SmLEEERER(n=10)
Tab 2 The results of repeated measuring of 5 mL volumetric flask (2 =10)
The number of measuring ! 2 3 4 5 6 7 8 ? 10
i}
B L 4.9874 4.9896 4.9876 4.9953 4.9947 4.9969 4.9882 4.9924 4.9969 4.9940
Volume/mL
£3 25mLAEMHWESERE R (n=10)
Tab 3 The results of repeated measuring of 25 mL volumetric flask (n=10)
IR
The number of measuring ! 2 3 4 5 6 7 8 ? 10
A/ mL
24.9926 24.9813 24.9789 24.9963 24.9860 24.9951 24.9786 24.9921 24.9928 24.9896

Volume/mL
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224 ATRSBARELMEMNKIINGRAHZE u
(Ag)  TEDE W TR AR S5 A BN 22 B2 G v,
T B AR PR TR YR R G R T AR I R AT 22
AT, X I o ™ A A S e AR IR AE i A M rh R
Xof BT VR TR v A8CVBAH €8, 3548 3% 200 5E 6 W, T
TELERNBFENLIN B u(Ay) JB T A M B, I

PV ZEIRAIE T B WLk 4,
s(As)  604.70
BB

u( A
<i) =2.36x10

Ag

=3.49% 10%, FH XF A

U(As) =

EEH urel(Ag)=

x4 FEBMBREARHEENEL R (n=6)

Tab 4 The results of repeated measuring of chlorogenic acid(n=6)

The nurﬂf Z\iawrmg ! 2 3 4 5 6
Pﬂikﬁ ii: Xl(l)gﬁ)) 1.4759 1.4774 1.4775 1.4766 1.4765 1.4770
225 BIKBEBEDRORHTE u(Ad,) [H u(AX)_S(AX):100961:5_83)(104 o
2.2.4 WA A VR A v SRR (T A 3 S NG J3 ’
6 U, W DR A ko B Wk 5, u(Ay,)

FEE N u,(A)=—-=2.28x10"

Ay

x5 HAREARNESEVNESER (n=6)

Tab 5 The results of repeated measuring of Jinqinshao Injection

I E AR

The number of measuring

1 2

3 4 5 6

WA (x107)

1.7738
Peak area( x107)

1.7689

1.7743 1.7879 1.7635 1.7884

22.6 HHEARFERHTE u(C,)H MR
N 5 P ) 5 SR 22 I Ak T, 2 i
AT E Ay A O AR E I IEE AR, K
AR B R AR AR E AR E B u(Cy)/Cy T
FEZR 6, T AR AN i

IR B AT TR S P R IR A 5

A XWXxpXV, 17761333 12.5 25
C,=— 2= X~ "x98.3%x —

AXV XV, 1476917 = 250 5
=2.96 mg/mL

D] BRCRHS ANf 2 B

ucre]< CY ) = ure]( W) 2+ure]( VS ) 2+ure|< V] ) 2+ure]< VZ ) 2+ure] ( Tb) 2+uv"e](TX) ?

=./(0.00671)%+(0.00112)>+(0.00178)+(0.00118)>+( 0.000236) >+(0.00228)> =7.49x10">

B BREANE € N -

u(Cy)= u,,(Cy)%x2.96 mg/mL=0.0075%2.96 mg/mL=0.02 mg/mL
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Tab 6 Standard uncertainty and relative standard uncertainty

AN R BE AR

The main sources of measurement uncertainty

Xof HE 5t ( W/ mg)
Xof BESL R B(Vg/mL)
P BORE AR (V) /mL)
PR 5 ARV, /mL)
i B A e TR (< 10°)
AL AL (x107)

PRUEATE B AHXTBR AT E i
Standard uncertainty Relative standard uncertainty
8.39x1072 6.71x1073
2.79%107"! 1.12x1073
8.89x1073 1.78x1073
2.95x1072 1.18x107°
3.49x10? 2.36x107*
5.83x10* 2.28x107°

227 FEARAHEZESMNERHTERE B
AN B R BRI 2 B A 5 LT e
U=u(C,) - k=0.02x2=0.04 mg/mL(f & KN Fk=2,
EARIXEN 95%) . MRS5S e (E 9 AR
FEFoRT) | BRI  £R N (2.9620.04) mg/ml,
k=2,

3 4t #

TR T e RO 2335 12 0 5 4 AT T A R
Tk ERR I S, MR CNAS-GLO6 : 2006¢ fh24 7%
B AN € BE B PPAL 1 R ) SR C L E , I 2% M
IR SCHR , %o R AR A 0 3 15 0 4 5 AT A S 7 i
AUANG E FE AT PP, T8 LA 4% 4 dak 19 R X A
EANH R FE A K/, AT i B0 Ko G 1) 2% S 5 ) R B A
R BRY | 7 E A5 A5 TR B 19 B AN 8 ok
U5, DT Sy 32F — 25 388 v 4G 30 &5 SR %) o o 1 25
Behi

TR, X6 R 5 LA PR XA T AS B
H6.71x107° , Ja Fe R 3t 5 At ot g 1 AR 2 5 A
(AR R AR E BE N 2.28 %1077, JB 4 — K04
PR T BRE RS | A B AR R AN B 5 R 1.78 %
107, @5 = Koy, B, X F v 25 1 5 590 14 5
e A XU BT R O RO | RO AH
A SRR I FH A g,

X ELARBRAE (4G 5 5 SO - OXT IR 5 i Bk Ry
S, PR T RECR IR 22, MR RS IA
AN S J3E , P RR Al V- (4 A 8 0 o e Y Bl e R 3
BT, I MR R i R i 14 G 2 3 AR R

i, QNIRRT R (L R TR, AR

R AR 5 5 a6 i o 9 4 o A o 2R AR
Zx, LAdi /b B AL A6 F0 N A TR 2R a6 245 2R B9 5%
M o 573 SISE IS A Af (5 33 e 0 i AR 4 ol £ T
o o g g g AR T 0 T BB T AR
AUIAE R 22 . DB B s P A BUBU NI B 45 51 A
AR AN 2 BOA , A DSl 3 it 8 4 A o i 2
BEHT A GORA i AR R IR 2

FUATU AN E BE e, R 25 5 hy 2 — R %
AR S RN T RE 23 B4 DX R) Y B i A (L + 3™
JEANHEJE (U) " Ros A7 “ K e « U7 A FRAE
P SRS 45 SR g AN 5 o A FRAEL DY, DU 0
SERITE 95 5 o 1 5 A BIRAEL P00, DU ARG ) 45 2R
FUEAAAEA T E N, B — % KU, W H R TE
A3 i e A I AR 56 B T AL, R A
TUZESRAERRPES AN S S RAIE S, Al (U™
Dt 7 BRAE PN , HUBRAR 2 i MR A
WUAE BRI E 25 AU 3RS

T DAy v SRR € 33 ok 0 P 2 A B
WO S A E BV R I T AR AT, I AR
e PP TSR R D E AR R MER PR B T =%
WA
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