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Evaluate the Uncertainty of Determination the Content of Vitamin

B, Injection by Ultraviolet Spectrophotometry

MA Qiu —ran, ZHANG Lu, DONG Ling - ling, YANG Xing, ZHAO Fu - hua, YU Xiao - hui”

( China Institute of Veterinary Drug Control, Beijing 100081 , China)

Abstract; Establish a method for evaluate the uncertainty of determination the content of vitamin B, injection by

UV method. A mathematical model of uncertainty of Vitamin B, injection was established and 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 (93.9 £0.9)% (k =2). The main

sources of measurement uncertainty were ultraviolet spectrophotometry and small capacity measuring vessel.
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1 #HR5AZ%

L1 BB 5RA KM e e G,
TU - 1901 ); 1 +F K 3¢ ( METTLER TOLEDO,
AT201) ;200 mL FAFRLZZS &) (A 2%) ;100 mL F
PRERAS IR (A 20) 52 mL AR E (A 90) ;
5 mLEBRAFEME (A 90) s FhIRIA R : 7 B9 mlL £
W2 (41t45-:20150930, [ 25 4 A1 1k 2 18700 4 PR 7))
1000 mL AR RO, K B B 21 4%
5o #EA R B, I (A 5: 20160101, B 4%
10 mL:250 mg) ,

1.2 A& ETrE W3 b RIRS %=
2 mL(ZA Y T 44 R B, 50 mg) , & 200 mL 1
PRERZS B, FK AR B B 20 8, 4505 R % =

5 mL, & 100 mL SR I, AR BRI 7 A
HAB R LI, F 5. BUERH - T War b e B vk
(b 2 M) 2010 4F R B 5% 26 1) , 7E246 nmfy
WA AL E WG RE 4% C,H,, CIN,OS - HCI IOt 5
BCED, ) 421 115 B, AN 26 °C 5
B 26 C,

L3 B ARAERECeAI .
A
V N
Vi x Ak X L] x 100
v, v,
X = 7 x 100%

Elcm
AxV,xV,

— x 100%
V, x V, x B x 100 x £ ’

LA X b 4e 4 R B, SR |ERE & &
(% ) s A A IR OEE s V, F0V, 20500 2
'S mL FFRFLBE BAFR, mL, V, AV, 4350k
200 mL FBRER 28 BOHUAT 100 mL PABRZR 25 IR
AR mL, B\ R4 R B, WO B BAS N
0.025 g/mL,

2 HBRESW

2.1 MELHEEEERER2H WEdHES
AHERE R RIR FEEA T =AHmE(E 1) (1)

A A VRC T i R AN B E BE ( V/Va/ VY ) s
(2) B ah i BB (A) FIAHIE BE 5 (3) 4k 2
R B, WRBCE, ) FIRHERE .

19
A Ei&

> X(%)

e R
AN N

R

V. /V,IV IV

1 2 8. 4

Bl EAREE SRR

2.2 REMEE Mg R0 R R ) B ARG
{Eo IR (R 93.9% ; Hivh A =0. 494,
V, =2 mL,V, =5 mL, V, =200 mL, V, = 100 mL, #{
¥k 0.025 ¢/mL, E}" =421,

2.3 I EE A5 IFN

2.3.1 BXSawbeh e RAE g AR
VLW T ) sk R ) AN o B R 4 PPy AR
(1)2 mL FFRZERE IS 1A E BE 5 (2)5 mL HpR
R AT E L 5 (3)200 mL FAFRZL 75 LAY
ATEE ; (4) 100 mL BAARZ A ST E o
2.3.1.1 HREBIEIATEE  PARBIRE
(RN o B A7 = Fh P 25 D9 55 & 2
KAERIAE R u(V,)) u(Vy,) 2.5 mL HFREFEIK
EaKEY N A g, AT 205 £0.010,
+0.015,J& T B FAHE B, 4% = Mo flit, bRk
A RE R u (V) =0.01/ /6 =4.08 x 10 ° mL,
u(V,) =0.015//6=6.12 x 10 ° mL, Q@ EE
AFERE u(Vy,) u(Vy) J8 T A BATE R, 735
FHIE— 2.5 mL BARZ R WA I 2.5 mLK i
AR, PRE, A 4R 10 U, T D 28R A SN
S AT BN AR UE IR 22 53 51 4:4.16 x 107° mL.2. 79 x
107" mL, A B 4 VR AR AN 2 B, B u (V) =
4.16 x10 7 mL u(V,,) =2.79 x 10 > mL, GRS
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MIABIERE u(Vis) (Vo) J&T B RAHEE,
AR A LA B 20 °C, Se e == i i 26 °C,
1E(20 £ 6) “C g [ A2 A6 3 AL JE 23 A, 7K 9 1
Bk R BN 1 x 107, DA Wi AS i 2 BE 43030 0

u(Vy) =2x2.1x10*x6//3=1.45x10" mL,
u(V,;) =5%x2.1x107*x6//3=3.64x10 " mL,
W LRy A U -2 mL FRBRZR AL U AR R
B2 BE R -

u(V,) = «/UZ(VH) +u2(V12) +u2(V13)

= /(408 x107)% + (4.16 x 107°)2 + (1.45 x 107)% = 6.00 x 107> mL

u(V,)
2

XS PREATEE N : vy (V) =

=3.00 x 107 . 5 mL FBRERBSIREVRUEAHHEBEN :

U(V2>

W/u2<V21) +u' (V) +u’ (Vi)

u(Vz)

AHSTREAEE N : u,y (V,) = =1.53x107

2.3.1.2 HURERARMMMATER HPirk A
SHEAIPREA B E 22 = AR R OB i
HRAER A E R u (Vy) u (V,,): 200,100 mL
HPR R RIMARE BN A 9%, A R0 0N
+0.15, 0. 10, J& T B LM E L, 4% =M o0 A fil
T bR AT A A A u (V) =0.15/./6 =
6.12x107% u(V, ) =0.10//6 =4.08 x 10> mL,
QHEZERAIEE u(Vyy) u(Vy) JBT A KA
T RE BE , 43 )8 ] — 200,100 mL BbRek 25 5 1
IKFERZIE  FRE, A HRAE 10 3k, F 28R A 2K

(6.12 x107)% + (2.79 x107)* + (3.64 x 107)* = 7.65 x 10~ mL

I A RIS UEGR 2240514 :2. 81 x 1072 3. 42 x
1072 mL, 0] B 4% FAVEAR AT 52 B, B u (V) =
2.81 x10 > mL.u(V,) =3.42 x10° mL, QA
AIATERE u(Viy) cu( V) 25 5 LR TR R h
20 C,SEm g Ry 26 °C L, 1E(20 £6) CHEFEINZ
PSR 43 A, K PR AK R AR 2.1 x 107 Hopx
HEARTEE B K u(Vy) =200 x2.1 x10 7" x6/
V3=1.45x10" mL u(V,;) =100 x2.1 x10™* x
6/3=7.27x10"" mL, FAR&4E4 515200 mL
FABRZR A B R AN S O -

w(Vy) = Ju (V) +u* (Vi) + u*(Vyy)

= V(6.12x107)% + (2.81 x102)% + (1.45 x 10™)? = 1.60 x 10" mL

u( v, )
200

RN E BEA w0 (Vs) =

= 8.00 x 107 | 100 mL FAFREE AR HUbRAEA T E BN »

w(V,) = Ju (V) +u* (V) +u* (V)

U<V4)

HIRRHEIER w0 (V) = o0

2.3.1.3

=9.01 x10™

P A R ) R AR AR E AN E B u, (V)

(4.08 x 107)% + (3.42 x107°)* + (7.27 x107)* =9.01 x 107> mL

1R 4 Bl 5 A .

urel<V) = \/uzel(vl) +u§el<V2) +u§el<V3) +ufel(V4)

=/(3.00x10 )% +(1.53x10 )* + (8.00 x 10 *)* +(9.01 x10*)*=3.58 x10*

2.3.2 MR BEEBAEGRAEE  HATIAR
WS LAY AN R 32 A2 W Rh R R 52 - (D4R 41

IR AT E RE u(A,) s @EIMHLE
TP AERE u(A,) o ARYEAAE AT
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AN EIEEETH(TU - 1901) kS 2 iE 45 0] 1, Hos{E
BRZEMERAE N 0. 3% , /nH R PR 22 1 B R AE N
0. 1% , XFX PRI AN 22 BE o0 il (F 95% EAG
IR RGBS S I OB R 5 T AN
BAERE ;u(A,) =0.003 +1.96 =1.53 x 10 ,u(4,) =
0.001 +1.96=5.10 x10™*, &5

U<A) = \/UZ(A1> +u2(A2) =

(1.53x107*)* +(5.10 x10 *)* =1.61 x10*

A ARMEAT ERE M :u,, (A) =u(A) +0.494 =

3.26 x10 7%,

2.3.3 BKAKINRGRALTE HEEXB K
WS R 421 pR i AR v AL, AN Bff s 3 T 22 s
A B, (B =0

2.3.4 HHEABAFERHZE  u(X) G E
AN B 2 I 5 SR o 2 I A L, 2 P
SEANE A BE A A BN R T 2 IEE AR . AR
PAIRLE A A A PR EAR T BE (R 1) 3R
B AR A B 2 B

urcl<X) = N/ui‘,l<v) +ui‘l(A> +u%cl(Ei({‘,7:n) =

AR R B AT A E & X =
93.9% U5 AMEATIZE BN u(X) =u, (X) x
93.9% =4.84 x10 > x93.9% =0.45% ,

F1 BNEBEEMNRESHEE—R
oy AR oA 2 DR HEAH E B

e =fi B%
u (V) wEM FA A% 3.58 x10 73
I M B2
.y (A) Ewﬁi{ ¥ B 5& 326 %103
HEEME ES A
o (Elve) / / / 0

2.3.5 FRIAMZAEENZTRAHTERE MG
ZER LI + 9 A & RN, 1 RN &
FE AR EAT B S & Frys s, Bl U =
k-u(X)=2x0.45% =0.9% (fu&HF k=2,%
{EIX R 95% ) I IE, e A 45 SR AT 7R M (93.9 =
0.9)% ,k=2,
3 e ENE

T ANHE TR, R LA AT REHY AN E A0 4%
IR i, FRHE A5 o3 i AR X AR TEE A o
AR B, Sk, il A f AR R AR
ANBE BRI, AT R BT R00 235 SR 5 i R B ) 3k
BRERT , PR S A N ER Y (AN 2 BER TR, I K
R R IR A A A A 1 B S A

A AP R A AL I 4E A R B TR STR
O E N B T2 R T WO B I RN i
AR . WO RN E Y A ff R T 3 e
R B2 = HERRSEHE AR AR 2 T JA 44,
(B A2 LA B3 v S LA ARG I FTASS o, 2 v A 3 N B
XA PERE | BV MR 10 2 4 R 55 T ok BRI
ANFS R A AN B, A A ) S 0 s R R
AR A HETR s e A R Aok PRI

(3.58 x1077)> +(3.26 x10 ) +(0)* =4.84 x10°,

G ANE R BE S, R 45 SR AP B — %
(L, T8 Ay 45000 6 T 8 2 A 194 DX [ 9 [Tl A
{6 = P RATE R (U) " FRoR, BEIPAGR I 45 2R 5
BRAG R, e B 3 A O : O K + U ATE
BRAEL PN, PRSI 285 584 8 AN G o @ Kzl =
UV E RO P, AR I 2 SR 4 D e . O Rl {E
= U™ 5 15 76 IR (EL P00, UG 00 245 2L ) 5 77 7E A
TEVE, BAT — 2 L IR HE R ORE , HSG Tl
T PSR Y N B E A AT, A DRAG I 45 2R 1)
HERYE . WRERAUES, KR £ U J5RE 0 1E R
(EPIN X PG EL I AR A E , HATARA DI RLE o
A5 SCHR™ Iy BRI Ak S 5 D 1 4 WL
AT 2 R XU B o BT A, RO S A e + U
AEBRAE A IS, A RE R ANFF 5 L , XA Al B
B AT BEA M A A SRR AN B DT A R0 o A
BAE ARl PE A AT SR
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