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Abstract: In order to analyze and evaluate the uncertainty in the determination of florfenicol soluble powder,high
performance liquid chromatography ( HPLC) was used to determine the content of florfenicol soluble powder, Cq
column was selected , Acetonitrile — Water — Glacial Acetic acid (100:197:3) was used as the mobile phase,and
the detection wavelength was 224 nm. At the same time,a mathematical model for the determination of florfenicol
soluble powder by HPLC was established. Analyze the standard uncertainty components introduced by various
factors, evaluate the expanded uncertainty of the measurement results in the 95% confidence interval ,and give the
uncertainty evaluation result report. The results show that the uncertainty of content determination mainly comes
from weighing, solution preparation and peak area determination. The standard uncertainty of content
determination is 1. 16% and the extended uncertainty is 2. 32% . The content determination result is (97.3 +

2.32) % ,including factor k =2. This method is suitable for the uncertainty evaluation of the content determination
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of florfenicol soluble powder by HPLC ,and can provide reference for the quality control and objective evaluation of

florfenicol soluble powder.

Key words: uncertainty ;florfenicol soluble powder;high performance liquid chromatography
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Fig1 The content determination steps of Florfenicol Soluble Powder
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Fig 2 Analysis of uncertainty sources
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Tab 1 The results of repeated measuring of volumetric flask (7 =10)

R 100 mL 4 V, /mL 50 mL A8 V,/mL 10 mL 40 V3/mL
The number of measuring Volume/mL Volume/mL Volume/mL
1 100.0132 49.9859 9.9887
2 99.9974 49.9766 9.9814
3 100. 0489 49.9890 9.9555
4 99.9824 50. 0059 9.9618
5 99.9777 50.0061 9.9634
6 99.9988 49.9958 10.0012
7 100. 0017 49.9782 9.9771
8 99.9984 49.9861 9.9641
9 99.9958 49.9923 9.9890
10 100. 0201 50.0189 9.9914
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F2 SmLBEREESEWNELER (n=10)
Tab 2 The results of repeated measuring of 5 mL pipette (n =10)

YREL number

1 2 3 4

5 6 7 8 9 10

A/ mL

Volume/mL 4.9852

5.0025 4.9841 4.9814

4.9867 4.9778 4.9845 4.9837 5.0008 4.9942

FERCE G VERR YR A A0 E VT ik AT
PR, bR 22 0] B3 FVERR EAS IR 2
100 ml 2.V, :%_;z‘lv, =100.0034 ml..

AL B PR R BE I u (V,), = S

(v,) :Jnlflig(vli “V)? =1.92x10 ?mL,

50 mL A5V, = %ilvzi =49.9935 mlL,

FE IR MEAR T E R A u (V,), =S

(V) =Jn%1_12'1(vzi -V,)* =1.27 x10 *mL,

10 mL 2550 .V, =iilv3i =9.9754 mL,
ni-

FI IR MEAR B E L A (Vy), =S

(Vi) =Jnljf_il(v3i -V;)? =1.46 x10 *mL,

LSV, =4.9881 ml..

ni=1

FI PRI MEA T E L A (V,), =S

5 mL BTV, =

(Vzu) =N/nljig(v4i —V74)2 =7.80 X10_3mLo

T B AR I 22 1) N B 4 IR B AN I o
BT . CIEMRFRIZ K RECH 1.37 x 107, K
AR TR IR 2 B0CH 2. 08 x 10 ™% UKMER 414 RS ik
FECR1.10 x107°, #BUWHZM N - K -
UKBETR = 100: 197: 3 #4715 ,20 C ), F sl AH Y
KRB K 2 BN 6.04 x 107,

ANFNREE T WA 0 R FRURE ik 3R B8O (] 5 38 08
HHARERE & 20 C, LR S HREIRERKEZ N
25 C ; PIs i BACHETRE TR (20 £5) ‘CIEH N2 1L
PR TR 30 AL & R R3

100 mL 7§ & ff i B 0 bR HE N B B R
_100x6.04x10~"

w(V,), = N 5=1.74 x10 'mL,

50 mL %¥ 5 f i B B9 AR E S i 2 O
-4
u(V2)3:50x6.04x10
3
10 mL 75 & iR B2 1Y A5 E A B E B2 O
10 x6.04 x10~*

x5 =8.72 x10 *mlL,

w(V,), = 5 x5=1.74 x 10 *mL,
5 mL B W& IR M bR ME S B E E R
-4
w (V,), =2%0:04x10 7 s g 70 %10 mL,
3

AR 25 YA T ) B P 3 A e e o L 1 i
L, % B B A A 5 ml PRARAR B S TR
J3E 7 S A PR B Ml 2 PTG , 50 PR G LA R o
ZWEATT

W BRI RPEAT A RS 100 mL RO A AR 1E

w(Vy) =/ Lu (V) P+ [u (V) P+ [u (V)]
=/ (4.08x107%) +(1.92x10 )" + (1.74 x10")*
=1.80 x10 'mL,

50 mL 25 iR A BR TEAS I A BE A

[u (V) 1+ Tu (V,), 17+ Tu (V,), T

u<V2> =

=/ (2.04x107%) + (1.27 x107%)* + (8.72 x107%)*
=9.05 x 10 *mL,
10 mL 25 AR EAEA 2 By
[u (V) I+ [u (V5), 17 + [u (V)51
=/(8.20x107°) + (1.46 x10*)* + (1.74 x10*)*
=2.41 x10 *mL,
5 mL B IR BB AT E N -
[u (V) P+ 1u(V,),] =
(6.10x107°)* + (7.80 x107°)*
=9.90 x 10 ’mL,
Xof B AR B R AR AR EAS I 2 B

u(V4) =




R 2 AR 2024 SR 2 HEE S8 B 2 Chinese Journal of Veterinary Drug ©55-

d(VOT 1u(V) 7 [u(V) P wV. s,
”f”“):ﬂ v, | +] v, | +] v, ] RSB E N w (Ay) =S (Ay ) =

_ [(180x10°TY  (2.41x107Y (9.90 %10} J S (Ay, A =1109.3988 pV.s.
100 10 5 n-1i=

=3.60x107°, W T AR 2 P A XS B AN A
kst R BB AR XA AT S FE o (A = J[MA W7, A T
A -
w0 = [[*52] <2 [0 ] :
J(2251.0287>2 . ( 1109. 3988 )2
1388473 1006783. 80
~[(9.05x10 %Y 5 9.90 x10 7 .
—J(m )X +(75 ) =2.00x107°,

2.2.4 MmN T RA T IE JE U 2 p e A A v % A ) 000 s S
WL 52 R R R A (R e O PEARTHIO it B BERHEA B2 I AR R P
VRGBS ) R AN b m sy, AIURASERI RO B2 RIE TR
A RO S P RO i AR ey A RRPPA AR GRE O LS R RS

W TR 5 e % 7 4 B P A ®3 FREENER
T Table of i
A I E SR ECIPNCEN P 9 aE ab3 Component Table o Uﬂ;;ﬁ -
, R B4t R B R T ER R BE JE u,
A BAHE -8 Uncertainty Sources of Relative standard
A3 SV EBCR S AT S A, A 1. 2 (i component uncertainty uncertainty
St EESEHERE 10 Y, W 532 e T AR Y FH D1 6 2R 23 Pr MRS (% ) 1.50x1072
L 5 - w S FR B (m 1.05x10 72
SHE R DT RURT 1 i 2 7 7% 6 T U 2 6 4 . s f ¥ <o
. X PR (mg) 1.70 x10 -
'é \\{‘ \E H_'—H‘o *
PERRIE A B L fy Xof HE S A (mlL) 3.60 x10 73
Xt R TR A, = _;ARi=1388473 wV. s, I B 5 R (L) 3.20 x 103
A W TR AR 5 (V. s) 2.00 %103

PRIEABIE L N u (Ay) =S (A ) =

J 12<A —A,)? =2251.0287 uV.s, XF &A1 B AR R AN 7 B R AT B, 15
e AL S % AT PP o B ﬁﬂﬁ%ﬂﬂﬁmﬁ

. - 1 n
Pk i I AR A = ?i;AX . = 1006783. 80 ERE.
urc: ur(PR>2+ur(WR>2+ur(WX)2+ur(fR)2+ur (fx>2+ur(A>2

=/ (1.50x10 ) + (1.05 x10 )" + (1.70 x 10 *)* + (3.60 x 10 > )* + (3.20 x 10 *)* + (2.00 x 10 ~*)?
=1.19x107%,
FRAE TR, DA AR JE 25 nT i 1 4 Hh R =97.3% , WU KJE 0] R & B I E A bR

JeHE TR AT E LN .
i, = WPy X, u, =t XPigng) =0.0119 x97.3% =1.16%,
VANEER/2
Ay X W xf, xS 2.2.6 ¥YRRHZELSNERHLERE B
_ 1006784 x0.0165 x99. 1% x500 . RUERESS g U R U, FIFh . {E4 002 S

1388473 x 0. 1015 x 200 x 30%
— ARG Y RAE L U, U 8 R A E 2



- 56 - Hh ] 2 Jk A 2024 4F 2 A 58 B4 2 1

Chinese Journal of Veterinary Drug

US55+ b IR 8 5 I it 3 I &
2 KR Y E AR RN 95%

A AT VA i I I RN o
N:U=u, xk=0.0116 x2 =0. 0232, I 5 2% F Al ]
ME(E = A& R FRR " WO R e %5 ]
VMR BB G 2 R AT R IR N P = (97.3
2.32)% k=2,

3 it it

3 Ao P W R v AN R N e i
T S ) 28 SR 1) DGR R 3R AT DA R vk
R AR A Ewa e AT SRR RS . 5 A
AN R B T A0 245 SR AN O B — B T2 Bk
DUAE AT G231 14 DX ] 9 [, DL Rl {8+ 47 AN ff
FEE(U) "R A ZAEAERRAE A, DG ) 235 2R
FI5E KBS A ATERRE T, T HE AN 4 5 1
S A S ), )0 S A AE R E 1, B — s
W, A6 4% T A 00 ARG I N B T AR A G, B AR AR
MZE R HERPE . X RE IR, “ Kll{E + U1
A PR A, ] 7 R A R 1 [ B 25
R R

AT AR A e N BRI ] 5 24 ) 2020 4R
R0 , SR FH v 0RO €6 i 10 0 2 R e 2 ] v
B R e F i i, RAE CNAS - GLO6: 2006
CHRF AT FRASH 2 B A PEAG 46 R ) B SERLE | IF
S 25 AH DG SCIR , %o 1R AR AH €8 15 VA0 2 SR JE 5 T
VPR & i OB E B AT VAR . AR AN o
VRS AT, HPLC 32500 7 380 2 7% ml s P &
o AN A TR R T X R A OB R R
WA T AR S = A A AR JHG v RS R Y R R X R
st BT A R A AR X AN o I BT RR AR K
Rt — A B R I R B MR | I 3% s X
JUASERS TP AN R SRR

Xif BEh AR BB AR /DN, JB T 22 e ), i PR AF
FERR R IR 22, I/ INFR L5 LA AN 22 2, W] AR
R P 0 it R 3 B 328 B 3 R 1) RO, FE SR
PR RE 2 B RR I, DA D R EE R B, T
WG AR D B A E b RS AR B N A
AN B R, e R AR 8 22 5 A I S i o

R, DRI AT w7 3 56 i B8 2 30 0 e R AR oA it
JE I A OB A BRI R 2% | LA D i
FEANBERE , BRibZ A , wdeim AU e i i v 4 A
ShERE, /0 B A ARG R B AN E L, FRATT I
SEH AR GRS B A AR IR AB DR AL R4 i)
TARIRZS . PRI N 5155 5 T B R 3R 24 m]
T BT R A B B 05 M 2 A5 A i oA ek A 22
) Ra o

AN E EPIESE T R AL 2 45 2R A R A5 RE AL
SE R PSSR B RL AR, R — 1y se B 25 dh A
Bty AN n] i A 7 AR O R AR €
T 52 JR JE 5 RV M by N E B ) PRAR
Pt T R ERTT I, IR O ST Al i | A E
SEORRMETVERR L T 2%

SEH .

(1] RFMW, 20, TR E RRENFEREE[T]. LEFIK
HAPESE L2020 (04) 49 - 50.
Song Y Y,Li J,Feng D S, et al. Discussion on veterinary drug
florfenicolf [ J]. Shanghai animal husbandry and veterinary
communication 2020 (04 ) :49 -50.

[2] AU, ZFEEW. ENFEREENERSFEHERT]. EHE
BERME 15 E,2007(02) ;14 - 15.
Yu H,Li Z B. Prress in synthesis and develomentof forenicol in
China [ J]. Animal Husbandry and Veterinary Science and
Technology Information,2007(02) .14 - 15.

[3] 0 #F, LA, IR, G5, R IEE B IR sE i R [ 1],
25 20,2022 ,56 (10) 154 - 59.
Wan J,Ma H L,Sun Sh H,et al. Research progress of florfenicol
and its preparations [ J ]. Chinese Journal of Veterinary
Medicine ,2022,56 (10) ;54 —59.

[4] Hk B WkSThY, RIBHE, 55, HPLC 3@ Pk R E 7 & i
BRI E BEPPE [J]. R EZp5,2015,26(21) :2968 —2970.
Lin Zh,Yao W S, Wu N M, et al. Evaluation of uncertainty in the
determination of lamivudine tablets by HPLC [ J]. China
Pharmacy,2015,26 (21) ;2968 —2970.

[5] Bk AbetmBeeh e ANshE i (1], ¥,
2014(20) :21 -23.
Wang G. Uncertainty of measurement in chemical experiment
teaching [J]. Chemistry Education,2014 (20) :21 —23.

(6] WESCHY, NN, Ak B, AW AE B AE 25 5 & 1 DI S 1R 22 3%



B2 ARk 2024 4R 2 A 58 EEE 2 M

Chinese Journal of Veterinary Drug

- 57 -

[10]

[11]

TR ()]
(03) :331 -336.

T BT B = 4 ( B ARFLF ) ,2020,32
Yao W S,Sun J Ch,Lin Zh. Application of uncertainty in error
teaching of drug content determination [ J]. Journal of ningde
normal university ( Natural Science Edition),2020,32 (03):
331 -336.

FE 0T W B A A R
TG JIF1059 —2012 P AT & BE
AOSIO.

e AR AL A [ R AR
BFE 5% [S].
JJF1059 - 2012 Evaluation

and Expression of
Uncertainty in Measurement [ S].

P GAR IS [ 20T & 51 2. CNAS - CLO6 L& oA
WS LRI [ M. Jbnt, o [ g R, 2006 :34.
CNAS. CNAS - C106 Guidance on Evaluating the Uncertaintyin
Chemical Analysis [ M ]. Beijing: China metrology press,
2006:34.

Al TR 2 PG, 2 E AREILS [S].

IVDC. The national standard of veterinary medicine [ S]

TEE 2T 2y A RS 425 1 2020 4R [S].
Chinese Committees.  Chinese

veterinary  Pharmacopoeia

veterina — ry Pharmacopoeia 2020 edition [ S]

PN b R, A E % HPLC WEd S K ENTT &/
RIS E BEPPAE [J]. HEVE 2254 ,2013 ,28(4) 14013,
Sun T,Han X J, Jiang J G, et al. Evaluation of uncertainty in
Huaxi

determination of vinpocetine for injection by HPLC [ J].

Pharmaceutical Journal ,2013,28 (4) :4013.

[12] H

[13]

[14]

[15]

i W BRI SR, JIG 196 ; H B B 2 2 AG 2 AL
& [S]. 2006.
General Administration of Quality Supervision, Inspection and
Quarantine. JJG 196 ; Verification Regulation of Common Glass
Meters [S].
REA. ST A E e [M].
2 ARt ,2009:103 - 113.

2006.

553 0, Abat P
Ni Y C. Practical measurement uncertainty evaluation [ M ]. third
edition, Beijing: China metrology press,2009.:103 —113.
ChRKH, 5k B, TROME, 5F. 504N BE R e kAR R B
BRI S IR E PG (1], P EB 224K, 2016,50
(11) :40 -43.

Ma Q R, Zhang L, Yu X H,et al. Evaluate the Uncertainty of
Determination the Content of Vitamin Bl Injection by Ultraviolet
Spectrophotometry [ J]. Chinese Journal of Veterinary Drug,
2016,50(11) .40 —43.

5K B, BRIV B, N S I D R AN B E T 4
Mri]. R 2018,52(01) :56 —62.

Zhang L, Gong X H, Fan Q. Uncertainty analysis of Jinginshao
injection [ J]. Chinese Journal of Veterinary Medicine,2018,52

(01) :56 -62.

(& 8. &KEE)



