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Uncertainty Evaluation on Determination of Ethanol

Content in Doxycycline by Gas Chromatography
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Abstract: Evaluating the uncertainty on determination of ethanol content in doxycycline by gas chromatography can be
used to improve the accuracy of the test results and determine the key influencing factors in the test process. The
ethanol content in doxycycline was tested according to Chinese Veterinary Pharmacopoeia 2020 edition, and the factors
affecting the uncertainty were analyzed. Referring to Evaluation of Measurement Uncertainty in Chemical Analysis JJF
1135 -2005, Evaluation and Representation of Measurement Uncertainty JJF 1059. 1 —2012 and Guidance on Evaluating
the Uncertainty in Chemical Analysis (CNAS - GL006:2019), a mathematical model for the uncertainty evaluation of
ethanol content was built to evaluate the uncertain factors in the test. The sources of uncertainty were analyzed, and the
combined relative standard uncertainty and expanded uncertainty were calculated. Uncertainty results of ethanol content

in doxycycline were expressed as (5+0.06)% , (k =2, The confidence interval is 95% ). The uncertainty of ethanol
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content in doxycycline mainly comes from the preparation of the test solution.

Key words: gas chromatography; doxycycline; ethanol content; uncertainty
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Tab 1 Result table of Correction factor

- 2 1 2
IR PRI L g 0.49277 0. 53700
X B gh h C BT 1970.2 1985.2  2101.8 2130.0
SRS NFRIGTRIAR  2404.0  2413.6  2385.8 2421.3
f 1.2025  1.1982  1.2191 1.2209
FEIE 1.2102
2.1.2 $2@FFrPCESESE BUEHLMER,

ME1.3.2 TR @ SR AFERE DN E , iE S T ], 4
WARMETT R Z IR R h OB & 7 45 R L3R 2,
AP Z VIR T OB S ERIESR N 5.0%

k2 ZESENWEER%E
Tab 2 Results of ethanol content

e 1 2

Pt PR R i/ g 1.01154 1.01779
Bk 2 Bgm A 1805.0  1812.9  1759.8  1775.4
B P NFRIERIA  2165.0  2171.5  2091.9  2102.2

f 1.2102
HE R P S /% 4.99 4.99 5.00 5.02
LA 51/ % 5.0

e W Vi

2.1.3 HFHANET ZWHHRELESEAIT
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Fig1 Cause —and - effect diagram of uncertain factors in the determination of ethanol content
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PRUEARHAE BE N u, (W) = W, = 500 =7.6
x107*,
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Tab 3 Repeated measurement results of 100 mL

volumetric flask

PRt B
I 2 3 4 6 7 8 9 10
A 99.639  99.693  99.626  99.681  99.693  99.621  100.003  99.634  99.721  99.672
M ZERAXBATIHE, /43 10 B Abr WA A BMAREA#ZE EN u (Vy) =

W 2R u(Vy,) = JZL (Vo = V) =

n-1

0. 112 mL, B 100 mL 2558 RS8R 2 M AR AT
FEFER 0. 112 mL; R EE  SEPRIA I IR EE S 22 C
FRIATE (20 +2) °C U Bl N F 5B 15 ) 73 A 11 53
(k=43), BKBIIEKRECH 2.1 x 107, R R
WA EE N u(Vy,) =100 x2. 1 x 107* x
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2.2.2.2 W i IR 6 T o R o O
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P A T VR R 0. 5% 19 TE DR A, E T I
FIARE SRR ZEI /N TK SRR 10 mL 7585
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Tab 4 Repeated measurement results of 10 mL volumetric flask

PRIV

1 2 3 4 5 6 7 8 9 10
AR 9.992 9.953 9.970 9.995 9.928 9.963 9.902 9.884 9.991 9.952
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Tab 5 Results of Repeatability measurement

GCR el 80% 100% 120%

LT 1565.1 1556.5 1958.2 1971.9 2374.3 2362.9

PN i T 2420.6 2398.0 2410. 1 2431.3 2426.0 2416.6

KIEFEF(f) 1.2373 1.2325 1.2308 1.2330 1.2261 1.2273

SFHME 1.2312

2.3 ARAFAEMNIE  u(X) B HAREAT
S I RIVAS A 2 4 (4 B 26 1 T 5 AR AR A

AR SLHG A% o3 S A AR E AN E B (3R 6) , W45 AR
HEAHE L u, (X) TR u(X)

= ur(Wﬁ%)z +ur(WX‘T)2 +ur(V@;)2 +ur(VX¢)2 +ur(A)2
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=/(3.8x10 )" + (7.6 x10*)* +(3.9x10*)* + (1.2 x10 ) + (3.3 x10*)* =0. 0053, A~ 52 46 1)

B IFREARTE R R u=5.0% x0.0053 =0.03%
*6 NEMNHENIRELSHEER

Tab 6 Relative Standard Uncertainties of Components

Ko ANH 0 B TR u(x) u, (%)

u( W) M AR 0.038 3.8 x107°
u(Wyy) Xf B FR 0.038 7.6 x107*
u( V) AL R A 0.039 3.9 x10°?
u(Vy) S HE A TR 0.122 1.2x107?

u(A) AR ETESOE AR 4.1 x 10 72 3.3 x 1073

2.4 T RABMELNIUTE P RAHE NG
FRVEAN & BE RN A 7 (k) BFRAL, U =u(X) -
E=0.03% x2=0.06% (k=2,% {5 X8 }95%),
SR RER + P RAHEERRT Ik Z
REP OB RN RATRRHF(5 £0.06)%,
k=2,
3 WieE4£iR
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JEA U . 3 ik 0 A XA AN B o B BB A5 R 25
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CE = ZN T H st W= e S A UL PN L
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S FE DN LS G I 245 S T R < g + 9 R N
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BEGEPEL T T 5 n R 5 0 AT A DU i 4
(AR

AR SO AAR T TE D B 2 P AR T LR
T TN BE P , X455 0 AN B 1 i 1
TGN S | VR T T R A S DU e 45 DR 25 40 ) R A 7 O
SE IR 235 S5 W e K 4 Ry b3t V4 TR
AR TC il 1t 2 A AR A1 Ko G 6 45 TR ) 52 ) R DA
KB IMEUR R ACER D ok T A X6 Rt R
P AR o PRI [ AR 1 500 A 3 o R A
YNGR S =0 Q6N QUL 7S =28 e NS ARSI i

@R HIRZES T, 7R A i e b K
N G AR R it P o DX 32 A e i i
PRI FREE & AR N 5% S0 D B0 o
B B AUG PEAT RN AR, X T R AU
TEAS, [ S EAT A A A, I AR AR 4 24 e
SE S LR UE K- PR T 94 9 0 4 A 2 3 0 2
AR, LADS/ AN E JEE 53 X R 45 SR AN
JEERYFZ | DA T 9o NI 78 235 2R B AN 2 T

AN L 0 D R RE S TR I o 7 P i
Wi 25 AAER R Y R B AR AR T PR A ) 52 58 2%
PRI A B S S A5 R B S, R
EASIN 759 B9 AT 5E P R0 o 5 2R A A B4R AL T
FEMSHKE
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