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2. RIBEE :
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BRZAZE URREBEEARE OB ZE
g BN EKEERER -
3. Ef®i@EE :
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EEE R EZK D RERE R/ ALIMRK D DTERAS RZIREE Z 2RE

1 FEEFEHEZEDR FHESEEE (K-F) RR/AMRKD ITE (MW ) 2 REABER -

Frik Bz K-F (%) MW (%) =%
POX001 Sa=) 1.30 1.60 -0.30
POX002 Sa=) 2.29 222 0.07
POX003 Sa=) 1.78 1.75 0.03
POX004 Sa=) 1.68 1.62 0.06
POX005 Sa=) 241 244 -0.03
POX006 Sa=) 2.61 2.58 0.03
POX007 Sa=) 2.58 2.57 0.01
POX008 Sa=) 191 1.88 0.03
POX009 Sa=) 2.00 1.95 0.05
POX010 Sa=) 2.87 292 -0.05
POX011 Sa=) 2.03 2.06 0.03
POX012 Sh=) 1.82 1.86 -0.04
POX013 Sh=) 1.90 1.87 0.03
POX014 Sh=) 2.83 2.79 0.04
POX015 5= 201 1.96 0.05
POX016 5= 1.95 1.99 -0.04
POX017 5= 1.47 144 0.03
POX018 5= 1.38 1.33 0.05
POX019 5= 2.20 2.24 -0.04
POX020 5= 1.78 1.74 0.04
POX021 5= 1.76 1.72 0.04
POX022 5= 1.38 1.32 0.06
POX023 5= 2.30 2.36 -0.06
POX024 5= 1.97 192 0.05
POX025 5= 2.09 2.04 0.05
POX026 5= 2.04 2.09 -0.05
POX027 5= 2.15 2.20 -0.05
POX028 5= 1.72 1.78 -0.06
POX029 5= 2.60 2.68 -0.08
POX030 Fa 1.28 121 0.07

Fi9E 2.00 2.00
1Z#EZE (SD) 0.43 0.44

HaE  IBIBRY  BE : 23+4°C/RE : 50+10% -
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x2 BBAESEREISEREZHNER FHEEZEREEE (K-F) RMR/AMNMRIKDDITE (MW) ZRER

BRAER -

FF5i% Bz K-F (%) MW (%) =8
HCTCO01 Sa=) 113 1.20 -0.07
HCTCO002 Sa=) 2.93 2.67 0.26
HCTCO03 Sa=) 242 247 -0.05
HCTCO004 Sa=) 2.20 1.98 0.22
HCTCO05 Sa=) 1.98 214 -0.16
HCTCO006 Sa=) 3.09 2.84 0.25
HCTCO07 Sa=) 1.06 1.19 -0.13
HCTCO08 Sa=) 2.64 242 0.22
HCTCO009 Sa=) 1.49 1.13 0.36
HCTCO010 Sa=) 2.39 217 0.22
HCTCO11 Sh=) 1.96 2.05 -0.09
HCTCO012 Sh=) 3.13 290 0.23
HCTCO13 Sh=) 2.24 2.08 0.16
HCTCO014 5= 3.59 3.65 -0.06
HCTCO15 5= 2.54 2.38 0.16
HCTCO16 5= 2.66 235 031
HCTCO17 5= 2.64 245 0.19
HCTCO18 5= 1.99 214 -0.15
HCTCO19 5= 3.51 3.37 0.14
HCTCO020 5= 2.39 2.16 0.23
HCTCO021 5= 3.10 290 0.20
HCTCO022 5= 3.53 3.35 0.18
HCTCO023 5= 2.08 1.98 0.10
HCTCO024 5= 2.07 1.94 0.13
HCTCO025 5= 3.57 3.34 0.23
HCTCO026 5= 3.78 3.84 -0.06
HCTCO027 5= 294 3.05 -0.11
HCTCO028 5= 2.52 2.39 0.13
HCTC029 SA=) 2.16 2.29 -0.13
HCTCO030 Fa 2.05 2.10 0.05

Fi9E 2.53 243
1Z#EZE (SD) 0.70 0.67

HaE  IBIBRY  BE : 23+4°C/RE : 50+10% -
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EEE R EZK D RERE R/ ALIMRK D DTERAS RZIREE Z 2RE

x3 FREBEBUFHESZREEX (K-F) RBMR/AMNRKDDHE (MW) A2 REER ZBRAET -

mERAET

R EUfEEL
R¥7
AHEERY R 75
RAERE

B ERE

0.985791
0.971785
0.970777
0.07477

ANOVA

SS

MS F BEE

FeY T
NN
© oo F

5.3914
0.156537
5.547937

5.3914 964.3704 3.07E-23
0.005591

BRE

RERE

t st P18 TR 95%

EFR 95%

&k -0.00142
XE8 1.001373

0.066015
0.032246

-0.02145
31.05431

0.13381
1.067425

-0.13664
0.93532

0.983039
3.07E-23

BaL

RAVFER - MREAGE R —RT -1~1 2/ - B EHESENR 1 AEEM S - W5 0 AIARR M#SS -

RER : XHEAHEZRE ( coefficient of determination ) - EE=LIFRERKRIBNIEE  KENXBEEH
x O DIRRREE S8 y B EMLLH -

FHER RIS  ABEMN RIS - RIBEEE x sERBREHB L -

1RERE | ERER - IR HEEME D MIREZE ( standard deviation ) - #ufi# RO AT
FHE O MBI EREE R G EHBEERAFHEHMEREXNNWRE -

BHE  DIRARMG RN RAPBISEERSEZER - R L% BBEEHEESRIERAEER 1 -
BREIMEENBEHRERZ 1 BIEEHEERS 128  BE=EHRESRAERERERFEIMER ZEHRE -

SS : [EEFF A SSR - EREIFER Y EHER Y 9ENFHH -

MS : 1975% - &R SS/BHE -

F: B8\ MS/5EZE MS -

BEE EEEMKETHFa BRE Bl Ftest 9 pE - —M/NR 0.05 st LEBBEN -

RERE REEW)  RIPSEWBEEHS -

t 4t AMERLSHNEE  FERTERE -

p-value : T #4541 FER p 1@ - & p<0.05 B -

OIREBERR o =0.05 FIKE LBEY - iEBREBEL

95% ; & p<0.01 5 - TIRBEERN o =0.01 ROKE LEEEM - HEBEERBER 99% -
TBR 95% /PR 95% : 95% =& RV LT IRIE -
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x4 BRBAESBEEESEREUFTHEESEREEE (K-F) RMR/AMNRKD2ITE (MW ) RAIEZREERZ
WERET -

EERAET
RVIEE 0.974131
R¥ER 0.948932
AR FH 0.947108
1RAERR 0.155095
B ERE 30
ANOVA
BHE SS MS F BEE
ek 1 12.51526 12.51526 520.2868 1.26E-19
b 32 28 0.673527 0.024055
#8AN 29 13.18879
BRE fRAERR t At p-B TR 95% EBR 95%
&2k 0.062802 0.107602 0.583655 0.564125 -0.15761 0.283215
XE8 0.937397 0.041096 22.8098 1.26E-19 0.853215 1.021579

x5 HEAGREAHEERE (6] -

TR ER| THRREE

1 S22 180
0.7<|R|<1 AR
0.3<|R|<0.7 b AR
0<|R|<0.3 B 180

0 mAEE0
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CERFREZ KD AERRIUR/ALIMRK D DT EIRAS R RB 22 RE

35 y = 1.001x - 0.001

R?=0.971
3 4

258 ~

1

MW(%) 2
1.5

1 4

0 T T T 1
0 1 2 3 4
K-F(%)

1 FEESEENEBESHEE (K-F) RER/AAIMRKDDIE (MW) RIS RENSEREBEN
# 1Bt - y=1.001x - 0.001 (R?=0.971) -

35 - y =0.937x + 0.062 ¢
R? =0.948

3 4

25

MW (%) 2
15 -
1 =l

0.5 A

0 T T T 1
0 1 2 3 4

K-F(%)

2 BEBAMEEISEAMUFRRESZHTEE (K-F) RER/AINEKADIIE (MW) iR ZRERESR
BERENGUER% - y=0937x+0.062 (R*=0.948 ) -
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Comparison of Karl Fisher titration and microwave/infrared moisture
analyzer for determination of moisture content in freeze-dried vaccine

CC Hsieh*, PH Lee, TY Pan, CY Huang
Veterinary Research Institute, Ministry of Agriculture

Abstract Freeze drying is a standard method of preserving vaccines. The advantage is that it
does not destroy the potency of the activated agent in the vaccine, and it can be stored for a long
time and stably at room temperature or in cold storage. However, suppose the humidity is not
controlled during the freeze-drying process. In this case, the vaccine will be in a solid-liquid
coexistence situation, and the active ingredients in the vaccine will quickly be placed in a
high-concentration solvent, thereby destroying the active ingredients in the vaccine.

At present, the quality control testing of animal vaccines often uses Karl Fischer titration for
moisture content testing. The aims of this study is to compare the difference between Karl Fischer
titration and microwave/infrared moisture analysis in detecting humidity. The results of the two
detection methods were reached through the detection of sheep pox live virus vaccine and classical
swine fever tissue culture live virus vaccine . The test results show that under different detection
methods of the same vaccine, the regression equations are obtained respectively: y =1.001x - 0.001,
R2=0.971; y=0.937x +0.062, R2=0.948; Indicates that the correlation between Karl Fischer
titration and microwave/infrared moisture analysis is exceptionally high. It shows that the
microwave/infrared drying method can be applied to the quality control testing of animals
freeze-dried vaccines.

Keywords: Karl-Fisher, Microwave/infrared, Freeze-dried, Quality control, Vaccine
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