$22- rpE 2 2R 2017 4F 5 H 5 51 5565 5 11 Chinese Journal of Veterinary Drug

doi;10.11751/ISSN.1002-1280.2017.5.05
e G BE p AT ) I TP B R R A B I E A

TRE, TRHE,K #, =28, 8 F,48F5F"
(e £ s 2 T SR T, b 100081)
[WRERHEA] 2016-11-25 [ XEEFRIRAGZ]IA [ XE4S]1002-1280 (2017) 05-0022-06 [ HHEI4> S 1S859.797

[ E] BT -MaARBARHT AR THRAOAFERTENEE, XA CBRARES L
HEHE AR BR7ET A, AE 410 m FRAMZHFFRGATEHRTMNE, ERET, B
a FHaAFREH AL MM E LR £ T4 0.002~02 mg/mL THN , ZLELEKEE
Bt &M% £ (r=0.9999,n=7) ;% 0.005.0.05.0.15 mg/mL = 7 Jn ik & T, 1% 7 o 6 F 324 H kK
A A 110.5% 97.5% 71 101.3% ; 5t 24 H&H A W MR EHATINE , IRERE T B MHRE
BHPLC % —%, 7 =X BMRE HHEF EAREE, TUEAZEYFERTENR
W77 % .
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Detection of Free Formaldehyde in Vaccines Avoiding Interference

from Colored—-Substances
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Abstract; To establish a method for the detection of free formaldehyde in vaccines that can avoid the interference
from colored substances, the analysis was performed by acetyl acetone spectrophotometric method with the means
of " deducting background" at 410 nm. Phenol red and neutral red did not interfere with the result; the linearity
range was 0.002~0.2 mg/mL (r=0.9999,n=7) , and under 0.005, 0.05, 0.15 mg/mL levels of accession, the
average recoveries were respectively 108.6% , 97.5% and 101.3% ; 24 batches of sample were detected by the new
established method, and the results were in agreement with HPLC. The method is characterized by good specificity
and accuracy with wide adaptive range. It can be used for the formaldehyde detection in vaccines.
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TABAREE PR e, FEERZT bR Tl AR A R T AR A Fl BT R OF.
I e P KA ] WG S TR S A i 2 AE240, %+ METTLER - TOLEDO 7 & ; 18 & /K 1
TEME AL (410 nm) 7= A WAL, (A5 B 2L nG Tl <2 B DK=S22 | [ 2 S e A A BRA F

S5 TR E AN ER . AR TR 1.2 EERA

PP T 8 9 T« [ 2 2 A Al 2

2 (e EZG ) (2 ) ORI R R Rl (bR A R 37.0%) K b alifk
1 24 ) 0 e R AR B A R ST I K AR IEGRI I S A et AR TR A A DA
X, HWE Tk Rt in i e g i p A e BULER 1 (BURE A A 530K .
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Tab 1 Information of tested vaccines

%5 PEH A4 TR A e,
Number Vaccine name Lot number Color
1 FER K GHE T (SAD # ) 201509033 b AEARCR
2 FER G K TGHE I (SAD £k ) 201509034 b AFARCR
3 FERIp KT HEHT (SAD #E) 201509035 M,
4 TER K IGHET (CVS-11 #k) 20141201 o5 niah
5 FERIG I PER (CVS-11 B) 20141202 o Rtk
6 TR IATHEE (CVS=11 Fk) 20141203 03 ach
7 LA e P W SBT3 ¥ 20141003 AR
8 i P R TR I P 153703 R
9 SR i 9 I 5 2015003 R
10 FEIR A 2 ARG 2015003 T E
11 A 2 20 L QA TR0 I P v 2015003 R
12 FERIRG I 1 (SAD Bk ) 201501030 A EAR L)
13 FER I IG5 1 (SAD B ) 201501031 A PAR A
14 FER K ITGHE T (SAD #) 201501032 bEARER
15 AP RE 2 B IR 1 (DBN-SXO07 #k) 201503003 W
16 FERIR I PER (CVS-11 Fk) 20150801 oy Nl
17 FERIFRIEPEL (CVS-11 #k) 20150802 oy Nl
18 FERIR K IHHER (CVS-11 #k) 20150803 oy REN
19 FEPFRE 2 A O IRAT I I KIS S 153603 i@
20 BEFFRE K AH L 153403 ki
21 0 22 A I QAT TR0 I S v 153503 iz,
22 FER K TGHE I (SAD £k ) 140703 b AFARCR
23 NIRRT S TR 20141001 R
24 /NS IS ) 2 B HLIR 20141003 R
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2.1 BEHHE  CEERERH . I BENER 7.0
mL, Il £ 14 mL,82), 7K 2 1000 mL, PR -
Ttk R 2 2 W - B BB TR 5.2 mL, JZK & 40 mlL; FK
BB R B 173.4 ¢, 7K ZE 1000 mLL, {3/ 1 13k
PIRR R 5], BAS . X HEA 48 W« RS 2% R o Y T
X BRI Z) 140 mg, & F 50 mL &, KH
BRZIRE 85, A4 1 mL & B 1.0 mg AR
AW, %o PR 0 25 i BBV BRI A 5 L,
50 mL s, KRS R R 20 25, A
T IO R 5.0 mL, B 50 mL B, ok
R B2 5.

22 EHIJrE BRSO B A
VW KA 0.5 mL, B HLIERUE b, s R - I 1R
ZErhi 10 mL, ZPEPI IR 10 mL, B 60 C /KR
15 min,‘//‘v\ﬂ(‘{/q‘r\fl] 5 min,jﬂﬁ 20 min J5, Lias Bk
Z: b, 7E 410 nm YA AL DU 5 WO BE BIASE Ay
A Assp o BB 2505 E AR FIK 45 0.5
mL, B HZE S Y 0 R — I R 4 % PR 20 mL,
B 60 CI/KIEA 15 min,?@ﬂ(‘//%fl] 5 min,f]ﬁﬁ 20 min
& AZS SR B AR 410 nm 1Y K AR I 5E WO
FE RIS A A s o

23 & FFE  HYE Lambert—Beer &8 HIN G EF
B AT AR A R AR R A TR Y S O FE A
TS W P A A5 OB 2 R R

Ay = FE S HRE W O BE + 4 S AS IR RO FE + £ T8k
PR +10 mL 2% wh i o' (1)
A = BERAS RO +20 mL ZEROERE  (2)
A gy =T BRIV P H S OEE +0.5 mLL 7K (9 W6 +

Z IR G +10 mlL 2% wh i Wt (3)
Ay =0.5 mL 7K B WG BE + £ 15 P TR IR O B + 10
mL ZZ RO (4)

A =0.5 mL ZKAYEEE+20 mL ZE MG (5)

B (1) KX (2) 5RX(3) A (4) mHEIFRIZE
TG, 1551 .
A= A e =B RSB BE + 2, 10k P TR ' B —

10 mL. ZEWH I o)
Avprr= Asprr = CIEIEIOEIE - 10 mlL 22 b
B3 7

¥ (6) Z(7) B IFREZEIM, BT .
FEAR RO HE = A g — A= (A —Aspn)
[ 3 S%F RER H FHE WO E = A e = Ay, T UL BE
o ey At A~ (Agps ~Agp)
i R T 5 £ = AX-JHQ_A&“H—I
24 FREME KRBFFERHINTEE R BN,
RVH L €5 50) £ TR TN R 7ZE pH {E 298 6 B3R5
AR R B AL B, IR,
KA HMA G A S S 5 R, Ber e
VERHE/R N, 288 FH T35 5% S R0 240 L 24 4 ) il
b A Y R ORI, AR R R AR S K
TG BELIT AR, 2 i A e ad fg v

AHIGE VAW LT | P 21 05 IV A TR ik kg 2% 458 %)
ZLWIE T X =AM E YA S SR EES SN
TR 52 7, B 3k 264 5 ) 7 A 1) T P AT LA
“CAJEANBR BT A . BRI R 43
Bt 0.029% By 2115 .0.002% Iy £1 73 e 0. 1% H itk
LSRN 0.4% FE VB RNV T, $5 IR 2.2 Wi i) 25
TR M 2 #0E BAE A, A A, BURZER LR 2,

FRHE2 2 S5 RAR TN, S R N & A TR
B (BT 1) L FPker A IR AN A O (.
5RE CEENERE (A58 2) BN R LT 56 42—
3, AR =k G W O BEAEL Y Sy I ER B
W, AN BRI B SR A S, RIS = A ib & 4085
NS SRS GBI RN, EAT R T
AT LLGES A RFIBR " 7 NI . SE e 25 e
BN R B R AT,

o]
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Tab 2 Results of specificity

0.02% [T
0.02%Phenol red

0.002% B£1.
0.002%Phenol red

0.1% 2L
0.1%Neutral red

0.4% FE W FR R EN

0.4%Sodium metabisulfite

A (TR 0.292 0.030
A, (B 2) 0.290 0.030

0.242 0.000

0.241 0.000

25 &M EEAZER HH2.1 TR KX IRAE

R A, KRB, 45 % 9 0.0005,0.001
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0.002.0.005 .0.01.0.02.,0.05.0.1.0.2 0.3 mg/mL
X R, Fe IR 2.2 T0F Y 7 TR I O B
1B, AW EE X X IROGEE Y AERI (L 1) 75 31 H R Y
LPERIA )TN ¥V =6.7497X-0.0081 (r=0.9999,
n=7) ,&MIEHE N 0.002~0.2 mg/mL,
TELE R L, Y MEREERTHT
0.3 mg/mLA}, WG EEAE AR, ToILHERI E , 4
Xof BRI O FE /N T45F 0.001 mg/mL i}, WG (i
INT Ay JITRL AR E 5 FR290.002 mg/mL,,

y = 6.7497x-0.0081

145 R? = 0.9999

1.2
1

0.8

T HE (Absorbance)
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04

0.2

0

T T T T 1
o] 0.05 0.1 0.15 0.2 0.25

FEEH A (mg/ml)
Concentration of formaldehyde (mg/ml)

E1 BAEBEZExRE
Fig 1 Linear relationship of formaldehyde

2.6 EIMCE D22 SR CRE LR, I H PR
T s 4 0.005.0.05,0.15 mg/mlL f4 HT X IR %5
T, BRI B AT A% 3 Oy RE A F5 R 2.2 TR
ARAE W WOCREAE, ¥ /8 2.3 T F i 7 i3T5,
ZERNEK 3,

AR 3 By 45 R 145 M, 7E 0.005, 0. 05,
0.15 mg/mL=FPERIAKF-T %0775 1Y R SCR AR

96.95% ~116.19% 2 [a] , 2554 N, KA 51
HER R R
27 BRERERBENE PO A& IE
0 L I EE 4 0.005 mg/mL F10.02 mg/mL
) FH R XoT ROV, R VAR BE A ) 5 0, #e R 2.2 0
T 7 B AR AR, W E WO B, 45 R, W
0.005 mg/mLiA}, RSD = 1.8% ; ¥ £ & 0.02 mg/mlL
i, RSD =0.3% , 3R W J5 1 RG 25 BE RLAF

B A 7 o i B ) X BRS R, 43 T 0,0.5,
1.5.3.5 h 4% 88 2.2 TN B9 F L 154, I e O R
B, 2RI AR EE T WOBEEIAY RSD 435Ik
0.2%H10.1%, SEHFW] HEITE 3.5 h WIRFHRRUE .
2.8 FEMA 22 MR X 24 A
AEY e ST R e R S e s s
L BEE A E EOBAR (s MEAT AR, AR L 4

I AT 5 AR R, AR 5 80 A S ) P R A
B R0 5 3 A 2 5 R, 5 8 B U ) R A0 A £
WL RME S Rt e — 8GR e T
PR PRUE T E 5 R RO, BT E S 2 )
r R A B B 0 s P T 4 SR 8 LB A T T
Horp 25 o R £L 2 53k 228% , 3% Hop i JR P 3=
SRR B A ) B E 25 1R T T
P, JC I v v B B S AR, T
3 it 5INE

ARFFE 2.2 TR A 1 A93ERAER A BT IR
] B2y ) =350 T A R 2w Y 7 I U R AR B 5T 1Y
B 5, B I H N g2 i S s (a5 2 1k
IR, 75 B A RMOGRE . S T IRIEARTR 1

&3 EKRERVUESER

Tab 3 Tesults of recoveries

‘K‘tﬁﬂi/mg WG RE(E W73/ mg [FI =R/ % -1 R/ % RSD/% (n=3)
Additive amount Absorbance Tested amount Recovery Average recovery

0.076 0.0058 110.48

0.00525 0.074 0.0055 104.76 110.5 5.2
0.078 0.0061 116.19
0.383 0.0513 97.71

0.0525 0.384 0.0514 97.90 97.5 0.5
0.380 0.0509 96.95
1.113 0.1596 101.33

0.1575 1.110 0.1592 101.08 101.3 0.2
1.115 0.1599 101.52
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Tab 4 Results of 24 batches of vaccines

FE S UV-#/(mg - mL™") UV-J5/(mg - mL™") .
Numl 4 o 5 HPLC/(mg - mL™")
umber UV-new/(mg - mL™") UV-original/(mg - mL™")
1 ND 0.026 ND
2 ND 0.017 ND
3 ND 0.011 ND
4 ND 0.008 ND
5 ND 0.014 ND
6 ND 0.014 ND
7 ND 0.089 ND
8 0.111 0.164 0.087
9 0.039 0.114 0.043
10 0.210 0.222 0.210
11 ND 0.014 ND
12 ND 0.020 ND
13 ND 0.014 ND
14 ND 0.023 ND
15 0.22 0.231 0.230
16 ND 0.011 ND
17 ND 0.006 ND
18 ND 0.006 ND
19 0.092 0.170 0.073
20 0.322 0.372 0.330
21 0.032 0.105 0.035
22 ND 0.017 ND
23 0.021 0.041 0.021
24 ND 0.033 ND

UV =35 ASBIF S S () HF R B 52 5 UV =it o e 2 ) O ol BR800 s ND IR0 0 i PR

FLBE 2 vl 28 (S AR R — BRIV —20) , b
%2 LRI AU IR N 20 mL, ARFFERTEA T
] R 24 ) o R A B N S A T T et 1
FHB S B 7 v XT 24 #S A By 4055 2R (69 5
PPE AT T2, 8 I 2 25 3R 5 & e s 1Y
PR ik T T U FRAIE . A58 818
KT AR PRI H A B D e T 328 oA
YT P 25 R I B, 28 SCHER A R A, B
] PN A 8 A LS FH 22 7 30 2 3 1 v H T 7 B
FRISCHRIE . AL T HPLC B, “AJENER” 87 ik
AMBEZEER R, i EAERAE TR AR

W FARSEEG AR A G S Y O iR L TR
S TR BE R, AT DAE SR &S0 (& A e i i

RS () Jo e w1 ) Hh VR I B B PO 0 7 2
AWFTE R KRBT 55 24 L) 9 3 G P A
T A ITEAR SR A S A4 5 P v o
$Rft T Al FE R SR

S
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HPLC ¥ [a] B % 12 46 48 5 0] 35 M4
4 PN & &

— 1 y 1 * 1 2 YR} 2%
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[ FE] #Z7 HPLC AREHMNEERESTHERRPRER HEF £0BE A RESEN
4§, % Venusil XBP C18 2474 (250 mmx4.6 mm,5 pm), ML 2. ~0.1% & B K K 7% 50 48,
1.0 mL/min by 53 T 34T 4 Z 35 I, 320 nm KA A 4 AR D SAT R BN E , £REN, £l
SUT 4 U000 B E B, 5B 3.28~26.24 pg/mL . 3.17~25.36 pg/ml .6.08~48.64 wg/mL %
8.81~70.48 pg/mL & B & X R R EF, A B CE ¥ KT 96.61 % ,RSD ¥/NT 1.75 %, % %
e ek VB, EAMRY TATERESTESRRTRER HESF FABT A RESHY
& B
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Simultaneous Determination of Four Active Components
in Lian-hua-chai-qin Soluble Power by HPLC
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Abstract; A new HPLC method was firstly established for simultaneous determination of caffeotannic acid,
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