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HPLC 1 UV JEXFEEME ST R VB, & &
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(1. FBRLKFE, BEKRF 830052;2. #iB4rLZhBRMAMRAE, BELKF 830000)

B [ BEY )X Lo e RO (35 7k (HPLC) AN AT WL A3 YOG BE T (UV) M WORIT R vh 2 42 3 B, &
o R ERIIE BORIT R e A R B, S i S ARl [ 59E ) UV IR AR N K 246 nm, 3R
P 3 R BRI EAE R B, 1Y & s HPLC SRR K R 267 nm, 5% AE LT C18 4, [ZR]UV LTE
7.47 ~14.94 pg/mlL JE IR R SC R RAF (r =0.999 3) K % J£ 9250 RSD = 0.30% , #43 # 525 RSD =
1. 04% ,SF-¥y i % 105. 13% ,RSD = 1. 72% , K 7E 4L B 30 min PAEAE (RSD =0.91% ) ; HPLC 3£7E 4. 85
~11.31 pg/mL JEELME SR BRI (r=0.9999) K555 B 286 RSD = 0. 28% , 5 5 4 524 RSD = 0. 90% , -
B4 101. 77% ,RSD = 1. 93% ,FE M AEALFIS 12 h NERE (RSD =0.39% ) . [ 4518 ] HPLC 3575 = HEHE
mb B4 B 5405k 8. 39 .8, 39 8. 45 mg/g; UV KM A5 = HEAE 5 (9734 & 5 4331k 8.73.8.70.8.77 mg/g,
UV i Ko HPLC VAR 5 18 T S PRIy A0 UV SR D045 35 o K% [T e 32 249 0 e , 00 5 o Aff 2R 4 HPLC 3%, HL
UV iR P 22 , MO 20 5 SR Al HPLC 35 2 ISORIT 7 rh 4k 2 B YA i

4RI BORITRE s 48 4E K B, ; HPLC 355UV i & il e

HESES:S-3 MERFRIRAD A

0 3 5

[ BP9 28 X ) 42 2 B, URRBR I, > T2k
C,,H,,CIN,0S - HCI, J& Tkt 4 % B by
— i JELERFHLAR L # A0 R D REAS AT el A —
R TFIEY, e R g EERYPEH. H
TERRPEW PARFAE  TERME IR P AR A E , B
ST 4 RS I, o O LB I AR K, R
G AR AET T #sr UV ORI HPLC 3£ &
WORIT G2 20 B, & B 7 8, 6P ISR T 7 v
dirk % B, AR E A LR X [ RTABEST
JE )i T F e L P XU g5 0, R e, 78 52 4h
DX A W W0, 5 I A B KAy 246 nm, X 7 9 7T
Orl OB 421, ZEHEE D BEgY & B
NaOH A i, 4 2 B DK K, [ Fe(CN), ] 2 &
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A FHE HPLC = UV sk 2l 2 5 R°T 55 F VB, #9435 1893

[ AHFFE OIS AR BT T 4EA &R B, B 5E
ZAETF UV 32 M1 HPLC ¥, 5t 2 Fh 7 325 1 1 B
AT FE YA 2 B, A & s e T L, [ LR ke Y
SR ] W 5% X . UV 3 A0 HPLC 34 0 52 M0
MTRE P 4EA: 2 B i, W IBORIT fEh 4842 & B,
B R 7T A e IR

1 M5 7%

[
L1.1 A%

AR AR (LC - 20, H A B HA A
LN AL (UV2550, H A4S 8 He /N /) ) 5 284
- Al LA BE i (T6 Bt 2, Jb 5t 8 A id A AY
WA RRTAEA R s T ROV (AL204 - IC, My 45 i)
- FEFIZ AR ( L) ARRAF]) s pH 11 (pHS -
3C, LA R EA S ey A R R ) 5 B Ve R
KI5 (W201, i B AERMCARAF) 5 Ml %
FRESLHL(SF - GL - 16A, LR IR AT Ee
BT s BLZS U ZE (VP50 , it 4 KA B84 4%
ABRAFE]) o
1.1.2 % A

BOARIT 56 (A, BLA% 10 g @ 80 mg, fit
20181225 — 1,20181225 —2,20181225 - 3) ; 4k =
F B I (I o [ B 2 il A o Y e, 4l
FE97.9% ) s HBE , LG  BEREE IR B B 12 . — &
Jlie hy ey ol R R S M el , K R B 2ok o
1.2 Hi&
1.2.1 UV #EmZ VB, 4%
1.2.1.1 ik o B

(1) 3t ¥ W

R REARIBUBCAIT 76 1 g (294024 T4 K B,8
mg) T 50 mL i, it A SRR Y 40 mL,
TOCI/KE MBI WIRTE 10 min f5, F B KKIH
(0°C) H ¥ %1 20 min, 13 3§ % 100 mL 25 IR,
Fie LR AR FHER R 1 W J 5 R U IR 4 2 1K,
B2 30 mL, ¥ 3 ARHUK G 01 2 100 mL 755
P EZ, BRI T mL, & T 10 mL &
s, FHER R W B R 20, 1S

(2) BT BE

FE BRI & 4E A2 25 B, B USOAS I 4 B 0t
HERER 1 g, #2712 1. 17 0T, A3 7 V5 Y 9 i
il 77 s

(3) Xof Bl it 5 VR

KRGS & TR R E N4 R B Y
At 25 mg, & 100 mL ZE R, AR R I TR
2970 mL $EEJERAEAZ R B, AR RV 1R B
EZIBE, 752, Hi i 0. 25 mg/mL B X IR & i o
W, TR FLIOA ORAR v

(4) X Al

i PO IR A A 45 WK S mL, & T 100 mL
FER T, R TR VA UM R 2 0 R, 4 AT, i
12. 45 g/ mL [R5} HE S

(5) HRHEH
SRRI (0.1 mol/L.) ; it HUYE 4 LI WL 9

mL, /KB IF 2 A 2 1 000 mL, $25]
1.2.1.2  #nlsk ¥

B A X JRE G 3 VR I X S U, 7R
200 ~800 nm K i FBl A T I 9
1.2.1.3 ZkE+%

o W IO RE A 25 9 0. 30 ,0.35,0.40
0.45 0.50 .0.55 .0.60 mL, %3] FH b R 7 W e
WA 7. 47 8.72.9.96 11.21 12.45 13.70 .14. 94
pg/mL RN 5 , W5E
1.2.1.4 #%mE

HORE BRI £, DAV R R S 1, TR 246
nm A0 E WG AR, B2 E 6 IR, 0 sk OB EE
{H.
1.2.1.5 &4 n%

A3 G % FREIR] — i 5 O T 7R (S
20181225 = 1)6 £, 4%“1.3. 1. 17 T |, b3k 5 7%
WRHC i 7 L BC ], 7E 246 nm P AR 8 4 A4 R
B, WO BE SR B g3 i R 8% % €, H, CIN,
0S - HCL By E /W 2% ( E1 ) oA 421, 18 4
HAEB SR, ITREAKXWNT:

1002}3;1 FR(%) = C;/D

C—HE i 7 W B VR BE (g/mL ) 5 A—IR G B
{E 5 £ R I— e M2 IR (em) ; D—F
BEAE W— A AR (g) &
1.2.1.6  #mireEnik &

A3 R BRI 6 17 &A1 7 = Akl (Fit 5
20181225 - 1) , B3 29 0. 5 g, 43 kG % M A4 4E
2 B XTI AE AR 17 mL, 4% L2 L 17 TR,
AR ot A VAT ) T T, DU

C = x 100%.
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1.2.1.7 #&zh

T[] — s S, IR AR T R, 3
0.5.10.20 .30 min M,

1.2.2 HPLC %02 VB, 4%
1.2.2.1 ik eH &

(1) H s T

REREPRIBUBCAIT 76 1 g (29404 T4 K B,8
mg) T 50 mL i, in A ERFR I 2 40 mL,
K IMPIEAWHRSE 10 min J5, B & VKOKIE %
120 min, i+ EZE 100 mL A8, 3% Fik IR
FHER IR W o 52 2 ORI 43 2 Ik, Bk 2 30
mL ¥ 3 IR G 9T 2 100 mL 25 B E 2,
FEo) o FEEEC 1 mL, ¥ T 10 mL 2850, 1
TS AR R B A

(2) XoF B S At 25 T

FERPRBGE i TR R EE A YR R B X R
i 10. 1 mg, & F 25 mL K&, F i shAH# B
ZZNBE L FE5T BEHI AL 0. 404 mg/mL A2

(3) XF B S ¥

e 5 WO BRI S 1 mL, BT 50 mL %%
s, U sh AR A B 2 20 5 1720, Ik 8. 08
g/ mL (%] HE A AR
1.2.2.2  #alk ¥k

U 17 A0 HE S S, 7E 200 ~ 800 nm P K
TN AT
1.2.2.3 &40

{633 ¥+ : Diamonsil C18 # (150 x 4.6 mm,5
pm) ;

WA HEE - S - 0. 02 mol/L BB fifh 12
W (3 1% = Chie, R pH (2. 5. 5)
9:9:82;

Wik :1. 0 mL/min;

*ﬁf)ﬂﬂiﬂiﬁ:267 nm;

AR 20 pl;

FER : =

SR AR I AR E e
1.2.2.4 Z%iERAMK

E LR EGE AT, s R 4E 4R B,
XoT HE St VAT AR VR R B P T R TR A
1.2.2.5 &KHKEXZ

4 0% KT B A % 45 92 0.6.,0.8 1.0, 1.2
1.4 mL, I ShAH /5 BC & A% 4. 85 .6. 46 pg/mL,

8.08.9.70 .11.31 wg/mL Z& 51k B2 .
1.2.2.6 #%E

TPOT HE ot V5 VS i, e R 0 % S 1 3
FE 6 WK, 0 R IE T A
1.2.2.7 &4 1%

53K 2 R BIR] — L5 i O IT FE (it
20181225 - 1)6 {4y, #“1. 2. 2. 17 Wi T, i 5 v
WA T VA B, e IR S5 e 4E A R OB,
IR AR 4% AR — s AT o i
1.2.2.8 Jmirwnic &

K% PR HC 6 iy & 0% 2 iy k(S
20181215 = 1) , 4329 0.5 g, 43 HIAG % A4 4=
2 B XA AE AW 10 mL, 4% 1.2.2. 17 TR i
il 7, 4% R s A I e o
1.2.2.9 #EkK

WA — i i, TR M E 0.2.4.6,
8.12 h 4% iR S A .

1.2.3 =#HHsT

SHERE S (L2 20181225 —1.,20181225 -2,
20181225 - 3) 43 il #t 47 HPLC %A1 UV % (1
JE o
2 HR5547
2.1 UVENEHEEEB SE
2,11 emlak ¥ ay ik

53R, 7E 246 nm A e KW, 4iA: &=
B, BPEXT BB 200 ~ 800 nm 25 5 Jy 7F 246 nm
AbTEM N, FRIIFE 246 nm LI SE AEAE R B, A
R H At %5 TC T3 2 246 nm Ry
Wk, E1,E2

06 -
0.4

024

SN[EA 20URQIOSQY [ 3555,

0.0 4

200 300 400 500 600 700 800

¥ Wave length(nm)

| #H4ZBNRBEARER
Fig.1 Full - wave scan of vitamin B,

reference solution



10 #1 K FZAF HPLC A= UV 3l € 8L R TH F VB, $94% 1895
%1 WHZE(n=0)
0.6 -
% Table 1 Precision test results(n =6)
5 0.4 - Sl =z Ve S 4 N/AE:S
g R U W SERIOLEE RSD
<3 Number of Average
£ Absorbance (%)
g o024 measurements absorbance
:
" ool 1 0.506
200 3(‘)0 450 5‘50 BOrD 72)0 B(’lO 2 0- 506
# K Wave length(nm)
- 3 0. 505
2 MR EE RS . 0 505 0.508 0.30
Fig. 2 Full — wave scan of negative solution 5 0. 504
6 0.502

2.1.2 ZHXZR

PIVREE (C) i e br, WG FEAE (A) S 9\ 4k
b, HEATER IR, iR 2R B, X R S ek [l UE
il A=0.0459 C-0.063 4,r=0.999 3, {31
etk 2 B AE 7.47 ~14.94 pg/ ml JEHE N, &k
KAERL . K3

0.6 A=0.0459C-0.0634
r=0.9993

0.5
& os
%
= 03

0.2

0.1

6 7 8 9 10 1 12 13 14 15 16
REC (pg/ mL)
B3 44E B IR
Fig. 3 Vitamin B, standard curve
2.1.3 WHERE

4ErEZR B, & RSD =0.30% (U HE %% B
4. %1

2.1.4 FHEMEXE
A S &N 8. 72 mg/g,RSD =
1.04% (n=6) , KZ L EE R, £2

*k2 HEH
Table 2 Repeatability test result(n =6)
AL 7. b A L
K T Eh R RSD
Level Content Average content (%)
(mg/g) (mg/g)

1 8.61

2 8.82

3 8.75
8.72 1. 04

4 8.73

5 8.62

6 8.81

2. 1.5  mAReEDi RaRE
ISP 2 [y 105. 13% ,RSD =1.72%
R R R RS o 3R 3

&3 MAREE
Table 3 Test results of recovery rate with standard addition(n =6)
B G AR UGS ] = P-4 Il RSD
o Sample size (Addition) Measured Recovery Recovery rate (%)
(mg) (mg) (mg) (%) (%)
1 4.35 4.16 8.79 106. 73
2 4.34 4.16 8. 81 107. 45
3 4.36 4.16 8. 69 104. 09
105. 13 1.72
4 4.34 4.16 8. 66 103. 85
5 4.35 4.16 8. 64 103. 13
6 4.36 4.16 8.75 105. 53

2.1.6 #E M
e M 45 5 RSD =0.91% |, fitit i 1 T

e 2 ECE 30 min FRSETERAF, K4
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Table 4 Stability test result
BHE (min) Ok T RSD §
Time(min)  Absorbance  Average absorbance (%)
0 0.377
5 0.375 o]
10 0.373 0.373 0.91 W W
20 0.372 6 #4E B WHRMEAR HPLC B
30 0. 368 Fig. 6 Vitamin B, control solution

2.2 HPLC EZMELEZEB SE
2.2.1 Hemlok KehikdE

TR, 7E 267 nm A e KW, R B 7E
267 nm AEAEAE R B, AR KRR, HEE 267
nm HIERAK . K 4

o °
IS o
1 1

SN[EA 20URGIOSQE Fs5sR:
o
[
1

0.0

200 300 400 500 600 700 800

WK wave length(nm)
4 HAEEBIEMABREK

Fig. 4 Full — wave scan of vitamin

B, reference solution

2.2.2 ZMHXxA

FEh R AEA R B, 5 AL /T RERE 70, BHE
B (n >3 000) , %750k L IR ar , HoAt p o Xt
ML+, KIS ~8

20

15

L

1 2 2 B L] e 7 E] B 10

5 i&afl=g HPLC Ei%
Fig. 5 Solvent blank HPLC spectrum

HPLC spectrum

T T T T T T T J
3 “ 5 e 7 8 L] 10

7 i min i HPLC Eig
Fig. 7 HPLC spectrum of test solution

9.—[\/\\\N\,—L
H 2 H I

8 PBAMEXTRERIE R HPLC EiE
Fig. 8 Negative control sample solution
HPLC spectrum

‘ 7 i Y 10

2.2.3 ZMEZER

DAMREE (C) My Ak A, W 1T AR (Are ) S 9h A
b, HEATEAPE A, [mH )7 FE o A =31 146 C +4
562,r=0.999 9, F£4EE R B 7E 4.85 ~11. 31
pe/mL &M R BRI, K9

400 000

A=31146C+4562
r=0.9999

350000

300000
250 000

i #lAre

200 000
150 000
100000

50000

0

4 5 6 & 8 9 10 11 12
WREC

9 4HFE B IRERL

Fig. 9 Vitamin B, standard curve
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2.2.4 MEE =6) ,KEHEEIERL, £6
4t R B, WAL RSD =0. 28% , [ #iAE 5 1
BbE. %5 k6 BEMRBER
Table 6  Repeatability test result(n =06)
x5 BEEIRER B ik T RSD
S ﬂlﬂﬁl;l content Average content (0/ )
Table 5 Precision test results(n =6) ample Ao (mg/g) (mg/g) ?
HEREREL W TRT AR SF- i TR RSD : % 35
Number Peak area Average peak area (%) ’
1 273 995 2 8.45
3 8.38
2 273 654 8 39 0.90
3 273 867 4 8.32
273 330 0.28
4 273 749 5 8.51
5 272 563 6 8.33
6 272 156

2.2.6 AeirEE
2.2.5 FEM A i 101.77% ,RSD =1.93%
AR A5 8. 39 mg/g,RSD =0.90% (n PICRRAF HEFE R . R 7

&7 MEREKRREER(n=6)

Table 7 Test results of recovery rate with standard addition(n =6)

‘o Bt i A B Wik CITEs PR -
M Sample size ( Addition) Measured Percent recovery Average recovery
Sample (%)
(mg) (mg) (mg) (%) rate (%)
1 4.21 4.11 8.30 99. 57
2 4.22 4.11 8.42 102. 14
3 4.22 4.11 8.33 100. 23
101.77 1.93
4 4.22 4.11 8.54 105. 09
5 4.23 4.11 8. 44 102. 43
6 4.20 4.11 8.36 101. 18
2.2.7 RBEH
st gRss At RSD = 0.39% ik dhigie 23 =R
TEZSIEACE 12 h RaE TE R, 58 HPLC 05 =R - 2 25 1 331 Oy 8. 39
mg/g.8.39 mg/g 8. 45 mg/g; UV LTS =HLAE N
*8 @EH SEEE RSN 8. 73 me/g 8. 70 mg/g 8. 77 mg/
Table 8 Stability test result go SWCANTFAIPRS & (8 mg/g) #H L, B AR UV
R0 WWEL PREWEL o WA HPLC WIS S A SR (B
Time ( min) Peak area Average peak area N
0 273 617 [y 90% ~110% B0 7.2 ~8.8 mg/g) , {1 UV IKl
) 27 008 oA i Qi g, EAA Z AL HPLC 25, £ 9
4 273 588
272 929 0.39
6 273 545
8 273 105

12 270 811
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Table 9 Comparison of content determination results of three batches of samples
uv HPLC
it
Sample o ¥R RSD EL V-3 RSD
Content (mg/g) Average content( mg/g) (%) Content (mg/g) Average content(mg/g) (%)
8.61 8.35
20181225 -1 8.82 8.73 1.22 8.45 8.39 0.64
8.75 8.38
8.81 8.45
20181225 -2 8.63 8.70 16 8.32 8.39 0.76
8.65 8.39
8.88 8.51
20181225 -3 8.81 8.77 1.64 8.43 8.45 0.65
8.60 8.40
. TEBCRIT R TP AEARER B, IS i
3 9 #

S (P EZGHL)2015 B ( i) " gk %
B, A7 W) K A 1) HPLC 251, HPLC i 3Pk
2 A I — B — 0. 02 mol/L B fith PR AR 75 R
(%1% =R, R H pH (H 2 5.5) . &
PRI o8 TSI £ ol S SN 2 3 S A S T
B B IR B R HORE R 2 U B AH R AR IR S5 T
s

UV 3L BP0 a5oh A 1 5 B 2D XS 3
RN Y s R ) 2 R R TP R4
HAbYy B T4, A5 25 50 5 1l HPLC 3% 2
A BB B AR, BENSHERR At sl o309 4, I
SEVERRPERS ST BFSEIEAE N HE UV 351 HPLC
ey e N NI ER (R s = i N 1 Y&
FEAE i i A VR B, B & i HPLC 5 B0
TR 4E & B, & RSB

4 %%

UV 3% B HPLC 3 WK 58 | 02 PE R BT
UV 3 31 75 = 31 3 4 B 43 31 g 8.73.8.70 A
8.77 mg/g, V¥ [ % 105. 13% ; HPLC 3901153
SRR RSN 8. 39 8. 39 Fil 8. 45 mg/g, F- I [l
RN 101, 77% % 75 i UV 48 HPLC 3£
A5 AT P 4 B [ g3 349 725, A 5 V0
FER A HPLC 5, L UV SRR P 2%, RAETE S
TR 30 min 5, HPLC Bk s M vl AT 22 12
h B W R P AR P B HPLC 3 )
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Comparative Determination of Vitamin B, in Mosquitoes

Repellent Cream by HPLC and UV
ZHU Jiahang' , LI Yan®, ZHU Jinfang' , LIANG Jiapei', Baejiang Nuhuyifu'

(1. Xinjiang Agricultural University, Urumqi 830052, China; 2. Xinjiang Yinduolan Uygur Medicine
Limited Co. Lid. , Urumqi 830000, China )

Abstract ; [ Objective] The content of vitamin B, in mosquito repellent cream comparatively determine by
HPLC and UV spectrophotometry. [ Methods] The detection wavelength of UV spectrophotometry 246 nm,
and the content of vitamin B, calculated by the method of percentile absorption coefficient; the detection wave-
length of HPLC 267 nm, chromatographic column C18. [ Results] The results showed that the UV method
good linear relationship in the 7.47 ~ 14.94 ug/ml range (r =0.999,3), RSD of precision experiment
0.30% , RSD of repetitive experiment 1. 04% , the average recovery rate was 105.13% , RSD1.72% , and
the sample was stabilized within 30 minutes after treatment (RSD =0.91% ) ; the HPLC method good linear
relationship in the 4. 85 ~ 11. 31 pg/ml range (r=0.999,9), RSD of precision experiment 0. 28% , RSD of
repetitive experiment 0. 90% , the average recovery rate was 101. 77% , RSD1.93% , and the sample was sta-
bilized within 12 hours after treatment ( RSD =0.39% ). [ Conclusion] The average contents of three batches
of samples determined by HPLC method were 8. 39, 8. 39 and 8. 45 mg/g, respectively. The average contents
of the three batches of samples were 8. 73, 8.70 and 8. 77 mg/g. The precision and repeatability of UV and
HPLC method both good, but the content and recovery of UV method were higher than of labeled amount, the
accuracy of determination of UV was not as good as that of HPLC method. Furthmore, the stability of UV
method was poor. Therefore, HPLC method more suitable for determining the content of vitamin B, in mosquito
repellent cream.
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