HPLC &I 1 5 FH 205 U P o 4 SR R B o
hoRRREKREK R TATARPERAZ AT 10002

HESES R283;RI17 XHEFRERER A XERS
DOI  10.6039/.issn.1001-0408.2013.39.15

1001-0408(2013)39-3694-04

W OE BRI ERARRF R R R RRLA AR AT T R ik A SRR €k RS R ) 58 R
FEBEGFARETRDRT EREAT-ONBIHEBRT R EEZFHEE, FARMRERFH IR0 A FTREH AL LA E
¥, &4 Agilent ZORBAX SB-Cis(150 mmx4.6 mm, 5 pm) , % 3548 2 ¥ BE-0.1 % &% 82 K 2 i (B 26 L) , i7Li% % 1.0 ml/min,
ARIR A 30 °C, Mk KA 274 nm, 4R EH T EARE A-T-O R BEBAER I X3k 53869 R 2 - E 4 %) 48 50.00~300.00,0.21~
6.57.0.16~0.80 pg/ml5E B M 55 & A5 @mAnAm oA 2 RAFa9 & % 2 (7241 24 0.999 9.0.999 3.0.999 3) ; 34 An bt &Ik 5 551 A
99.16% .100.69% .99.18% ,RSD % #1 4 1.2% .2.4% 4.6% (n 3 H 9) . FH5H 58 XM R B BIF, T BAKE A-T-O H) Wik 3
5 m AR R A 4 043,064 ng, b H kF BWIR, G RAEH TE,TATFTEHAZLIF R P EXFALA X
Wy M,

KR SRR &gk 2R A R RAEG A XM A

Content Determination of Baicalin and Its Related Substances in Baicalin for Injection by HPLC
SHEN Meng, DUAN Tian-xuan, LIN Hong-ying, SUN Yi-kun, YU Ji-ping (Beijing University of TCM, Beijing
100102, China)

ABSTRACT OBJECTIVE: To establish a method for the content determination of baicalin and related substances in Baicalin for
injection. METHODS: The contents of baicalin and related substance, such as oroxylin A 7-O-glucuronide, wogonoside, were de-
termined by HPLC. The contents of the total impurities were computed by main constituent self-control method without calibration
factor. The separation was performed on Agilent ZORBAX SB-C;s(150 mmx4.6 mm,5 um) column with mobile phase consisted of
methanol-0.1 % phosphoric acid solution (gradient elution) at the flow rate of 1.0 ml/min. The column temperature was 30 °C and
the detection wavelength was set at 274 nm. RESULTS: The linear ranges of baicalin, oroxylin A 7-O-glucuronide and wogonoside
were 50.00-300.00 pg/ml(7=0.999 9),0.21-6.57 ug/ml(»=0.999 3) and 0.16-0.80 pg/ml(»=0.999 3). Average recovery rates were
99.16% (RSD=1.2% ,n=9),100.69% (RSD=2.4% ,n=9) and 99.18% (RSD=4.6% ,n=9). Baicalin was separated from related
substance well. The detection limits of oroxylin A 7-O-glucureonide and wogonside were 0.43,0.64 ng. CONCLUSIONS: The meth-
od is specific,accurate and reliable, and it can be used for the content determination of baicalin and related substance in baicalin for
injection.

KEY WORDS HPLC; Baicalin for injection; Related substance; Content determination
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WA e N STE R 865 Scutellaria baicalensis Georgi
BT IRAR rh RO 26 R i — R i 2R AL G W) . 2RSSR
WY, BT HA 207 W AE IS, a0 B RR R BT
R BB BRI B AR o B R 1 2 3 ) R 1Y
R N R 256500 Y R BT R AR AR, BRI TR R
WU | BIHE A R 2 A P B R 2 2 1 AEE R
s bR 27 2 Sty R BT AR ) T R e T 24 B
KA Y B 3 I AR A0 T 90.0% 5 T IRIEAAS 240 T
83.0%" , P H R A7 AE T 10% ~17% AT W5, Xl ik
Ik v 2 SR UV R D) 25 A 2 R 2 AR Rl 2 4k . 56T
R 2R A O T RIF AR D, S R AT SRR 2 Y
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AE2408 T 53 B RS- (g LARFRR 1 -FE R 24 W] ) s LC-20A
BUHPLC 1Y, ¥ LC-20AT B ZE . DGU-20A5 BB < 4L . SIL-20A
A H 3 AR A%  SPD-20A RUK 4 L CTO-10ASvp A IR AT
LC Solution {3 T-AE% ( H A S HA R 6
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T BT ORI A B e s 25 B A BN W)L 5
B2-12-04-01, B2-12-04-02 . B2-12-04-03 , B2-12-04-04 , B2-12-
04-05) ; ¥ 25 17 Xof BE b (oo [0 2 o 24 0 A 8 IR 3R B, it 5
110715-201016) 3 150 #5 ZT X6F Bt ity (b Vil R I 24 b BR 2
H) L2 >98% ) ; T2 40E A-T-O BRI IR X B ( F ik
TR AR A BRA R, SR >98% ) ; FEE Ry i 4l , B R 43
Bral, JK 2Bk,
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2.1 ‘i

@i%*f:Agilent ZORBAX SB-C5(150 mmx4.6 mm,5 pum) ;
WS AH B (A) -0.1% 1 R /K VY, 56 5 kB8 (0~20 min,
43% —46% A; >20~40 min, 46% —80% A; >40~45 min,
809%—100% A ; >45~50 min, 100%—43% A; >50~60 min,
43%A) 5 ik : 1.0 m/min; KA : 274 nm; A1 30 °C 5 SR
.10 ulo
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10 pl,30% 3 A AL A0 20 pl, 3857, B ECE 2 h, 8, Ff . T
TRLTE SR AR S TR 2 mil, 43990 T 4 500 1x P56 T HRGS 24 b
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Fig1 HPLC chromatograms of various destroyed samples
A. destroyed by acid; B. destroyed by alkali; C. destroyed by oxidation;
D. destroyed by high light; E. destroyed by heat
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PR Y | DL 5 o) Lt 45355 1, I 75 % FP s A -4 %, 1l
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Fig 2 HPLC chromatograms of baicalin sample and sub-
stance control
A.baicalin sample; B.baicalin control; C.oroxylin A 7-O-glucuronide con-
trol; D.wogonoside control
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[l , 2 e (1 2A HR i) 4.5 5 (30 ) 14 £ B s ] 4050 5 1 )22
LE A-T-O MPHEREER 1T (K 2C) (S5 (& 2D) X BE S G £
B o R A A ] 150 P 3 S P B SR it 3 1] e 245
AT 4 SN T JRA0E A-T-O WS TR T 5 5 S W 1
K151.3.6.7.8.9 S HA R A&, FERAS IR IE A
T F S A B R BT S A S B 1.3.4.5,
6.7.8.9 SIS A 4 g i TRT R
24 BRHOFE
241 PR A PRI S B AT SRR R B 2
5.0 mg, 1 50 % Wi e 01 2 45 28 50 ml s b, A g it it
VW
2.4.2  XFRESRVEM A (1) BRI - AR R
BT IR ST i, I 70 9% HY Y R AR R 1 B vk R Y
4 100 pg/ml (A #4170 IR S TR . (2)43 ) TR A % R b i
T ERRFRELCT )2 43R A-7-O H S FR T X HE B A B 540
HEL il 5355 0, 01 70 9% FR SRV S O R, T ST 4 3k B2 40 24y
100 pg/ml B ) SR A%t Bl i o
243 1% X BB AT A RSB 2.4 0N A
# 0.5 ml, & 50 ml A, FH 50 9% H s Be 2 2052 , 350 AF H
19 X BV
25 BERUERNER*

TRCHE A A VR RO IRV A% 20 pl, #6 BB S AcRi
AHPLC Y, 0 53 €033 [ 28 3 43 B8 B 1) 1) 4 4%, AAE IR A
VoS TR T V] v 45 24 o WA 0 T R T AT 2 S g 0 TR BSR4 1)
55 1 9% 5% BRI T o 2 A i e (A TR B L A8 L 1A e
2.6 #WNRSESRME

BT RACER A-T-O BT 1 5 DU AT A TR A 0 B
VEWOE PR e R i S PRI E 8 30 15 I8 LA
MIBR, 10 {50 VR mBR . S5 RIS, T 248K A-T-0 Hikh
PR T A A R 2 0.43 ng, & FEBR A 1.68 ng; BUETETFAYAG I
FR 4 0.64 ng, 2 R4 1.60 ng.

27 KMXRER

271 BT REEE S i U0 B 5
10.15.20.25.30 pl, #% B3R (35454 A HPLC U & |, it 5%
WA TR, DA T AR A () b o vk B (o, pg/ml) A 4R K
B, 75 [ H )5k y=34 241x —42 184(r=0.999 9,n=6) .
ZEHLFRH | HEAT A T VR 3 7E 50.00~300.00 pg/ml 3t FE A
Hoe I ABUME 2 RGP R

272 FIZMEA-T-OHMERITTLIELRZELE TORA
Xof B it VA TS R, ) 50 %% PP R BRI R I RE 40 1ok 0.21
1.27.2.33.3.39.4.45.5.51.,6.57 png/ml 1 R 5 AW, % Bk (@i
ZAFASVERE 10 iSRRI R . DA TRV () X o e
G, pg/ml) FEATLAE RN 45 B85 J7 F2 R y=36 082x—3 390.2
(r=0.999 3,n=7), 45RFW, T 240K A-T-O HHERR T
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T AR 0.21~6.57 pg/ml i Fl -5 FL0E AR08 5t R 47
2.7.3 DUMETILMEC R E BUR A I RS &
JH 50 9% VP s A8 B o vk B2 4331 24 0.16,0.32.,0.48,0.64,0.80
pg/ml ) RGNS, #e b €0 3% 45 40 45 E A 10 pl, S0 AT
o DA TRV () X T JE (x, pg/m) (A Tk 110
FFEIA RN y=42 799x— 1 049.5(r=0.999 3,n=5), 45
FEMA DB Y T BB 7R 0.16~0.80 pg/ml 15 il N 5 Hoi
TR E 2 RAFLR LA
2.8 BEERW
2.8.1  EETTHRE R R IO TR IR S VA E
4T IR OGS SR RE I A 6 UK, e e A, 25 R
/8, RSD=1.3% (n="6) , FWUHAGTH EE RUT
2.8.2 TI2YUR A-T-OWMERELTT DU SRR R
VR ) R A RO o, F R S A R SRR E 6 1k, il
SRR, S5 RER, TIRUUEK A-T-O MRS IR 1T I FE AT
BIRSD 414 2.1% 2.7 % (n ¥4 6) , FE W HAG 2 B RAT
29 BEEHRK

HUIR] —HEFE & 6 0%, B 00 20 5.0 mg, K AR 2, 7 3%
“2AIR A R R T, P A (R S Ry B
FEMSE , JC R . 250 R, B2 T 240K A-T-O HibiE
AT BRI RSD 43510 0.8% . 1.4% .2.8% (n ¥4 6),
TR ILEL M R AT,
2.10 BEMRK

IR ) — 3 ik R VS IS 0, e R i 2 il F 0.2,
6.8.10 hiFFHEINE , ISR AR . 5L 0OR , AT T R40R
A-T-O I HEE R AT I AT RSD 4358 0.5% \2.1% 4.3%
(n¥5495) , RIS AL 10 h AR E .
2,11  JnEEEY RIS
2111 BEEAFAINRE RIS BUR—HE A 5.0 mg,
FEEEFRE , 50 % HY BV i - A BT e 2 29 100 pg/ml 11y
VSR . ORI 10 ml, L 96y, 25 30—, A5l AL
o IO VR R 1 25 S R R TR VA i, 2.4 17 I T
il 25 A VAR IR A S S R R I e SR R AR 3
FUImEEIR SR 1,

x1 EEEHHNMERKRRREER(n=9)

Tab 1 Results of recovery tests of baicalin(n=9)

FieE, e MAE, pg TR, ng O]/E /% RSD/%
920 501 1408 9741
90 501 1418 99.40
920 501 1415 98.80
920 1002 1923 100.10
920 1002 1916 99.40 99.16 12
90 1002 1897 9750
920 1503 2404 9874
920 1503 2429 10040

90 1503 2434 100.73
2.11.2  TIJRUER A-T-O MERER T 5 DAY IAE iR
B BRI A 5.0 mg AR AR E , 1 50 % B R
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B B A BT MR 24 100 pg/ml AV IR . BB R 25 ml,
SO hy, B30 R —4H, 73 BIIMAAR | e R A TR A
MR AR IR IR i, 442,417 T B J5 ikl s (A A, IR LA
ORGSR E , I ST AR, THE DS 25 170 L35 2

3.
x2 TEEFRATOFHMBEEBRETNMEDKRLELER
(n=9)
Tab 2 Results of recovery tests of oroxylin A 7-O-glucuro-
nide(n=9)
HER AR, g AR, pg Wi, pe alhes /%  RSD/%
5490 29.10 85.10 103.78
5490 29.10 84.45 101.55
5490 29.10 85.35 104.64
5490 58.25 113.70 100.94
5490 58.25 113.67 100.90 100.69 24
5490 5825 112.60 99.10
5490 87.35 139.94 9736
5490 8735 141.85 99.54
5490 8735 140.85 98.40

®3 NEFTHHEKRILELER (n=9)

Tab 3 Results of recovery tests of wogonoside(n=9)

iy o AR, pg Wit pg Tjes X/%  RSD/%
1280 4004 1658 9441
1280 4004 1654 9341
1280 4004 16.73 9.15
1280 8.008 2109 103.52
1280 8.008 2044 9540 99.18 46
1280 8.008 2071 978
1280 12010 2561 106.66
1280 12010 2463 98.50
1280 12010 5.7 103.83

2.12 HmMEENE
JBUS LT 5 FH B A ISURE &, 442,47 50 5 12543 51l
AR AL I 190 X B, B 2.57 T ik e, I E
sty HV B S CHAT S o B4 o 0 280, At A T A 3 0, B
SEIME, S5 R4,
x4 HERPEZEREGXYRMNEIENELE R (n=3)
Tab 4 Results of content determination of baicalin and relat-

ed substances in samples(n=3)

= 1 A HL v U B K | ]
B2-12-04-01 92.59 229 0.552 849
B2-12-04-02 9372 218 0.501 9.03
B2-12-04-03 9240 216 0.480 8.81
B2-12-04-04 89.21 207 0451 8.70
B2-12-04-05 92.03 22 0.519 8.75
3 itig

3.1 WM AERE
BT T 240K A-T-O R FR T DU B4 R b
T 7 S R AT IR A5 A, U Sl R S 6 N 1
W o B4 BT 200~800 nm I K 0 Bl N EAT 42 Ah A
GEIL R, 45X BRSO TE 274 nm I K AR R W, T
SR} FH B 2 JEURRE S VA RAE 274 nm DUANIE AN I TC BT 2 4%
WA 1 3R, ARG I B 658 274 nmo A0, T R A RS
AT A5 VAT, A5 B A RSO G UE ST T R T RO e
BT TE 274 nm AN B R R I
32 MENERERE
2 MRORH 56 SRS, AR 5015 FH FR AE-0..1 %% W R /K VA TR A
BIARRE LRI, 45 2R S & 1S3 B IS T3 P, 2 8T
R, BRI R AT SR o 45 E i 1) 43 29 Al IR K
3.3 Hib
TENNERE IR RIS, 43 H 1 mol/L A1 0.5 mol/L ) NaOH
10 pl i %8 2 ml i 559 FH 88 597 SRR S VAR, B 551 7 2043
ff AR P, A T R, R 2 T O A IR ) R
TSR B TR TN i IR 38 45478, BTER 0.05 mol/L 1) NaOH
TR SR
i TR BT 1 O A BIRAIG, S0 AR 0 I B
TrEGME AEEE FoE b ZomeE IR IR K RSD>2% , {H
A5 A e G Xy TR IR
S {2 FURLZG A L, 1 S P R T TR o (] 9 4% R 2
Z G, B RORIE O, SR X FL AR A e B T
AT BT, R AR v 2 JRURE B L S R B B AR T —
So AR UG 56 F B8 1T IR S 5 R 1) A-T-O A b
P R TF RNV R A T T R R & s 8 A S o v iy
P2 ol ilE— 2L A RIS 43T
g5 b AR R IR, R S5 R T, nT A
TR A OB R B e HA e R 0 S e
S 2k
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