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Quality evaluation of Scutellaria barbata based on combination of
chromatographic fingerprints and multi-component quantitative analysis
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Abstract: Objective To evaluate the quality of Scutellaria barbata by using principal component analysis (PCA) based on HPLC
fingerprint and multi-component content determination. Methods The RP-HPLC using acetonitrile-0.1% formic acid aqueous
solution as mobile phase and gradient elution method was developed to evaluate the quality of 19 batches of S. barbata. The
combination of chromatographic fingerprints and quality determination of four flavonoids ingredients, as well as PCA, were further
employed for the quality assessment. Results In the present study, an accurate and reliable fingerprint approach was developed
using HPLC for quality control of S. barbata. A total of 16 common peaks were calibrated, and the similarity of all S. barbata
samples was 0.817—0.989. The content ranges of scutellarin, scutellarein, luteolin and apigenin were 0.015%—0.850%, 0.010%—
0.180%, 0.000 34%—0.074 00% and 0.001 9%—0.069 0%. PCA result showed that four principle components with accumulative
contribution rate reaching 96.268% were screened out to calculate the comprehensive scores of each sample that was used to classify
S. barbata as the quality difference. Conclusion By combination of fingerprint and content determination, PCA can be used to
comprehensively evaluate the quality of S. barbata. The established method provided analytical method and data support for the
quality control and evaluation of S. barbata.
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FEAR . WA FEFIRS AR A Chemstation 43 T./E
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90 C) .\ JKLEE. WERI N/ al; XI5 E
$ 5 4F (b5 18032206, i E 4> H(=98%) JHL
W IEEAEMHEARARAA, HFEER (T
140107, JRE S H =98%) . FEE (H#Ht5
140224, JFR /> ¥0=98%) W4 H F iR 2225 R
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W W, ARES z4. Z5 WEHLZGH FIHER K
FEdn, Yeidfa, T TRALE, fEONFEM Z6.
Z7. F5y S1~S12 4254y 12 ALKy
-G RN SEAR 2 JE I SE I R . TR 20 4 Al
B T 91 27 Bt 3 30 8005 55 8 N B TR R A - 1
¥E S. barbata D. Don T4 5. FEMEME R
W& 1,

Fz1 VHMEREBMER
Table 1 Information table of 19 batches of S. barbata

e IR ) THITE 75 SRR P THITE
Z1 N TakEs KT i S4 Dikss W1k -
z2 N TakEs KT i S5 Dk Gl -
Z3 N TaEs KT i S6 Dikss Gl -
Z4 N ks I i S7 ik ik Wy
z5 N T Hs I T S8 Dk E -
Z6 N3 g (o)1 S9 ik E HP T
z7 N LAEs RIS (¢4 S10 Dk FANL] W
S1 ik 2 Wy S11 k= AN} W
S2 ik i} i S12 k= U W
S3 i ]V T

2 FHEEHR
21 @ik

k. Agilent ZORBAX SB-Cig (150 mm X
46mm, 5Sum) ; WAAHALHE (A) -0.1%FERK
(B ; BREEVEML 25 0~20 min, 20%~70%
A; R K 335 nm; #EdE 30 C; ABURE 1
mL/min, BEFEAAF S pL.
2.2 FEBSIARAEIE

BT, WS R, KBRERMAFRRS

R, REMRE, H 50% F I R S 250
pg/mL . B ¥ XK 130 pug/mL. AKFEFFE 150
ug/mL. FF3EE 140 pg/mL (R 4% IR S VAT -
23 HiX@EAERNHIE

BCERGEM AR GE=50%) 21 1g, KB
E, BT HIEHIEMS, A 50%HEE 50 mL, R
SEE, AT 30 min, WEIE IR, H 50%H
BN R R R, #£%5), 12 000 r/min &0 30
min, HUEiEW, 2 045 um PRALIERENER, HR4k:
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“2.37 TR J7 S R TR, AR “2.17 Tt
WA NIGE, dscIEmAR, SFREFEESE . B
R RBRERNTRRERAL RSD EH57 3
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B I [R]FAE T U TR AR, 25 SR 25 LA W PR AF G R B B
] RSD fH#4)/NT- 1.3%, AU AR 1) RSD {4/
T 1.6%, RIZTEEEME R,

243 FRoEtEiEe B — S (S3) R, %
“2.17 WG, AATETE R4S 0. 4. 8.
16. 24, 48 h TG, dSRIEIAR, 458 %
R, BHEEFR. KBEERMTEREARM
RSD fHr 5N 1.42%. 1.50%. 1.08%. 1.47%, LA
B W R R R AN A e S 8, B 5 A 3t
A7 W PRI AR O B N ) FOAED G U IR, 45 SRS AT U
(P AE X £ B ) B] RSD {E340/N T 1.56%,  FH XS U T 7
(1) RSD {H¥/NT 3.85%, FfShVATRAE 48 h NEEA
FAIE o
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Table 2 Linear relationships of various constituents
) EEREE r Mg mL Y

HHEH Y=95721X—5.1273 0.9999 2.50~250.0
%K Y=11.544 X—0.7006 0.9999 0.13~130.0
KBEZE  Y=11.632 X+6.472 0.9999 0.15~150.0
FE¥E Y=26.376X+9.2472 09999 0.14~140.0

NIRRTV O, PSR, KB
TR NT RN S OE &, in 509 FEE il Bl B 5
X 0.550 mg/mL. BF5%5E 0.290 mg/mL. AJZE
2 0.250 mg/mL. /3% 0.180 mg/mL RS
WO &, % “2.37 WURJiiEm s,
217 WUN AR SRR E, e S AR
THE AR, BFRs ., SR, KRR
= TR ER B 5y 100.07% . 94.48%
94.14%. 98.00%, RSD 4l 0.39%. 2.13%.
2.65%. 1.13%.
25 HGEEBWNE

N TR B 20 R T 65 2H L A9 LR ok K &0
B, 237 BUNJ7ES S AR Ve, A%
“2.17 TWUN G SRR E A SR 0 T AR 4
Pt 2 vk T SRR P AR R I R 15 B, AT
BRAE3IR, R NEKS.
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Table 3 Results of sample content determination

2 o 55 %
TSt HESR OAREER ARE
Z1 0.140 0.031  0.00072 0.006 6
z2 0.110 0.034  0.001 40 0.006 6
Z3 0.120 0.053  0.003 20 0.0070
Z4 0.086 0.026  0.001 80 0.005 7
75 0.100 0.010  0.001 80 0.0019
Z6 0.850 0.180  0.069 00 0.069 0
z7 0.790 0.150  0.074 00 0.069 0
S1 0.037 0.066  0.044 00 0.0290
S2 0.041 0.011  0.000 34 0.004 3
S3 0.110 0.140  0.049 00 0.036 0
S4 0.067 0.049  0.024 00 0.026 0
S5 0.015 0.043  0.016 00 0.0100
S6 0.097 0.073  0.023 00 0.024 0
S7 0.054 0.043  0.017 00 0.016 0
S8 0.037 0.017  0.002 00 0.004 1
S9 0.083 0.039  0.024 00 0.024 0
S10 0.067 0.028  0.002 60 0.005 4
S11 0.033 0.071  0.01500 0.0130
S12 0.027 0.019  0.01300 0.0130
26 IBWENERENL
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Fig. 1 HPLC fingerprints of Common mode of references
(A) and mixed reference substance (B)
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Fig. 2 Chromatographic profiles of control and sample
superposition of 19 batches of S. barbata samples

27 BB

271 AMIEEEE RSN KIERIFEL
YoMy WL, N a5 A0 54t T8y 2O Il T o A
fl s AP B 2 R A 9 S 35 5T & 43 £ 0.002% ~
0.113%, “FIJRSD }y18.38% ~50.56% . it 4112

Ik 25 14 4 B T B 26 Rk 53 1) 35 5 & 0.017% ~
0.029%, “F-#JRSD 453.02%~80.38%. A T #¥%
BT SR B R, REIRIA)S o AR
fae; MEAHESR, ARRRAFEENTE
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25 A1 FHABURE 0,598 ~0.986; %444k A T k424
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273 LHEEMRERST  TTEHAM S IA
W& TR AARSD H10.41%~143.69%, H6~8. 10~13
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2.7.4 EWANT  RH1OREEBE 2 M A 1g1g 1
FUEAT A AT AT, 56T KMOKS 56 #1 Bartlett
o, 192KMOJE #18 40.781, P<<0.001, #E/n
A LT E B At I SPSS19.08 450, 15
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Table 4 Eigenvalue and variance contribution rate
W WIZRRFEE Ti ZTTHRF %
pERAN Ji ZE 55 % T & RiHE St AR 757 BAHE

1 14.278 89.239 89.239 14.28 89.24 89.24
2 1.125 7.029 96.268 1.12 7.03 96.27
3 0.251 1.570 97.838
4 0.167 1.043 98.881
5 0.067 0.419 99.299
6 0.062 0.387 99.687
7 0.023 0.144 99.831
8 0.008 0.053 99.884
9 0.007 0.046 99.930

10 0.005 0.031 99.961

11 0.003 0.021 99.982

12 0.001 0.008 99.990

13 0.001 0.004 99.994

14 0.001 0.004 99.998

15 0.000 0.001 99.999

16 0.000 0.001 100.000

(AR AE B A 2R AR TR R A il i 32 B OR B S ®5 ERNEN. GEBINEF

k. A 2 DMERMREEART 1, H2A4E
B ) B AR TR N 96.268%. BESE (B 3) ]
B HIRECH R ITAT 2 A3 B0 R 3 55 e U 1
Ja ST B BE G T T 2%, Ui BH AT 2 A>3 s mr LA
R PECEZ M B &L, BRI AT R HOX P 2 32 ik
IR 19 HEFE AT IR VRN . WOER XS ET 2 A
BRAY AT 34T, 3BT R85 g A 15 A
B, W 5. A SIMCAL14.1 # A%t 19 #th2F 4+
E 25 M S AT WA U TG AR A Bl iR AT b, AR B
BEFE R?x>0.963, AR THNE Q2>0.926, #HEng
SER R o BT B AR AT SR, 4581 PCA 5
A, WK 4.

14 4
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10 4

FHIEE
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D %an¢

3 EmS S IBERE

Fig. 3 Scree plot of principal component analysis

2 4 6

Table5 PCA score, comprehensive score and sort

G5 ER L TRy 2 Zarn HF
Z6 10.34 -0.39 9.20 1
Z7 10.03 —0.99 8.88 2
S3 1.65 277 1.67 3
S1 0.50 1.52 0.55 4
S4 0.25 0.90 0.28 5
S6 0.20 1.03 0.25 6
S9 -0.13 1.06 —0.04 7
Z3 -0.94 —0.64 —0.88 8
S7 -1.29 0.26 -1.13 9
S11 —1.45 0.30 -1.27 10
S12 -1.78 0.05 —1.58 11
z2 -1.85 —0.76 -1.71 12
Z1 -1.91 -1.10 -1.78 13
S5 -1.99 —0.10 -1.78 14
Z4 —2.14 —0.88 -1.97 15
S10 —2.22 —0.61 —2.03 16
S2 —2.30 —0.60 -2.09 17
S8 —2.47 —0.75 —2.26 18
Z5 —2.48 -1.10 -2.29 19

Bl 2R BT RS B 5 IR s b —
B, HFES#E N2, 125 S1. S3. S4. S5,
S6. S7. S9. S11. S12;

Z1. 72, Z3. Z4. Z5. Z6. Z7,

12%: S2. S8. S10.

25T 53k
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Fig. 4 Score plot (A) and loading plot (B) of PCA
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