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WE:BM A2oimpEdHdaiirtaé#d(HPLCOFER#HEE T AL 2,425k Ak KA HPLC &, &k h
Ultimate® XB = C,, #£(250 mm X 4. 6 mm, 5 wm) , & A8 A TH — 0. 05% F B AR & (B HBL) iRk A 0. 8 mL/ min, A% K % 290 nm,
ARIR A 30 C, AT A 10 pLo ABER RALT Hedk A AR 22 5 16 s A S eh HPLC 4580 B 3%, R 25 &35 35 s | AR R0
F 42012 o) #ATARDLE RN, PR AT RESH M D - FIR oMk, LS EZT T RMAYMB L EL LR R LR E ]
FHTUETIANAZTRZRSETER 16 MM HFRIELEEEIRET 13 ML ABEH 0.939~0. 993, ZF £ 54 Fe iy 1
ZR-FANGAENOMBHHRYTRAI R, R T RMBRUAFRE BALZFRS, BT T ANC o REEF GRR A%
BRAREM ABRRAMTFR ALENE . FT . 2T 2F R ERESAE S 04~151.18 pg/ mL.5. 11 ~153. 41 pg/ ml. 4. 63 ~
138.79 wg/ mL.5.91~177. 22 wg/ mL.5. 03 ~ 150. 90 g/ mL.5. 00 ~ 149. 98 wg/ mL.5. 97 ~ 179. 16 wg/ mL & B 1 5555 @ A7 &bk %
FRIAF(R>0.9990,n=06) ;W& E AR T I AR R G RSD 3%/ T 2.0%; -F 3 dn b i £ 4 %) % 100. 82%), 102. 22%),
101. 55%,101. 98%, 101. 50%, 100. 34%, 100. 17%,RSD % %1 % 2.00%, 1. 37%,2. 53%,1. 11%,2. 73%,2. 14%,1. 17%(n = 9) .7 A A
Sa = MA 0.32~0.81 mg/ g.0.68~1.01 mg/g.0.33~0.46 mg/g.1.57~1.99 mg/ g.0.37~0.64 mg/g.0.35~0.79 mg/ g.
0.74~1.90 mg/ g G5t M ZWHIEE# WFHZFFT EM SRS EMNET &, AHT M EHMES £2F RS, AR BHG
REERNRET AF
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HPLC Characteristic Chromatograms of Belladonnae Herba and Multi — Component

Content Determination
ZUO Jie,GUO Li,XIONG Wei,LI Lei,HAN Mei,JIANG Jiashu,GAO Qin
(Henan Lingrui Pharmaceutical Co. ,Ltd. ,Xinyang .Henan,China 465550)
Abstract: Objective To establish the high — performance liquid chromatography (HPLC) characteristic chromatograms of
Belladonnae Herba and a method for the content determination of seven main components in this medicinal herb. Methods The
HPLC method was adopted, the chromatographic column was the Ultimate® XB - C, column (250 mm X 4.6 mm,5 pm), the
mobile phase was acetonitrile — 0.05% formic acid aqueous solution (gradient elution) , the flow rate was 0.8 mL / min, the
detection wavelength was 290 nm,the column temperature was 30 “C,and the injection volume was 10 wL. With hyoscyamine sulfate
as a reference,the HPLC fingerprints of 16 batches of medicinal herb samples were established,and the Similarity Evaluation System
for Chromatographic Fingerprint of Traditional Chinese Medicine (2012 Version) was used for similarity evaluation. The cluster
analysis (CA) and partial least square — discriminant analysis (PLS — DA) were performed, and the main differential components
were identified based on variable importance in projection (VIP) values. The contents of seven main components were determined by
the above chromatographic conditions. Results A total of 13 common peaks were marked in the fingerprints of 16 batches of
medicinal herb samples, with the similarity in the range of 0.939 to 0.993. The CA and PLS - DA showed that 16 batches of
medicinal herb samples were clustered into three categories,and 13 differential components were screened based on the VIP values,
among which seven were known. The linear ranges of scopolin, chlorogenic acid, scopolamine hydrobromide, hyoscyamine sulfate,
scopoletin,rutin and trifolin were 5.04 - 151. 18 pg / mL,5. 11 - 153.41 pg / mL,4.63 — 138.79 pg / mL,5.91 - 177.22 pg / mL,
5.03 - 150.90 pg / mL,5.00 - 149.98 pe / mL,5.97 — 179.16 pg / mL (R* > 0.999 0,n = 6),respectively. The RSDs of
precision, stability and repeatability tests were all lower than 2.0%. The average recovery rates of the above components were
100. 82%, 102. 22%, 101. 55%, 101. 98%, 101. 50%, 100. 34%, 100. 17%, with the RSDs of 2.00%, 1.37%, 2.53%, 1. 11%,2. 73%,
2.14%,1. 17% respectively (n = 9). The contents of the above seven components were in the range of 0.32 to 0.81 mg / g,0.68 to
1.0l mg/ g,0.33 to 0.46 mg/ g,1.57 to 1.99 mg/ g,0.37 to 0.64 mg/ g,0.35 to 0.79 mg/ g,0.74 to 1.90 mg / g,

respectively. Conclusion The established characteristic chromatograms, chemometric methods and multi - component content
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determination method can indentify some differential components of Belladonnae Herba, which provides a reference for the quality

control of this medicinal herb.

Key words:Belladonnae Herba; HPLC;characteristic chromatogram ; chemometrics; content determination ; quality control
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Tab.1 Information of Belladonnae Herba samples
%5 AKEAE AEnE | B%F Akad REE
I 2021-06-20 FAEBEEEL| S 2020-06-15 HAdmELLHS
S0 2021-06-23 FAKLERTS | SI0 2021-06- 11 HAdm TS
$3 2020-06-18 LEHFHF SIL 2021-06-17 #&dmEknEH
S4 2021-06-12 HLEZE SI2 2021-06-21 FHIFLEETE
$5 2021-10-26 BAILAFILTH | I3 2021-09-25 KEHAFE
S6 2021-10-18 LAZEF SI4 2020-10-23 LARETEFRAKHA
ST 2000-10-21 HBERST SIS 2021-07-01 THA0TFHEE
S8 2021-06-13 MAHEEEM | SlI6 2021-06-28 AHELETEME

2 HEEHER
2.1 @iEEH

O34 Ultimate® XB - C,g 4 (250 mm X 4. 6 mm,
5 wm) ;BN ZIE(A) - 0. 05% H R K IE W (B) , K6
YE B (0~15 min B 3%A — 15%A, 15~35 min B}
15%A — 55%A,35 ~ 65 minfif 55%A — 75%A,65 ~ 80 min
i 75%A — 90%A , 80 ~ 90 min i} 90%A — 3%A) ; Jii
0. 8 mL/ min; &I K 2 290 nm; £E i - 30 °C; JERE
10 pLil,
2.2 BRHE

TR A X BERVS W « RO R 35 1 (R R R L VR R AR
R BRIR KAl B AR AR T SRR
WA A3 RS BEPRAE L 50% Y BT A, 43 ) i s R
W JE M 100. 48, 100. 12, 50. 03, 200. 56, 100. 31,
100. 17,250. 03 pg / mL Y, 28 0. 22 pm Tl FLUEEIE
b, B R, B

B W M R (3 4 5 1) 2 g, K5 B PR
B HIEHEIE I R %A 50% HEE 25 mL, 5
(13400 W A% 60 kHz) 4038 30 min, 2 2=, H
50% H BERD R IR 1 T i L B AT IR ISR IR , &
0. 22 pm (AL UEENE LT , IEE IR, BP15 .
2.3 fHEEEMR
2.3.1 FHRF¥FEHE
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X AR B OE TR] K AH X 0% T R 45 2R ) RSD 43 il R
0.47% ~2.67%.0.90% ~2.97% (n = 6) , & W J7 B K
W R

R P« 2. 2 300 S R TR (5 S1) i
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Fig.1 HPLC superimposed fingerprint of 16 batches of Belladonnae Herba samples
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Fig.2 HPLC reference fingerprint of Belladonnae Herba samples
2.3.3 HHBHE

HATIESRIN 16 LGB AL AL I h e 13147
W HR B RR R AL 1 Mg e g B T TR A o i v, e i AR
B, S ARAR % W ) 23 B RE A S LA S 2= I
W, 55 YR 0 BE S  HPLC &I (UL 3) X Le g 25 SR 1]
Kigh 25 45 .65 .75 .105 (115 12 5 @&}
I7 o3 53l O 2R R R SRR L ST R 2R B R A
PR M AR NER T =

A WS T 16 HEZGRHAE A rf 1313 AR X
FA B E] ) RSD 49 1. 31% ~ 2. 92% , FAXTUE I FL Y RSD Ay
14.77% ~ 109. 53%.,
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2. Scopolin 4. Chlorogenic acid 6. Scopolamine hydrobromide
11. Rutin  12. Trifolin

Fig.3 HPLC chromatograms of mixed reference substance

2.3.4 REL

DB i R R AR P v 13 S A g e T AR O AR
S SPSS 22. 0Ge 2= 5, R I R 421, LIS J7 BR
SCHE B O B f br v, 6 AT Q B SR A3t -10) %
DL 4 55 R e T BRECEE B o 3 1), 16 it 2 A AF
i B R 325, 43k S1 - 84,812,815 - S16,S8 - S11,
S5 -87.813 - S14,

7. Hyoscyamine sulfate 10. Scopoletin
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S1/
wH Tab.2 Results of the linear relation test (n = 6)
S12 N o :
sis Fem o B35 42 ZHMTLA (pg/mL) R
"ol EREF Y,=37640X,-220893  5.04~151.18  0.9991
s4- BRR Y,=14015X,+7232.8  5.11~153.41  0.995
S5
S14 SERMAEER  V,=26877X,+57264 4.63~138.79 0.9992
S6—
571:}; RBRAMTR  V,=23162X,- 181604  5.91~177.22  0.9997
S13 -
S101 AEEAR Y,=37191 X,-99 597 5.03~150.90  0.9995
T T Y,=26 171 X, - 97 081 5.00~149.98 09996
S8
o] e Y,= 12500 X, + 14 546 5.97~179.16  0.9997

E4 BELSHHRHIKE

Fig. 4 Dendrogram of the cluster analysis

2.3.5 fmf /=9 - # B 547 (PLS - DA) %
DL 16 4k 25 A4 B i A7 i e T AR A8 o, 5 A SIM-
CA — 14. 1 G223 4, ¥4 PLS — DA BB 438, A i
1Ry L PEDLIEL 50 A5 mT R, 16 Lt & 7 32,
RIS EER 3 DA R EEHRGEE(VIP) > 1.0
e, TR R 134022 5 00, b s A B Seit2
BB 0 13 R NER T R
6, 25 R, = 1 0 13 ARE S NER ST

XoF DX A [ 777 b i e 24 A o oA S 2 R
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Fig.5 Scoring plot of PLS — DA
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Fig.6 VIP plot of PLS — DA

2.4 FERHESENE
2.4.1 FHEE¥FFE

AR R BEE OGS IR B ZS 11 10. 16 mg SRR
10. 32 mg. & TR R 45 B 75 Bl 10. 09 mg . B B2 KAl ¥ B
12. 18 mg & B 2% MK 10. 06 mg. % T 10. 12 mg., =1
T 12. 04 mg, A5 B FRE , 43 ) B 20 mL 25 5,
50% W BEE 75, 550 ANE LRI 30 W A %5 2 0. 2,
0.5,1,2,4,6 mL, &[f]— 20 mL 25 &4, fin 509
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FER A S RINRA N A B 10 WL, #%2 2. 130
S A AR E 0 S0 TR L AR I B 43 o A
FE(X, pg / mL) AREARBR TR (V) RN AR AR ISEA TE A
M, 25 K] 0Lk 2,

i 2 P < 2. 2 T YR A X Tt VS VR o,
2. VIR A gB 55 SL AR A2 6 UK, i SR T AR 4%
REFH SRR EIRMR AR B0 B KA i AR
KA Nl A T = A W AR Y RSD 43 B A
1.33%,1.07%, 1. 60%, 0. 98%, 1. 08%, 0. 85%, 0. 94%
(n=6), RUMLEHRG B E R AT

e P I 2. 2 90 AR v v (G 5 S1) i
IR T E0,2,4,8,16,24 hifH 2. 150 F (1% 4%
PRHEREIE 0 s ] 25 R AR S SRR AR
PR 7R B O IR KA e AR EHENER 2 T = e
1 0 LAY RSD 4 B R 1.45%, 1.36%, 1.58%,
1.26%,1.33%,1.62%,1.31%(n = 6) , F WK IR
EIRCE 24 h NIEAFEE

5 MR HRUR] — 25 A FE 5ok R (45 S1) 18
i, AT 60y, 4 2. 230N Jr i A AR AR 4R 2. 10
TS SRR A e SR T AR, IR TR B i A5 R
AR SRR R AR R el B KA e AR
KW AT =G 0388 &0 %0k 0. 81,
0.93,0.38,1.57,0.64,0.72,1. 81 mg/ g, RSD 43 % Ay
1.41%,1.24%,1.67%,1.03%, 1. 24%, 0. 97%, 1. 06%
(n=6), KRWIINEHEIERE

JIRE [T < B 5 A 2 A i (SR SO
KOy, B2 1 g KB FRAE , 73 I AAR e ot i
P B X6 BRI, #2 2. 2 T O vk A R A T
$ 2. 1T g5 S5 R REIN 2 il s g AR, JF 53 m
FERTSCR A RS SRR SRR AR R el
B RANFe AR B NER T = A 3t el
W #4351 K 100. 82%, 102. 22%, 101. 55%, 101. 98%,
101. 50%, 100. 34%, 100. 17%, RSD 43 %l A 2. 00%,
1.37%,2. 53%,1. 11%,2. 73%,2. 14%,1. 17%(n =9) .
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W16 2GR A5 o, 9% 2. 2 00 T Jy il A ik
AR, 45 2. 1R il SRR ERE DN E AT I E 3K,
ISR AR, IR AL S R AR IR 3,
®3 BGMERESENELER (mg/g,n=3)
Tab.3 Results of content determination of seven main components

in samples (mg / g,n = 3)

By RREY SRR ARBRAREA REANTHE AAENE FT et

Sl 0.81  0.93 0.38 1.57 0.64 072 L81
82 0.73  0.97 0.39 1.58 0.60 0.74 1.83
S3 0.68 0.9 0.39 1.66 0.2 079 L75
S4 0.62 0.9 0.35 1.73 0.57  0.76  1.89
S5 0.62 0.89 0.41 1.65 0.39  0.66 1.9
S6 0.57  0.85 0.40 1.64 0.40  0.60 1.83
ST 0.5 0.76 0.44 1.71 0.3 0.69 Le67
S8 0.32 0.68 0.33 1.58 0.40 035 0.8
59 0.38  0.72 0.45 1.9 0.46 038 0.74
SIO 0.46  0.78 0.44 1.72 0.37  0.41 0.8
Stk 0.3 0.70 0.46 1.77 0.41 037 0.78
SIZ 078 101 0.40 1.63 0.61  0.68 1.85
S 05t 0.1 0.42 1.85 0.47 070 L75
Si4 0,62 0.89 0.42 1.68 0.38 071 L8
SIS 0.68  0.74 0.41 1.61 0.3 073 LT78
St 0.70  0.79 0.37 1.59 0.60 074 LT78
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