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BWE:BH 25N ARRA TSR EE(HPLC) B4 B #EA L F XA 7 ik 7 &4 A Waters C g4 (150 mm X 4. 6 mm,
5 wm),RENAR A THE - 0. 3% Bk (B 2RML) ik A 1.0 mL/ min, &Rk K 2 205 nm, 48 %4 26 C,34F 4 10 pLsE 5 13 3t
# Sty HPLC & An it 2 B 3, R0 F 25 &35 35 50 B 540 UZ IR0 & 20 (2004A B0) ATABRUE R0, 70 2 JF 50 L A%, B Bl ST 4k
B2 F GBI B R E AT (HCA) \E 852 (PCA) Fo EE SR = AR 547 (OPLS — DA) A R E #LRAF R AT R E BER 13 #b
MR EARE T 9ANEAE AL A 0.701 ~0. 9845 35K 2 Ao, 4 1 A B A6 AR (6 5 ) Fw i M 564 AR (7 5 ), R R
A 3.9~500.0 pg/ mLEE R 5E@mRELERE R RIF(R2>0.9950,n=5) M = KPR 5654 F(895. 57 mg/ keg) ik &
TERASZRSHW Ba T~V EAK(68.05mg/ kg) 124 = J A P M 354 58 2F(68.05 mg/ kg) A ) @ T = ik
#.3R(867. 42 mg / kg)# 7.85% . HCA,PCA,OPLS — DA 25 R 27, 13 AR EM A RM oA 2 £,1 £ARR, B 1 £AVIERE,
L I EBRAER G SRR, APk A ERMIEN ARG A E
EER LK HAURA GG B LR R X R RN

Quality Evaluation of Solanum Nigrum Based on HPLC Fingerprint and Chemical Pattern Recognition
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Abstract: Objective To establish a high — performance liquid chromatography (HPLC) fingerprint and chemical pattern recognition
method for evaluating the quality of Solanum nigrum. Methods The chromatographic column was Waters C,; column (250 mm X
4.6 mm,5 pm),the mobile phase was acetonitrile — 0. 3% phosphoric acid solution (gradient elution),and the flow rate was 1.0 mL / min,
the detection wavelength was 205 nm, the column temperature was 26 °C,and the injection volume was 10 pL. HPLC overlay
fingerprints of 13 batches of samples were established, and the Similarity Evaluation System for Chromatographic Fingerprint of
Traditional Chinese Medicine (Version 2004A) was used for similarity evaluation to determine and identify common peaks,and the
content of identified components was determined. The different batches of samples were clustered by the hierarchical cluster
analysis (HCA) , principal component analysis (PCA),and orthogonal partial least squares — discriminant analysis (OPLS - DA).
Results Nine common peaks were calibrated for 13 batches of samples, with similarity ranging from 0.701 to 0.984. Two
components were identified, namely solanen (peak 6) and solamargine (peak 7),with the linear range of 3.9 - 500 wg / mL
(R* 2 0.995 0,n = 5). The content of solanenin in Vietnamese — produced Solanum photeinocarpum (895.57 mg / kg) was
significantly higher than that in Guangxi Nanning — produced Solanum photeinocarpum (68.05 mg / kg, it was the highest content
in China). However, the content of solamargine in Vietnamese — produced Solanum photeinocarpum (68.05 mg / kg) was only
7.85% of that in Guangxi Nanning — produced Solanum photeinocarpum (867.42 mg / kg). The HCA,PCA,OPLS - DA results
showed that the 13 batches of Solanum nigrum samples were divided into two categories based on their origins, one group was
Solanum nigrum,and the other group was Solanum photeinocarpum. Conclusion The method is simple,accurate,which can quickly,
scientifically,,and accurately evaluate the quality of Solanum nigrum.

Key words: Solanum nigrum; HPLC;fingerprints; chemical pattern recognition;quality evaluation

T 25 M it BHE ) B 25 Solanum nigrum Linn. Y /> e, FE A FIREmMILS A, A o
A6 I8 %% Solanum photeinocarpum Nak amura et Odashima A, EEH TR R SRRy O R, T

TEETR S A KR T ARG R B [JCYJ20210324125210028]; 77 & BRI T E 7 LA = 4 T4 B [ SZZYSM202106004,
SZZYSM202206005]; L% ZREFHBLELL - T REHFLANHAE LI R T EAMB [2022WKYXI10]; 7 & B EN T H 5L
[E % 25 AT 7 A 4R B [S7Z2022A13],

% —1E& :Hoang Trung Hieu, ¥ , M+, &) T4 BT, HF 527 &) A B4 5, (0 F 1248 ) trunghieu3179@qq. com,,

SEEEE AL, T, REAF 2L, TP HIT BT @A R X R AW A FRE, (B -F42 4 Jmeiquanxi@163. com,

41



HFIRE.
Pharmacy Articles

¥ &35 ¥

China Pharmaceuticals

2024 412 A 5 H 55 33 45 23 )
Vol. 33,No. 23, December 5,2024

LB BT IRE TG 5 S A i (RIS S5 R R
i) AR SE2Y, H R, B R 5 G TE M A4 B A
FE 130 E X 8 3 AN [v] 77 il R0 35 D 55 B 36 el 28
TR 1 A AT R WL AR GE R U AR s BT
ANTR] 7= b F L S 0% e 20 R JRURF G M, S T AN TR
b S e 25 1 e RO AR €833 (HPLC) F8 U L
AL B ot B L R P A T S, IR A A AR LR
SHT JRRER I BT (HCA) L F L5770 B (PCA) FlIE 28
i e /N Z T 50 430 BT (OPLS = DA) X A [1] 7 by 1 35 Ji
() I 35 25 14 UEAT 0T 43 BT, DA 4T B IR A HBTEA TR
S T MRIE AT .

1 UFE5KHE

1.1 {38

ME204E I H1 43 #r K °F (Hij £ Mettler Toledo 2
H) L AGEE T2 —) s ARIUM CQMFORT T A4k
ML(ZEZ R < L > 5 A B A ; Waters €2695 —
UV A HPLCAY (IR FFERHE < 1ifE > HRRA ) ;DA A
B PR T A (R SETT R R A I i s A PR H]
I K 100 W, 4515 8 40 kHz) ; DP — 01 B JC il EL 25 42
(22 3R IR Sl A BR S | ) 5 5 2 (fRE 7 9 T AR
HAWRAF)

1.2 X%

LI At BT BE L (165 MUST - 22121710, 4l
99.13%) , 8 Hifi i1 B8 X BR &y (At 5 O MUST -
22103022, 4 4 99. 83% ) , ¥4 T it # 2 JEL KR 8 7
13 4L IR ZE A it 7 1l 5 SRR ) DL 3% 1, 28 P B 2K
SEMRBAE AR S B IE i O (B35 40, 75 [ Merck
T R BER (el AT R A Bk A R A
PR H]) s K A At

F1 REFHLREHS REEE

Tab.1 Origin and harvesting time of Solanum nigrum samples

%5 s A P OB 18]
S1 YAREK IEAIFHFMN T ERE 20238 A
S2 YRR rEEKREAEREHTTF 2023457 A
S3 YRR TEEKREAEERET 2023457 A
S4 YRRK EHEBET 202348 A
S5 YHRK =dE AT 202348 A
S6 YREKR Zd b 202348 A
s7 VAR FHERTE 2023 %8 A
S8 YIREKR EhhESE 202348 A
S9 RHE SR ESARAS] 202357 A
S10 %3 G v F T 202348 A
S11 %3 ER S E TR 202348 A
S12 RE e R RSl O A 202348 A
S13 YREK e KT 202348 A

42

2 AEEER
2.1 BEZFGSRGERAMERR

0% 4 . Waters C g £ (150 mm X 4.6 mm, 5 pum) ;
WA : O (A) = 0. 3% BERR WL (B) , B BE PRI (0 ~
27 min B} 5%A — 33%A,27 ~ 35 min B 33%A — 65%A,
35~ 65 min i 65%A — 100%A , 65 ~ 70 min I} 1009%A —
5%A) ;W 3H 1.0 mL/ min; 8 9 3 K ;205 nm; A3
26 C; HEMERD: 10 pLo 7RIS AT, k5 s
B0 T UG 11 43 T R R AT, B AR R TR U 3 A T YL
BB T AT 5 000,
2.2 BREHE

3 0 BT S K LR S 2 T R A% 1 e, R
FRAE , 4058 10 mLZ2mr i R BEE 25, B4 1 mL
B WM A B BN SR B8 4% 0. 1 mg / mL () X} B Sh I 4%
W U S5 SRR 2. 0 ¢, KB FRE , B 50 mL A7 ZEHE
JE I, R 28 A 20 mL 80% IS, BR GE A, B
(200 W, 40 kHz)40 min, 5#% , FRPRE B, H 80% H it
R B B, BT DB, LR, £80. 22 pm i
FLUEHEUE AT, BRI R o
2.3 HEFEER

AME e &R 7% 4 5 0 e BRORIAS: I B 2 < G 2 WG X
2. 2T 6T RS A VR B 10 mL A I in H
Fis B B 5 MR 3 1A 3,90, 7. 81, 31. 25, 125. 00,
500. 0 g / mL Y 22510 %) BE ST, 442 2. 1 T T (a3 251
PEREDUAE | DA RE St V5 0 o0 B Wk B2 (X, g / mL) A A A
Fr JET AR (Y) P AARIEATZNE [mH 25 R DL 3k 2, K W]
WY TSR P T3t 120 B ) o E VA FEAE 3. 9 ~ 500. 0 pg / mL
70 [l N 5 U TR AR P OC 3R RAF o L W {5 5 S MR 15
5 AR BT 14 5T e B SR ARG R, LA ) 0 A5 A M A
10177 A5 A4 Jo £ Wk J32 Ry o f PR 4 SR WL 2.

K2 KUXRERSRNRIEERBHESR

Tab.2 Results of linear relation test and limits of detection and

limits of quantification

X A . i wR ZER
BA B35 42 R
(pg/mL) (pg/mL) (pg/mL)
WA 3.9~500 Y=2044.7X-11059 0.9992 1.3 3.9
WM FHAB 3.9~500 Y=3292.7X-37413 0.9950 1.3 3.9

2 B0 OB ZERE 5 (4500 S2) il i, S 2% PR
FE A% 2. 250 F O vk il A R S, He 2. 1T g
S 3% SEHERE I E 6 YR, 10 Si e T AR, LA Sk 0
(65505 ) hy 2 MG | 48 SR A Ay I AH X B3 B5F [ 1) RSD
BI/NT 0. 6% (n = 6) , AHXTWETH AR (1Y RSD $41/NT 2. 6%
(n=06), LN EE R AT

ML BORZERE S (G5 S2) 6y, 12 2. 2
T 7 i i A A T A R, 4 2. 1 I €8 SR A R A
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B, DA i i 06 (6 5 168 ) ok 2 IR 45 45 LA g A1
A5 B4 IR A8 RSD 21 /N T 1. 0% (n = 6) , AH XF I T FH Y

HPLC [ BEAT He A, i 22 W 6 Sy 80 705 B (A% B3 B ] hy
24. 90 min) , I 7 Sy RN 51 16 (PR B8 BB A7 25. 77 min) o

RSDY/NT2.5%(n = 6) , KW 5 I A VRS . LA 2,
R PRI I S8 B (450 S2)38 4, K A 414U
2. 2900 D il A (R AR R 2P0, 2,48,
12,24 h W42 2. 130T 38 25 AR HERRIE , LB 7 ik 1.2
Vg (6 5 1) g 25 M W 25 SR 4% AT Vg A X% B8 I T £ Vol ;
RSD #J/0 T 1. 1% (n = 6) A X W T BLAY RSD 34/1v T 0.6 A -
2.5%(n = 6) , R WV HER AN B 24 h R GE HE BT 0.4 o ) '
2.4 HREBENE [ T U 11 Y
YT 96 RE (45 ST - S13) I8 Bt K % PR | 1% 0 1 2 0 4 s 6 7™

6. MY A AR 7. WM A A
AR BB RSBER B ORGSR BER  CORE
SR SR D RS R
B2 SxiktAeERisgEik

6. Solanen 7. Solamargine

2. 250N J7 VA A A R R, F 2. 1 T ik S ik
FEMNGE | 4% ANPR T TS it v U J5% 90 R U 75k 32 Bk
M AR IR 3,
2.5 IYEIEE

& S0 S HE ST 13 R SE A A TR, 5 2. 133
T EGEAOFIERENE DR T R R s R S AR 2
o i 8 2 RIS AL, BE T R 4t (2004A B , LAEE i ST
h 2 B IEE BB EI % 0. 5 min, R HAPEEGEL L
SUREIE T [ S DT R AL B A A s S L -0
ARSI LA 1,
FEARLEE PEAY - SR FH v 24 € 1% 48 0 11 33 4 4B BE 97
Z 50 (2004A JR) FEAT AR BLEE PEAY 0] 48 5 13 4 RE i (4
5 S1 - S13) By AHALLEE 43 514 0. 973, 0. 973, 0. 984,
0.915, 0.94, 0.922, 0.701, 0.706, 0.928, 0. 835,
0. 946,0. 747,0. 863,

LA AR I R R A X IR S A R Y

A. Reference solution of solamargine B. Reference solution of solanen
C. Mixed reference solution D. Test solution

Fig.2 HPLC chromatograms
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HCA: R SIMCA 14. 1 Geit 8 ab BE 9 3L
U (R g TT AR, - EAT HCA & XS [B] 2 25 B, 13 A 5 mf
B2, HAGE NS - S2,S6 IR 125,95
83 - S5,S7 — SI3 WYFE M N 128 MR BE N 5 B,
I3HEFE SR N 325, 4% R S1 - S2,S6 KR 5 RN
125,905 089 - SI2BYMEMER N 125, 45 1S3 - S5,
S7 - S8, SI3MIKEM R M 1 28 B/ DI 2% R 2545 R A
128 TE DL IE 30 mT UL, S5 JAH [] 1) 0 S5 0 b SR AR AR, T 7™

R3O ZRE R PR AAEIRMN AL RS ENELS R (ng / kg)

Tab.3 Results of the content determination of solanen and solamargine in 13 batches of Solanum nigrum samples (mg / kg)

A S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13
LM Fh 363.67 594.65 203.06 142.11 47.27 421.93 154.09 48.49  214.87 85.44 201.48 225.99 895.57
RN AR aR 262.33  867.42  235.38 292.38 88.03 212.15 48.89  120.39 101.45 69.97 101.24 530.62 68. 05
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Fig.1 HPLC overlay fingerprints of 13 batches of Solanum nigrum samples
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Fig.3 HCA dendrogram of 13 batches of Solanum nigrum samples
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Fig. 4 Score plot of PCA for 13 batches of Solanum nigrum samples
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Fig.5 Score plot of OPLS — DA for 13 batches of Solanum

nigrum samples
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