(PR PSR (B RFIFERDA8(2) : 216—225,2025
Journal of Shanxi University (Nat. Sci. Ed. )

DOI: 10.13451/j.sxu.ns.2024144

M TARECP L BT TR

R AR ELERL SN B, R KA, WRAE AT
(1P R PRE 2R, IHPE KR 03000652, INPG R HEL RIS e
iy P 2 DS B SR A LS A B S, P RJEL 0300065
3 VGRS AEAT AT e A BIRA F) oo ) B A A S B L PG 45 R S 2, Lhve WrBH 032205)

W O ABR R BRAR S AR A €35 % (RP-HPLC ) ik % 15 3t 3% 4 v R AR HEAT 38 0B 35 0 AT BT 6 AR 45 AR AL 3
B BEAT A M, KA Origin 2019 35 4F Bk 5 3 K8 5 % % bk (SIMCA 14.0) 34 25 3 3355 44 vt 6 A i o4
THATRE SIS £ R o 2 (Principal Component Analysis, PCA) , 5 & 3k A0 @ AR #E A7 3E 5 AR s = e ik 3|
#| % # (Orthogonal Partial Least Squares—Discriminant Analysis, QPLS-DA ) VA § i 2 F 4R B4 . 2R AW,
FAT TR A R R LB 14 AN A 355 B AR MUE K T 0.90, 8t 3B S AR R (8 5 ) (9
Fu) B B HFHE(105%) AE03F (12 5%) #3313 5% ) KRBEEF (14 5%) , Amg-g ' H 4, & -
i & 535 31 4 0.23~1.09.0.17~0.86.,0.08~0.67.0.22~0.61.0.02~0.13.0.02~0.06, 15 3t #f % il i & 3 447 5 &, 3
R PCALRLERESMER -5, FFREANSHIEHER S (GFEEEF ZEF B Y2354 43035 F4HH35)
A A AR E AR A, TR A AR R B T A e R4 5

KR HPLC #8355 R A vt s AL 231 2 5 BB R 5 23R

FESES:RIL7 XHEFRERG : A M EHE:0253-2395(2025)02-0216-10

Quality Control Research of Lophatherum gracile Brongn. Based on
Fingerprint and Chemometrics

XIANG Huan', TU Muxin®, LI Yu’, MENG Yihao’, YU Huixin’, WANG Qingliang’, ZHANG Xin’,
TIAN Junsheng?, QIN Xuemei®
(1. School of Physical Education, Shanxi University, Taiyuan 030006, China; 2. Modern Research Center for Traditional Chinese Medicine,
Shanxi Provincial Key Laboratory of Effective Substances Research and Utilization in TCM, Shanxi University, Taiyuan 030006, China;
3. Shanxi Xinghuacun Fenjiu Co., Ltd., Shanxi Key Laboratory of Plant Extraction and Health of China Wine, Fenyang 032205, China)

Abstract: In this study, the fingerprint analysis and content determination of six indicator chemical components were performed on
15 batches of Lophatherum gracile Brongn.(LGB) by RP-HPLC method. The cluster analysis and principal component analysis of
the contents of six components of LGB were performed using Origin 2019 software and SIMCA 14.0 software, respectively. The
peak areas of the common peaks were analyzed for differential marker compounds according to orthogonal partial least squares-dis-
criminant analysis(OPLS-DA). The results showed that 14 common peaks were matched on the fingerprints of LGB, and the similari-
ty of the fingerprint was >0.90. The content ranges of each component are expressed in mg'g ' and are as follows: 0.23~1.09, 0.17~

0.86, 0.08~0.67, 0.22~0.61, 0.02~0.13, 0.02~0.06, for isoorientin (Peak 8), orientin (Peak 9), swertiajaponin (Peak 10), vitexin (Peak
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12), isovitexin (Peak 13), and luteoloside (Peak 14), respectively. The 15 batches of LGB samples were divided into 3 classes by

cluster analysis, and the results of PCA were consistent with the results of cluster analysis. Finally, the five chemical components

(orientin, swertiajaponin, vitexin, isovitexin, luteoloside) were screened as candidate differential marker compounds, which could be

used as indicator components for quality control and comprehensive evaluation of LGB.
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Table 1 Information on the origin of 15 batches of

Lophatherum gracile Brongn

i =2 P
S1 20230402 |
S2 20230405 i
S3 20230303 i
s4 20210206 i
S5 20221006 il
S6 20210516 il
S7 20230224 il
S8 20230924 i}
S9 20230510 U]
H1 20221001 k]
H2 20231215 k]
H3 20230607 tuike]
H4 20210701 k]
H5 20210917 tuikea]
H6 20220326 tiikea]

2.2 iy

{0, 3% A . Water symmetry ® Cis (4.6 mm X<
250 mm, 5 pm) ; F M ZE (A) — R BLA %
1% MR K (B) 5 K il ¥ 4 < 330 nm; FEAE & 10
pLs i BE O 1.0 mL/min; B2 + 30°C 5 B B2 6 B
0~10 min, 8.0%A~10.5%A; 10~20 min,

10.5%A; 20~30 min, 10.5%A~11.5%A ; 30~35
min, 11.5%A~12.5%A ; 35~39.5 min, 12.5%A;
39.5~40 min, 12.5%~14.0%A; 40~48 min,
14.0%~14.7%A; 48~63 min, 14.7%~20.0%A ;
63~75 min, 20%~28%A; 75~80 min, 28%~
8%A,
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Table 2 The inspection results of the fingerprinting method for Lophatherum gracile Brongn.
SEAI e Ml e FE HA
PREAIARSD/ % WEMEBIRSD/ % fREAWITIRSD/ % WEEBIRSD/ % REMEIRSD/ % WEEFIRSD/ %
1 1.098 1.430 1.206 1.090 0.847 1.292
2 0.875 1.784 1.927 0.767 1.583 1.058
3 1.136 1.851 0.142 0.174 0.040 1.665
4 1.127 1.865 1.978 0.986 1.590 0.784
5 1.556 1.316 0.688 1.834 1.018 0.488
6 1.448 1.664 0.821 0.412 1.455 0.489
7 0.318 0.221 1.313 0.276 0.393 0.737
8 1.642 0.194 1.676 0.192 1.953 0.937
9 1.954 1.210 1.479 0.078 0.566 0.240
10 0.237 1.280 0.287 1.889 1.044 0.829
11 1.049 1.215 1.103 1.045 0.924 1.146
12 0.938 1.392 1.464 0.883 1.292 1.029
13 1.068 1.426 0.571 0.587 0.520 1.333
14 1.278 1.370 1.479 1.299 0.961 1.281
T 1-14 3 IR 2 5
0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 36 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80
t/min
if:S:ﬁéfﬁﬁ;f):éfﬁﬁ;lo: H &/'ZEE?’12#i%]ﬁylSﬁ#i%Jﬁylzl/i\Eﬁﬁo
1 ISHEIRPT I SR 3% S A 1
Note: 8: isoorientin; 9: orientin; 10: swertiajaponin; 12: vitexin; 13: isovitexin; 14: luteoloside.
Fig. 1 The fingerprints and common peaks of 15 batches of Lophatherum gracile Brongn
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Table 3  Stability, precision and repeatability test of 6 components in Lophatherum gracile Brongn.
e FeE M R B R AP
TREMERSD/ Y% WERIARSD/ % (REEEIRSD/ % WEEFARSD/ 0 (REBIEIRSD/ % WEIHFRRSD/ %
LT 0.119 1.472 1.388 0.236 1.953 0.937
PR 0.726 1.957 0.485 1.173 0.566 0.240
EEESES 1.415 1.154 1.213 1.876 1.044 0.829
I 0.847 1.642 0.34 0.198 0.924 1.146
S 1.017 1.566 0.936 1.456 1.292 1.029
AR HA 0.735 0.92 0.198 1.017 0.875 1.069
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Table 4 The linearity and range of determination of 6 components in Lophatherum gracile Brongn.

[lazx M LM/ (pg/mL) R/ (pg/ml) FEER/ (pg/ml) R
SELEAT y=19.318x+10.705 0.374~224.400 0.12 0.56 0.999 3

2Ry y=14.133x+3.1107 0.470~188.800 0.37 1.58 0.999 8
H 24253 % y=17.792+4.4301 0.340~170.000 0.55 1.68 0.999 7

HEFH y=19.2862—7.6816 0.366~146.400 0.54 1.44 0.999 4
S y=22.1542—21.029 0.792~237.600 0.43 0.67 0.999 4
ARPREEH y=20.953r—12.602 0.382~114.600 0.28 1.15 0.999 5

£S5 R OHES S TUEAAHEIELE(n=3,2F A5 69.4% 175 S VT LS b v 0 R 2 Sk

Amg-g ' A 2hit)
Table 5 The result of recovery rate of 6 components of

Lophatherum gracile Brongn. (n=3)

FEARIE AR TR PR P
HEw
/mg /mg /mg /% /%
0.262 0.131  0.391 9847
SRR 0.262 0.131  0.395 101.53 100.76
0.262 0.131  0.396 102.29
0.210 0.105  0.313  98.10
2R 0.210 0.105  0.314  99.05  99.37
0.210 0.105  0.316  100.95
0.391 0.196  0.586  99.74
H M2 R 0.391 0.196  0.589 101.28 100.60
0.391 0.196  0.588  100.77
0.408 0.204  0.614 100.98
AR 0.408 0.204  0.611  99.51 100.65
0.408 0.204  0.615 101.47
0.053 0.026  0.079 100.00
ST 0.053 0.026  0.080 103.85 103.85
0.053 0.026  0.081 107.69
0.029 0.014  0.042  92.86
AR BT 0.029 0.014 0045 114.29 102.38
0.029 0.014  0.043 100.00

951 B TR R (BTHR R 5500 ), 28 FL A48
2 E RS TTER R (TTHR A 63060 ) , WLIET 4 ¢
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BLbR A, VIPAE B 1 B 2% AR e X A5 AR
) 52 e #R R o N T 6 BT s T R O BE A% Y R
o 3 3% 0 VIP N K B /R R R 0 13
(VIP=1.76) . I 3 (VIP=1.72) . Ik 10 (VIP=
1.51) 1§ 5(VIP=1.09) & 9 (VIP=1.03) % 1
(VIP=0.95) . & 14 (VIP=0.83) . & 7 (VIP=
0.75) g 12 (VIP=0.68) . I& 6 (VIP=0.66) . H:
g9 (ZERETF ), 10 (H 4258 £ ), 15 12
CHEFRLAF ) , 0 13 (4t IR 4T ), 05 14 COR B R4
53 ) 38 o X BE O IA o R 22 S5 PR B 43 1) B ek I
JF o SR > H Y 2 B 3R > 2E B > R R B
T =>4, X LAl G W FE IR AT AR S
R 25 S, AT AR AR bR g R OGB4
T o a4 R O b o

3 iS4

3.1 BiEEEmmRi

0 3% K 0 B Ak - AR BF 5 X 6 Fb 32 B
PEAT T AW KR, 450 BN, 6 fh B
43 1€ 300 nm~350 nm &b W IR 5 g, o N A
Hoip 78 330 nm &b, ¥R AT 6 i e i 2 A% 4 Wk i
B, H 330 nm i KSR A0 Bl s i, 25 A
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Table 6 Content of 6 components in 15 batches of Lophatherum gracile Brongn.

g REEHET/(mgeg!)  ZEEH/(mgg™!)

H2425#5 K/ (mgeg™")

HIRH/ (mgeg ™) SHIAH/(mgeg™ ") ARBFH/(mgeg )

H1 0.889 1 0.576 9 0.667 8 0.475 4 0.083 7 0.043 5
H2 0.267 1 0.2427 0.387 2 0.3356 0.126 5 0.0239
H3 0.254 9 0.190 8 0.360 8 0.353 3 0.048 1 0.0338
H4 0.8341 0.527 9 0.596 5 0.4412 0.079 7 0.043 4
H5 0.338 3 0.222 0 0.356 1 0.270 4 0.070 0 0.025 8
H6 0.483 6 0.2821 0.329 6 0.484 4 0.109 0 0.034 1
Sl 1.0918 0.660 4 0.2845 0.348 4 0.0839 0.0217
S2 0.4410 0.3016 0.628 7 0.608 4 0.062 9 0.064 7
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