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JREVENY, FRIE 10 P REZEARS & E. &R 23 #tdbVb3 HPLC FRGUEISILILEC T 22 Mg, ARt E AT &
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SRR H T 8 Z R AR SR . AP S 10 M EZRGM S T iR Wk AEIER. BRER. BTN
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Quality evaluation of Glehnia littoralis based on HPLC fingerprint and multi-
component quantification combined with chemical pattern recognition

WANG Leiqing, XU Sulin, XUE Junjuan, LI Bo, LAN Linxin
Department of Traditional Chinese Medicine, Shandong College of Traditional Chinese Medicine, Yantai 264199, China

Abstract: Objective To establish the HPLC fingerprint and multi-component content determination method of Glehnia littoralis
combined with chemical pattern recognition method and evaluate the quality of G. littoralis from different Genuine producing areas.
Methods The HPLC fingerprint of 23 batches of G. littoralis from different Genuine producing areas was established using a haloCis
column (150 mm x 4.6 mm, 2.7 pm), with acetonitrile (B) and 0.1% acetic acid aqueous solution (A) as the mobile phase, column
temperature at 40 ‘C, flow rate at 0.4 mL/min, and detection wavelength at 254 nm. The quality of G. littoralis samples from different
Genuine producing areas was evaluated by cluster analysis (CA), principal component analysis (PCA), and orthogonal partial least
squares discriminant analysis (OPLS-DA) using SPSS 27.0 and SIMCA 18 software, and the contents of 10 main components were
determined. Results A total of 22 common peaks were matched in the HPLC fingerprints of 23 batches of G. littoralis, and 10
components were identified as rutinum, isoquercitrin, quercetin, psoralen, 8-methoxypsoralen, bergapten, imperatorin, isoimperatorin,

Panaxydiol(1, 8-heptadecadiene-4, 6-diacetylene-3, 10-diol), and Falcarindiol (1,9-heptadecadiene-4,6-diyne-3,8-diol). The similarity
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of the fingerprints was between 0.698 and 0.999. The 23 batches of G. littoralis were classified into three categories by cluster analysis.
The results of PCA and OPLS-DA analysis indicated that the quality of G. littoralis from Hu Cheng, Shandong, An Guo, Hebei, and

Mu Ping, Shandong was better. Seven components, including panaxydiol, falcarindiol, 8-methoxypsoralen, bergapten, imperatorin,

isoimperatorin and psoralen,were identified as the marker components causing the quality differences among different producing areas.

The contents of 10 main components in G. littoralis, including rutinum, isoquercitrin, quercetin, psoralen, 8-methoxypsoralen,

bergapten, imperatorin, isoimperatorin, panaxydiol, and falcarindiol, were 4.75—32.96, 1.12 —20.42, 6.06—22.85, 0.93—24.15,
2.24—36.46, 8.12—59.57, 2.77—27.39, 10.05—44.67, 75.19—524.35, and 96.73—654.32 pg/g, respectively. Conclusion The
established HPLC fingerprint of G. litforalis is simple and reliable, andl, 8-heptadecadiene-4, 6-diacetylene-3, 10-diol, 1,9-

Heptadecadiene-4,6-diyne-3,8-diol, 8-methoxypsoralen, bergapten, imperatorin, isoimperatorin psoralen and isoquercitrincan be used

as the main index components for the quality evaluation of G. littoralis.

Key words: Glehnia littoralis Fr. Schmidt ex Miq.; chemical pattern recognition; content determination; coumarin; flavonoids; polyacetylene;

rutinum,; isoquercitrin; quercetin; psoralen; 8-methoxypsoralen; bergapten; imperatorin; isoimperatorin; panaxydiol; falcarindiol
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k% DAD, SEHEZHER); halo Cis (150 mmX
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m R E T BE s SFERETEH 2 (A5 110827-201812
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.

23 AL S AM P HRIE LR 1, AR R
dimELTREREEREH#HREE NI S G
littoralis Fr. Schmidt ex Miq., FEWIWL)E, 1EUEE
FEG KRG 2, RS R, FTAREMIT 50 C
HAETERARET, BTSSR, HERAE,
WiEfE, BT TRasEham.

x1 S HHMERER

Table 1 Source information of Glehnia littoralis

'y 7 SRS [A] Uikl A SRS Ja]
S1 bz 2022-10-08 S13 LU AR SEBH B A% 2022-10-20
S2 bE B | | 2022-10-19 S14 LR 2022-11-02
S3 bE B | | 2022-10-28 S15 LR 2022-10-13
S4 bE B | | 2022-11-19 S16 LR 2022-10-01
S5 bE B | | 2022-11-02 S17 LR 2022-10-12
S6 LU R SR BH #H AR 2022-10-01 S18 WERETFEEF 2022-10-01
S7 LU R SR BH #H AR 2022-10-19 S19 WERETFEEF 2022-10-01
S8 LU R SR BH #H AR 2022-11-22 S20 WERETFEEF 2022-10-01
S9 LU R SR BH #H AR 2022-11-29 S21 WERETFEEF 2022-10-02
S10 Ll AR S BH #H R 2022-10-12 S22 NELERET 2022-10-01
S11 LU AR S BH #H A 2022-10-21 S23 REEYiN 2022-10-02
S12 L1 7R 3 P % 2022-10-22

2 FEEEHR 2.1.2 XTSI HAE a3 R B BRI R

2.1 BRAIHIE

2.1 K RAEE R S RIS AR
5.0g, MEERE, EEIEHIVIES, A 70% 8
100 mL, &1 60 min, 40 ‘CHA 4L 40 min, X
7, BUH BIEW, IR R 77N R 7 2
3k, e, AHFERER CREARIRE, BT
f o KGR FRE VR TR G &, N 20 mL 440K,
FEIIN 20 mL BERE 406, BEAAE 1 IR, BRK 20
min, WEERSIR C.06)Z, EE AR 3 IR, GHEK S
Fis /2 1 ISR 7R, SR A B 2 5 42 SmL. JEAERT
28 0.22 um i ALIEREIET o

FT (216 mg) Tt R (3.55mg) it & (3.45
mg). AMFIEE (3.10 mg). EMFFER (3.08 mg)-.
WFHE S (3.55mg). KKATHIE (2.80 mg). KK
MHE (2.92mg). AZ —FF (2.09mg). R
¥ (8.32mg), A 25 mL KR g, HEE
BEmBEEREZE, BBEFT (0.086 4
mg/mL ). F# B 2% (0.142 mg/mL) . #it i 2 (0.138
mg/mL). *MEFAEE (0.124 mg/mL). LT R
(0.123 2 mg/mL). #FHABE (0.142 mg/mL). BX
AAAZE (0.112 0 mg/mL). FERATHIZE (0.116 8
mg/mL). A% “H¥ (0.0836mg/mL). ¥EKIH %
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(0.332 8 mg/mL) WIIRAXTHRSA . 20 Bl HEREFS
WA T MR MR MEARER. TEl
BR. PP G BRATEI R S5 RRATH 200 IR
2 mL fIANZ W 3 mL. VE R B 6 mL &
25mL EfhERE 25 mL, 7538 A% IR TR .
REXTIBMIERE T (6912 pg/mL) . SH 7 2%
(11.36 pg/mL). #itfz & (11.04 pg/mL). #MEEE
(9.92 ug/mL) FEMEFZE (9.856 pg/mL) i FAH A
fig (11.36 png/mL). BXATHHZE (8.96 pg/mL). EEX
HIEAZER (9.344 pg/mL). A2 (10.032 pg/mL).
R R (79.872 pg/mL).
2.2 EWENERE
221 (A% halo Ciz (150 mmX 4.6 mm, 2.7
um) SR, FBIAN 0.1% L BRKER (A) -2
(B), VEBikbiE: 0~5min, 12%~20%B; 5~10
min, 20%~40% B; 10~20 min, 40%~41% B;
20~30min, 41%~45% B; 30~40 min, 45%~60%
B: 40~50min, 60%~70% B; 50~60 min, 70%~
85% B; 60~70 min, 85%~50% B; 70~80 min,
50%~35% B; 80~85min, 35%~12% B; 85~90
min, 12% B. AR E AN 0.4 mL/min; K 254
nm; AEEN 40 C; HFEEN 10 pl.
222 FEEERLE BERS S6 At S MR
MVATR, FEER €217 TR kA AL SR
W, IR “2.2.17 TR MRS AR e, 1ESE
WISE 6 I, 3R A LA WU T RRAF XS I IR RSD {H
9 0.90%~0.27%, FHXTOREA A /N T 0.02%, R
AN BHE R UT o
223 HEEMRAK BUES (S6), %M “2.1.17 1
TR, &AL S EER 6 fr, 1%
“2.2.17 BUR (3% 55400 R, 1F & S Il T
FAI) RSD H 23514 0.22%~0.09%,  AH X} 5 B3 i [A]
/NT0.02%, FREZATI 5% E G R IT
224 FEMEREE BURESD (S6), fif “2.1.17 I
TR &I SRS, AT 0. 24 4.
8. 12, 24h #ZM “2.2.17 Tl F il &Rt RE, 23 3
THE A SLE IEIETH A RSD HAE 0.01%~1.10%,
LA W [ RE 6T A BE I 1] RSD (/T 0.10%, 1%
Rl 75 95AE 24 h AR E MR R AT .
2.2.5 HPLC R8BSR @I AIAGERIRN
23 #tALY> S L HPLC s S N (P 25 i 4E
SUETE AU PP R 8D (Version 2012.130723,
EERHGEFZ RS, @Eyvitibs HPLC ol

FHRATHILLE 4T, LA S1 NS REE, RAT
Bk, WIRIETEREEN 0.1, 22 ARIE, mark 1§
ULHC, ‘EmdBacEis, Hh, treEh 22 MAE,
FRINT 10 N, IKUCHFT (2 518, R ER
(350, #it R (8 T, *hEEER (12 FI§).
TeEER (13 ). BT NEE (14 S8, FKHET
A (15 5. FRRETIHER (16 S8, NS
(17 ZW), SRR (18 Fig), 23 #tdbbZ(
HPLC S nfasr i TR R 5 At e 45 g0 it
[*) HPLC W.I& 1 F1E 2.

| Xt R
—— A A= - $23
¢ = = :
YV O S— PN I S——
—1 n
| Se——— e —
il e —— o Sva———
| i Nasa—— i
e —— i — Y,
0 10 20 30 40 50 60 70 80
t/min
B 1 23 #RAE~ZHIEDE HPLC Znisa Bl Fnxt i
IEB AL

Fig.1 HPLC superimposed fingerprint and control
fingerprint of 23 batches for G. littoralis from different

origins
17
14
| 177’ | 15
| 1 6712 | | 16 ] 10
ez | B.20 2,
13 1
A 23 812714 15 16 &8
o J} LﬂJ\ [N o
0 10 20 30 40 50 60 70 80

t/min

2-55T s 3-RMER; 8- R 12-4MEIER: 13-{EMEE;
14-BhFHEAER: 15-BRATIIZER: 16-RRKATHHER: 17-A3 28
18- Rk 1.

2-rutinum; 3-isoquercitrin; 8-quercetin; 12-psoralen; 13-8-metho-
xypsoralen; 14-bergapten; 15-imperatorin; 16-isoimperatorin;

17-panaxadiol; 18-falcarindiol.
E2 REXR&E HPLC EiE (A) MitidS&## HPLC
XTERIELEE (B)
Fig.2 HPLC chromatograms of mixed control products

(A) and control fingerprint of G. littoralis (B)

2.2.6  FESUMEHBUE Y KA (R tilis
SR TEAR LB PRAN R GE) WALV S AT AR L 73
B, AHRLEE PP 45 R W3R 2, JbVb 2R R P KT
BRI H VI (R A X AR E , 20 B LR, ALY B2
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Table 2 Similarity evaluation results of 23 batches of G.

littoralis

T AEALEE T AEALEE
S1 1.000 S13 0.698
S2 0.999 S14 0.895
S3 0.936 S15 0.896
S4 0.940 S16 0.870
S5 0.940 S17 0.817
S6 0.776 S18 0.925
S7 0.774 S19 0.931
S8 0.805 S20 0.843
S9 0.759 S21 0.851
S10 0.831 S22 0.859
S11 0.843 S23 0.873
S12 0.726 wof REFE A v 0.952

MIFEARPER 7o BT DUERERR BT R A Ny S g,
THEAF 2 23 HEZ5F 1L W 1A X £ B T ] AT AR
XPUETHI AR o &5 SRR, FEAUE R A X G mAFEE
K ZES, (HREH R RER P RSD<
3%, PESAHLEE N 0.698~0.999, HrbAa 1 #it245
FHBLEE/NT 0.7, 4 #HEZ5M RS LE 0.7~0.8, 11
HEZ5 M AL ZE 0.8~0.9, L4 7 HARBLE WM
SERIIME 0.9 VL b, REIARF=HALYD S 2584 (1))
B EMES.
2.3 LERNIRA
23.1 HCA UL 23 #tdbybZ 2 g pis i g
NAR R, BEERDE SN SPSS 27.0 #iEd, SR
IREEEIERE, P WGBE BV T R4 HCA, 258
B3 fis, MERIREEEA 8 i, FradbibSREi T LA
BH3EK, MNERITLEH, S1~S5 (b)) 5
1 S6~S13 CIZRSEFHTARD TMNE 2 2%
S14~S17 (LA, S20~823 (W), NS
3K,
2.3.2 PCA ¥ 23 #itdb¥b S A g il AR §
A SPSS 27.0 F1 SIMCA 18 %A, xtdbibZ 2544k
17 B o A1, ) KMO BURE & 1) 15 %0 0.256
Bartlett BRIEAS i Bon B 1% P<0.01, BEBAHFFTEL
PEIE G AT PCA, DL SRR > 1 FE 3R EUR
e, e TN S i KT ik, 19 3IM%
PEREBEILIRIAG 2 4 DT A EILE 4, H R
T ZDTERE N 88.208%, UiHHIX 4 AN E M AKX
SIAEFA L AFEHLRACD S0 2 S fa bs 4y
HAFEE 5 DTk 2 L2 3.

MR F AT AERE (£ 4) ATRUAEH, EH 1
FEM T AR R EER. BTN, BR
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3 it SUMRGRESE
Fig.3 Hierarchical cluster analysis of 23 batches of G.

littoralis
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El4 LibS%H PCA EAE
Fig. 4 PCA screeplot of G. littoralis
*3 HEESHERRE

Table 3 Eigenvalues and variance contributions
ERET  FHEE TETERE% BRI ETTRE %

1 7.015 31.886 31.886

2 6.655 30.252 62.138

3 3.325 15.115 77.253

4 2410 10.956 88.208

HE . Rl RRATHER. AS 2. &
W RE R B 2 T8 T4 200 21,
5. 7. 64 MitZZR . A 11, FRRETHAER . MR &
s R, T 3 EERBTHS 1. 2T, 1§ 4,
19, 9. 7. 5. 11, 10 FMEE, Fls 4 F 2B
TUE22. NS TFE. U104 190 210 dERAR R,
U 20, RKATEAZER . FERETEAZR MG B

12 SPSS 27.0 B AFTHE 23 #HEALVD SRR I Ak
I, LA R Bt ) STRR A A A T HE R
LA IEHATHEY, SR WK 5. FE4AHT 5 AL
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Table 4 Component matrix
% i) 1 2 BR433 R34 D% BRA)1 532 433 434
U1 -0.087 0.109 0.875 0.095 | #MEARE 0.986 -0.102 0.014 -0.013
T -0.043 0.228 0.805  —0.348 | {EMIEFER 0.951 0.007 -0.002 —0.175
el R 0.727 0472  -0.170  —0.019 | #hFH A 0.876 0.197 0.015 -0.257
g4 0.289 0.140 0.792  —0.268 | BREI#HE 0.864 0.287 0.071 0.230
WS 0.106 0.914 0.334  —0.083 | SEERAETHHER 0.749 0.510 0.110 0.221
U6 0.462 0.852 0.007  —0.140 | AB—_E 0.746 -0.308 -0.145 0.493
U&7 0.194 0.898 0360  —0.048 | iE KM B 0.861 0.138 0.073 0.238
i e 3= 0.156 0.849 0.075  —0.429 | &19 -0.361 0.200 0.777 0.266
&9 0.253 0.370 0.488  —0.690 | W&20 -0.068 0.944 0.030 0.235
10 -0.727  -0.169 0.221 0379 | %21 -0.097 0.925 0.074 0.250
11 0.287 0.845 0.255  —0.018 | W&22 0.193 0.297 —0.021 0.829
#5 23 #itdLibBNERNEIFIHF
Table 5 Factor scores and sorting of principal components of 23 batches of G. littoralis
i ESN % FRI2 F 3 F R4 S
S9 233522 -1.4030 53352 7.9750 10.229 6
S4 21.655 8 -0.5533 3.8203 4.599 0 9.4899
S17 20.989 9 5.069 4 -3.196 1 —0.876 1 9.4879
S3 17.146 6 48323 -3.2177 1.091 4 7.8277
S8 14.250 5 3.6813 2.8909 -0.976 2 7362 8
S16 14.143 5 3.1449 29755 -1.3743 7.193 0
S7 12.857 5 2.7202 2.4702 -1.356 8 6.4630
S6 12.279 3 2.5972 24059 -1.1342 6.180 1
S12 7.4922 10.628 8 1.667 7 27372 6.1611
S2 9.9314 8.066 4 —0.400 4 2.4052 6.154 6
S5 7.465 8 10.592 1 1.656 1 2.748 8 6.138 6
S13 7.4380 10.429 6 1.748 5 2.8250 6.100 4
S1 8.9915 8.322 6 -0.367 5 2.8416 5.836 9
S10 9.1670 4706 9 23767 -0.277 4 5.433 4
S11 8.818 5 4.6825 2.3402 -0.073 3 52762
S22 9.730 1 2.566 4 —0.450 6 4.4673 4.629 6
S23 8.4392 3.649 5 -0.786 0 2.832 4 43192
S15 7.765 1 24875 0.345 6 -0.3720 3.928 8
S14 7.691 2 2.580 1 0.306 5 —0.464 2 39156
S21 6.576 4 2.1482 0.506 1 1.423 4 3.374 4
S20 5.774 8 1.999 0 0.650 8 1.384 7 3.027 4
S19 4.889 8 3.0425 -0.307 2 1.4138 2.769 5
S18 47739 2.9549 -0.276 7 12799 2.703 8

FER B SO, S4. S17. S3. S8, TtlHiX 5 ANtk
D SUM IR E ST, HHABFE R ZE R,

2.3.3 OPLS-DA ¥ 23 #itdbibSAE M 22 MG
I TH A S\ SIMCA 18, Z/3 #1153 HCA 1573 B
WK 5, OPLS-DA 577K 6. HE 5 A%,
SIMCA 1§%| HCA &5 SPSS 27.0 5 2I#) HCA K

—%. w6 ", EHIEEEFEXEN, 4
RATLATREN S1~S5 (i), RETH 2 IR, X
WIX 5 MAEAAMEE R, v 128 S6-S13 (1l
HREBHEARD FERETE 3 R, BNHE 2 K,
S14~S17 QUZREF), T 1 R, S18~S23
(NZHD, MT5 4 RIE, BEERUL, BRE 3K,
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Fig. 5 HCA chart of 23 batches of G. littoralis
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Fig. 6 OPLS-DA score chart of 23 batches of G. littoralis

HERSREERIEA—F, H OPLS-DA 15
53 B 5 B W . OPLS-DA 43 #T g % 58 4 (R AR BAS [R5
A2 BRI 225, ik O AL 22 55 B R Tk R
{297

KH SIMCA 18 #ff, Hdbib S A7l
TERBEFNEA:, HATEE ST ARt AE
RIS (R N 0.946, RIAZERIETREE (RYy)
9 0.901, FEAIFEIFEE (0 H~0.761, R2Y5 02
KT 0.5 R :57, Gt 200 YCE Hr S22,
BRI EE 7 fos, AR B2 0.336<<
0.5+ 0? N—0.793, BAMIE M R 9 0.327<<0.5. O* N
—0.834, 2 FFEM RN 0.325<0.5. 02 A-0.556,
WS RER R2 M 0.346<<0.5, Q® N—0.564, B&iE
Hi = DXRE 5 U I AHAS S8 e, R IR Y
AL AR, AR E % EEEXIN,
4% OPLS-DA #AY 152 VIP {H, VIP 154K
W 8 Frax, 198wk 6 . ikt VIP {H
KT 1B, &AM RIS R, &
AR, BT AR BRATIAER . FRRETHHER.
TR AMEIRER. B R, R 8 MRATE
AL Sz R B,

Correlation between original Y-vector and permuted Y-vector

7 23 #itdtiv5 OPLS-DA E#ia1
Fig. 7 OPLS-DA replacement inspection diagram of 23
batches of G. littoralis
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Fig. 8 VIP score chart of 23 batches of G. littoralis

F 6 23itdLib &K VIP B RMHF
Table 6 VIP score chart of 23 batches of G. littoralis

D% VIP#3 53 D% VIPES)
ANB T 2299710 | HitHz & 0.811 327
HERR 1.586 750 | %20 0.784 260
eI 1.490590 | &5 0.661 353
KA 2= 1.196 790 | 419 0.658 651
FEERHTH R 1.058 050 | &6 0.638 775
EMEE 1.056390 | W&10 0.619 698
WMEER 1.021230 | &4 0.593 033
RS 1.006 260 | %9 0.488 768
U&7 0910269 | 7T 0.465 718
21 0.856422 | U&11 0.393 977
22 0.826 658 | U1 0.322 195

24 b BEERSEENE

24.1 A% halo Cig (150 mmX 4.6 mm, 2.7
um) EAEE:, FEIAA 0.1% L RKIEW (A) -2
(B), ¥elikEfE: 0~5min, 12%~20%B; 5~10
min, 20%~40% B; 10~20 min, 40%~41% B;
20~30 min, 41%~45% B; 30~40min, 45%~60%
B: 40~50min, 60%~70% B; 50~60min, 70%~
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85% B; 60~70 min, 85%~50% B; 70~80 min,
50%~35% B; 80~85min, 35%~12%B; 85~90
min, 12% B. ARFRLE N 0.4 mL/min; 13 K 254
nm; FEEN 40 C; BEFEEN 10 pL.

242 LREMEHEE 217 TR XIS AN
W, %R “2.2.17 TUR RS SR AR b, A
v 5 0] R €L T 0 (R B I R SR AR — 35, B TR
LEMERLE, AikEILE 9.

243 REEERLE HUS Se Mk =2iMt
W, IR “2.1.17 TR k& db b 246K
MRV, TR €2.2.17 TR B LR A AR ERED 2
HEEME 6 IR, AR, 5l E
RSD, SRR T w2 M=, «hF s
. MEER. PRTFHTAER. BRATEHER . R RKCHT
. NS 2R AR BRI A RSD fH 7
A 0.90%- 0.60%- 0.66%- 0.27%- 0.49%- 0.34%-
0.57%- 0.34%-. 0.32%. 0.45%, FWZALISHEH
FE R

244 FEEMRE RS (S6), %M “2.1.17 1
T ER A, B S RIER 6y, I
“22.17 TR RS AFA ERE, DARRETEI R S R
U, TSRS R B RSD, S5 RERFTT .
SR W R AVEIER. EAREER. BTN
WS, BRETEHER . RERATEHR . NS . RM
TR RSB RSD H A 0.19% 0.09%-
0.09%-0.20%- 0.21%- 0.22%- 0.12%- 0.11%- 0.09%-
0.09%, & BIZATI 57 B 1 R AT .

245 REtEie BURES (S6), fii “2.1.17 1
TR SIS ISR, 2T 0 2. 4.
8. 12, 24h ¥/ “2.2.17 T N AiE K AFHERE, 435
T & BRI T AR ) RSD, 455 SR T . Sl
. MR, AMEIER. EMEER. TR,
RRETEAZR . FRKETEIR . NS . IR RN
W& T AR RSD {23 N 1.10%40.85%40.41%-0.79%-
0.82%-+ 0.66%- 0.00%. 0.66%-. 0.59%. 0.88%, %
HFZAG I J7VELE 24 h WARRSE MR R IT

f
c

g ‘

d h’ ‘

ol i
RRTY.un vy o T (I k r I e o B

b € i .

a‘ ¢ d £ e b
Y B o A

0 10 20 30 40 50 60 70 77
t/min

a-f 1 b-FMECER: MR d-AMVEIRR: eAEMIEER; CHRTHIANE: ¢BHTHIR: h-REKITR: AS TR A RA TR

a-rutinum; b-isoquercitrin; c-quercetin; d-psoralen; e-8-methoxypsoralen; f-bergapten; g-imperatorin; h-isoimperatorin; i-1, 8-heptadecadiene-4, 6-

diacetylene-3, 10-diol; j-1,9-heptadecadiene-4,6-diyne-3,8-diol.

9 RAXMEBE (A) FitibE&#Em (B) HPLC Ei%
Fig. 9 HPLC analysis of mixed control products (A) and G. littoralis (B)

2.4.6 ZMEXRRELR HHkHEER “2.127 BUK
X HE R IEROE &, I R E AR, MR A
T 1.08. 2.70. 4.05. 5.40. 6.75. 10.80 ug/mL, 5t
Wit Hz 2 1.775. 4.437 5. 6.65625. 8.875. 11.093 75.
17.75 pg/mL, Ml 2 % 1.725.4.312 5.6.468 75.8.625.
10.781 25, 17.25 pg/mL, #MEFEE 1.55. 3.875.

5.8125. 7.75+ 9.687 5. 15.5 pg/mL, {EMITER 1.54.
3.85. 5.775. 7.700. 9.625. 15.4ug/mL, fhTFHHA
W5 1.775. 4.437 5. 6.656 25, 8.875. 11.093 75, 17.75
ng/mL, FRATHIZ 1.40. 3.50. 5.25. 7.00. 8.75. 14.0
ug/mL, FRKETHHZ 1.46. 3.65. 5.475. 7.3, 9.125,

14.6 pg/mL, A% [ 836, 20.9. 31.35. 41.80.
52.25. 83.60 ug/mL, AR EE 66.56. 166.40.
249.60. 332.80. 416.00 pg/mL HIEW, % “2.2.17
T Bl 5 A R e, DA B IR B R AL AR (X0,
ORI RUA AR (YD, 3 hlbRiE 28I
HATERYERNS, S5 0K 7.

24.7 IR (LOD) HE&EFR (LOQ) LOD A
LOQ LA A5 : LOD=3 ¢/S, LOQ=10
o/S, Horh o Je ARl VA 77 R bn vk il 26 R LR y AR
w2, SRR rrE & RIS, THE
GiRNET.
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Table 7 Linear relationship and correlation coefficient of 10 components
e LA A TS r 2R M/ (ug-mL Y LOD/(ug-mL™1) LOQ/(ug-mL™)
T Y=47183 X—1915.5 0.999 9 1.00~50.0 0.066 7 02222
e Y=64791 X—1119.7 1.000 0 1.00~50.0 0.0220 0.073 2
i e 2= Y=80242 X—18 080 1.000 0 1.00~50.0 0.2012 0.073 2
WENRER Y=104 976 X+4 460.8 1.000 0 1.00~50.0 0.040 7 0.135 8
TEMEE R Y=174 689 X+8446.3 1.000 0 1.00~50.0 0.116 3 0.387 7
e Y=96 240 X—315 1.000 0 1.00~50.0 0.036 3 0.120 9
G ES Y=129 064 X+2 468.2 1.000 0 1.00~50.0 0.021 7 0.072 4
SERRATEH R Y=75753 X+191.2 1.000 0 1.00~50.0 0.018 4 0.061 5
N - Y=26 456 X+1229.9 1.000 0 6.00~600.0 0.149 9 0.499 5
R Y=2372.3 X+29 558 0.999 9 6.00~800.0 3.894 0 112.980 0

24.8 IIFEEISEAES  HURES (S6) IALID S 2k
K250 mg, FEHEFRE, 364, Rk IIMNE ST
MRS B IR T (6,912 pg/mL) Fedffd
ez (1136 pg/mb). #ite R (11.04 pg/mL) #MEfiE
# (9.92 ug/mb). TEEEER (9.856 ug/mL). AN
fig (11.36 pg/mL) BRATHHZE (8.96 pg/mL)+ SHEKATHH
7 (9344 pgmL). NS (10.032 pg/mL). Rk
B (79.872 pg/mL) & 1 mL, 4% “2.1.17 Wi F A5k
ATV, W BB YIRS, %R - ]
EE R 101.96%- 101.25%- 99.65%- 100.18%- 99.62%-

99.80%. 101.85%. 100.53%-. 100.28%- 99.86%, RSD
H53 504 1.08%- 1.12%- 1.06%- 1.21%- 1.07%- 1.28%-
0.98%. 1.12%. 1.35%. 1.08%.

249 FEMEGEINE B 23 ANPEHALYD S 2
K50g, FEWE, TATHI% 6 47, %M “2.1.17
TR )% AR B A, HZ R “2.2.17 TUN il
FAFHREREIN, TRES T MR R MR Hb
HHEE. feMER. BFMH AR, BRATHER. R
IR AS TR, RN S E, 4R K
8, 23 fkZimirh s T M R MR Hb

#F8 23 #itdLib B 10 KK FHIEE (n=6)
Table 8 Average content of six ingredients of 23 batches of G. littoralis (n=6)

JiE B (ng g )

i
X ST FWEE WMEE EEE ERGE BENAE WE RRNNE AP R EERm
S1 6.07 20.34 13.35 15.69 21.73 59.56 25.46 28.23 270.26 394.44
S2 5.98 15.43 13.52 15.70 21.74 59.57 25.57 28.99 274.82 428.79
S3 5.15 13.52 6.69 24.15 36.46 43.36 27.39 37.19 475.24 474.15
S4 6.00 18.62 6.66 23.83 3595 44.51 26.92 36.09 466.22 567.37
S5 6.01 18.62 6.75 23.79 35.89 44 .41 26.85 35.96 465.36 463.89
S6 882 1419  17.52 1.01 3.70 8.77 10.44 35.88 455.08 455.39
S7 538 1403 1794 093 3.76 8.12 11.43 37.37 463.71 501.26
S8 826 14.88 8.17 2.96 224 22.16 15.40 33.11 521.61 534.47
S9 8.28 14.46 11.43 12.86 22.10 24 .98 15.32 32.64 522.38 654.32
S10 5.74 10.13 7.51 5.00 2221 12.40 17.48 15.15 452.01 520.11
S11 6.07 9.40 7.69 4.99 21.86 16.51 17.39 14.04 444.57 481.70
S12 32.96 8.66 10.76 6.47 6.02 1691 18.22 32.33 347.01 504.33
S13 32.88 9.22 10.84 6.09 5.79 10.86 18.02 32.32 349.51 407.33
S14 492 2042 13.16 6.05 8.93 33.89 12.30 44.67 343.80 425.25
S15 5.98 8.51 6.64 3.04 4.48 17.51 6.20 23.00 172.72 310.36
S16 12.28 17.36 22.85 4.40 14.60 28.09 19.32 33.52 49991 326.30
S17 12.42 17.92 20.19 5.44 13.61 2537 20.98 38.26 524.35 485.22
S18 4.75 12.34 9.84 7.03 10.43 17.66 2.84 10.57 161.59 98.91
S19 4.98 12.78 10.02 7.38 10.71 19.41 2.77 10.05 161.55 96.73
S20 5.92 1.12 6.06 4.01 8.63 10.57 10.32 20.25 75.19 346.84
S21 6.06 11.42 6.51 14.70 9.16 11.45 10.48 21.16 475.81 566.67
S22 2717 3.67 13.41 6.78 20.23 3091 6.13 19.32 84.02 370.44
S23 9.49 11.52 13.36 6.57 18.82 30.80 5.69 18.31 82.14 345.78
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HRER. TeMER. BFHARE. BRATHE. 7B
AIEAER . ASRE. R EERP Y R E 580N
10.07. 12.98. 11.34. 9.08. 15.61. 25.99. 15.34.
27.76 351.69 424.35 pug/g; 1 T HAGTE 4.75~32.96
ng/g. FEME R OARLE 1.12~20.42 ng/g. MRS
AATE 6.06~22.85 pg/g AME IR R /0 i fE 0.93~24.15
uglg. TEMEER AP AAE 2.24~36.46 ng/g. HFHHA
B& A AE 8.12~59.57 ng/g WRRT R AR AE 2.77~
27.39 ug/g. FERATEHZR 70 AGAE 10.05~44.67 pg/g.
NZ: AR AE 75.19~524.35 pglg. vE Rk 4
FTE 96.73~654.32 pg/g. ARG &2 e KITE R
TS ERE, TEMABREFZIERIH,
2.4.10 FEAIELE Q-Marker Hi7r HAS . 1%
RARCEE TEREE R PR AER. BRATHER. &
BRETEAZR . AVE IR A M % 8 N & &l
ZERINAN, 2R E S9 GLAEMHIND. sS4 (i
JbZ[E). S8 GBI S3 Qb2 [E). S17
CLUZR PS5 Mt AR EVE R & BAEAHEA AT S,
b PR B B AR/ PCA 5 OPLS-DA
e thiim, H—PIRRAS R, F R R,
MR BT AR, BRATHZR. FRETHHER.
MR ZR A R 25 8 AN B 9 5] S A= 1T i
ZE AR EE R, ol UME RAGID 2 i &I B9
1E Q-Marker.

3 it

PRI A 2 T RISEEGAT] (100% FBE.
90%H . 80%HEE. 70%HEE. 100% L 90% 2.
Bz, 80%LHEE. 70% LB $EHUT0 GBS ik
[l FREURTE] (104 20, 304 45. 60 min). ¥#
FEEUER(1g - 15mL1g : 20mL A1 1g: 25mL),
K (210, 254, 280, 320. 365nm) ZE41F,
WisE 7 AEAHI AT, 7E 254 nm NREIITE R
WL, BIRERES, WESITESK,

A FE S T AN [F) T8 PR X ARV S 2 6
HPLC fR4UEE, frE i 22 NMEHIE, $8E T 10
AU, FRURE ZRRECR, RN FRLIRZH T
BAE—EMZER. BB, 53] &i
KA S G B ERERKIbREES S Hd, LR
SERH A TGz BRI L AR 2R~ B 250 T AT

XF b A By B S B S TR AR, R AT
i, J5iAasE, AT H TS24 i E 1T
FBFR AR FRARELEAZFR

SE R
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