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# E: BB XWAEPHTHEE Homalomena occulta 2 18hn & ERHMTRNILLE, N TE@REFNIRMKIE. 7% X
£E 19 SRR T4 4@ RE S, SR HPLC 3%, DL CenturySIL Cis BDS k(250 mmX 4.6 mm, 5 um) A SO, Z0E-
0.3% M R N IR SIAHBE FE BRI, P UIH (260, 330, 210nm) , [FGRLINT-AE{ R LASHR . WIHERR . Ff4RER. W&, 7+
KR TR A ME - Y. T, RRRER. MORER 11 AN g R FINSIR (R EZ) 2025 FERROTE
E SRS E, BB BY . DK AR D . 456582550 #T (hierarchical cluster analysis, HCA) « FE 4>
4347 (principal component analysis, PCA) + K743 (factoranalysis, FA) . s/ - 3iE- A4 (partial least squares-
discriminant analysis, PLS-DA) KK ICHE/3HT (grey relational analysis, GRA) X AN[EIF=H T i S 3k T4 S 5% 7
FREMIIHIL . 8558 19 LT b S Fabr = /5000 Ao 5 ) LR 0.251~0.903 mg/g. MIMERS 0.171~0.294 mg/g. FiIEAER 0.041~
0.101mg/g. i & 0.265~0.490 mg/g. Frizz 0.144~0.250 mglg. F+FAZ 0.046~0.088 mg/g. #1% ¥ 0.237~0.509 mg/g. B-4
{87 0.394~1.153 mg/g. {57 0.102~0.218 mg/g. RERMR 0.154~0.328 mg/g. HEAHER 0.071~0.116 mg/g. F54%kT 3.022~5.079
mg/g. =2 H 19.5%~33.5%. SIK5 2.4%~6.5%FIFRANEEIK S 0.5%~1.2%. AR AR AR, AR = T4 i =17
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St E, WEXaSrERmmEEREEY), N TEEITETNIRIETES%.
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Quality evaluation of Homalomena occulta in different producing areas
quantitative analysis and chemical pattern recognition
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Abstract: Objective To detect and compare the contents of multiple indexes in Homalomena occulta from different producing areas,
and to provide basis for quality evaluation of H. occulta. Methods In this study, 19 batches of H. occulta were collected. An HPLC
method was performed on a CenturySIL Cis BDS column (250 mm x 4.6 mm, 5 pm) with acetonitrile-0.3% phosphoric acid as the
mobile phase under gradient elution and wavelength switching detection at 260, 330 and 210 nm to simultaneously determine the

contents of 11 components (protocatechuic acid, caffeic acid, ferulic acid, quercetin, apigenin, pinocembrin, daucosterol, - sitosterol,
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stigmasterol, ursolic acid, betulinic acid). The content of linalool was determined, and the alcohol-soluble extract, total ash and acid-
insoluble ash were examined according to the 2025 edition of Chinese Pharmacopoeia. Hierarchical cluster analysis, principal
component analysis (PCA), factor analysis (FA), partial least squares discriminant analysis (PLS-DA) and grey relational analysis
(GRA) were comprehensively applied to evaluate the quality of H. occulta from different producing areas and to screen the quality
difference markers. Results The contents of each index in 19 batches of H. occulta were protocatechuic acid 0.251—0.903 mg/g,
caffeic acid 0.171—0.294 mg/g, ferulic acid 0.041—0.101 mg/g, quercetin 0.265—0.490 mg/g, apigenin 0.144—0.250 mg/g,
pinocembrin 0.046-0.088 mg/g, daucosterol 0.237—0.509 mg/g, B-sitosterol 0.394—1.153 mg/g, stigmasterol 0.102—0.218 mg/g,
ursolic acid 0.154—0.328 mg/g, betulinic acid 0.071—0.116 mg/g, linalool 3.022—5.079 mg/g, extract 19.5%—33.5%, total ash
2.4%—6.5% and acid-insoluble ash 0.5%—1.2%. Chemical pattern recognition analysis showed that there were some differences in
the quality of H. occulta in different producing areas. The 19 batches of samples were divided into 3 groups, and the samples with
similar origin were divided into one group. The quality difference markers of each sample were linalool, quercetin, ursolic acid, -
sitosterol and protocatechuic acid. The quality evaluation results of factor analysis and grey correlation analysis were consistent, which
showed that the quality of S15—S19 samples from Guangxi was better. Conclusion By analyzing and comparing the contents of
multiple indexes in H. occulta from different producing areas, the quality difference markers for distinguishing each sample were
determined, which can provide a method reference for the quality evaluation of H. occulta.

Key words: Homalomena occulta (Lour.) Schott; HPLC; chemometrics; grey relational analysis; comprehensive evaluation;

protocatechuic acid; caffeic acid; ferulic acid; quercetin; apigenin; pinocembrin; daucosterol; B-sitosterol; stigmasterol; ursolic acid;

betulinic acid
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(fit5 110773-202316) . RER R (Ht*5 110742-
202424) , JRE D EI=99.3%; WNHEER (b5
110885-202504) . FHERE (5 111503-202004) .
W& ('S 100081-202411) . Fr&k ( (5
111901-202205) Jii 5 77 #3% =98.4%, 5 LA g (it
5 110809-202207, i 97.5%) F B-4+ ¥
(#5 110851-201909, s 740 92.7%) , LA LX)
MRS B B S 2 R e TR s B N
(#549 CFS202202) . & S FE(Hk5 9 CFS202301).
MEARER (b5 )9 CFS201501) T [ ai R AE A=
REWRAF, FESHII=98.0%; LM FE AT
Wal, WALl 19 LT E/AMRES, B
ZIRBURAN . B JEE. U, TR, &
BAEHRNY 2 B s e xS R AR 2GS E, BB
K BERHEY) T9A# H. occulta (Lour.) Schott [T
BRI ZE . SRAEHEAR(E B ISR 1.
1.2 {425

Agilent GC 7890A A AHEIEAY (56 [EH %4
BHE AR 5 BS300S B4 KT (AE 2 X
WRAGHIRAT]) ; Agilent 1200 w27 47 AH (it ik
I CEEZFREERHE AT 5 SB-1000YDTD A =
BEveRs CTHoE MR R AR AFD .

=1 FREHTFFEREREER
Table 1 Collection information of Homalomena occulta in

different producing areas

4is  Frih RAER ] |4's = RAERT [A]
S1  #=MESE 2025-10 | S11 J"HMILE  2025-11
2 BNz lEE 2025-10 | S12 JUHEBIFE 2025-10
S3  EMNEHE 2025-11 | S13 JUHEERE  2025-11
S4  EMNFEEE 2025-11 | S14 JUESHEE  2025-10
S5  mE#NEE 2025-10 | S15 TP FEE 2025-11
S6 mEBRILE 2025-10 | S16 JTHEEREE  2025-11
S7  =m=EMHE 2025-10 | S17 JHEAMT 2025-11
S8  =ELoE 2025-11 |S18 JTHEEFHE  2025-10
SO  =EEEE  2025-11 | S19 JUEEASHE  2025-10
S10 J"HEKITE 2025-11

2 k54

21 FEERSENEAMHREY. DRSNS
MRS E

B 19 fIL T4 (w5 S1~S19) Z5444mky Gt —
S 29209, 1% (HPEZH) 2025 FFR—HBTEfE
TN 7 g Bl A, R 5 A 5
TR e S, DR CREERA, ARYE (hEZ
#i) 2025 FRPYER GEN 2201) DSGG A BLA TR H
W, MEHEIE ) 230208625 51 K > FIRANA I IR 73 o 45
R 2,

®2 1OMTFERDFERE. 2ROFEBERABERST (n=3)
Table 2 Linalool, total ash and acid-insoluble ash in 19 bathes of H. occulta (n=3)

By JAERE/(mg-g ) BEIETEIR /% BRI Y BRANETEIK 73 1%

Py F7 R (mg g ") BEEVER H/% BRI 1% BRANGEEIK 73 1%

S1 3.876 22.6 4.6 0.7
S2 4.132 26.0 5.8 0.8
S3 4.498 29.6 5.1 0.8
S4 4.597 25.5 5.3 0.8
S5 3.940 26.0 43 0.7
S6 4.029 27.6 3.0 0.9
S7 3.960 26.0 3.6 0.8
S8 3.825 25.2 4.1 0.8
S9 4236 27.5 3.5 0.9
S10 3.345 21.4 3.2 0.6

S11 3.185 21.1 3.4 0.5
S12 3.332 21.9 2.6 0.6
S13 3.086 20.3 2.4 0.6
S14 3.022 19.5 2.8 0.6
S15 4.666 314 5.2 1.1
S16 4.874 30.7 5.4 1.0
S17 4.969 33.5 5.7 1.1
S18 5.066 324 6.5 1.2
S19 5.079 29.1 6.0 1.0

2.2 HPLC ZIERTEE

221 @i i CenturySIL Cis BDS #F
(250 mmX 4.6 mm, 5Sum) ; FEEFEKTIH: 0~18
min 7E 260 nm 3 KA LZSTER « Wl g R e £
F%: 18~29 min 7E 330 nm VK ALK MM . 7+
KEMIFIAE; 29~65 min 7E 210 nm P ALK T
BARE NHF. B- SIE. O, RRRRAIMEAR; &
5 (A) -0.3%RR A (B) ARSI B e (0~
6 min, 10.0% A; 6~18min, 10.0%~28.0% A; 18~

29 min, 28%~55.0% A; 29~53 min, 55.0%~86.0%
A; 53~65min, 86.0%~10.0%A) ; #FEE 10 L,
FEIR 30 °C, AFRVLE 1.0 mL/min.

222 RGEGEHAMREE  BUR ARSI R
VAT (S, % BiR i st pE e . 45T
N BB S ARAT B TR A R R4, R
it 50 HE R 11 AN RO B I ) R A — B, Hg
BR B A KT 5 500, HEERTAE 0.95~
1.05 (1, RHAKRGEHERLE.
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1-protocatechuic acid; 2-caffeic acid; 3-ferulic acid; 4-quercetin; 5-apigenin; 6-pinocembrin; 7-daucosterol; 8- B - sitosterol; 9-stigmasterol; 10-ursolic acid; 11-betulinic acid.

&1

RAENERR (A) STHEEER (B) HEIEE

Fig.1 Chromatographic diagrams of mixed reference substance (A) and H. occulta sample (B)

2.2.3 O MEAVERIGHI A RS ARIUE ) LA IR . T
HERR . BTBRRR. MR, AR Tois. W b
T B-AEEE. GISEE. BESRER. MEARERN I M,

28 80% T EEIEAR, RS i LAER 0.212 mg/mL.

INHERR 0.076 mg/mL. FIEEER 0.028 mg/mL. #i 2
0.160 mg/mL. /32 % 0.072 mg/mL. A% 0.024
mg/mL. #% M 0.118 mg/mL. B-2{§EE 0.270
mg/mL. & 8% 0.052 mg/mL. A& R 0.090 mg/mL.
HEARTR 0.036 mg/mL HII 2, K 25 R BGZIE 2
FH 80% Il & EAGRE 20 %, RIFS& R LASER 10.60
pg/mL BNMHEER 3.80 pg/mL. FiIZEER 1.40 pg/mL. #
J % 8.00 pg/mL. Fr3EE 3.60 pg/mL. FFFAE 1.20
ug/mL. 3 M 590 pg/mL. -5 EEE 13.50
pg/mL. & & 2.60 ug/mL. A& R 4.50 pg/mL. HE

KR 1.80 pg/mL 7R A5 HE Sl 7

224 HHASEBR G & TSR EZM B RY
0.4 g, FERRE, AL 20 mL 80%F i, #HHt
B 45min, JELL, RV 80%H EEVLLL, & IR
HERE 25 mL, 5], JERL, SRIEED AR,
PR

225 AMERRFEHE FBEEN “2237 HURE&
WG, 73 H 80% H R 4. 10, 20, 40, 100
1200 fi5, FEAREENG, ralicif “2.2.17 Wikt
W, DUFRJLAER. WNHERR. PR, M. F
FE TR Y MNE. B SR, THEEE. B
R MERTR T AR ALRR (XD, DL& i
BIRFERNPALER (V) ERMERITTRE, 458 14
WA HA RIFHIZEMCR, Wk 3.

F=3 1 MEYIRFRERZ

Table 3 Standard curves of 11 compounds

&Y B )75 2 r 2R PEVU /(g mL™)
JR LR Y=4.762 8 X 105 X+791.3 0.999 1 1.06~53.00
WO R Y=29117X105X—1 183.2 0.999 7 0.38~19.00
Rl R R Y=1.281 4X10°X+436.9 0.999 2 0.14~7.00
W& Y=3.409 1X10°X+1053.2 0.999 5 0.80~40.00
FRER Y=2.3352X10X+1 708.4 0.999 6 0.36~18.00
TN TR Y=8.136 7X10°X—1 026.7 0.999 2 0.12~6.00
A N Y=4.208 4X10°X+779.1 0.999 4 0.59~29.50
B-4r 55 i Y=4.551 9X 105X+ 806.8 0.999 9 1.35~67.50
TR Y=1.968 1 X106 X+1 381.5 0.999 6 0.26~13.00
REIRLIR Y=3.707 6 X 106 X-+447.6 0.999 7 0.45~22.50
MEAR R Y=1.601 8 X 105 X+650.2 0.999 3 0.18~9.00

2.2.6 G

BFA4E (S FEdh, 1%

“2.2.4” WU 7k &AL, R R 6 1K,
IR LIRER . WHERR . FTZEIR . Wi R 2 sk
Trinz W18 N, B4 EIME. ELESEE. REAUR.
MERRUEHIFAIF 15 RSD. % BL/r WETHIARK) RSD

RN 1.06%+1.29%1.57%- 1.11%- 1.32%- 1.64%-
1.16%-+ 0.94%. 1.45%. 1.28%-. 1.43%.

227 HEMWRE BTHE (SO M6, 7
AAZHR “2.2.47 DU kG &AL, HERE,

TOSRRLATR . WHERR . FTBERR . M 2. &R
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Tekaz. 3 M. Bl THEE. RERRR.
MERTRIEIAR, FHHE % 7 it & 73 80 RSD. 4
B AN B S B RSD RN 1.24% 1.48%.
1.73%1.31%- 1.59%- 1.81%- 1.39%- 1.15%- 1.54%-
1.42%. 1.62%. RIZITEEE M RIT.

228 faEtEiAE HCTHME (SRR,
“2.2.47 WUR 7SI A SIS A RIAE 04 24
4, 8. 12. 20, 24 h #EFERTI, THEEJLARER. W
MERR . BIERRG . M . AR ME. HE b
T B-ArilE. FEIRE. BERER. MEAERVE ALY
RSD KN 1.63%- 1.74%- 1.81%- 1.59%- 1.52%-
1.96%. 1.70%- 1.74%-. 1.58%-. 1.68%. 1.85%. %
RBHARTTIELE 24 h WEA RIFFae .

2.2.9 JNFEREICRRLE  BCCI e a0 T A
(S Ffih 0.2 g, KEEMOE, Lhms . AR (120%-
100%-~ 80%) HIATEEXF I AR (5 LRI o
MERR . BIERRR . M. kR TE. HE b
. B-ArEE. TEEE. RESRER. MEKRERFTEIRIE

4354 0.112 0.041. 0.013. 0.084. 0.036. 0.012.
0.063. 0.127. 0.029. 0.054. 0.019 mg/mL) , %[&
“2.247 TR NERSEHARIER (KT 30
HRE, THER LR IR . FTERER . MR
FrRER TP E. W% M. - i, SHmE.
RESRIR . MEATR 1T 35 I U2 5314 98.60%
99.05% . 97.78% - 97.54% . 99.78% . 97.47%
100.05%- 99.66%- 98.45%- 99.94%. 98.41%, RSD
SN 1.56%+1.14%1.16%- 1.25%+0.86%- 0.93%-
1.09%-+ 0.86%- 1.55%-. 0.60%. 0.64%, %R KM
BT S T ik R 1 R AT o

2210 FENE 19 MTEE (S1~S19) , %
M8 “2.2.47 TV S ARSI, AT BT,
FIFHZ MR R M5 LA 11 AN TR =48
SERNEK 4. 19 #TFEF 11 Dl i EHErt
BOK, FiE S B NE S R MER S LN 1.7,
Forp J5 ) LA IR o & 73 H i KAB 5 S /IME I A% ik
3.6, AIREAR SRR FROK. T2 RS R

x4 TRE-HSHSHTFRIEBVNESER i=3)

Table 4 Contents of H. occulta from different origins and batches (n=3)

JFES B (me-g )

PGS

FULRER  oneERe  BUARRR  MEcER  OFSER iR PN BRIl SR BRI MEARR
S1 0.542 0.216 0.072 0.412 0.185 0.059 0.308 0.619 0.137 0.261 0.094
S2 0.578 0.243 0.077 0.411 0.144 0.070 0.295 0.592 0.150 0.268 0.116
S3 0.599 0.245 0.083 0.390 0.165 0.072 0.341 0.612 0.155 0.247 0.110
S4 0.643 0.220 0.082 0.423 0.177 0.068 0.237 0.643 0171 0.279 0.111
S5 0.439 0.189 0.075 0.413 0.167 0.063 0.451 0.843 0.175 0.283 0.098
S6 0.408 0.227 0.101 0.447 0.190 0.060 0471 0.683 0.140 0.328 0.114
S7 0.514 0.209 0.083 0.470 0.177 0.067 0.415 0.820 0.163 0.297 0.093
S8 0.601 0.221 0.089 0.490 0.181 0.069 0.393 0.735 0.152 0.321 0.103
S9 0.484 0.203 0.086 0.437 0.190 0.071 0.434 0.781 0.157 0.328 0.109
S10 0.526 0.209 0.069 0.358 0.150 0.072 0.314 0.526 0.102 0.214 0.087
S11 0.293 0.184 0.059 0.447 0.157 0.084 0.500 0.480 0.125 0.187 0.099
S12 0.313 0.189 0.063 0.400 0.161 0.082 0.426 0.498 0.140 0.184 0.071
S13 0.282 0.171 0.045 0.376 0.152 0.088 0.509 0.394 0.129 0.201 0.092
S14 0.251 0.178 0.041 0.361 0.146 0.086 0.446 0.435 0.119 0.154 0.090
S15 0.829 0.277 0.066 0.342 0.234 0.050 0.301 1.069 0.176 0.286 0.087
S16 0.808 0.294 0.080 0.323 0.244 0.053 0.258 1.109 0.218 0.220 0.085
S17 0.771 0.265 0.056 0.304 0.229 0.049 0.372 1.030 0.185 0.306 0.082
S18 0.874 0.288 0.069 0.280 0.250 0.046 0.279 1.153 0.212 0.253 0.079
S19 0.903 0.281 0.054 0.265 0.239 0.056 0.251 0.990 0.197 0.298 0.076

23 REFMFREL W53k, PP IT IR BRSO LR, 14T HCA, R
2.3.1 HCA UDUIHERE. RV, SRS MBRAE  REMEAED LK 2. 3. s8RERKEEDY 10

PEI Gy Je 11 AN FEAR G B s i e A &, DAL
KRB, TR HONIT, FIF SPSS 26.0 B, B
SEPAT KMO AT Bartlett BRI A ER19), 45 5L T
7~ KMO A 0.650; Bartlett BRI FER IS E T A
385.942, HHIE N 105, P<0.05. T3 4HIA) %

i, 19 L TH@RA 3 K 5 1 KR S1~S9,
TR =/, 522N S15~S19, T, 2
3 KN S10~S14 T 7R B 3 Wl 2 M EKD T
BRMEFERIR, A 3 AN FA TRV 22, *
BHT 2 N ER B2 R G EIEE S .
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Fig.2 HCA map of 19 batches of H. occulta
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Fig. 3 Scree plot of 19 batches of H. occulta

232 PCA UUIyjtslz. ERptER Y. S5 1.
ARy« JRILZRER . WNHERR . FTBRRR . B
FrRERS Friags. W% M. B R, SN, /8
RERAIMEARIR 15 B4 A&, AT SPSS 26.0 X
PERIBEAETT AR A 7y, S5 RAT 2 DR 1y

FEE N 9.893 F12.620, 34>1071, BEFTTZ=THRE A
83.424%, FHHIX 2 A~ K57 BeA RO MO it (] 1) 3=
EARREERY (RS o HAEE 1 B0 TR N
65.956%, JWLT IR, BVAEIR Y. BIK
FRANVETE R S JELZRER S UMHERR . FroR 3 TR ER
BAE ML B BRI S S, 2R 2 B
TIRRHRN 17.469%, £ ZXBLPTELRR. M K. At
FRAHERFRIEE (£ 6) o B SIMCA 14.1 ¥t
X R E PCA B8, 19 HE TR PCA
B ELE 4, FEaRIENLS HCA —E.

x5 YHTERPERSHESH
Table 5 Analysis of variance of principal components in 19
bathes of H. occulta

TRy RRAEE T ETTERE /% RS T %
1 9.893 65.956 65.956
2 2.620 17.469 83.424
3 0.975 6.497 89.922
4 0.424 2.827 92.749
5 0.335 2.230 94.979
6 0.260 1.736 96.715
7 0.136 0.906 97.621
8 0.104 0.691 98.312
9 0.098 0.655 98.967

10 0.052 0.348 99.315
11 0.045 0.301 99.617
12 0.032 0.216 99.832
13 0.017 0.110 99.943
14 0.007 0.048 99.990
15 0.001 0.010 100.000

®6 EIMNVERRERD SN REEE

Table 6 Principal component loading table and principal component score coefficient matrix

o DAl ¥ 3 B35 2

TR FE 2 ES2 % T2
J5 R 0.968 0.121 0.098 0.046
TRV 1R 0.928 0.171 0.094 0.065
RIKSY 0.871 -0.001 0.088 0.000
FRANT A AR 53 0.946 0.079 0.096 0.030
J LA IR 0.961 -0.048 0.097 -0.018
(R 0.948 —-0.061 0.096 -0.023
(GEZ 0.198 0.893 0.020 0.341
Mtz 2 -0.601 0.725 -0.061 0.277
HRE 0.915 -0.152 0.092 -0.058
T E -0.929 -0.102 -0.094 -0.039
B3 N -0.712 0.094 -0.072 0.036
B-7+ S E 0.938 —0.007 0.095 -0.003
R 0.895 —0.030 0.091 -0.011
RESRTR 0.518 0.709 0.052 0.271
MEARTR -0.252 0.833 -0.025 0.318
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K, HREAMAG—, AKX 1 X5 2 FISR 4 HdE
AT hRAEAC AL I, FEEE A PCA 1 2 AN 3 By 1
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G EARK AR AT HE T . AR T
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Table 7 Principal component scores and ranking of 19

Yij=

Q)]

batches of H. occulta

s Fi Fi Fi HE7
S1 -0.210 0.049 —0.156 14
S2 —0.057 0.822 0.127 11
S3 0.086 0.664 0.207 8
S4 0.182 0.876 0.327 6
S5 -0.235 0.475 —-0.087 13
S6 -0.187 1.877 0.244 7
S7 -0.187 0.817 0.023 12
S8 -0.178 1.359 0.143 10
S9 -0.109 1.334 0.193 9
S10 —0.796 -0.703 -0.777 15
S11 -1.353 —0.361 —1.146 17
S12 —1.061 -1.181 —1.086 16
S13 —1.437 —1.086 -1.364 18
S14 —1.430 -1.562 —1.458 19
S15 1.207 -0.322 0.887 3
S16 1.372 —0.559 0.968 2
S17 1.276 —0.632 0.877 4
S18 1.746 —0.884 1.196 1
S19 1.399 -1.225 0.851 5

Fi=YnXx1+YoXxo+-+ ¥ Xy (2)
Yi AR S EAE, x NS R
w=% 3
CZ

Wi j AR, G A5 AN T TR
K, CHEBIETRE

Fi=Fa X Wi+Fo X Wa 4)
2.3.4 PLS-DA NiE—oHr 19 fit T AR
a2 A 22 7, SR ZEF AR EY, dh4Li21T SIMCA
14.1 B FHEA1T PLS-DA, 45 % BB GE 1 S5
R% N 0.900, R?y>Ny 0.891, FiillfE 115% 0> N
0.851, ¥JRKT 0.5, RO SLET I AT,
PLS-DA BB 5K (K 5) #En 19 it T EE%
KREREH. FHZEEEERE (variable
importance projection, VIP) {E ¥4 2% 8 A5 X} 43 2K
MR EZ S TTER, VIP R, 677 54 250
JREZEF TR A, DL VIP> 1 ARk brdE, 7%
S AN R 22 VA BLEE DS AR L M
RERER. B-B M EAME LR (B 6, el
VIP {87354 2.031 9. 1.7367. 1.4277. 1.2255
F11.087 7, X 5 ANECAEAS [F] P2 Hb T 47 i OB
BERBRNEE, &5 A F T 2 A i
BZEFMEEAA R, AKIE PLS-DA % 2 %
FERLE, W HAE A HEAT 200 R B Bk, 15 H e
B (B 7)), SREAM R 02 HZT &
F M R2 AN Q* i, KW PLS-DA BRI AAFAE L
FELE 23, AN AT R
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Fig.5 Score chart of PLS-DA model for 19 batches of H.
occulta
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Table 8 Dimensionless processing results of 19 batches of H. occulta samples

. Yy

TR R DA BRI ANE NB M pASN TSN R AR SER MR SR BRREKD
S1 09663 09524 1.0127 1.0651 0.9936 0.8859 0.8358  0.8393 0.8665 1.0089 0.9947 0.947 6 0.863 6 1.0599 0.8537
S2 1.0305 1.0714 1.0830 1.0626 0.7734 1.0511 0.8005 0.8027 0.9488 1.0359 1.2275 1.0102 0.993 5 13364 0.9756
S3 1.0679 1.0802 1.1674 1.0083 0.8861 1.0811 0.9254 0.8298 0.9804 0.9548 1.1640 1.099 6 11311 11751 0.9756
S4 1.1464 09700 1.1533 1.0936 09506 1.0210 0.6431 08719 1.0816 1.0785 1.1746 1.1239 0.974 4 12212 0.9756
S5 0.7827 0.8333 1.0549 1.0677 0.8969 09459 12239 1.1431 1.1069 1.0939 1.0370 0.963 2 0.993 5 0.990 8 0.8537
S6 0.7274 1.0009 14205 1.1556 1.0204 09009 12782 09261 0.8855 1.2679 1.2063 0.9850 1.054 6 0.6912 1.097 6
S7 09164 09215 1.1674 12151 09506 1.0060 1.1262 11119 1.0310 1.1480 0.9841 0.968 1 0.993 5 0.829 5 0.9756
S8 1.0715 09744 12518 12668 09721 1.0360 1.0665 0.9966 09614 1.2408 1.0899 0.9351 0.9629 0.9447 0.9756
S9 08629 0.8951 1.2096 1.1298 1.0204 1.0661 1.1777 1.0590 0.9930 12679 1.1534 1.0356 1.050 8 0.806 5 1.097 6
S10 09378 09215 09705 0.9255 0.8056 1.0811 0.8521 0.7132 0.6452 0.8272 0.9206 0.817 8 08177 0.7373 0.7317
SI1 05224 08113 0.8298 1.1556 0.8432 1.2613 13569 0.6508 0.7906 0.7228 1.0476 0.778 7 0.806 3 0.783 4 0.609 8
S12 05580 0.8333 0.8861 1.0341 0.8647 1.2312 1.1560 0.6753 0.8855 0.7112 0.7513 0.8146 0.836 8 0.5991 0.7317
S13 05028 0.7540 0.6329 09721 0.8163 1.3213 13813  0.5342 0.8159 0.7770 0.9735 0.7544 0.7757 0.5530 0.7317
S14 04475 0.7848 05767 0.9333 0.7841 1.2913 12103  0.5898 0.7527 0.5953 0.9524 0.738 8 0.7451 0.6452 0.7317
SIS 14780 12213 09283 0.8842 12567 07508 08168 14495 1.1132 1.1055 09206 1.1407  1.1998  1.1982 13415
S16 14405 12963 1.1252 0.8351 1.3104 0.7958 0.7001  1.5037 1.3789 0.8504 0.8995 1.1916 1.173 1 1.2442 12195

i

S17 13746 1.1684 0.7876 0.7859 12299 0.7357 1.0095 13966 1.1701 1.1828 0.8677 1.2148 1280 1 13134 13415

SI8  1.5582 1.2698 09705 0.7239 13426 0.6907 0.7571  1.5634 13409 0.9780 0.8360 1.2385 12381 14977 1463 4

S19  1.6099 12390 0.7595 0.6851 1.2836 0.8408 0.6811 13424 12460 1.1519 0.8042 12417 1.1120 13825 12195
WREE (R ~ HEPPUDR BREAIXT ORI (R @1, AR S, ARAEARXISCIBEEANG 19 bR iS4k
RIS IR, ARSI (R K, RUIFERT 7, S5RMAR 10, 45800, S15~S19 SRS -
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Table 9 Correlation coefficients of each evaluation unit and optimal reference sequence
Bl Clo
JR LA TR WmE AR BT SRR W B K PR TR AR R I I -4 K 1 L H I AR SRR MORIRR D7 ARIE IR IR ER I By AN E K 70
S1 0.474 5 0.44090.508 50.590 50.44920.4200 0.4036 0.4154 0.41720.564 90.50560.4609 03911 0.5190 04118
S2 0.500 8 0.546 60.55560.58750.33330.538 5 0.3886 0.4035 0.46030.591 81.00000.5207  0.4828 0.7454 0.4667
S3 0.5175 0.556 50.62500.52940.38400.567 6 0.4474 0.4123 0.47930.51790.78950.6389  0.6423  0.5942  0.4667
S4 0.5563 0.45380.61220.626 80.420 60.5122 0.3333 0.4267 0.55240.63970.81820.6810 04667 0.6308  0.4667
S5 0.4127 0.36930.53570.593 60.38970.456 5 0.7010 0.5504 0.57420.659 00.55550.4745 04828 0.4824 04118
S6 0.3971 0.478 61.000 00.723 40.469 00.428 6 0.7817 0.4467 0.42641.00000.91820.4948  0.5426 03694  0.5385
S7 0.4560 0.41980.62500.84910.420 60.500 0 0.5913 0.5327 0.51330.73720.49450.4789 04828 0.4141 0.4667
S8 0.5191 0.45720.71441.000 00.43440.5250 0.5397 0.4759 0.46770.92540.633 80.4506 04575 0.4607  0.4667
S9 0.4376 0.40330.666 70.679 80.469 00.5527 0.6445 0.5050 0.48731.00000.76270.5496  0.5384 0.4060 0.5385
S10 0.4637 0.41980.48390.460 10.34640.5676 04109 0.3771 0.33330.43280.43690.3723 0.3665 03832 0.3684
S11 0.3483 0.35860.41670.72340.363 00.840 1 0.9380 0.3606 0.384 10.381 60.569 60.3519  0.3609 03981 0.3333
S12 0.3559 0.36930.44120.55550.37320.7778 0.6210 0.3669 0.42640.376 60.33330.3706  0.3763 03445 0.3684
S13 0.3443 0.33330.348 80.496 70.351 01.0000 1.0000 0.3333 0.39450.406 60.483 80.3404  0.3465 03333 0.3684
S14 0.3333 0.34650.33330.46580.33760.9131 0.6834 0.3458 0.36940.33330.46400.3333  0.3333 03565 0.3684
S15 0.8150 0.78330.46150.43190.76820.3559 0.3954 0.8188 0.58000.67440.43690.7134 0.7691 0.6120 0.777 8
S16 0.7743 1.000 00.588 30.402 50.89840.3750 0.3514 0.8960 1.00000.446 10.42060.8339  0.7143  0.6508 0.6364
S17 0.7118 0.67950.40000.376 90.71630.350 0 0.4982 0.7552 0.63730.798 10.39820.9034  1.0000 0.7193  0.777 8
S18 0.9183 0.91100.48390.348 81.00000.3333 0.3716 1.0000 0.906 10.53700.37820.9874  0.8643  1.0000  1.0000
S19 1.0000 0.82550.38960.33330.82830.3962 0.3452 0.6996 0.73410.743 50.36001.0000 0.6141 0.8039 0.6364
R 10 19 T FRERENKEKESRENHF
Table 10 Ranking of relative correlation degree and quality of 19 batches of H. occulta
95 Rip Ris Ri 7 EIkd Rip Ris Ri 7
S1 0.464 9 0.5615 0.4529 14 S11 0.4752 0.684 6 0.409 7 15
S2 0.5415 0.526 8 0.506 9 12 S12 0.4305 0.701 6 0.3803 16
S3 0.544 6 0.490 3 0.526 2 9 S13 0.458 7 0.7533 0.378 5 18
S4 0.546 5 0.5114 0.516 6 10 S14 04211 0.798 2 0.3454 19
S5 0.509 9 0.5272 0.4917 13 S15 0.626 2 04723 0.570 1 4
S6 0.601 0 0.498 3 0.546 7 6 S16 0.665 9 0.478 9 0.5817 2
S7 0.532 1 0.503 0 0.514 1 11 S17 0.648 1 0.480 2 0.574 4 3
S8 0.568 5 0.486 7 0.538 8 S18 0.736 0 0.494 8 0.598 0 1
S9 0.576 1 0.479 5 0.545 8 7 S19 0.6473 0.5216 0.553 8 5
S10 04149 0.678 1 0.379 6 17
3 Wit 18~30 min 7E 330 nm PN R TR

AT FEAE T 53900 25 51 A AT A [ 3 )
FEHC A FEBUAT] (60%~90% H ) A1 B ]
(30+ 45, 60min) , PAJFJLAER. WNHERR . FiTZR0R
W SRR TR, T M. BB EEE.
T, RERER . MORIRI)E ENIKYE, HiE 80%
FH 6 7 SR 45 min T AF (A 5 ) 46 1 i
I R AMEHRERT LL AT DA 11T AN S AR
HANEIE, KA KU AR : 0~18 min 7
260 nm PBAKOAG I LS EE Wi PHE PR RO A R R 5

FIFFAZ; 30~65 min 7F 210 nm P ALK H 2
M. B-2 S IE. THEEE. RERRRAMEARRR . W56
W52 T K AN RAR AR 3 B IR I W (0.05% ~
0.3%) -ZJEIRBNARIT, 11 DRI B RCR, 45
BRI, K IE-0.3% MR T, AR ik K
FRLRRR, & S ARAR L g 7 B R 4T
ARIGLL 19 HETHENTF TSR, HKH
(R EZG ) 2025 SERROTFAIN TR B BIK 5
FEANIEYE I oy A5 R E & &, R Esr 1 5L
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B oneEER . BTBRER. M. AR ER. AR &,
FAEY N B EE. TISEE. BERMER. MEKPERIN
HPLC VET R R L ElE, BT 585,
KRR RGR S S GRA EME T AR P T4
R EIPA RS, 85 52t I R & AT
ZHMER, 19 LT HEEFE MR EZ SRR, 8
AAEJLASER 0.251~0.903 mg/g. MIMERZ 0.171~
0.294 mg/g. FTELELZ 0.041~0.101 mg/g. #i &
0.265~0.490 mg/g. K% 0.144~0.250 mg/g. T¢
FAZ 0.046~0.088 mg/g. B N 0.237~0.509
mg/g. P-4 ¥ 0.394~1.153 mg/g. & & 0.102~
0.218 mg/g. FERER 0.154~0.328 mg/g. MEAFR
0.071~0.116 mg/g. F51%EE 3.022~5.079 mg/g. B
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