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Abstract: Objective Improvement of quality standards of imported medicinal herbs, Un-caria gambier Roxbs. Methods Sixteen
batches of imported Chinese herbal medicines of Uncaria gambier were collected and systematically characterized, physicochemically
and chemically identified as well as moisture and total ash were determined according to the methods under the Quality Standard for
Catechu and 43 Other Imported Medicinal Herbs issued by the State Food and Drug Administration. The original thin-layer

identification method was optimized, and the evaluation index of thin layer chromatograph (TLC) was established, the methods for the
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determination of acid-insoluble ash, leachate and epicatechin were added, and the con-tents of catechins and epicatechins in the samples
of U. gambier were deter-mined by high-performance liquid chromatography (HPLC), and the method validation was carried out.The
column was Welch Ultimate LP-Cis (250 mm X 4.6 mm, 5 um), and the mo-bile phase was methanol (A)-0.02% aqueous phosphoric
acid (B) (0—5 min, 15% A, 5—20 min, 15%—25% A, 20—30 min, 25% A, 30—32 min, 25%—40% A, 32—35 min, 40% A, 35—36
min, 40%—15% A, 36—41 min, 15% A) at a flow rate of 1.0 mL/min, with the detection wavelength of 280 nm, the column
temperature of 35 °C and the injection volume of 5 pL.The HPLC fingerprints of U. gambier were established, and the S6 peak was
used as the reference, and the similarity evaluation was carried out by using the “Similarity Evaluation System of Chinese Medicine
Chromatographic Fingerprints (2012 Edition)”, which was combined with the cluster analysis, principal component analysis, and
orthogo-nal partial least squares discriminant analysis to evaluate the quality of U. gambier.Results The traits of U. gambier herbs
were in accordance with the regulations, the characteristic spots in the thin-layer chromatograms showed clear colora-tion and good
separation. 12.72%—14.15% of moisture, 2.94%—3.89% of total ash, 0.21%—0.67% of acid-insoluble ash, and 81.39%—86.83% of
leachate were found in 16 batches of samplesFor the determination of catechin and epicatechin, the linearity of the mass concen-tration
of catechin was good in the concentration range of 15—180 pg/mL (»=0.999 4), and that of epicatechin was good in the concentration
range of 10—120 pg/mL (» = 1.000 0), the RSDs of the results of the precision, stability, and reproducibility tests were all lower than
2.00%, the average spiked recovery of catechin was 100.83% with RSD of 2.17 (n = 6), and the average spiked recovery of epicatechin
was 99.90% with RSD of 1.20% (n = 9).The catechin content of the 16 batches of samples ranged from 19.38% to 24.74%, and the
epicatechin content ranged from 3.49% to 5.66%. A total of six common peaks were identified on the HPLC fingerprints, and two of
them were identified as constituents, of which peak 2 was catechin and peak 6 was epicatechin. The similarity of the 16 batches of
samples was greater than 0.99. The RSDs of the relative retention times were in the range of 0.16%—0.31%, which indicated that the
reproducibility of the common components of the samples among different batches was good. Cluster analysis (CA) divided the 16
batches of samples into three categories, principal component analysis (PCA) extracted three principal components, and orthogonal
partial least squares discriminant analysis (OPLS-DA) screened three differential markers. The components common to U. gambier
herbs were not significantly affected by the growing environment of origin in terms of content accumulation, but there was a gap
between groups. Conclusion The preliminary quality standards of U. gambier were: moisture not more than 16.00%, total ash not
more than 5.00%, acid-insoluble ash not more than 1.50%, alcohol-soluble leachate not less than 70.00%, catechin not less than 21.00%,
and epigallocatechin not less than 3.00%. The similarity of the fingerprints should not be less than 0.90, and the HPLC fingerprints
combined with chemical pattern recognition and multi-indicator content determination should be further investigated, which can
provide a reference for the comprehensive evaluation of the quality of U. gambier.

Key words: Uncaria gambier Roxb.; thin layer chromatography; high-performance liquid chromatography; fingerprinting; catechins;
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Fig.2 Fluorescein of catechin under 365 nm UV light
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GERE 1. REY, 16 MAFEHKIT ) LZERIR
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Table 1 Determination results of moisture and total ash in 16 batches of U. gambier medicinal materials

s KT 1% SR % s K 1% SR %
S1 12.72 3.73 S9 13.59 3.80
S2 14.15 3.89 S10 13.76 2.98
S3 13.44 2.94 Si1 13.31 2.98
S4 13.35 3.86 S12 12.98 3.13
S5 13.58 3.29 S13 13.22 3.65
S6 13.25 3.67 S14 12.86 3.34
S7 12.82 3.49 S15 13.04 3.77
S8 13.45 3.78 S16 13.67 3.43
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Fig.3 Thin layer chromatography of 16 batches of U.

gambier medicinal material samples
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reference substance solution (A) and test sample solution (B)
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Table 2 Determination results of catechin and epicatechin contents of 16 batches of U. gambier medicinal materials

ikl ILREY% RIVEEY% BEE% i ILHEF/% RILEFRY% SEEY%
S1 23.61 4.11 27.72 S9 21.26 4.08 2535
S2 21.70 3.60 25.30 S10 21.75 4.55 26.30
S3 23.84 4.05 27.90 S11 19.38 4.97 2435
S4 2437 5.07 29.44 S12 20.50 5.24 2551
S5 2474 4.99 29.74 S13 21.00 5.36 26.36
S6 21.28 3.49 2478 S14 20.84 5.34 26.18
S7 22.00 4.25 26.26 S15 2222 5.66 27.88
S8 22.62 3.83 26.46 S16 21.47 5.50 26.97

23 FrENINE

231 FRANEMEKSY B 16 MEAMEERBA, %
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Table 3 Determination results of acid-insoluble ash and leachate of 16 batches of U. gambier medicinal materials

i PRANETEA 3% i L BER /% %5 BRI IR I3 % i BRI /%
S1 0.24 86.83 S9 0.27 85.71
S2 0.62 84.88 S10 0.21 81.95
S3 0.33 86.30 S11 0.34 83.45
S4 0.37 86.33 S12 0.53 83.88
S5 0.67 82.79 S13 0.44 85.73
S6 0.55 81.44 S14 0.62 82.24
S7 0.25 85.48 S15 0.45 85.67
S8 0.56 81.39 S16 0.28 84.53
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(3)” WAk KA E IR 6 X, ek AR, DL
6 T (RILEZ) NSHIE (S, ZEHEER
T 1.5 Hma RAE KD, 15T 2% AT WEAR T OR B I
6] ) RSD 7E 0.11%~0.19%; S1~S6 FAH %I AR
RSD 7 0.39%~1.64%; LK% L R IF .

(5) EEMRE: BT JLAFEM (20240501),
F7H8 “2.3.3 (2)” W7 IE AT 6 A s,
%8 “2.3.3 (3)” Tt &R bR, o AR,
PL6 Sl (RILFER) NSMHIE (S, THHEMGR%
LA I AF G BE IS 18] () RSD 7E 0.04%~0.10%;  #H
NP THIFAAE 1.10%~3.94%; RIS E 2 M R U,

(6) FaE M aEe : B JLAHFE i (20240501,
58 “2.3.3 (207 BT & P AT, o T
HI1%J5H 0. 2. 4. 8. 10, 12h 8 “233 (3)”
T 5 bR, e antig R, Lo Sk (R
ILEZE) ARG (S), HEMSEIE I X
5 B4 5 18] ) RSD 7 0.02%~0.06%;: S1~S6 )4
SHIETH AR RSD 7 0.20%~4.60%, ¥9/MT 5.00%;
I AL S AR AE IR AR 12 h WRRE T R 4T

(7) fagU RS A RSB RREL 16 #L7 LAY
AR “2.3.3 (2)7 Tl & paR i im i, %R
“2.3.3 (3)7 T ta 3l S AR ERE, K3k 41 min Y HPLC
Ko 8 24 e e SRS AR AL RN RS (2012
WO A, 13 S4 S IREE, ALECHIEME, (A
HWRIEWN 0.1, &% S8 EME SIILHED S A Bext
RIS B, 16 L7 JLASFE M) HPLC & nisac &
DL IR L 5. 6, FEARTE 6 MLAIE, 15

'1 S16

L e—=tihe—ces sl
0 5 10 15 20 25 30 35 40
t/min

5 16 #OXAEIKRIEJLZ HPLC BMELEE (S1~
S16) FnxfHRIELEIE (R)
Fig.5 Overlay HPLC fingerprints of 16 batches of U.
gambier from different sources (S1—S16) and

referencefingerprint (R)

2

_f_.ﬂ__,uk_l

0 5 10 15 20 25 30 35 40
t/min

2-)LKE; 6-RILHKE.
2-catechin; 6-epicatechin.
6 7JLZ HPLC 354 &L
Fig. 6 HPLC fingerprints of U. gambier

WHA 2 MR, BULERER (2 508), RILEER (6
S

(8) AHBLEE S0 #T:  DAAE i HEFR S B b
#E, THE 16 LK T7 JLASFE S I ARBLRE, 25 Rk 6
Fiws, BESARLUE N 0.998~1.000. ISR
JLZEAE i 2 RN [ e TR A X I P A 7y B o 2 e
Ko HAHEEE N E) ) RSD 7E 0.16%~0.31%, #*
A TR K TR S A oy IR B MR Ao AR AR
FEVPAN S5 R LR 4.
2.3.4 KM (cluster analysis, CA): 7E SPSS
21.0 AT 16 #H7 ) LAESLA GG, KA
HIFBER, LOPHBRRIREE ST R0, S0
Bl 7. MEIREE Y 8 B, AIERON 33, 1 2%
S1. S2. S4. S5. S7. S8. S10; %% 2 35: S9. S14~
S16; %5 3 3%: S3. S6. S11~S13, RHIAMHE"
77 LA it A s A — 22 5, MR =
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Table 4 Results of similarity evaluation Results
- FRALEE
ST S2 83 sS4 S5 s6 ST S8 S9 SI0 SIl SI12 SI3 Sl4 SI5 SI6
SI 1.000
S2 1.000 1.000
S3  1.000 1.000 1.000
S4  1.000 1.000 1.000 1.000
S5 1.000 1.000 1.000 1.000 1.000
S6  1.000 1.000 1.000 1.000 1.000 1.000
S7  1.000 1.000 1.000 1.000 1.000 1.000 1.000
S8  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
S9  1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.998 1.000
SI0  1.000 1.000 1.000 0.998 0.998 0.998 0.998 0.998 0.999 1.000
SI1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999 1.000 1.000
SI2° 0.999 0.999 0.999 1.000 1.000 1.000 1.000 1.000 0.999 1.000 1.000 1.000
SI13  1.000 1.000 1.000 0.999 0.999 0.999 0.999 0.998 0.999 0.999 0.999 0.998 1.000
S14 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
SI15  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999 1.000 1.000 1.000 0.999 1.000 1.000
S16  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999 1.000 1.000 1.000 0.999 1.000 1.000 1.000
R B Fhss oy 1 B i I TR AR HEAT KMO A ELRER AR 56
0 5 10 s 20 25 23] KMO ERE AT 0.5, 4t PE/NT 0.05, 12
1 AR AT BIHEAT PCA, ORI L3R P SEAT S0 3T -
Si ¥ 16 LT )LAH 6 NLE RIS IEN Fa b
il A SPSS 21.0 #ft, GRS RAREL AL, 13
S8 B E R A OCRFEAE K DTk 3, 5 RWER 5. DA
ois | TRARER>1 NI, 98] 3 ARG, 51
:;6 N TR T ZETTHRE N 50.888%, £ 2 £ T E T
S15 | WRE N 21.968%, £ 3 EWRH T ETEREAN
o ] 16.867%, RMTTZTTRF N 89.723, 1% 3 NEMK
$3 o3 T REAC S T ) LA 2584 i ) o R AN A
o MBEAE B 8) AT, FRRECE R4, i3 A

7 16 MAREIRIEF I LE M RERNKE
Fig. 7 Cluster dendrogram of U. gambier medicinal

materials from 16 different sources

J7 LR B A B Ak, 24 BRaRIRIEE Ay 3 N,
T L X AR 2 2, BRREHIX A FRAE S 3 2K,
91 RFECRA KRV HIX .
2.3.5 FE5r T (principal component analysis,
PCA)

(1) FHiHME S vTik 3 : 3T PCA Z 01T, 4
IBM SPSS Statistics 26 FAFXT 16 #HL75)LARKA 6

F R IR ZRIBOR, T 5 & 32 00 B R A X
N, BREHET 3 AN F RO E—EFEE AT DU RE R
Ji LR

(2) RArHERE: 3Bk SPSS 21.0 Bk Hrfs 21
FHIEE S ormk R ) RIS, W8 R7 LA E . |
FATHERE AR 60 LAR T84 KT 0.5 43 #r, F sy
15 B FERIET U 3~6; EAs 2 158 FERIE
T 1. 45 FRH 3ELEEERFETIE 1. 2, Bk
s IILEREZERNER TR EZHERS
MR,

(3) EIIMG5>

5 SffT: i@ SPSS21.0
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®5 FHILEBGMIER PCABXRY
Table 5 Correlation coefficients of PCA for U. gambier

®6 TROBEER

Table 6 Principal component loadings matrix

medicinal material samples S A7 I ER4r ERRA2 ERA3
FRSr FHHE  TERERE% BB ETERE % 1 -0.368 0.642 0.634
1 3.053 50.888 50.888 2 0.491 -0.473 0.667
2 1.318 21.968 72.856 3 0.745 0.497 —0.285
3 1.012 16.867 89.723 4 0.703 0.591 0.153
5 0.954 —0.083 —0.159
4 6 0.847 —0.281 0.191
s J7 ZETTEREE S S HERE, K 16 k7 LRI R
U Ve TR FR AR TE AL AR B, DL 2 o0 1 7 22 Dk 3R
= 2 NARER, T 16 H7 L& BRI 55
€ G155, HHATHY, PR S, RZFER
N R . SRERNER T, ERSGEE IR
o HF N S1>82>87>S11>84>S14>85>S15>
2 émi« 5 6 S13>87>S8>S9>S16>S10>S6>S3, Z&Hk

El8 16 MEIRIESILZAMEAE
Fig. 8 Screen plot of U. gambier medicinal material

samplesfrom 16 different sources

AR ENFZJE VUL . EVRE L B ES 5 )L O £R
BRI EAAE) T, WY LSRG M I
Ji o AE S AR R A2 AR A B B R A
K, (BAFAELR ZE B .

®T FILFXERDBINEEED

Table 7 Principal component scores and comprehensive scores of U. gambier

s EHI T2 T3 ZaE | %5 EHS T2 T3 LZa
S1 2.54 2.03 —0.53 1.84 S9 1.09 1.02 —-0.27 0.82
S2 2.48 2.16 —-0.50 1.84 S10 0.42 0.81 0.63 0.56
S3 0.02 0.27 0.26 0.12 S11 2.38 0.57 0.58 1.60
S4 1.67 1.48 0.65 1.43 S12 1.92 0.54 —-0.21 1.18
S5 1.66 1.81 —-0.52 1.29 S13 1.67 0.90 0.12 1.19
S6 0.27 0.29 0.43 0.30 S14 2.01 1.52 —0.49 1.42
S7 2.49 2.08 —0.60 1.81 S15 1.38 1.23 0.65 1.20
S8 1.20 1.09 1.02 1.14 S16 1.01 1.32 —0.52 0.80

2.3.6 OPLS-DA 4r#fr i#t—RHA OPLS-DA X*¥
16 HEAF 7 LR AT 8T H 16 #AFTT L
a6 MibZEmisr fr 24T OPLS-DA, AHIEM i 7
JUHFERAER 14, TRk R 7 ) LR M i) 2
FbRED . SR W E TR, OPLS-DA 1543 EIK %
TR B X 53, AR R EAT B0 0E, &8 A4 200
W W 9 Fin, KR R AR Q* ST A
1, O RIENALE AR TR AT, KA
K=t e, BAEE. WE 10 iR, REE
VIP {E>1 ikt 3 Pz RbnEY, 550 2,
3.6, HHE 2 LR, 6 NRILEE: L
WRIX 3 P2 Fbn VR AR R 77 ) LS = VR

I EFEARTER Y . J35h, W 1. 40 5 VIP {HEY
LT 1, WHAENARMBE T LRFREN S %
TP o B 11 AR AR 1 Ay,
29 I A R s AL R 22 RO, B R RIS
PRI T LR AT AE I B 22 5
2.4 FERNIIE B
JT)URMIERERIR 2 HE, e H LR O B0 AR
it B R ARSI M A e T OREE o . BATRE
TEAMRAE CBONBRIH, R 5 00T 1 7 B oR A5
EIEHIF R AT AR A 4, W
ST R ARE, FEIRIROY . BRI
Wz ATE T ATV E AR o 256 R AR AT
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R RILKREE=3%, UM 2 R,

y g B "o 3 g
' ||;3:_ 3.1 RERENERE

z S 3.1 JRERAR I H
os | | : . (1) SR ) it TLC AT LU 7 )L
10 ¥ g ¥ (R E BT 1EAT SE PR AT SE S oM, T2 2501 AT RS
o - BAIX 433 AR R AIRMI Iy LS, T A P E A 0 24

—0.2 0 0.2 0.4 0.6 0.8 1.0
t[1]

%19 OPLS-DA Ei#iG1G45RE
Fig. 9 Permutation test result plot of OPLS-DA

2.5

2.0
15
DT -
0

—-0.5

-1.0
g2 U3 g6 IgS U4 g1

VIP 18

E 10 16 MMEHOR G ILE DS VIP EE
Fig. 10 VIP value plot of 16 different batches of U. gambier

medicinal material samples

WA
mB

= | mC
K : °
w 0 —

-1 o

-2 =

_3 [

—4 - =
-4 -3 -2 -1 1 2 3

0
(E¥)

Bl 11 16 MIRF5)LE OPLS-DA 557 E
Fig. 11 OPLS-DA score plot of 16 batches of U. gambier

FIRyE, HESIP 2T BRI T, H—, fRE
FapR oy By IIRRGESCHIER. H
o SINBABMEKy . RIS E. RILKRE
LR S B AR U BRI T, R AE R K
TROUEIE, B AIALRE =0.90 KR, AT AL
TREUEIE LI AR R B PP . =, R
o) EENESELREINEIATRIL. 23 Wik
R R “fRIfE. #Ef . D BRCREF. BTN, W
HA 2G5 07 R LA 2R S B AR R, Tt FE
PRAEILBR RE LR R =21 %, AW FULEMELELA FoBr

Mo MRIE CHECVEMbRUEY 2 %07+t
JUASHAT S0, 2 S R ox R 2% S AN T BT
PO T B A, E GEOVEMREE) A
B LR AR T AT, SR BN R,
SEEMRBUE R E, ARREERBE, BHE
i R R AT BT AL G, X4 B A P 2
SROT10, AR 9 2 B0 2 S0 s E RO . S
FEE DL IR IR AT 5 52

(2) HEME: GFEOTEMARAEY 57 ) LA bR
WU, LA RS R IE 7k B R sh A DA
WRIRVR AV, 4R SRR 2, DU i\ 7T B
SRUMA R BAE BT, AT S0 43 BT 25 SR ) R
FE M. B, PYERME N AT f 2 SR i sh
FHI pH E . WEMREEENE, X LAR A RE 2 RN
FESR 73 B RCR R R . Ak, DUSRIR FInA
AT BERZA S AH Fh AR A AT R, s A
AT A, HE— DR Tas . R il K8 E
—EMERE . AP FTRSIARE AT T, &
R T LR I B 2 1
3.2 HrgRS I H

QU BN IR G): BRANEA IR 5 il s A4 1) o
MR EETE Y —, HRAM IR w4
Yo IX—IEPRRENSEHERMM R A 254 e eIV B 24
MR FR (REZ) 2020 AR 2302 K53
SEVETPERANEEI 30T 10 $3E 77 ) LZSHHATIE -

(2) ZHY: 3= HPIARITE A 245 A o
FF VAl R 250 Ak 22 oy« B LA R
PR, AR 26 2 AR SO W S D
o AWtaicie (hEZH) 2020 BIUR 2201 2
R AN A2 2 e BGRE 10 ik 105 ) LS HEAT I A .

(3) HZhIRA N BE 2GR A 26k
VAT EO At Pl LI TR AR A0 45 i
B, FERAT A RE; W@ ATRA
B, K (P2 i st S UETE N 24
(2012 RO IEATAHALBE PP, 456 CALPCA. OPLS-
DA XF 75 )LAHHT T BEVEY, AT LE A E R
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PRI 2 A A L T2 2 B P, e
SR 250 (0 B AT AL 5 R A T SRR
3.2 IBARARSTRUIERE

J7 LA LA RN JLAS 2 #4022k
wEY, BABENEDENE, SREpEL. Ry
O PR PUEE . PUREE. P, Ry,
FRELRY . WTRE IR AR S 2538 E 202, RJLAE
FRILERBUEY P —M, BAHEZEWAEG
PEFICRAEDNRE, AL, BRIV RIEEA BEPA
A AP 2 A R AR SR N TR Sk 1] IR A =|
HH R4 3042 R LR RAE 2 A7 T s
B, LR RRR LR RTEA AL AR AL,
EEGARPZ BT, X2 MEEEh 4 4
KINHR N Z ARG, (BN RIR SR
XA JLEBEMEILSENEEX GIET
AR BAE, XS T EAIEEY TR
2 B Bz R LA R MR LA RN
SEGER FARACL, AEEATTRT DU IR i 1 R A
AR X 73 Ry B o T R 24 o B Y 5T Ak
K FIINR LA EAENIBAR Ly 2 —, BT
fRIfE . HERE. O BRCRE. KBTI TT LR &
BIE T E GHEOTEMARAEY £H5F “ LR 34T
T2 00 4 A RN RO s AT e . B R
BTy FEARER AT LI B —, ARBFFTLL “ LA R 1 “ &R
ILHR” NTabapisy, FLRE L SRAe Gk
M5 %
33 @IERMHIEE
331 HEGIGKMER AU RELE AR
(1 76 JZ A DA S AN TR B 1 8 370 % 7 ) L2 24 4
1755, I 0 2 2RO T-HSGF M5 I RER AR,
JEFF I H 2R -BETR ClE-FR (6 151 0.8), KT
JE T SRR RIRAE, 53 ) FH O IR A R A
WWRSFE 24 54 10 pL FF— 8-SRk LadkqT bk
B, RCR R ER S, SREEAEED, 4
MR 10 uL W ER S A RIS, Hakes
K, RIS E ., MukB AR N SuL. 7
BEaR AN SR il i, 7R 50 R A R B
b, BAHF A RR BT AT
332 EEINEXRMEEE A KFAE I
wZ, BZEHEEY. RS, RIRNe s
BB IR B . AR S A R e A B 5L
BERRGEHRE, J7)LAME e RN R A -+
I\F AR RO E AN, APFCRA Welch

Ultimate LP-Cs (250 mm X 4.6 mm, 5 pum) i
AT EBENGE . AR SR T 2T R, ik
PRI BN AH R F E-0.02 %o B R /K VR US), AR 4 12 Sk
() BT S AR 7 LA AT HERE, SRR LR FRM
F LA K IR AIZE 50 min 2 J5 o HUER T1RE K
B9y B R 2, AN FE R S ARBR 34T T
Ak, I 20 2 7 LA I s 4 1 v BL Welch
Ultimate LP-Cis (250 mm X 4.6 mm, 5 pum) N it
¥ DLHEE (A -0.02% /K (B) NimshiH,
BEEEWEL: 0~5min, 15%A; 5~20min, 155%~
25% A; 20~30 min, 25%A; 30~32 min, 25%~
40% A; 32~35min, 40%A; 35~36 min, 40%~
15%A; 36~41min, 15%A, KN 280 nm;
MR 35 Ci #EFEEA S ul, AR &4 1.0 mL/min.
333 fROUENG &M RS fErP 2R SRR BT
Fid, W “2.3.37 IR PR LR S R
SEJTIE, 5 E IR 7 AR P A IR ) €t 2 A
AR AR 3BT () — SO RN mT bt o ASHIE 7R 2 2l
SE BRI BG4, FREL 16 #L07 LA
WA, Hl& A AT, BEAEIE, 03 41 min (1)
HPLC K, fiF b2 it fie so RS AU VPN R 58
(2012 fR) BAEXGE 10 #ET7 JLASIEAT AHALRE PRAY
HPLC 188 25 & A0 B AR A AN 2 48R o &
BIE AT — 2T, TSI AR T )L
RGM IR . B HPLC A RIANE 72X 7
JLZRFR ST, FEBOAHALRE v R I E B JE T
W EPRE. B ARE S AR LR AAR T 0.9 AT,
J7 ) LZRIE R TR 438 3 35, ke X A AR
2 K, ENEEHLIX AXERTESE 3 K, B 1 KA
KEEEJEVUTE, 5 PCA /- #TAHTF. PCA $REL T 3
A5, OPLS-DA ik th 3 2 e iEbnEY), 1R
W VIP EHHET, 7050 2> 106 3>108 6, 77 LA
A I B 7 A A R 2 AR KRB
SN K, (BAFfEA A ZE .
34 PREIEWEGE

16 HLRES T EIK DN 12.72%~14.15%, SR
93N 2.94%~3.89%, BRAEYEK N 0.21%~
0.67%, 2N 81.44%~86.83%. JLRESEN
19.38%~24.74%, FILFRETEN 3.49%~5.66%-
HPLC FHEFR S EIE bR e 6 M LEIE, fa
2 ANy, Hog 2 HLRER. 1 6 NRILER.
16 LUK A AHRLE KT 0.99. FHXT AR BT IS R] )
RSD 7E 0.16%~0.31%. HIBIE 7 ILIRZM T &
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FRUE K AT 16.00%, MK AN 5.00%,
B ANTEME IR 73 AE5T 1.50%, BEIETER A5
T 70.00%, JLEREAFDST 21.00%; RILFR
EARDT 3.00%, FESETE AR ASET 0.90,
HPLC R 4 & A U0 A 2 FR bR e o
BN EHATH LI, W07 LRI T E LR
VNS, FrE s iE e T ) LA 26
(1) ot A i
4 g
RN 5. . SElE. B
Pl 5 07 TN 75 J LS 29 0 13647 22 07 A 4 T ) i &=
WEIE . VR H M S e L G 7 5, T &5
JifE, BRUCA A IA 2 bR e s L Ak
2S5k, i R R S A A A ] i —
HERTT LR TR E e KO R 2 i B
Az —, SAKESEZ, TRERDRKEFE.
IR s KRS T B K D R AN K5y,
B CEE D VERAEY TRy, IR INER AN A K
Pa R BUTI 1B /5 65 M= € 0 (N G5 P i o M 25 B
T 8% DL A A7 ok 72 b #8252 B WL (175
YL KB R EI G = B0 5E 2 T 256 R
BEGIM R AERz —; BKS . Ko B
Vs Re N — e FE R b W i R 2R I N 7R T R
H T 265 5 7 0 R i Al (B 9T AN AN SR 3 B — R 4y
MAER, T2kl k. Z8E. ZREMNERE
BRIE M, AR “RILER ENER
([ DAEE = A0 AP 1 B U < VAL REZSF =R A4 <3 L S
DA SE PR N E B bR R H 250 1A A 2 i A N 2
WIZGERYE, NER A B AN AR =R S R
BEPTEEARHE o AT T 42 R I 54 ot 24 o M B A
R AT LA EE 43 Mk 250 BT & hr it ) BT
JHEXN M 7 LA AT R TR B
AU SR 3 KA E s R R A ) )2 0 T
AT ARAG, EEST TLC WP $R AR 39 T RRA
WK 5y R M A KR = I & = i,
SR e OB 5 € T7 ) LR b )L &R AR
ILEZW S |EIFSAT IR R, @7 LR
HPLC f84U Bl . 25 ERTR, AH 70 o i 7 1) i &=
HERR R B AR, FEGIRTILFRERIL
REGTBEME HIEELE., TEME, SERE
WEAM, OB BN, e, "N
T LR iAW A v IR TR e, A
a7 )L 2 B R E AR R 2%
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