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B E B ZITE&MRESMRRANHBLAE, FHATNFT T2, RTn & L P RmE 5 F L w42,
Fik R A &R EE (HPLC) i, MR A AR, 25 10 0T & 22 354 B 4k B 69 HPLC 38 848, R A+ 2 &% éx@rg;
AL AR F 45 (2012 B8 ) YHEATABMLE 3R 4, 4 58 32 9% 5 R A SIMCA-P 14.1 84 347 £ 5 54T (PCA ) Fof 52 s = %) 51
5 #7(PLS-DA) , A K B FBHH (VIP)E R T | A4 /E 5 £ %o T S 12 294 BAR R R E 609 £ F+ k2 ; R A Bl — HPLC %0
T BRREBM BN FPIGERBESF RSO ET, SR 10T B2 EHM AN A 20 A A0 ) X T 0.960; &
am7§¢5k%ﬁé\ﬂﬁ% TR (1 59%) GRER (35%) TR RER(45%) BT (7T5%) MAF(115%), PCAA
PLS-DA# R E 7, FTHEREHMBINA B A5 H—£;VIPAAKR T LR AEARK A T5%(F T) .20 54 554 1354 2
G 185 35 (SRR (14 5% 17 5% e 19 5%, #RBR RIR TESRER 5 T Fe Mt B A R 0K 09 AT )
5% A 3.77~60.29 pg/mL(r=0.999 7) . 1.40~22.42 png/mL(r=0.999 5) .3.76~60.22 pg/mL(r=0.999 9) .2.19~35.06 pg/mL(r=
0.999 9) .25.49~407.88 pg/mL(r=0.999 7) ; #55% B FZ (24 h) \F E X RSD DT 3% ; F &R EHAM AN F LiES
Fbp%, 09 T 3 A AR E R F 53 A 98.72% ~101.12% ,98.86% ~100.63% (RSD 34 /> T 3% ,n=9), T &I H4 P Lk 550K o
497344 2% 4 0.87.0.33.0.59 .0.61 .6.17 mg/g, 4 A F %551 0.42.0.11.0.26 .0.23 .3.16 mg/g. L5t Fr i35 s BER &Fn 2
FERE TAT, TR T T RREHMBARA GRS F THFRS TiAS QLSRR REW ZFHER e T EREHH
IR G, #TGERERF b A E BRI R o0 B A A TR

KEIR T EREFEHM AR IRSA S NE SRR E R LRI R AT

Study on the fingerprint establishment, chemometrics analysis and content determination of dried
Houttuynia cordata and its decoction pieces

WANG Jing, ZHU Guangfei, LIANG Siyu, ZHANG Kewei, LU Tulin, MAO Chungqin (School of Pharmacy,
Nanjing University of Chinese Medicine, Nanjing 210023, China)

ABSTRACT OBJECTIVE To establish the fingerprints of dried Houttuynia cordata and its decoction pieces, conduct
chemometrics analysis and determine the contents of 5 flavonoids such as neochlorogenic acid. METHODS High performance
liquid chromatography (HPLC) method was adopted. Using quercitrin as reference, HPLC fingerprints of 10 batches of dried H.
cordata and its decoction pieces were drawn. The similarity evaluation was conducted by Similarity Evaluation System of TCM
Chromatographic Fingerprint (2012 edition) , the common peaks were also confirmed. SIMCA-P 14.1 software was applied for
principal component analysis (PCA) and partial least square-discriminant analysis (PLS-DA) , and the variable importance in
projection (VIP) value more than 1 was considered as a standard to screen the differential components affecting the quality of these
two products; meanwhile, the contents of 5 components such as neochlorogenic acid in both products were determined by the same
HPLC method. RESULTS There were 20 common peaks in 10 batches of dried H. cordata and 10 batches of its decoction pieces
with the similarity values more than 0.960. A total of 5 common peaks were identified, which were neochlorogenic acid (peak 1),
chlorogenic acid (peak 3), cryptochlorogenic acid (peak 4), rutin (peak 7) and quercitrin (peak 11). The results of PCA and
PLS-DA showed that dried H. cordata could be distinguished from its decoction pieces obviously; the common peaks with VIP
value greater than 1 were as follows: peak 7 (rutin), peak 20, peak 5, peak 13, peak 2, peak 18, peak 3 (chlorogenic acid),
peak 14, peak 17 and peak 19. The linear range of neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, rutin and
quercitrin were 3.77-60.29 pug/mL (»=0.999 7), 1.40-22.42 pg/mL (+=0.999 5), 3.76-60.22 pg/mL (=0.999 9), 2.19-35.06 pg/mL
(r=0.999 9) and 25.49-407.88 pwg/mL (r=0.999 7), respec-
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dried H. cordata, the average contents of 5 components were 0.87, 0.33, 0.59, 0.61 and 6.17 mg/g, while the average contents
were 0.42, 0.11, 0.26, 0.23 and 3.16 mg/g in its decoction pieces, respectively. CONCLUSIONS HPLC fingerprint and the

method of content determination are stable and feasible, which could be used for the quality control of dried H. cordata and its

decoction pieces. Besides, rutin and other components may be the differential components which could affect the quality of these

two products; the average contents of the 5 flavonoids such as neochlorogenic acid in dried H. cordata all decrease after processing.
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1 I 5ok = [ 5 R E ¥ 88 32 Houttuynia cordata
Thunb. A48 4 B al M b F 340, Lok PR TTE, 11
i 2 , HA T PO TH R HERE A PRIE A S5 3%
2 FE ARG A LSy, A BRI
U EE PR SR, S A b 25 R R T A
JERGL AR S A TR R AR R AR
MR8 5 BRI E 1 BRI, R A A R R R
Rz, G 2020 4F hig o 24 3 (—38) R )
AR TR RS (RIOREL ) | IR RO MR v S T R e (5
) RS AE IR FL R A AT S %, 2020 4R
Qe [ 2 ML) (35 ) JU B T o i J R T
B AR BT A AL LS | S R A AL
Sy F21 ke = AT s R T A 2 LA A S
FEI . 25 A e SCHR A, 5 fa VR B AR R AT 5] =2 DA
AR R AMZE RS (H S TE T | fa IR R 20 o ot s P il 4
Rt T TR 500 0 22 DL B IR 2 A3 O 4 S R | 2t i
R BRak iR T Mk A ) B A AR R, B B
AN VR 28 o843 I Sy M e e B e A e T M
5 FEAESE BRI Tl A 7, BT R RE A Y o 1 i
R R R, PR AR FE 4000 T FA R B2 A KR R A
B2 53 Rk IR 2t IR | B SR = T R e
AT

th 24545 SC L A5 ] Hh 24 B R ) 5 i AT
B, mlagc A T b Sz b 24 K RGR v Ak A s i AR
Bk, OO BT A T AR TR AR TR S BN Z2 A 25808053
MZEEPEMT, At A e ik vh 2 B A R Y
SR FOR R W SRS B AN ) T
CIE woE |tk =y e wiatill e Hi =y e wiat sl e Ty
F F A F5 F AL 4 43 # (principal componet analysis,
PCA) RAE 5, Ja 7 F 248 i fe/ > —3feid- 151 53
#T (partial least square-discrimination analysis, PLS-DA) .
N AR 28 SE Fe sl BTG 45 G Ak 2o i, e
A B TR R SIS A RO B TR, )
C 82 I T 2 R AR R i S R B B AR
FET I AT T T IR B2 AR R ) e O
33 (high performance liquid chromatography, HPLC )&
SR IR A SRS T 2 SR 1 2
S5 5w, 40U A Rl — HPLC 20 52 it 475 24 44
SR PR aR IR Ak SR (BR R JEER T ORI 5
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T B T 28 J A3 04 5 o, 5 O A TS LR AT L
— L TF AR R SR AR
1
.1 FEMNE

AW BT 32 EAL SR A LC-20AD & HPLC {3 % it
#1 DGC-20A RITELR IR St . SIL-20A 7 [ B i i 3R
4t .CTO-20AC BIF:IRAS . SPD-M20A T 4 4 B4 1) 46 )
2% ( H A Shimadzu 23 ] ) , MS-105D %!+ J7 43 22 —Hi 1
I3RS (Bt Mettler Toledo 23 H]) , FA1104N KU HL 1K
- (IS B2 R A R A R 4 .
1.2 FEHRBEIAF

B4 LR % B N (HE5- DSTDX001503 ) | 45 )58 iR
X BE i (3165 DSTDY 003502 ) ¥10 [ R#HR 2R 35 K B 25 R
FA BRA R 2 e o B (5 110753-202018) 11 H
o 2R E WF S BE TR IR (i S
Y06J8S37439) it Fz 1% B (Fk45- 18082102) ¥ A I
IR A YR BRA /), Al BE KT 98% 5 2 L 1R
AL Ha R o gl AR Ak

10t F AR 258 (45 YC1~YC10) & 104tk A
(%5 YPL~YP10)¥I4 [ #1404 FEpH T EE oAb B g
JAEHET 2T, 20 v B 2 R 2F 2524 B bR
AR S — IR RHEYIHRSE H. cordata Thunb. [
Tt 85y, 10T AR 258 KK R R IEAE B
F1.

x1 10 FEBEAMRIRFHIKEER

5 i e G5 g Yt

YCl WBEmS  202044025H || YL BHEBERS 2020447 25H
YC2  WHCAEMA 200044 025H || vp2 o WHEAENH 202044251
YC3 WHUAEM 200044251 || vp3 WHCAENT 202044250
YC4 WAERS 2000448250 || Y4 WHLAEMS 202044 25H
YC5 AR 220457100 || vp5 EERHHLE 202045 F 101
YC§ EX RS 20450100 || vpe WL 200045 10 H
Y7 X 204570100 || Y1 ERLE 200045 A 10 H
YC8 WIEEET 200045 15H || Yp8  DOJIBEET 2000455 15H
YC9 MIEEER  2000%5H15H || Y9 JIBHER 2020450150
YCI0  JONAEED 200045 I5H || Yo PWIBEEN 202065150

2 HEEHER

2.1 FTEREEHMRIRF HPLCIEYEEEL

2.1.1 f3E 4 LA Merck Purospher Star LP RP-18
Endcapped (250 mmx4.6 mm, 5 um) N @54, UL 2 iE
(A)-0.05% LR (B) Ry it sl AHHEA T4 BE Ve e (0~ 26
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min, 8% A ; 26~ 31 min, 8% A—14% A ;31 ~61 min,
14% A—24% A, 61~86 min, 24% A—39% A ; 86~104
min,39% A—74% A ;104~108 min, 74% A—95% A ) ; i
A 1.0 mL/min; #5000 )% K 28 320 nm AR 25 °C 5 i
Ffi oA 10 ul.

2.1.2 JRAEX ST RS PRICHT SR IR 4k
AR B SRR P T M R T R S i R A
FEH RE il AR b 3 5 AR 43 5T VR B 43 0 ol 120.576
44.832.120.448 ,70.128 . 815.760 pg/mL 4 1R A %F BE it
W

2.1.3 ARl & BORESRY R (L =50,
[F)291.0 g WEEFRE, B FRREIEH %A 70%
P30 mL, FOE e, I RIE 30 min, B2, FRHRFRAE
J ke, FH 70 9% C AR f IR i 0 o, 5T, gL, Bk
W, 420.45 pm GLFLUEBEELL , RIS .

2.1.4 FEEEIRE  BCFaEEZH (45 YC) (T
PEFR R (s YPLRR SRR A, #5642, 1.37 00 Jy i il £
M S, PR 2,117 IR A S A5 i L AR A2 6
W AEsREIEE . LI A0S R TR R s A
XA B It FR] A AR XU iR . SR o, T R 2 At v
- LA WA AR X B Bt A A9 RSD M 0.22% ~0.97 % (n=
6) , AF X} I TH AR K RSD 4 0.98% ~1.64% (n=6) ; T ff1
JI K v A% A WA TR B B[] ) RSD o 0.23% ~
1.14% (n=6) A1 X W 1] FL RSD A 1.09% ~1.84%
(n=6) , FPH I G2 B R AT

2.1.5 Rt B Eeib (45 YCcl) (T
PEFEER R (45 YPDRESOR R, #5262, 1.37 300 5 il &
PRV, 0 T T CE 0.2.4.8.12.,24 hif 4%
“2.117 T g A AR E e S R DI R T
R 2 BR T4 AT 04 (%) RF G (% B BsF R R0 AR XoF i T A
SEAL R, T 0 P B2 b v 25 S W AR X OR B B TAD A
RSD 5 0.39% ~1.21% (n=6) , #1 % % [ F4 1Y) RSD &y
1.62% ~2.39% (n="6) ; T i 5K J v 45 A 0 AH X
{5 BRI A] 9 RSD H7 0.56 % ~1.20% (n=6) , A% W4 1A X
) RSD K 1.78% ~2.54% (n="6) , ZF B I VA TR T2
IR RCE 24 h NFaEME R IF.

2.1.6  EEMERE BCFEBEEZH (45 YC) (T
PREAR B (G5 YPFRESM A , #5600, 4% “2.1.37 30 F )7
Wil g5 B A T L R 2.1 I (83 45 1 A
FE IO EIEIE . LI T2 TR A A
XA B (R FIAR X AR . 25 R s, TR 25t
% AT I FH A B2 INF 1] A4 RSD o 1.07% ~1.82% (n=
6) , A %F I T AR A RSD 4 1.01% ~2.10% (n=6) ; T-fa
JIR R R v 4% S A WA T B EF R ) RSD A 0.99 9% ~
1.83% (n=6) , #H X U 1A FX A RSD 4 1.02% ~2.23%
(n=6), K ILELE MR

2.1.7 FRSCEIERE A3 H L0 LT fa R R R K
KR RES R A 342,137 BT 7 il 28 A A v T,
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£/ W R Tl NG o B S S T o L = S P G
GG AP 25 @ R S A LR PR A R G2 (2012
RSO ), VLT RERE S ) (i 1 D 2 BRI 1, SR o s,
T BN ) 7 B8 JEE O 0.1 miin, FE4T 22 R TE (8 3 1 T
PC , 22 Ax W DU TRC 5 A5 3] T f VR B 258 J2 O B B nig 4
L X B SO (R) o S5 Ao, 10 LT I i 2ly
B RAR A7 20 D ALAT I, PROLI 118 2.
320 4 i
300
280
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180 ) 1819
E160 Yot st
=140 el YCIO
120 T
100 —— vC8
+—— YCT
80 R T e
60 | YC5
40 YCi
—&— YC3
21 — e (V)
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E1 10#tTF&ESZHME HPLC & miss B Lt R
RS EE

2004
180
160 ]
1401
14

120: 18 19
4 7 12 p
Z100] o} ¥ o wwuld
5 U N —whtYPIO
804 i YPY
i t o YPs
604 - _JLA S et YPT
E B Al YPE
404 — ——ght - YP5
] i YPY
201 bt af bt gl yp3
i _AjL__J\_ Alcuk-k_/: YP2
0l I i e ypy

f/min
E2 10#tF&EEERFHHPLC &nigs &gyt
o EiE

2.1.8 JLAHMERFEN  BU2.1.27 0 FIR A% IR VA W,
i W BT e S B o S W Tl SR s P S R
ok E (B 3A) 5 2. 1.7 T R 20 AR A i £
T PEAT HX, RN T 5 AN A 16, 43 51 R o R (1
) BRIRIR (3505 FRERIEIR (45 06) T (75105 |
Wbz 1 (11 550 ) o DRI B T A g TR AR R LR [T
Fa, THOER D MOE PR T S 1. 1eoh, S TR
ZYMAARLE , LR R R S 3 P 19 5456 R 14 51 Fr I T
FRUK i 238, o] FH T X T B B 25 M AR A o

2.1.9 ML SR 2 ks SOR AR U T
W RSG5 (2012 [ )T F IR B 2444 T ARk R 8 SU RIS A
IR AT PR . S5 R BRSO BE 4R 8L R i, T
JUR W 24 b K AR R s S0 PR A A ABLRE 24K F 0.960 , 2 B
SR AR B RIS — Bk AT, TEILER 2.

22 WEHEFESH

2.2.1 PCA AV THMEE M MK R I 25 5+,
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80 11
60
>
E 404
> |
20
' 34 7
04 it
T T T T T
0 20 40 60 80 100
t/min
AJRA R RS
180 11
160
140
o 120
2
S
60 8
40
20 o234 s o | 12 12 17550
o 21 5, § Qe
0 20 40 60 80 100

t/min

B. Tl GG Al i i (45 YC1)

t/min

t/min
D23 1K

L BTARIGURR 5 3 SRIUR 3 4 BRI 7 2 T3 11 A 1T
B3 HMERERERSMBEEXNREER. TERES
MEIRAHAmER = RE RN HPLC E

®2 10t TEERHM KR BCETFNER

%5 AL &5 AR
YCl 0.965 YPl 0.964
YC2 0.988 YP2 0.969
YC3 0996 YP3 0978
YC4 0.994 YP4 0.983
YCS 0.985 YPS 0.988
YC6 0.997 YP6 0.997
YC7 0.964 YP7 0.993
YC8 0.988 YP§ 0.997
YC9 0.968 YP9 0.988
YCI0 0990 YP10 0979

AMHFFT LA 10 LT Fa IR RE 250 S 10 LK R A7 0 A AE X
W TR AR R AR, SR SIMCA-P 14.1 #4347 PCA , 45 31
UL A, R 4 AT, AR 2 A B PR R ) A S
(B A A AT 45 L RERE B X8, W 2 0 L il Ae 4 40 F, o
T PR 2 A 434 T AR B A I, AR R4 A TS
B 22, B A2 B AP 22 57
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2.2.2 PLS-DA N iF#h WLEL L 0] 22 55, AWF5ELL 10
LT PR R 2R SR R A W R AR XTI TR B AR 1, R
JH SIMCA-P 14.1 ¥ {F3#£47 PLS-DA, 45 B LK 5. &l 5
A1, BT ) SRR (R2XLRY) 4324 0.582.,0.843,
SRR (Q°) 4 0.669, YK F 0.5, B fir g 2z
ALHEN PR ZG M KR 45 H A — 28 IR S 1
LTS T 3 = W S B R3O
R AT FAR AN, 5 IR PCA S5 R IA 2,

A 7
| K/9iy

vpsl

| N

WYps
P7H Wvrs

0

A‘fz Avc
TCATA VG A vee

vycsh Aver
Yc9

Mgt Ty

A
Ycs Hyprs

|\
el

-3 T T T . . T T .
-0 -8 —6 —4 —2 0 2 4 6 8
1]

5 10#tT&EEEZLM KX F B PLS-DASHE

Shy W S i 1 2 R AR o ) 2 S
I3 ST LA 10 4t R R 24 F K bi R AR WA A Ao i
TR AR i, SR SIMCA-P 14. 1 #5406 48 A5 W ot g o,
A3 75 B E B Y (variable importance in projection,
VIP)ESEA 50T, LA VIP {8 > 1 bl difi o H Sk K
F 22 SRR a5 AL 6., H IRl 6 nT L, VIP(E > 11
AWK ]y T30 (T (20506 (5506 (1350 2
S 185U 35U (SRR ) (14 S (17T S I8 19 5
WA, 3ok S SR WSS ) 18040 P R 5 M 1 F JUR R 24 6 e
R T 1) 25 S AL o

2.0

VIP{iE

— T T T T T T T T T T T T T T T T T
7 20 5 13 218 3 14 171915 1 16 6 4 8 12 10 9
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23 ESENE
2.3.1 B R2.1.1750,
2.3.2 TRAX AR E S 212750,
2.3.3 Al 21370,
2.3.4 ARSI AIEES, #2337 T F A
HIMA T0% 30 mL------ BNFS " HA , BIAS2S (AW
2.3.5  FRGUE ML BCE IR G B R
ARV A5 PV TR 1, 32 2.3. 17 00 (20335 2% A4 0B A0
FE L CR TR (E3) . H B 3 a5 B FE YR
F 1.5, HIS B AL T 3 000, 23 PR 8% B3 H
ETLTH
2.3.6 LRMERREE  HEU2.3.27T0 FIRA XTSI
I, P P R ) BRI g D R O R VAR R 43 A 3.7
7.54,15.07,30.14, 60.29 png/mL, & J5L 2 43 % M 1.40
2.80.5.60,11.21.22.42 pg/mL, [& %% 5 /R 43 51 M 3.76
7.53.15.06.30.11.60.22 pg/mL, / T 435K 2.19 . 4.38 ,
8.77.17.53.35.06 ng/mL, #fi} & 11 43 51 24 25.49.50.99 .,
101.97. 203.94, 407.88 pwg/mL 4 & ¥ T 1E % Wk , %
“2.3.17 WU N AR AR E SR sE IR . LA R
BT TR B (X)) SR AR s (TR (Y ) N A bR itE A T2k
PERNE, 255 02 3

®3 WMARBRE-SMRASHWEEAFRESLEER

PRI BBy r SR/ (pg/mL)
MR =26 594X+10 629 0.9997 3.77~6029
Bl Y=31825%—7299 0.999 5 140~22.42
T4k IR =19 693X+3 796 09999 3.76~60.22
AT =9 936X+585 09999 2.19~35.06
fitg it T=14 104X+41 059 09997 2549~407.88

2.3.7 WEHEIRE  H2.3.67 5 F R Y TAER R GBr
SRIAIR LRIEER RSk EER T M R T T e 4 )
Jy 15.07. 5.60, 15.06, 8.77., 101.97 pg/mL) i& & , %
“2.3.17 T ok A5 SRR A2 6 UK, e S A
SRR WS IR SRR BRI T MR T I
T AL RSD 43 51 K 0.55% . 1.01% . 1.11% . 0.94% .
0.13% (n=06) , FEHA{FRT % 5 R 4T .

2.3.8 FEMHRE  HU2.3.375 F P2 b (45
YC1) PR A (95 YP1) iz Sl 7 WOE i, 40 31
FEEFACE 0.2.4.8.12.24 h 845423175 T {4 % 5%
PEHERENSE e R A, 45 BN, TR s bt
B R LR R R IR R T M T I TR
RSD %354 1.06% . 1.28% . 1.69% .1.86% ,0.09% (n=
6), T PRI R HoHr Ak IR R (SRR R B akJRR  T
A Kz 7 04 TR AR A9 RSD 439l R 1.14% . 1.33% . 1.75%
2.30% .0.12% (n="6) , &I _Fib Bl im0 Tk
B 24 hNFRE T R AT

239 HEEMRE BTAEEAM (&S YCD) T
PEFAR B (G5 YPLRESAI A, 45 6 00, 4% “2.3.3" 31 F )7
5 B S R, TR 2.3 17 TR (83 S5 1 kAR I
TE L IO S T FR I He b e Hh 28 AR i v 25 R R A0
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M) E . 5B, TR b P et i o5 |
PRk IR 5 T MR A O & 9 RSD 43 51 1.98% |
1.68% .1.73% .2.67% .0.20% (n=6) , T-ta L Bk K rp
BERIAR (G AR FR 2R IR T MR AT 5 EE A RSD
SR 1.72% 1.56% . 1.93% .2.41% .0.31% (n=6) , %
Wk E R R AT
2.3.10  IFEEISCRIRES RS BRI A ) T A
B (G5 YCOREM R A 0.5 g, 3L 943, 2 B AR
A N B StV T ORS S8 PR BBUB 5% JELRR L S IR B o J IR
AT M R X S e I A R R, A
A3 o R e B 4 ) R 490.256 . 278.568 . 364.648 ,293.760
3065.904 pg/mL IR A% B IA)0.5.1.0 1.5 mL, %
“2.3.37 T Jy i A S, P 12,317 I gk
SRR S 30 S T AR 1B INRE [ IR 45 5 L
4, REEARIE A i T AR R (5 YPL)RE
AR 0.5 g, 3L 9 003, 43 AN AR A % BE SV TR ORS % Fik
BUBTER R R SR IR BRI 2 T A T X BE S
i, 0 EE P AR O RS TR B A B B R B 0
122.564,46.428 .76.768 ,78.336 .1 249.072 pg/mL HIIR &
X R S5 0.5 . 1.0 1.5 mL, 4% “2.3.37 35 | 7 vkl 4 ik
TRV, B 2,317 TR 43 2 EREIN 22 |, 12 St
TR R IARE MR, 452 L3R 5.
2.3.11 FEAASEIGE B0 TR B2y b AR A ke
dn R R, H42.3.37 IR 5 % il A A S A W, R
“2.3.17 TN AR REIN A | T SR 0 TR b v
LR B BRSSP ATINE 3K, S5 R Lk
6. FH% 6 nI A KT IR R 2R KR ) Bk R
R BRIRTR Bk JER T M O 2 B R AN
TR KA, L T B BRI R, 291 62.3 %
3 iTie

AR iU 3 00 %o 3t VA TR ) B B 7R L
W= W = o 2 o L 2 L i B e 2 P S N
PLT70% R EE A 7] CBR HE R 1:30(g/mL) L il
T TA] 2 30 min B, SR EUKCR R & T AR (05 14 A 2k
BOPRR A o B BT 28T, 256
JE B 2 A VA TR R A D A BBORE R R
251.0 g, A 70% £ 1% 30 mL, il H B 30 min, A<
R I R AR A B S A 25 7F 190~ 800 nm i 3
Bl N T4, S5 3 o , RRIRE S 7E 320 nm K T BT
PR BRI, 5 I I AR 4T, SeE FAe
W R 320 nm. BLAM  AIREA RTHIAEEE T LAE-K
ZNE-0.05 % BEFR AW . 25 -0.05% L BREE W 3 R sl A
IR B8ORS R BR, ML 2 015-0.05% LR
S SHAHT , 25 (i oy BRI B AR TR N

Hl, CFAaERE R Z IR R0, HAL
PR T4 s s i o al  l E  I  E AS A
WD BRI IEHIE AR P LU AE 0 e M 5 e i
SRR G (B RS T 1~ 3 R e 2R 5y, BN
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R4 TEEEAMPHERERRESMHEIPMEDY X5 FTEERRA PHEREERSE 5 FAS H IR =

FRWER(n=9) RN R (n=9)
RS CHE/pg WAR/pg WER/we IEREER/%C  FHIREREER % RSD/% PRl BHE/ g MAZ/pg WHE/pg MEELGE% FHMERKE % RSD/%
HeEER 489216 245008 T3TI02 101.13 99.63 0.99 s 124.900 61.282 185.882 99.51 98.86 119
490008 45128 733892 99.46 124.950 61282 185.552 98.89
489902 245028 734099 99.62 125,050 61282 184538 97.07
489902 490256 982.605 100.50 125.125 122364 246.983 99.42
490008 490256 976717 99.26 125000 122564 245231 98.01
489510 490256 979869 100.02 124925 122564 246918 99.53
478730 735384 1200784 98.46 125.075 183846 303.846 9724
ATT848  T3S384 1214999 100.24 125050 183846 307989 99.51
49514 735384 1200011 97.98 124975 183846 309.819 100.54
IR 279552 139284 419214 10027 98.72 25 SRR 44.964 23214 68214 100.16 9931 259
280056 139284 418987 99.75 44982 23214 67214 9577
279944 139284 419.095 99.90 45018 3214 69214 10423
279944 278568 550.738 100.44 45.045 46428 90.938 98.85
280056 278568 560313 100.61 45.036 46428 92.183 10155
29720 278568 561505 10115 4973 46428 89.821 96.60
IBS60 417852 672435 95.46 45007 69.642 113.103 9775
23056 417852 672436 95.58 45018 69.642 114,642 9997
24008 417852 672199 9529 4991 69.642 113.891 98.93
ARER 364416 180324 544524 9878 9997 L7 AR R 74.940 38384 113384 100.16 100.63 1.50
365073 182324 542,664 9740 74970 38384 113938 101.52
364927 182324 549.109 101.02 75.030 38384 114202 10208
364927 364648 738277 10239 75075 76768 150.925 98.80
365073 364648 726,101 99,01 75.060 76768 151.737 99.88
364635 364648 721,936 97.99 74955 76768 151213 9934
356605 346972 912072 101.55 75.045 115.152 192.932 102.38
355948 4692 903175 100.05 75.030 1512 193124 10255
357189 546972 912847 101.59 74985 115152 188934 98.96
AT 294508 146880 440642 99.48 101.12 1.67 T 79.936 39.168 120,903 104.59 100,54 207
295050 146880 443973 101.38 79968 39.168 118.939 99.50
294941 146880 439536 9844 80.032 39.168 119.862 101.69
294940 293760 590729 100.69 80.080 78336 157713 99.10
295050 293760 587833 99.66 80.064 78336 159451 101.34
294705 293760 598213 103.32 79952 78336 158693 100,52
288215 440640 739581 10243 80.048 117504 194541 97.44
287684 440640 735038 101.57 80.032 117504 199435 101.62
288687 440640 742795 103.06 79.984 117504 196355 99.04
BEAF 3060006 153295 4597.081 10026 100.03 0.15 fi Y 1249.000 624536 1886.576 102.09 100.35 071
3065613 1532952 4598212 99.98 1249500 624536 1879324 100,85
3064387 1532952 4598319 100.06 1250500 62453 1873989 99.83
3064387 3065904 6127652 9991 1251250 1249072 2499624 99.94
3065613 3065904 613379 100.07 1251000 1249072 2501368 100.10
3061935 3065904 6132037 100.14 1249250 1249072 2498203 99.99
2004505 4598856  7581.682 99.75 1250750 1873608 3124897 100.03
2088988 4598856  7589.294 100.03 1250500 1873608 3127975 10021
2099409 4598856 7602959 100.10 1249750 1873608 3125683 100.12

F6 10#tTAREELGME I0#RAF PR ERES I SENEL R (n=3, mg/g)

LG ) e SRR e FT BET || AWk &Y B SRR el AT b1
ikt Yl 0.98 0.56 0.73 0.59 6.13 o YPI 025 0.09 0.15 0.16 250
YQ2 135 0.54 075 071 646 YP2 039 0.09 032 0.18 N
YC3 055 0.15 035 049 457 YP3 052 020 038 020 29
YC4 029 0.16 025 049 6.68 YP4 0.19 0.05 0.19 0.12 2.00
YCS 076 021 0.60 043 38 YP5 0.60 0.1 037 026 370
YC6 053 0.16 023 095 8.6 YP6 056 0.11 031 0.24 361
YC7 052 0.18 035 055 5.36 YP7 047 0.13 0.34 032 487
YC8 1.68 042 0.80 051 6.14 YP§ 041 0.08 0.15 026 274
Y9 137 0.67 144 083 874 YP9 0.60 0.13 0.16 038 364
YCI0 0.62 020 035 051 515 YP10 022 0.08 0.18 0.17 2.86
T 087 033 059 061 6.17 A1 042 0.1 026 023 316
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JrFR AN BE 4 1z LA i e i ST ] SR SR B AR A
7. f0 R B 2 A 4 S R I A SR — I 2 PR
T HAZA WA 1 (R 6 LI A R R A
o [RIES, 2835 38 0 A B8] SCHR & B, /0 T fa
R TAIEGY , 25 R 3 ek £ R R SR AE R A7 TR AE—
E PRI, LA 00 A 7 B kL 2 T IR B2 44 S iR
J, B AHIFFE DA T 0 SR B 26 Tk R x4 it 1
Wi 19 HPLC 880K . 253 8o, 10 LT R s 2 bt
RAR ¥4 20 A 06, 5 060 BT SRS AL F R
F0.960, KB Tl w2y b il s, HAb 22 mii oy B Fh
HR KA BUE o B3 T 3 B 4% A e 1 e TRT AR I
RIN, T R R M 2 Ml 5, L5 S5 14 5 i i i
AT AR B S, AN L i PR T BB S K A BRAT I (T4 )
AKX, HIL, EH IR, bl B gk i g i Lo
T X 5 T s 256 Fik B . PCA Fll PLS-DA 4%
W, TR AR & Ao —2, 7T 500
1) 2050 550 (13506 2450 (18 S0 35U (4%
JRIR ) | 14 Sk 17 S04 RN 19 505 6] 1 114 J8 49 7T R 5%
M) £ A B 24 A8 R R R o e P 25 S R o
T e 25 3 WO, T PR R 2 b b e IR 5 5
B A 09 B & 4 B 0.29~1.68., 0.15~0.67 ., 0.23~
1.44.0.43~0.95 . 3.82~8.74 mg/g, F ¥ 1 & &40 51 Ky
0.87.0.33.0.59.0.61.6.17 mg/g; TR E IR A rh ik 5
B AR 45 19 o & 43 5o 0.19~0.60., 0.05~0.20, 0.15~
0.38.,0.12~0.38,2.00~4.87 mg/g, H 35 &7 5k
0.42.0.11.0.26.0.23.3.16 mg/g, F B T A JJR 55 2 k1 2540
LR e I I N S I SN ) A s R B
P A AN AR B A A, D DR T R A i o R
IRV A BR A 3R B A T e,
25 FRTIR AT T e ST K e iR AR
FE AIAT, AT R BE 2R SR R B B A s T
SR P BB R FL2 4 S TR R i ) 22 SR s T
£ B2 A MRS Rk IR R A5 5 B R 2K B 40 1
5 A Bk
S 2% 3k
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