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1334 K T 369 HPLC 25 S B AR 4 0.801~0.994; M P AR 52 T 38 AN A, FH45A T 2 1342474, HCA PCA %
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Establishment of HPLC fingerprint and content determination of Gerbera delavayi
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Center for the Development and Application of Ethnic Medicine and TCM, Guiyang 550004, China]

ABSTRACT OBJECTIVE To establish the fingerprint of Gerbera delavayi and the methods for the content determination of 11
components in G. delavayi. METHODS High-performance liquid chromatography (HPLC )was adopted to establish the fingerprints
of 13 batches of G. delavayi (No.S1-S13) , and the similarities were evaluated according to Similarity Evaluation System of
Chromatographic Fingerprint of TCM (2012 edition) , while the common peaks were identified. Hierarchical clustering analysis
(HCA) , principal component analysis (PCA) and orthogonal partial least square-discriminant analysis (OPLS-DA) were carried
out by using SPSS 25.0 software and SIMCA 14.1 software. The contents of neochlorogenic acid, chlorogenic acid,
cryptochlorogenic acid, 3, 8-dihydroxy-4-methoxy-2-ox0-2H-1-benzopyran-5-carboxylic acid, caffeic acid, 3-hydroxy-4-methoxy-2-
oxo0-2H-1-benzopyran- 5-carboxylic acid, luteolin-7-O-8-D-
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glucoside, isochlorogenic acid A, apigenin-7-O-B-D-glucoside,

isochlorogenic acid C and xanthotoxin were determined by
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HPLC. RESULTS The similarities in HPLC fingerprint of 13
batches of G. delavayi were 0.801-0.994; a total of 38
common peaks were identified and 13 common peaks were
identified. The results of HCA showed that S1-S5 and S7 were
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clustered into one group, S6 into one category, S8 into one category, S9 and S11 into one category, S10, S12 and S13 into one
category, and the results of PCA were consistent with them. The results of OPLS-DA showed that variable importance values for
the projection of peak 7 (chlorogenic acid), peak 21 (isochlorogenic acid A), peak 26 (xanthotoxin), peak 19 (isochlorogenic
acid B) , peak 33, peak 13, peak 23 (isochlorogenic acid C), peak 2 (new chlorogenic acid), peak 17 (luteolin-7-O-8-D-
glucoside) were greater than 1. The above 11 components had good linearity in their respective detection concentration ranges (r
was greater than 0.999). RSDs of precision, repeatability, and stability tests were not more than 2% (n=6). The average recovery
rates were 92.54%-105.55%, and the RSDs were 0.83%-1.93% (n=6). The average contents of 11 components were 0.744, 5.014,
0.646, 0.431, 0.069, 0.582, 0.979, 2.754, 0.157, 1.284 and 2.943 mg/g, respectively. CONCLUSIONS The constructed HPLC
fingerprint and content determination methods are simple, accurate and stable, which can provide reference for quality control of G.
delavayi. Xanthotoxin, chlorogenic acid, isochlorogenic acid A, luteolin-7-O- 3 -D-glucoside, isochlorogenic acid C and new
chlorogenic acid can be used as markers for G. delavayi.

KEYWORDS Gerbera delavayi; high-performance liquid chromatography method; fingerprint; content determination; chemical
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AL KT ¥ Gerbera delavayi Franch. /2245 KT #
JB 2 A, T A AE TR 2 p DU e R A
AR LR, 2R R B, PR BA T AR
BE PG IH A L 10 2 VE T L T TR YT IR
TR PSR  CRAEAR RO IO, F R T
A MRS A% B S AR T, AT TR T DU R A M
IR % 2 Y T AR EAE B A 26 A
(2005 4 hig - 55 6 W - S 25 T ) Yo oA T2k, (HAA 7K
G IR RN IR KA ™, HRiT, A G ELR
T HRAYBESE B AR AL A o B S IO B R
S REPRII A3 BT LT AR S AT AR 1 A
FRPE BT SE  TOC T BT AR ARG TR

T RCHAH (5 1% (HPLC) 45 U TSR S — A il i 4¢
2 RIR 2 o b 1R ROT VR, AT LASEE B 22 L3 R R
SRR [ 48 S AT T PR AL b 2 TR Y — 3
P HEE G A AR o3 B 5 i rT A RO T 241
BARBUR" . BT I, AR HT HPLC SA o7 1341t
R K T FEAHR SURIE IR A TR LB TN, 45 6 0 )2 2R
2543 MT (hierarchical clustering analysis, HCA) | 3= il43-43
H7 (principal component analysis, PCA ) , 1E3S it /N —- 7
- 5143 BT (orthogonal partial least square-discriminant
analysis, OPLS-DA ) %Al 2= B XU 5 2 6 AN [l 4k vk )
BB BT 6 22 S A T AT, I RHZ A T s e EL A T
B HTER IR IR (SRR FRER AR 3, 8- R -4-H A
FE-5-REE-F OOKS (5 3CHRI S 3, 8-Dhmee”) (MIHERZ |
3- ik -A- H U BE-5- R JE- 15 RS R REZE-T-0-B-D-)
T RERIERR A T K FE-T-0-B-D- A HRET 4R
1% C ALREE R W& b e , PR T #24f
P O DAY B SRl S LS AR A e St — 20
RRNAHRAES
1
L1 FEEF

ABIESE i 32 2L AR 42 4% UltiMate 3000 % HPLC
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o
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1% . Multifuge X3R 7Y 55 # ¥ 7k & 0> ML ( 32 [E Thermo
Fisher Scientific /A ) , KQ-5200E A 75 i 1 ve % (.11
TR P AR PR ), EL204 1 o F R [ #4355 F)
Z bR o (1) A R R, WP-UP-IV - 10 BUE 267K L
(PO IRAE R B K S BR A W] ) 4
1.2 FEARBSAF

LR IR (SR TR (FRar IR  MERR 2R TR A
SERIFR B RERERR C U732 -T-OB-D-Hi il 0 ft il
(#5435 wkq22080406 ,wkq23022707 .wkq22072103
wkq21011104 , wkq23010903 ., wkq23041713, wkq23011-
207 ,wkq23061211, 4l i ¥ AL T 98% ) #4100 1 VU )11 48
At w07 A R AT BR A F 5 AR B HEZR -T-0-B-D- 4 4 b
T AEMTE R B 3-8 2 4- AR L -5- R 3 -
Fr 7K . 3, 8-Dhmee XJ 1/ 5 (Ht 45 23 51l 2 20220523
20220618, 20220911, 20220924 , 20220715 ) 3k A {5t [
H AT s ek mifs , 2R AN T 98% ; I TR N
kel HA R 1 b4t

3R KR T H2G M RIC A 2 m s, & 50N =R
KEp 22 X R AL R B 50, B S PHE I S E K T
% G.delavayi Franch. i T 45 BARGE R LR 1,

®1 HWERTEAMER

%5 TR g %5 TR B
st 210729 KR s BMLT KR
8 210729 ML 89 3017 iz
83 210729 Ryt §10 230417 i)
s4 210711 pullid il 230830 palll]
s 210711 Rt s12 230830 KA
s6 210720 KR | Si3 230830 Siil
87 210711 KA

2 HEEHER
2.1 HPLCIEQEEMEL
2.1.1 Ak
% ] ACE Excel 5 C-PFP (4.6 mm X250 mm, 5
pm) (3%, DL G (A)-0.2% BEFRVE W (B) A it shAH
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FHBEE BN (0~6 min, 5%A—10%A;6~20 min, 10%A—
17%A ; 20~45 min, 17%A ; 45~55 min, 17%A—25%A ;
55~70 min, 25%A—35%A ; 70~80 min, 35%A—60%A ;
80~90 min,60%A—70%A;90~105 min, 70%A—85%A ) ;
FEWRL A 35 °C 5 A % 4 4 330 nm; i i 24 1.0 mL/min;
HERER R 5 plo

2.1.2 X BRI il A%

43 VK 5 R BB 2% SRR (R B R | B 2% LR L 3, 8-
Dhmcc  MIMHERR | 3-8 FE-4- F 48 36-5- 3R k- Wbl KR
HE-T-0-B-D-HHMH )RR B, SRR A Fat
JRFR C T3 R -T-0-B-D- A A BT 5 BT AR
FOO RS i, BT AR A R, DL 709% F R RO
o B, ) B o £ R B 43591 >k 0.502,1.004,0.496 . 1.151
0.503. 0.491, 1.000, 1.017. 0.986, 0.988. 0.962 0.580
0.972 mg/mL R X I8 S A48 W o 43 i RS % W B 3R 13
oot B i A VRS B L TR — 10 mL & SR, imA
T0% WG B2 25, 250, HilA5 bR i T i vl 2 535
19.79.57.80.9.97.21.68.3.47,20.23.68.97.13.61.50.35 ,
29.34.9.62.5.80.86.91 wg/mL (IR 4T BE A
2.1.3 A il

IR T R R RE i, 0 . ORI R (i =51
D1 g, & F 50 mL HIEHEIEE b, RS % Bk, A
70% P 25 mL, R0 6 5 A ()28 200 W, A5 58 40
kHz) #2060 min, 74 , FRAFRETE 5 FH 709% HYBEAD A2 05
JM BT, FEAT 18 IS IE WG 5, LA 12 000 r/min 25
> 10 min, B VEW, RIS .

2.1.4 FEEEIRLE

B AL R T 25 Ry AR (S 1 g, #%2.1.37 T T )
P A& B A TR R, #4221 17T (3 2 % S R
FE 6 DR ETE R . DL 21 506 (4 B ALY, (R BA B[]
Fase HaE ) M3 IR 54548 3 0 A 0 B3 15 1] 1)
RSD } 0.01%~0.69% (n=6) , #f1 %} I 1 £ ) RSD N
0.26%~2.89%(n=06) , KRIZ I K% B B AT -

2.1.5  HEEMIALE

BUB AR TR M A (S1) 1 g, 36 17, 70 Hild%
“2.1.37 IR R A R AR 2. 117 R ek
PEUEREMNE e R @i, LL21 S8 NS R R4
A W AF X5 B2 ISF A 9 RSD K 0.029%~0.42% (n=6) .
AHXT U4 TR AR %) RSD 4 0.78%~2.94% (n=6) , £ W% J7
BHEE MR
2.1.6  FRE AL

BUA LK T 25 R MR (S1) 1 g, #%42.1.37 T N Jr
Pl B S, T E IR T 0.2.4.8.12.24
h 2.1 17 IR A S R ERE I 5 Tl SR A R, LA
21 WS IR T EAR A AT WA X7 B B[R] 1) RSD
70.01%~0.69% (n=6) AHXFIETAIFRAY RSD 4 0.57% ~
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2.76% (n="6) , £ WZ AR b AR E =6 R CE 24 h N
FaE Pk .
2.1.7  FRECEE RS S AP
HUI3HLA R T FA Ry AR A 1 g, 43 ld“2.1.37

TR J7 0 45 A R, 32 2.1 17T T (033 S 1 E R
WE il s R, s B ACh 25 ks LRl
TR LB PEA R GE (2012 ) ), LARE S ST At K 2
R PR3 | 5B N B) B 58 BE oM 0.1 min, 2822 258 1E J HEA T
Mark VDG L, A5 i 13 b4 4 K T B 24 44 1) 28 g 2 &
T IR A BOE A O RS S S R DL 1, 4%
RER, IBHERE bR e T 38 AN g i, & 5IR A%
HE VA TR PR 3 (T 2) B, 8N T P 13 N g 0, 4y
FIAHTERIRIR (16 2) (LRIF IR (16 7) (FRar AR (168) .3,
8-Dhmee (15 9)  MIHERR (16 10) | 3-¥5 3 -4- F 51 3 -5- 78
F-FH I (g 12) ARRFER-T-0-B-D-HIE M (117) |
Sog R B0 19) S BPERM T (16 20) S48 iR A (1%
21) TR ER-T-0-B-D-H A B (1§ 22) STt C (1§
23) MEMEER (5:26) . RACD 2S48 a0 B H LR
PEANY 248 (2012 W) Y XF 13 AR il A 7 AR AU PR, 75
S1~S13 [ #H L £ 43 %1 24 0.834 . 0.801. 0.942 ., 0.852 .
0.934. 0.985. 0.956., 0.855. 0.994 . 0.988. 0.967. 0.957
0.966 , 6 13 LA K T REZ5 4 1 ARARLRE R4, B Ak
2E T FEAR—FL
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Bl 1B#tHEXTEAMAHPLC BMisLEERE

JTERIELEIE R
2.2 =R IR A S
2.2.1 HCA

A L3HEF IR T HE25h4 v 38 ey e iy g T AR
A SPSS 25.0 4, >R A )% Bk 0E1 T HCA . 2554 (K]
3) R, YT RRECHE B A 10 I, 13 4tb4ads K T B2t
A5 A 525:S1~S5 . STHR A —I5, 86 B —5, S8
h—2%,89.S11 B h—35,810.S12~S13 B H—F, X
KA FEHR 25 T A —E 25
2.2.2 PCA

HF L3HEE LR T HEZ54 v 38 e e iy i [T AR
A SIMCA 14.1 %14, 857 PCAR , 459 (& 4) Bos,
L3RR T R AT 8 7l 525, 55 HCA 25 —3L,
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t/min
2 AR ETR 5 T2 LR JRR 5 8« P 5 JALZ 3 9: 3, 8-Dhmec; 10 : BITHERR 5
12 3-F256-4- AU -5-FR -5 BKG 5 1 7 KPR B2 -7-0-B-D- 1 i 1 5
19: G FRFB; 20 S BFEAH ; 21 . G RRA ; 22 T3 & -7-0-8-D-
HIERT 523 : FRARIEIRC; 26 . AEMIEE o
B2 RBAEXEBMABRZEKHPLCE

TG
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o

S9 |

S12 —H

S13 |

B3 $#HEXTEZMEHCARKE

8
6
4 sA Asi2
2 [ 55 alMAS7 ae \
) 0 " Aasi =T I
= 5] \\ S A &0 Asio /;
\ /
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—6 ] Asg
—8 S
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B4 $HEXRTEHAMEIPCABSE

2.2.3 OPLS-DA

15 PCA &4l | ik — 2L £4T OPLS-DA, >R il SIMCA
14.1 1421 OPLS-DA H/% it B ZPE 52 (variable im-
portance for the projection, VIP) 1543 E (El 5) . LA VIP
fH>1 Y, ikt T 9 2Z &Y, KR I
AR YR R e 7 (S SRR ) W 21 (SRER IR A) LI 26 (1B
BER) W 19CRERIRB) W5 33 W5 13 W 23(F4EHR C) |
U 2 CHTZR IR ) U 17 OR BB -7-0-B-D-Hi A BE 1) .
P A, 13 9 AN AT g AR R A Ak 24 1L 43 T R
HISHL R K T FEZ b 2 ) o 22 S 1 E 2 bR .
23 SENE
231 EIEFMN

% H ACE Excel 5 Cis-PFP (4.6 mm X250 mm, 5
wm) iR, DL G (A)-0.1% BRI (B) Ay it shAH 1t
FTRREBEE (0~6 min, 5%A—10%A ;6~25 min, 10%A—
17%A 5 25~28 min, 17%A ; 28~50 min, 17%A—25%A ;

TEZEG; 202545 36 55 9 1)

VIP[3+0+1]

0 i““liﬁi “iﬂ“ﬁ“ﬁﬂ-& S—

B 5 $EKTEZH OPLS-DA K VIPEHE

50~55 min, 25%A—35%A ; 55~65 min, 35%A—60%A ;
65~66 min, 60%A—95%A ) ; ¥k A 35 °C; Kl I K
330 nm; i 3 A 1 mL/min; #EEEE A5 wl.
2.3.2 XS AHAS

G3AG BEFR IR IR R PR SR IR S 4R R R A ek
JF PR C. 3, 8-Dhmee XJ i i it , DA 50% S BEE R E 5
mL 25 FIf s BT R B 430 R 1.952,1.209,2.052
2.050.,0.990 mg/mL % 51— Bl 43 X BE b At 25 05 53 i HG
WFRBUHT LRI IR NMERR | 3-8 Jk-4- H 48 ik -5-FR Ik -7
K AR R Z-7-0-B-D-H# BT 7K R -T-0-B-D-Hj 4
B AL B R0 IR S i, D) 50% R E 2 % 10 mL
ZE I, i R BT iR B2 43 5] 2 0.502 ., 0.503 ., 0.496
1.039.0.561,2.058 mg/mL A4 5L — i 73 XoF BE 5 it 25 o
3 PR B W IR R 11 A — i o ) R A A VR e,
F i — 10 mL 25 &I, i1 50% LBERE S M4 R R | s
SRR SR LR IR AL SRR C .3, 8-Dhmece , i 48 Ji
PR O PR | 3-F% -4 H AU -5 IR AL - T UM R R B
R-T-OB-D-FHHE M TR -T-O-B-D-H E M1 F1 LR
B2 MR 43 W 0.173.,0.033.,0.164,0.092.,0.077
0.034.0.011,0.078.,0.210,0.033,0.290 mg/mL [ i A *F
MR
2.3.3 PRI A H

WU R T B2 R 1 g, 8 T 50 mL B ZEHEIEIR
R FRE , A 50% £ B5 25 mL, FR 8 Ji i Al
it 30 min, B, FH 50% £ BN RIS ) i i, B840,
U, HEEEMOE A, LA 12 000 r/min #5010 min, B
WA R L3 TR A 5 PR 2% IR R T AR 2R R 2.5 mL
F10 mL A RHLT, DL 50% & FEw B 2 205, #2457, DL
12 000 r/min &.0> 10 min, B3R AE M HHL AR B,
234 LEMEE

A3 E“2.3.27 F1142.3.37 00 R IR A% A SV v L3t
R A 5 WL, #2317 F (438 2 F#E RN 22 |, i
SEOEE . S5 FEN UK A STRA X IR TR
PR ) 4% B B ) Ach A AL 1 0 30 | 451300 i o35 4
LB i e [A] (9 43 B3 B2 Y KT 1.6, A I (50% &
B ) AN TP , LRI % Jm i R A7 (81 6, 25 I
g )
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t/min
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10 | 34 5 9
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0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64

#/min
B ARA X R ST

1 BTG JRR ;2 S SR 3 : RSk R 5 4: 3, 8-Dhmec;; 5: WINHERZ ; 6«
3-FRIE AT A ISR O 5 T KR K -7-0-B-D-Hi 4B 58 57
LEIRIRA ;9 TR E -T-O-B-D- R 5 10 AR JERC; 11 . AEMUEE R .

6 HMEXRTEAMSENEEEMEZEZEN HPLC
235 RHEXREL

A3 BHC2.3.27 TR IR A X B IR 2.0.1.2,0.6,
0.4,0.2,0.1 mL & 2 mL & &), N 50% £ BEE %5, i
B ZR BRI . B L3 R B A R S VA TR
AR, F0 12,317 T O S R A SRV TR
DAAS B4 B4 Tt e B M R AR () LI T R R AL B (1)
PEATERAE RN G5 R 2, R 2 mI A, 1L 7R 4%
B R LR N R R YR P RT
0.999),

R2 HERTERUIMESNEUEXRERER

i DEpiLE: r SR (ugimL)
TR ¥=0267 34+0.0162 09999 1.712~3437
B =063 2440050 1 09999 8.64~172.77
e =005 9X+0.021 7 09999 1.63~32.65
3,8-Dhmee 7=0,095 5X-0.010 1 09999 386~77.20
MR ¥=0439 0X—0.001 9 09999 053~1056
IREARERESRIEATR Y=0.148 8X—0.081 0 09999 390~78.10
RBEZI-08D-HE =046 54+0.0842 09999 10.52~21036
FEHFRRA T=0438 5X+0.1726 09999 821~164.17
FERE1-08 DT Y=0311 350015 6 09999 1.67~3335
FREmC T=0404 5X+0.062 3 09999 461~92.26
g% 7=0.109 8X+0.069 5 09999 1451~290.18

2.3.6 LA

B KR T 25 Ry AR (S 1 g, #5%2.3.37 T T J
Pl A W A B A AR 2.3, T T S A F
SEHEREINE 6 UK, IC T AL . S5 s, Bk R ok
JR IR | Fa sk R L 3, 8-Dhmee M ME iR | 3- 3% 3 -4- 1 4%
FH-5-RIL-F R KRR R -T-0-B-D-H A M T\ F 4R
R A TSR3 -T-0-B-D-# & FE T 40 IR IR C A R
11 A B 43 W T ALY RSD 4393 24 0.19%,0.07%.0.21%
0.17%. 0.19%. 0.39%. 0.24%. 0.05% . 1.47%. 0.33%.
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0.12%(n=06) , REIZ T PG B R AT
2.3.7 HEMRE

B AL KT B2k R (S1) 1 g, 36 43, 49 Jil 45
“2.3.37I T Iy A A A U A B 47 12317 R A
TSR HERE I A2 |, T SRV TR, F AR VA TR i 5 2
SRR R ER IR (SRR (FR Sk R L3, 8-Dhmece Wil
MERR | 3-F2 Bk -4- H A B -5 R -7 TOKS KB LR -7-0-
B-D-HIE T F R A TR R -T-O-B-D-H A BT
SEERIRIR C ALHIEEZE 11800 3 & B RSD 43051k
1.17%. 1.47%. 1.00%. 1.58% . 1.12%. 1.57%. 1.83%.
1.35% .1.39% ,1.23% .1.45%(n=6) , F W1z 7 v B B2 1
K47
2.3.8  FEMEIAL

B K T R 25 M Ry AR (S 1 g, #5%2.3.37 T T J
P A U AR A VB, I T ER R 0.2.4.8,
12,24 h B4 2.3 17 0N (0 35 45 R AR DU 2 , 1 S e 1T
Bl Z5RER, aRg . SRR . R RR .3, 8-
Dhmce  BIMERR | 3-F% J-4- H A BE-5-FRBE -5 MG KR
FR-T-O-B-D-HiH M1 F 405 R A T2 %R -7-0--D-
AR AR R C AERUEE R 11 A B e T AR Y
RSD 31 4 0.38% .0.33% .0.33%.0.47% . 1.96% .1.97% .
0.48%.0.29% .0.39% .0.20%.0.34% (n=6) , ¢ W] L ik fit
AR A BTEE IR TS 24 h NFREE R 4T
2.3.9  JINFEIRTSCRIA S

B & AR T R A (S1)0.5 g, MG %
FRoE , 26 43, 43508 T 50 mL EIEHIE R, 43 9m A
B ER SRR R LR )R | 3, 8-Dhmee WIMERR | 3-3%
Fe-A-H R FL-5- R/ TR KRR -T-0-B-D-Hi i H

EGRIR A RERIRIR C TSR -T-O-B-D-HE T

AL M 2500 I 0.085.,0.439.,0.085.,0.188.,0.028 ,0.176
0.551.,0.410,0.090.,0.236.0.700 mg, $%“2.3.3" 30 | J5 &
il AL TR IR A B 43 F 2,317 T {3k S iR
W , TSR TR, SR TSNS T H R AR i & s IR
FERICR, 45 BoR, ik 1TSS F- B eE iR
43 5 N 98.66% . 100.78% ., 101.41% ., 97.96% . 96.65%
95.56% ., 92.54% . 100.90% . 105.55% . 96.06% . 100.97%,
RSD 7351 0.89% .0.83% .1.93% .1.23% .1.73% .1.68% .
1.01%.1.10%.0.97%.1.63%.0.90% (n=6) , ¢ 1% )7 V=
HERA R R AT
2.3.10 RS EDE

BB LSRR T B2y M R 45 1 g MG B FRAE L 30l
F2 “2.3.37 WU T J7 v 25 i i W ALB, T4 O #E
“2.3.17 TN OGBS HERE I A | 10 SR AR, SR FH MR
AR S O S . SRR TINE 2 7, B
P, 40K 3,
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R3 HEBRTEAMERT LIRSS ENELSR (mg/g.n=2)

w9 wme A m eome e LR PREE same TEESE smmc
S 0171 0.852 0.175 0.358 0.052 0.380 1.086 0.793 0.174 0487 1378
S2 0.172 1.053 0.180 0.102 0.040 0.136 0.662 1153 0.125 0.689 1783
3 0.214 1.668 0.220 0.385 0.056 0.374 0.704 1.460 0.114 0.664 1242

S4 0.159 0.924 0.154 0212 0.035
$5 0.260 1.667 0.205 0.537 0.044
$6 0491 4915 0.436 0.343 0.057
§7 0419 3279 0.393 0.500 0.077
S8 0.405 1913 0432 0.401 0.063
89 1121 6.363 0.844 0.330 0.057
S10 1460 9471 1213 0.691 0.062
St 0.807 4157 0.698 0571 0.092
S12 2109 15910 1.738 0.446 0.132
S13 1.886 13.010 1715 0.731 0.128

0.229 0.490 1119 0.083 0.585 2147
0491 0.573 1.849 0.105 0.675 2126
0.696 0.737 3834 0.129 1557 3.485
0.620 1440 2785 0.160 1102 1489
0473 0.855 2697 0.170 1.666 4.897
0.536 0916 3.637 0218 1612 3492
0.902 1143 4061 0.205 1.881 3.5%9
0.620 0.932 3008 0.170 1691 5.383
0.810 1611 4918 0.247 2170 3.304
1297 1.579 4272 0.142 1916 3.997

(.582 0.979 2754 0.157 1.284 2943

WE o S04 0646 041 0069
3 itig

3.1 ‘IEEFHFNRL R RA R & ERERE

A 38 S S A T R R A R T
330 nm VE R AR o EAh  ABI S AN [ 37 s AH
(HEE-7K 2 JE-0.1% BEIR WL « £ -0.2% BRI W . H
BE-0.19% BERRV W) AT T %58, RIE & il i # rh
L2 -0.19% B PR VAR I Sh AR I, 45 €035 0 1 I T 458
RAREE KRR, 2 TR HL I R R s FEFR AL
P A3 M3 R DL 25 -0.2% B PR 1R W R i sh I, 4%
BT I o3 125 BE XU o

E N YRR 2 G N S| AN - S & [T 24 )

BB, 43 50BN R B BT =X B 50 A U ]

HEAT T 288, B0 5 LA T0% P I8 75 4 B 60 min Al
50% £ AA ] 37 452 B 30 min 43 I4E b 2 57 48 S E 3%
AN 2 B AR A TR A B
32 HENEIEREDHHE

AN F F 30 3 A ) SRk BR, AL R e — ik
WA R R, AP PO AdT R A,
M PR ASAL B W AN R R R W7 2 S R, | B gt i 2 AR i P
A Y EA PR PUR AP SR 2 BTG PE T,
M54k AW 38 2 -T-0-B-D- i M B A U At R
HIFEF 5 A R 5 R -7-O-B-D-H A M 11 B T X0 VLA
BARIPAEHLSN i B SRR I RE T, Hon 28
B-Hi A T K A A R R R, AT o PR AR S il 2 R
I E /DN BB A W 40 A 1 I 4 B v i e k™ 2, &
SRR A R SR IR R C nl 3@ B [ i 20y 7 = )
PrEALIPER™, B o 2 s T SRR T &
M 23R HIAH G o 4k, B OPLS-DA 45 5 n] i1, 4 Jit
i LR RIR A AEHIFE R SRR C HarJF R FA R
TR -T-O-B-D-HH M e P B I3 K T 2>
[ FAAE o i 25 S Y FE B ), Rl B AR DR i 1) i
4 ——3,8-Dhmcc . 3-F2 3k -4- 1 48 3k -5-F2 Ik -7 A

TEZEG; 202545 36 55 9 1)

AT BB ALK T RETE IR N AN B 255000 o, BCA e
TR L NSV B i DU 19645 . FH OPLS-DA %
SRR, AR R B AL A] RE S B I3 LA K T #iZh
M Z 18] BTk 22 7 () E AR AR (AA PRS2 7E AT I Ao

SR Z R EE  BRTC A S 4R )RR B IA B B il
P 3 B RN RIS R, B AFEARIF 5T T A 1 4 S
J IR BAE A& A e
3.3 IEGEEMULFERIRANER S

AHFFEIE 1 HPLC iy T I3 HEA AL R T w2

HFESCEE , 2eafE 1 38 A g FEIA T H A 134,
U s FEDLEE PEA 45 58 s, 13 AR b 5 0 B S 13
R BYAFALEE 2 0.801~0.994 , Ho bl o3-St v R it 9 AH AL
BEAR T 0.900, 3 7] RE A K Ry 13 HE AR 41K T FE 2504 7= Hb
AL, 52545 b B A N SRR R) 45 AR R R S Ay
2 A 2L 2, FEOR R 253 2 [0 A — 7 1) o
w25, il HCA \PCA Z5 3 Al A1, S1~S5.S7T R h—
%,S6 N —5, S8 R H—2,89.S11 K —2,S10,
S12~SI13 N —2, LG R/ : 2021 F R U T A ]
7 Hb Y 2 b8 BT i 22 AN, B S6 LA AR B 24 R R il A AL
PRI R 5 2023 AR RO T AN [a) 7 b 14 245 4 ot 5 AN 58 42—
B, X AT RE IR P Ay 7 b A (T 2 O A ) A [m] e
SEW BIANRE G S8 117 2 A KT B, 5 A
AL, H H BRI )34 AR H RE E] & 2 B A o —,
2% OPLS-DA FI M, W 7 (4R 1R ) (U6 21 (SRR A) (I
26(HERMIFEER ) WE 194 R B) (U6 33 I 13 06 23 (5
SRIRR C) g 2CHTER AR ) W 17 (KRR H R -7-0-8-D-H
PR )9 AT WP AR M A 22 i T B R S B 13 41t
AN [] 7 H AN [ AR B K T R 2 A 22 () o o 25 S 1)
FEAREY I HH PR R (S 5R R at iR A
ARFRFLZR -T-O-B-D-HH M 540 5 R C 4% i iR 1)
TR P, AT R 6 I R R HA B2
FRIE M B E ALK T REZR B BT i i) o
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34 REWNELERSH
I TRk SR AR IR | PR I IR | S 2t IR A X 4

A EA UK T S 25 M i & 22 7l R,

LMK ZR IR B 0T BT VAR TC ) A R X, A1t

AT RS A A EAT R RIS il i A T B

(975 3, SEB I 4 B SR o AR R T

LRJFIR (SRR (B ERk RER |3, 8-Dhmec  MITMERR | 3-3%

Hh-4- P AR B -5 JR L - KGR 3 -T-O-B-D- A 4 Bl

H FRERIER A SRR -T-0-B-D-H AT S e ER C

PEREER I S =G 4351 0.159~2.109,0.852~15.910

0.154~1.738,0.102~0.731,0.035~0.132, 0.136~1.297 ,

0.490~1.611,0.793~4.918, 0.083~0.247, 0.487~2.170,

1.242~5.383 mg/g, 3543058 0.744 .5.014 ,0.646 .

0.431. 0.069. 0.582, 0.979, 2.754, 0.157 | 1.284 | 2.943

mg/g. 13 RIAT 52414 AT ROy B B A AR 2 S

AT BRSO AR DG , 10 2023 AR RIS 2 64 vh 9 B8 S3

AN E 2021 AF RN A B o R IR T S

2021 AF R 2GR AFHURT TR BE A, S B2 b1 P 4 IR IR A

AP R EE T RZL N, Hik, &

SRR AF TR B R T 55 245 A I IO 1 3 A 3 1) 1 it

AR ARIIEZS B R TR AR E

25 LR ARBIFGE ST 11 HPLC $8 £ 1 3% 1 25 )

SE TR R TR L RBIE S BRI R T 2R 1Y B

PSR B , 38 AT Sy ik — 2D T R W B4R T B

RftS%,
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