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Abstract: Objective To comprehensively compare and evaluate the composition of fresh Dihuang (Rehimanniae Radix, RR) juice,
tablets and residues samples based on fingerprint analysis and quantitative analysis of multi-components. Methods Fingerprints of
10 batches of RR juice, RR tablets and RR residues were established by HPLC, and similarity analysis was combined with chemical
pattern recognition method. HPLC and HPLC-evaporative light scattering (ELSD) detection were used to determine the contents of
glycosides and sugars in RR samples. Results A total of 14 common peaks were identified in the established fingerprints. Cluster
analysis classified the samples into three categories; According to the principal component analysis, principal components 1—3 were
the main factors affecting the quality of fresh RR samples; Eight differential components in RR samples were marked by partial least

squares discrimination analysis. The total content of glycosides and sugars were in the order of fresh RR juice > RR tablets > RR
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residues, glycosides in the RR samples were higher than those in RR tablets and RR residue except for rehmannioside A. The contents

of catalpol, aucubin, rehmannioside D, ajugol were all higher than those in RR tablets and RR residue, with the contents ranging from
7.43%—7.78%, 0.10%—0.11%, 0.59%—0.66%, 0.69%—0.72%; Carbohydrate components other than raffinose, the contents of
fructose, glucose, sucrose, stachyose in the RR juice were higher than those in the RR tablets and RR residues, with contents of 2.40%—
2.55%, 1.84%—2.02%, 12.33%—12.77%, 33.03%—33.45%. Conclusion The fingerprint and content determination methods, the

changes of chemical composition in different processing methods of fresh RR were clarified to provide scientific and rational references

for the use of RR juice and RR tablets in clinic, as well as to provide scientific basis for the recycling of RR residue.

Key words: fresh Rehmanniae Radix; different processing methods; content determination; fingerprint; chemical pattern recognition;

catalpol; aucubin; rehmannioside D; rehmannioside A; ajugol; verbascoside
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Fig. 1 HPLC fingerprint of Rehmanniae Radix (RR) tablets (DP), Rehmanniae Radix juice (DZ), and Rehmanniae Radix
residues (DA)
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Fig.2 Control fingerprints of mixed control and RR samples
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YTRRFRSU S, THEAALE, SRk 2, Mt
FIARALEE S7E 0.996 PLE, Husk F AUl 1 78
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Table 2 Similarity of RR samples

FEdh AL | FEAR AR )RR MUE
DP1 0.995 DZz1 0.997 DAl 0.981
DP2 0.996 Dz2 0.997 DA2 0.978
DP3 0.995 DZ3 0.998 DA3 0.966
DP4 0.995 Dz4 0.998 DA4 0.967
DP5 0.993 DZ5 0.999 DAS 0.968
DP6 0.997 DZz6 0.998 DA6 0.965
DP7 0.996 DZ7 0.996 DA7 0.971
DP8 0.996 DZ8 0.998 DAS 0.884
DP9 0.995 DZ9 0.997 DA9 0.998
DP10 0.994 DZz10 0.998 DA10 0.972
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Euclidean FEEN 10 B, HBgAEsm#ia N 3 25,
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—K, KM M. BN R
ZE

2.2.9 FE 558 (principal component analysis,
PCA)  DIHWEERE ST 14 N ILHIGIETH BN &,
K H SPSS 19.0 A xf Fu s B AT B 4E K 1 70 #7
KMO #3648 it8 8 0.772>0.6, B FIERILAG 365
THEN 0.000, FRERFECEMEGFRY, &5
PCA. TR T4 E K 4, FRAER T Z DTk R |
WIUE R T3 AT AR R LR 3. 4. DURFIEAE > 1 NbniiE,
PR 3 AN ERS, TTETTBRE 73N 57.866%
12.160%- 8.213%, HARTT ZTTHRE N 78.240% >
60%, A9 HE LU A T O R AR 10 1 A2 B 7 R
M 405, B3, 5, 8, 100 2. 12, 4% 1 =
WA AR A, 9. 6. 1. 14, 13 7855 2 E Ak
SRR, W 11 FEER 3 E R B R
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Fig. 3 Cluster analysis dendrogram of RR fingerprints

8

*3 FHHERRMAEREE

Table 3 Eigenvalue and cumulative variance contribution

rate
WIGERFIEAE FEHCT-J5 FIEN

F R o T BRT % 2t T BRU %

BRZE/ % TTIREE/ % HRZE/ % TTIREE/ %

1 8.101 57.866 57.866 8.101 57.866  57.866

2 1702 12.160  70.027 1.702 12.160  70.027

3 1150 8213 78240 1.150 8213 78240
4 0837 5977 84217
5 0730 5217 89.434
6 0515 3.678 93.112
7 0472 3369  96.481
8 0159 1.139  97.620
9 0.112 0.800 98.420
10 0.102 0.730  99.150
11 0073 0525  99.675
120022 0.156 99.831
13 0.015 0.106  99.937
14 0.009 0.063 100.000

RHI 3 T o> BB g 13 (55 . R 25T
B, THEAFEMSRE R ISR E19 7, Sl By

= /o, [{aiaks, [oELE S,
& 2.2.10  1E A B/ 36 - H 5 43 - Corthogonal
2 partial least squares discriminant analysis, OPLS-DA)
PAM AR L 14 D ICH RISV R, 18]
'L . . R SIMCA-P 14.1 %k, SR A% OPLS-DA
1 Yo " BRI R H A Fr M TE H TR T 0BT
B4 HEXETFRAE OPLS-DA 734 LI 6.
Fig. 4 RR main factor gravel plot VIP (B R/NRER T B8 A5 B R BT ik %
R4 WEABETHETER
Table 4 Initial factor loading matrix of RR
e W86 PR Aoy R i W46 PR T B Aoy R i B8 PR Aoy R
EEr 1 ERF2 ERHI3 TR 1 ERGr2 T3 FEEr 1 ERF2 T3
1 0.479 0.590 —0.067 6 —0.297 0.594 —0.448 11 —0.586 0.013 0.665
2 0.926 —0.069 0.057 7 —0.543 —0.364 0.098 12 0.837 0.038 —0.381
3 0.970 —0.032 0.118 8 0.934 0.068 0.023 13 —0.893 0.215 0.039
4 0.609 -0.176 0.280 9 0.144 0.813 0.412 14 —0.895 0.310 0.088
5 0.954 0.027 0.201 10 0.934 0.148 0.176

IR, ABBORER W% (i e o) T e b 3 AN [R] n T
77 7 Koo, RIS e S B i . oy
T B X O )22 5 1 090, VIP (457 ILIE

7. LA VIP>1 NFBREHATIRIE, HiEd VIP>1 1)
B A 9 (HIEEF AD. 10 (ZEREELTF) . 14, 3 (F
B, 5 CBEHIEIE ). 13, 8 (MiEEH D). 2, #fE
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Table 5 Principal component scores and composite scores of RR

- (S %%‘ﬁ& (S %ﬁ*ﬁ% (S oA

TR 1 BRI 2 R 3 S ERT 1 BRI 2 B 3 155) LRI 1 ERSY 2 EROY 3 190
DP1  —-0.41 1.36 1.92  0.09|DZ1 2.79 —1.43 031 1.47|DA1 -2.78 —0.07 0.06 -l.61
DP2 -1.63 -0.47 1.84 -0.85|DZ2 3.94 -1.11 043 2.18|DA2 291 0.63 -0.03 -l.61
DP3  -0.71 —-0.87 228 -0.33|DZ3 3.88 -1.03 -0.19 2.11|DA3 -2.74 -134 -025 -1.77
DP4  -0.65 0.37 1.40 -0.22|DZ4 3.54 -1.07 -0.09 191|DA4 —2.02 -1.53 098 -1.27
DP5 —0.74 1.14 0.56 —0.24|DZ5 3.41 -0.09 -1.03 1.88|DA5 -3.18 0.06 0.07 -1.83
DP6 0.71 221 -1.85 0.53|DZ6 4.11 237 —0.64 2.62|DA6 -3.13 —-0.71 -0.52 -1.94
DP7 0.81 2.11 -1.44  0.61|DZ7 3.97 0.84 031 2.42|DA7 -3.10 -1.11 -0.89 -2.00
DP8 —0.32 2.49 0.50  0.16|DZ8 3.84 —0.88 042 2.15|DA8 -3.07 -0.23 -1.13 -1.90
DP9 -1.62 1.27 0.61 —0.73|DZ9 3.37 -094  -0.62 1.78|DA9 —2.98 -0.70 214 -198
DP10 -I1.15 1.68 0.86 —0.39|DZ10 3.10 -1.95 -0.67 1.50|DA10 —-434  -1.02 -1.06 -2.72
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Fig. 5 Diagram of principal component scores of RR
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Fig. 6 OPLS-DA score chart of RR
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Fig. 7 Diagram of RR VIP score
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HA — g &l .

231 ARSI RERPRE 1 g B .

BV . Hb BT (BERD SR TRE 3D T 100 mL
HEFEHA, N 25%HEE 25 mL, FRE &, #EEL
# 60min (700 W. 40kHz), ¥4, FREHE, #b
SRR TR, $E5), 4000 r/min B0 (B0
15.7cm) 20 min, B EiEW 2mL, A 0.22 um 7
FLUEMEEE, AR A

2.3.2 XTHRSIERIGEIE R PREURERE . ki3
AR MO DL HhIEEF AL SRR IR S,
& 10mL &, IPEOEREZIE, 152 EK
FEAK N 6.036+ 0.322. 0.566+ 0.032. 0.408 mg/mL
(R A %] Lt Vo

233 EEZM AiEHSN Venusil XBP Cis#£(250
mmX4.6 mm, 5pm); JREIAHA ZHE-0.1% B K
Wis BEEEVEL: 0~8 min, 3% fi: 8~20 min, 3%~
4%Z.Ji%; AR | mL/min; FEiR 30 ‘C; PDA k&
DA K 203 nm; BEFEE 10 pL.

234 LMERFREL KEWHL “23.27 TFRE
S R A TR 0.104 0.50. 1.004 1.25. 2.50 mL T 5
mL EiEF, MR REZE, % 2337 W~
TSR RERE ST, o0 CARERE . BRI . Hho
H D, M AL i BEEH R SR M ALSR (X0,
DU R TR AL bR (YD, efhlbniE iz, it
ATERIERDE, BEIATTRE: FERE Y=5824114.14 X+
765 755.81, r=0.999 0, Z&PEEM 120.7~3 018.0
pg/mL; HkHIEIE ¥=9 970 944.82 X—33 758.30,
r=0.9994, VLV 6.4~161.0 pg/mL; HiFEEF D
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Y=6246786.44 X+59506.44, r=0.9993, ZkMtiuH
11.3~283.0 ug/mL; & A Y=6 896 935.15 X+
5939.97, r=0.999 7, ZMEVEMH 0.6~16.0 pg/mL;

WEFEAF Y=5671921.68 X+25485.19, r=0.9991,
LR M 8.2~204.0 pg/mL.

235 FEEEIAL  HUHEAR S (DP2) AR A
W, %R “2.3.37 TR OISR ARSI 6 X, it
BASKERE . BRI . HOEEE DL MBI AL 2%
REEAFIE T AR RSD 43 514 0.29%- 1.46%- 1.00%-
1.32%- 0.41%, RIAIEFEEE R I

23.6 HEMIAK FERDBOWEEFES (DP2), #%
“23.17 BUNTEPATHIE 6 bl I, 1%
“2.3.37 TR (i SR AVBERE 3 AT, THEAS BIRERE . B
M. B DL HEEE AL RRPEEH R E S
B RSD 4358 0.31% 1.79%-. 1.10%. 1.91%.

0.19%, FIZ 7 EEZ R .

237 FRoEtEiie B EAE S (DP2) B4kl i
W, 4 CHRMETFRAE, & “2.3.17 BUR 5k &t
BB, ATERIEIE 0. 24 4. 8. 12, 24h,

% “2.3.37 WUNEIGKAFHRET, THEASEERE

eI . MO DL M B AL 25 REEEF I
AR RSD 43518 0.27%. 0.98%-. 0.35%. 1.44%.

0.28%, &4 5K B I RAE 24 h MRS S PEELLT
2.3.8  IIAERENSCRIRLS  HCHh RS S (DP2) AR 9
By, FOREEIRE 0.5 g, 2 B TERE S AR
eI . MO DL M AL SRR E
S 50% 100%- 150%I0AXTHE &, $% “2.3.17
TR F7 i 2 il s v, 4% “2.3.37 TR i

®6 SHEXNSE

PEERE AT, IASHUBERE & 5 Fh o -3 D0 B
W & RSD 1H, &5 %Pt Rz 2 5N
98.83%-. 98.43%-. 98.55%. 99.49%. 98.75%, RSD
AN 1.48%. 1.25%. 1.43%. 1.23%. 1.09%.
239 WA EEMNE FEVRDCS RS, 1%
“2.3.17 TR ik A S TR, R “2.3.37
TR ik %Rt RE o dr, EaEE LA 8, RS
mn S MR B, AR 6. 7. GRKY], H
AR 5 PR kG T 2R R 2 BT R
>R > M, ORI I R R
LA TAEHV BV A . HO BV S P AR . B
BE . HOEEH DL AR RERLE S B IR S T
FIHbBE U, Moo B P B A = T I T A BV,
L A S B T MR

M i 2 34 5
| | SRR | SIS S S, SSEY, Wiy Sty
1
C f 2 3 4 5
| 1
B ‘ 2 34 5
1
A A 2 34 5
0 4 8 12 16 20
t/min
I-RERE s 2-BSIE s 3-MUBEHE Ds 43 A S-aR BRI,

1-catalpol; 2-aucubin; 3-rehmannioside D; 4-rehmannioside A; 5-ajugol.

REWRG (A) SHtER (B). #ET (O). HE
& (D) #iXMmiRi%A HPLC &
Fig. 8 HPLC of mixed reference substances (A) and RR
tablets (B), RR juice (C), RR residues (D) test solution

& 8

BMNELER n=2)

Table 6 Determination of the content of five glycosides (7 = 2)

JREE 0%

JB B 54U %

54U %

BentI Hhig b i

WHEHE HD HA

% 0}

)
Fr
v B9y

PR -

i3

g e B

HD HA

% 0
B

% 5}

Bem-HlE s
[ .
A

WE HD HA

DPI
DP2
DP3
DP4
DP5
DP6
DP7

6.991
7.002
6.834
6.920
6.404
6.342
6.581
DP8 6.993
DP9 6.733
DP10 6.831

0.101 0.553 0.153
0.100 0.552 0.152
0.103 0.530 0.150
0.122  0.554 0.143
0.091 0.491 0.151
0.090 0.463 0.143
0.100 0.482 0.152
0.103 0.541 0.140
0.090 0.513 0.132
0.101 0.511 0.124

0.632
0.633
0.631
0.610
0.612
0.603
0.592
0.590
0.574
0.553

DZ1
DZ2
DZ3
DZ4
DZ5
DZ6
DZ7

7.473
7.780
7.633
7.522
7.520
7.712
7.631
DZ8 7.454
DZ9 7.430
DZ10 7.464

0.100
0.103
0.114
0.112
0.111
0.112
0.100
0.103
0.100
0.101

0.592 0.101
0.611 0.126
0.634 0.174
0.641 0.149
0.662 0.154
0.654 0.138
0.650 0.113
0.632 0.124
0.622 0.106
0.621 0.114

0.704
0.715
0.725
0.714
0.700
0.714
0.708
0.707
0.703
0.708

DALl
DA2
DA3
DA4
DAS
DA6
DA7

5.554
5.786
5.708
5.826
5.752
5.793
5.909
DA8 5.804
DA9 5.656
DA10 5.725

0.084 0.475 0.135
0.082 0.476 0.149
0.079 0.475 0.142
0.079 0.467 0.134
0.080 0.469 0.139
0.085 0.462 0.137
0.083 0.458 0.132
0.080 0.466 0.135
0.071 0.444 0.118
0.073 0.440 0.114

0.467
0.458
0.502
0.518
0.494
0.486
0.502
0.468
0.439
0.466
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RT SHELRDEFERTSEERMSHT (X£s5,1=10)
Table 7 Analysis of differences of index components in five glycosides ( X £ s, n =10)
. B 50U %
i FeB B s M D HIBEEF A 2 Ry
DP 6.76310.244* 0.100+0.009* 0.519+0.0322 0.144+0.0092 0.603+0.0262
Dz 7.56240.121° 0.106+0.006° 0.632+0.021° 0.130+0.0232 0.71040.007°
DA 5.751+0.098¢ 0.08040.005° 0.463+0.013¢° 0.134+0.0102 0.480+0.024¢

i B R AR TR A R A SRR L (P<0.05), R I [,

There was statistical significance in longitudinal comparison between two groups with different letters (P < 0.05), same as table 9.

SKH SPSS 21.0 B, SHEEMFEAF N T 5 5%
H R B R B BOHEAT Z R Gith o t, R
7 AIE, EEH IR 3 FhOT AU TR A &
WH KA. £ DZ 5 DA ki & &
WA KA, HARR S & &P LB A St
B (P<0.05),
24 SHEXRSSENE
241 MEEEER ISR KRR 0.2 g i
Hh BV | BB BRI VT IR TTRE 1D T\ 100 mL
HEFE R, I 60% (s HEE 25 mL, FRE iR, i@
A LB 45 min (500 W. 40kHz), J4, FRERE,
AR, Y8, BNERIE 2 mL, H 0.22 um
I IE B EL, AE A A s R
2.4.2 PIRTIARIHIE RS R RRICR A T EhE
FERE. HRTHE . AKIPpEXT SIS, B 10mL &
o IR E S B I, 193 B IR AR ICN 1.586
2.710. 11.150. 7.440. 54.980 mg/mL [{]7R &% 8§
B
243 i1k Agilent Zorbax NH, taififE (250
mmX4.6mm, 5pum); FBIAHAIK-ZIE (32 1 68);
PR 0.8 mL/min; iR 30 ‘C; #FEE S pL.
ELSD Z#{:. SMAi&E 2.8 L/min; E&EEE
85.0 C; Mk 1.

244 MK ARELE KEWIN “2427 TINREA
o BE AR 0104 0.50. 1.00. 1.25. 2.50mL T 10

mL B, IR EEREZE, % “2437 T NE
WARAFERE AT, e DA . AETHE . FERE. R
THE KT R R O BN AR (XD, BAXS
IO I AR T BRI A bR (YD, 22l bRtk 2k,

BEATERMERNE, 1REDA7FE: B Y=0.766 7 X+
2.740, r=0.999 3, ZMIEH 15.9~237.9 pg/mL;

AR Y=0.854 X+2.895, r=0.999 2, it
27.1~406.5 pg/mL; FEHE Y=1.062 X+1.641, r=
0.999 5, ZLVEVEME 111.5~1 672.5 pg/mL; #37-h

Y=1.101 X+1.278, r=0.999 9, £ZI:TulH 74.4~
1 116.0 pg/mL; K75k Y=3.078 X—12.002, r=
0.999 2, ZiIETuH 549.8~8 247.0 pg/mL.

245 REEFEARLS  BUHIEAE S (DP2) At M
W, IR “2.4.37 TUR G AELSLERE 6 I, 1T
A RE. AR R AMRTRE. JKISHE G AR
] RSD 4354 1.80%-2.33%+2.76%-2.04%-0.82%,
SRR HE 5 RIF

246 HEEMRE KERBULERE S (DP2), #%
“24.17 BURTEFATHIE 6 bR, 1%
“2.437 BUT o SR AFRERE 3 A, VHEAS RS, i E
B RERE . MM K I50E 5 & 53 201 RSD 730N
3.44%- 2.15%- 0.22%-+ 1.85%- 0.42%, &M% 7%
= MERUT

247 FUEMERL  BUHIEAE S (DP2) At 5
W, 2 AIERI% S 0 24 4. 8. 12, 24h, % “2.4.3”
TN G AR, THEAFRNE . HEE . FERE .

R 7K 3R U THITAR () RSD 437N 1.43%+ 1.86%
1.76%- 1.78%- 0.59%, &5 SRR MR IR TRTE 24
h WS E PR AT .

2.4.8 IIREFEICRIRLS  HUHL R 5 (DP2) FE44 9
B, BARFEEFOE 0.1 g, 2 Bl FE R TR & b SR
HIERE. RERE. MRTRE. JKIRBE R B E00 50%.

100%- 150%I0 AR, $ “2.4.17 TR J7321 4%
PR ER, 1% “2.4.37 TR (R S5 A3 T

MIASHOTERE S S PR o3 (T35 A [T} 26 J& RSD
B, 13RI 98.76% 98.87%

99.32%- 98.57%-+ 99.40%, RSD 435N 1.56%-

1.37%- 0.80%- 1.53%. 0.87%-

249 5 FBERM S ENE KBRS A
b, % “2.4.07 TR 7 & S A AR, %
“2.4.37 WUN O3 53R, (A 9, i
HEMEM T S MR &R, ERNEK S 9.
SGERRE, HOEERE S S FhEE S SRR R
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0 5 10 15 20
t/min

VA 2-EENE, 3-HENE: 4-MRTHE: SKIRME.

1-fructose; 2-glucose; 3-sucrose; 4-raffinose; 5-stachyose.

I BT > M T > B, SRR, ERE. K
IR B B A R, A RSB IT Dy g
> > M, R RS I T R B
AT > B, S B I T R B
> VA > M . IX S R ERE K SERESS R A
AT 7B L= N L R 8

KH SPSS 21.0 #ft:, et s AN A n 15 =%
PEIRAL 22 1oy R i 0 B AT Z R Gt o, R
9 1, fEHhEaId 3 Aoy AU LEm A S ERA
REAZM. £ DZ 5 DP H IR 7R & R A KA
Ak, s & BRI LR E il L (P<
0.05).
3 g

SEES AT ARG R 5 AP R 1 B E U7 i
i, B E AR CHE-K . BEE-K. HEE-
0. 1% B /K IE T L M5-0.1% B BR /K0, ASEIAEIR
25. 30, 35 C, A[FPEK 203, 210, 334nm, A

PRFAE 0.6+ 0.8+ 1.0 mL/min, A[FIFFEFEE 10, 15,
20 uLo AR, FBIHH LA Z5-0.1%5 R K R
FEIR 30 C. /AFUR & 1.0mL/min, #EFERE 10 pL i

]

9 REMESE A) SERE B). ET (0. #HE
& (D) it M&iF®RA HPLC &
Fig. 9 HPLC of mixed reference substances (A) and RR

tablets (B), RR juice (C), RR residues (D) test solution ATV, R ilig i)y B8 B aghf. FekFia. IEE
R8 MEDSHEABNSENELER n=2)
Table 8 Determination of content of five carbohydrate components in RR (7 =2)
. [ /% . SR 0% - S 0%
RBE EERE MR MR KRR RpE AR R RRTRE KIRRE RBE EERE RERE MR KT R
DP1 2.096 1.993 11.133 8.045 31.214|DZ1 2.495 1914 12.776 7.707 33.384|DA1 1.599 1.750 6.777 7.424 29.964
DP2 2.122 1.865 11.281 7.965 31.662|DZ2 2.472 2.002 12.635 7.709 33.222|DA2 1.495 1.786 6.488 7.165 29.941
DP3 2.076 1.887 10.185 7.526 31.525|DZ3 2.534 1.990 12.394 7.638 33.395|DA3 1.447 1.855 6.335 7.315 29.405
DP4 2.125 1.878 10.705 7.522 30.886|DZ4 2.549 2.008 12.377 7.383 33.268|DA4 1.445 2.012 6.572 7.446 30.332
DP5 2.244 1.955 10.792 7.658 32.490|DZ5 2.555 1.929 12.394 7.704 33.200[DAS5 1.514 2.044 6.396 7.389 30.047
DP6 2.295 1.986 11.166 7.414 32.051|DZ6 2.496 1.872 12.338 7.438 33.402|DA6 1.616 1.985 6.284 7.218 29.964
DP7 2.286 1.938 10.808 7.385 31.485|DZ7 2.494 1.844 12.429 7.582 33.448|DA7 1.402 1.940 6.288 7.415 30.049
DP8 2.155 1.844 10.925 7.500 31.199|DZ8 2.408 2.026 12.485 7.195 33.456|DA8 1.381 1.982 6.465 7.544 30.122
DP9 2.164 1.878 10.733 7.195 32.288|DZ9 2.559 1.868 12.506 7.454 33.037|DA9 1.294 1.838 6.322 6.932 29.72
DP10 2.245 1.854 10.614 7.177 32.237|DZ10 2.445 1.874 12.454 7.509 33.067|DA10 1.535 1.899 6.408 6.983 30.11
R9 SHELRIIERERTSEERMEST (X£s,1=10)
Table 9 Analysis of differences of index components in five carbohydrate components (X £ s, n =10)
oy SR HU%
" P T B Fi b KI5l
DP 2.181+0.080? 1.908 £0.055% 10.834£0.3172 7.539+0.2872 31.704 +0.538?
DZ 2.50140.050° 1.933£0.068? 12.479+0.134° 7.532+0.169? 33.28840.153°
DA 1.473+0.100° 1.909+0.100? 6.43440.152¢ 7.283+0.204° 29.966 +-0.251°¢
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B, MUERPRMAAER S MRS B R e
Fike

SIS T HITEIEHE 5 FROBER RS 1S B E i
i, EIE AN F RS OIS K, ASFE
17 25.30.35 C, ARM{AFE 0.6.0.8.1.0 mL/min,
ANEFEE 5. 104 15uL, ANESAERE 2.5, 2.8,
3.0, 3.2 L/'min; AFRNERE 75, 80, 85, 90 C.
A RIS, HE-/K, #iR 30 °C, e
0.8 mL/min, #EFEE 5puL, SAKIE 2.8 L/min; 2
P ERE 85.0 °C, BEATHRINE & (Al U 7y 55 B4
R PRa . WTRELT, MORBULAMHEN 5 FibEE
A7 ) D T

HPLC R4 EIEw 74 SRRyt s fr
FIH B FBUEE 2 KT 0.965 (B DPS #iti4h), A
AL FR SUEIREIE 5 T b 2% R b B MBS
M BVEAFAE R R, AR B R HR I RS BE i

EERINT T 2. OPLS-DA 455 5 HCA 45 % —
2/, oy 32, BHLEE A, HhRYE . HhEEVE AT
FE—E 25, Wi VIP {8 > 1ROk H A i 5
BONIISY, TG A I D FERE.
PRI EAEE . SRRFREER. U 2. UE 14, 1§ 13 N ER
&

A S0 2 B 2 M 22 S o0 e B AN [ T
77 R AR B AT R T, AV
EEME M . SRR, WIRAREE R £
AT, HUGEHTE R, (7R
T REE RN . I A RN 7 20
(BB SRR AT XS L b, R BIBR T 3
W AL WA WRTRE, HAML R AR B
k2R . XA EERE H HPLC 12 [R5 o 3%
i AVD SRR A B iR, &
RO R TR A FE £ A BF
Lo BraEfb BURMMRE R, BT R,
IKTSHE TN R T 28544 m 5 b R 2 R AR T R R
MR SROBRE B PR TR AR R 12324, G R ARk, (BT T B
TR T . AT RE SN T I R R ) i D SR
IR G K TRRE S e SRR OC . BARZG B A
FEIRRE, WENERA RS e A AR L
B IR G AN R D,

g L RTR, ASHE T AT L A S T R TR
il 7775 & HPLC 4840 B J7 2 1 5 L
B, AN L I R N R S B )
MRS . S SR A B 5 s i oK

SRPESETERE R SRR, R AR AR K I
SETEHE I PR IUEUR} BCE T R L R TSR RS
RBAR AL FATEEA TR
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