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W E B ES AR R (HQHD)# 34 A% K A hl fe il A 7 X3T L ot Fm ., ik AFB I B A AR, KA
(o 25 i 35 s g AR B AR R 40 (2012 38) )32 5 10 3 HQHD JR 75 3R AL JR 7 S AT K ) S AT k) S Al AR u (“JR 5 745 8ok P
I A S RIS JE A ARA BRI AR S, A TeR A h R AR B ek R R A A UG A R R A kRS
J& LA 0 3 R0 AN &5 48 L B 3, SRS AT AL B AR A SR AR B A FAE XA A AT, FER 103 HQHD R Al R 7
AL R AL R AR IS S B 3 B 3T AN, 5 A B AR S e AL 3 K T RAEE T 0.950; b5 A B 9 A
e AR E T (125%) AR5 (13 5% ) JFards B(16 5% ) Mk % (20 5% ) K2 (2254%) KEBEEZ(2354%) Rk
A& (29 50%) 23-TELFGEE C(3459%) 3 238 b2(35 5% ) ; 8wk A5 4k h sF HQHD 35 5L B ¥ A Tk, EMOSMERE
T, A4 HQHD MR & AR A — £, hm b ZFE-FROMORELERE £ -5 2 —%. 1.15.17,18.36 53t 52 % 5 F= F+
B R B B T e h R o i A Mk LA SR R E 0 £ AR EM , 1T 1T~19 545 5 oA BN B AR R T AR 2
Bt R S I AR R B0 £ FARES, 1 17~19 36 5%t R S FFErER B R B ETH 2 Hrh B LS Ry
ARG R E AR EN, T 1T~19 21 S B R oAt B PRI B . P T AKBEE kel & T2 H e Rils
Yo ARG R E 0 £ AR A . G0 A T HQHD 484 B # 77 kA58 T AR R F BMAFFRRRAMA T XS RE
EFBA, P T AR BF R EF RS TR R £ TR

G AT AR E T ) A KGR E I TR R SRR FI R 54T 2R R

Effects of processing and decoction methods on the components of Huatan qushi huoxue decoction

LIU Minghao', HUANG Yasen’, ZHANG Zhenling’, ZHANG Lihui', LIU Sutong', ZHAO Wenxia' (1. Dept. of
Spleen, Stomach, Liver and Gallbladder Diseases, the First Affiliated Hospital of Henan University of
Traditional Chinese Medicine, Zhengzhou 450006, China; 2. School of Pharmacy, Henan University of
Traditional Chinese Medicine, Zhengzhou 450046, China)

ABSTRACT OBJECTIVE To establish the fingerprint of Huatan qushi huoxue decoction (HQHD), and to explore the effects of
processing and decoction methods on its components. METHODS Using salvianolic acid B as reference, HPLC fingerprints of 10
batches of single and mixed decoction of crude drugs, single and mixed decoction of processed products (original formula referred
to 8 ingredients were crude drugs; processed formula referred to processed products of Alisma orientale, Salvia miltiorrhiza,
Curcumae Radix and Bupleuri Radix, and crude drugs of other ingredients; single decoction referred to the mixing of each
ingredient after being decocted separately; mixed decoction refers to decocting after mixing all ingredients) were stablished by
Similarity Evaluation System of Chromatographic Fingerprints of Traditional Chinese Medicine (2012 edition). The similarity
evaluation, common peak identification and attribution, chemical pattern recognition analysis were also carried out. RESULTS
There were 37 common peaks in each fingerprint of 10 batches of single and mixed decoction of crude drugs, single and mixed
decoction of processed, the similarities with control fingerprint were higher than or close to 0.950. Nine common peaks were
identified, i.e. rutin (peak 12), hesperidin (peak 13), salvianolic acid B (peak 16), quercetin (peak 20), silybin (peak 22),
luteolin (peak 23), autrantio-obtusin (peak 29), 23-acetylalismol C (peak 34), saikosaponin b2 (peak 35); decoction pieces of 8
ingredients all contributed to the fingerprints of HQHD. Principal component analysis (PCA)showed that the 4 kinds of HQHD
samples were grouped into one category, respectively. The clustering result of partial least squares-discriminant analysis was

consistent with that of PCA. Corresponding components of peak 1, 15, 17, 18 and 36, salvianolic acid B and luteolin may be the

differential markers of the quality for mixed decoction samples

A BETE FZRARRHIEE IS H (No.81904154) ; M F 4 i
FLHE % BRI H (No.202102310168) s 17 4 1 BE 251 2 B 58 T3 of crude drugs and processed products; corresponding

15481 (No.2019JDZX2069) components of peak 1, 7, 17-19, salvianolic acid B and
B BT A S T 7 - o E 25998 AR hesperidin may be the differential markers of the quality for
B PRZ5 3], E-mail : liumh015@163.com single decoction samples of crude drugs and processed
#ABIEVER ok, LA S, BFSEJr 1« TP E 25 15 14 TR 1) products; corresponding components of peak 1, 17-19, 36,
I IRZj3 . E-mail: zhao-wenxia@163.com salvianolic acid B and luteolin may be the differential markers
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of the quality for single decoction and mixed decoction samples of crude drugs; corresponding components of peak 7, 17-19, 21,

hesperidin, salvianolic acid B, rutin, luteolin and autrantio-obtusin may be the differential markers of the quality for single
decoction and mixed decoction samples of processed products. CONCLUSIONS The established fingerprint of HQHD is stable and

reliable. The quality differential components of different decoction samples are luteolin, hesperidin, etc. The quality differential

components of samples processed or not are rutin, hesperidin, autrantio-obtusin, etc.

KEYWORDS Huatan qushi huoxue decoction; processing; decoction method; fingerprint; principal component analysis; partial

least squares-discriminant analysis; differential components

Ak 6 #1216 1.5 (Huatan qushi huoxue decoction,
HQHD ) J& F 42 [ 28 Lt 42 & Hh B 8 SCRE AR s AR T
K YERE 4 2% (non-alcoholic steatohepatitis, NASH ) Jji
BL“ PN A5 R I BRI 2K 453K T B 4258 T, 5k
15(30 g) JF=(15 ) B4 (15 g) (15 g) IRB]F
(10 g) 1L (15 g) K RE[(15 g) LEEH (6 g)dL 8k 2y
. I ERERIABR ATEE, N2 FESTE
A I 2R, AR 4 T I kSR AT AR AR, VA
MBI TE R, HO R 2 eI I H I T AR
P, K RIS LA 2 SRR, Al 2
BRI I Y. BT, %0 TR B
PR 50 31 i 4 A 4 (7 24 5 220130331 %#81) , HI T
Il AR NASH, RCR R

AR 2 38 o) A ) SCRR & B, 2R BH K T A
6 ) T 4T el A S 0 L R I TN 2 R 2 il L R4
PR I A 7K, HL AR b TG PR R e s LU A o LR
il S R R RCRAEAE 22 57, LIS s i A0 s PRTE 23k
Je FEMERIT, K TR AR e LU, FIURVE R
i S E R, B ) 23- LR R TS B B R
HAE TR PFS ARG FE R 2 MG, T I
W8 RZE 1R 2 D3R A A RE S 5 25 AL, LS AR 4
FE 19RO VE o™ B S T 5 | 25 AN, i i A s
IRRRCR S TAE Y A, AW iT TG 7
RSTR AR A 22 B 2 F8 v i S Rl R 3SR T iR
RUFN 2R SRR A A A B 53 245 35CRNIIG RN A 1
R S N I W ok R ) - R e R A
FABRZGR Ko 4207 iR HQHD Uy, B BR 25 1R
FHAE &, TR TG MR AR TS 12 A4 4e e
il i, B RG0S BT HQHD MR SR B 256 A
SRR A3 LR RS

rR 2 o 5 2% KA —Fh Bl 22 B PR A R g
FAF AL AR BT i, 55T 1 — S5 A 24 Jo o 42 o o e
Mo BT, 2R srE g5 A s AU ik (HPLC) i 2
RYCA 2 o R A T B AR A i R
FEAZ SR T HQHD AR R R E 128, 15 Hifw
PRE T2 0 12458 /K 211 60 min, Bi7& 30 minx3 K.
FEBEIEA b AW TR U ST DA S s i i S AS [R) B
J7 213 HQHD A i 48 8L B 3%, I A T AR LI BEPEA 5
[F] B}, #4285 & 32 Bl 4343 BT (principal component analysis,
PCA) Filffi 5 /N — 3¢ 14 - #1] 51| 43 BT (partial least squares-
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discriminant analysis, PLS-DA ) Sk 2281 X U050 7 v, 70
B 45 R 1Y 20 22 57, LAY R 58 3% HQHD Jit it A
WE S BI S A 2 i ) 0 i o R K Lt
HQHD H 4% 2 W iy 0 i) S it & 7 Xy itk — 20 A F 1t
5%,

1 #E

1.1 FENEE

AN FE P F B AL 45 1260 B HPLC 1 (3£ [
Agilent A7) \BSA224S-CW 1 2 T K- [FE 2 FI R}
A (b D) A FRZAF] ] YP10002 T 2% Hy K- ( F i
bRl A A BRA F ) 4
1.2 FEHBEIAHA

P R AT FHE R B M R K RRIIE ORRR
R B R 23- BRI TS RE C L 48 A b2 Xt B A
Y A RS A R A R L S R
153-18-4,520-26-3,121521-90-2 ,522-12-3 ,802918-57-6 ,
327-97-9 .67979-25-3,26575-93-9 .58316-41-9, 4li Bf H] A~
T 98.0% .

VS AR OR (HE 243 31k 200403641 . 200202011 .
200500691) . F} = K B (#t 5 4 %I b 201200631 ,
201100181) | % # ¥k A (#t 5 4 B & 200403321,
200900911) . 1 #& 2k B (4t 5 43 90 210102511,
191203831, 190804891) ., Yt B F 1k A (it = 4 3l &
191000099, 190200099) . fiB 4 Tk A (4t 5 4> 5 A
201201391,191001211) V& #E 1K A (L5 190601871) 1
WA 3 290 LA BRZA W) 5 iR 4 TR - (k5 200502) 1)

W ERER IR A ARA A EER R (S
200801) W [ T A= Ry H 250K A BIR A w5 7K TR
(H1t5 190501CP0O122) e [ & [E i Bk o T, |
IR F F T R B 2 R A 2l 2 B K iR I B S e Y
LA, HAFA 2020 A RRCH 25 H0) (—30) #iE .

P (L5 20160909, RS £ =10.0% ) 1 FH i &

T FIR A BR Wl 5 KA (5 20201022) W A 175 28K

Il B 00 A7 B2 5 22 K 1 R PH 8T FH el A 7 il A B
O] B BRI A Al AR 38 R A i 4l 7k
RFERIK
2 AEEHER
2.1 R
2.1.1 FRPEETE  KOK AR ARSI, W 22 Bk i &)
HOAFER e O P A SR RS BN
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ELOERCY Ry ST O NS CE TRy (N ey}
CRT AR, i R FE 8k, i, B3 100 kg PRE FHZZ4K 10 kgo
2.1.2 WSS BUTE A B 2020 AR E 258 (g
) <0213 H il 388 )7 3R K A T A 100 kg FES
FHHE 20 ke
2.1.3 WA 4  BURA R, /N RS I AEILE 71
HEPORBSBEFE ST, Reli , F BSOS s BRI,
SCRMFRT PR B , 425 L AE 200 CAE AT, 10, B
W B 0 SRR o 4 100 kg B4 KT 10 kg
2.1.4  [ESel  HUSEH] A, B 2020 4F R Hp E 24 i) (Y
) 0213 H il 38 ) " I i 5 A0 T A 100 kg 4
FHKT 20 kg
2.2 BiEEH
L) Eclipse XDS-Cis(250 mmx4.6 mm, 5 pm) 4 {43
FE, DL (A -1 9% B R V5 WM I s AR A5 06 88 1 i
(0~5 min, 5.0% A—8.0% A; 5~7 min, 8.0% A; 7~25
min,8.0%A—39.0%A ;25~32 min, 39.0% A—41.5%A ;
32~36 min, 41.5% A ; 36~55 min, 41.5% A—48.0% A;
55~65 min, 48.0% A—67.4% A ;65~75 min, 67.4% A—
95.0% A; 75~77 min, 95.0% A—5.0% A; 77~80 min,
5.0%A) ; LI R 35 °C 5 Wi A7 0.9 mL/min; &I
265 nm; PEHE A 10 ul.
2.3 BREIEIE
2.3.1 XTRESRSIR RS BAREBOS T S R AT P
iR B M R K KEITE KRR R R 23-200
BTG C 48] AT b2 X IR A 38 1, B 1 5 mL i,
TR 2, AT A5 A B0 T R 4 A 0,322
0.145.0.243.0.128.0.998.0.516.0.165.0.161.0.112 mg/mL
14 B — XoF HE St i 25 U o 3 a1 R B 3 T R i A8 TR
100,200, 100,200,20,50,200,200,200 pL & T[&]—5
mL S, I B 2 B 5T, RS A X IR TR
2.3.2 HQHD s Shisi  HEA[FIHES 1 8 IR TR A Bl HL
ZH A 10 AS R YR B HQHD FE i (475 S1~S10) , H:
A VRS TR BT (45 YH-1~YH-10) | Ji 7 8 A0 (4
5 YD-1~YD-10) JE 6B (4% PH-1~PH-10) il
BARL (45 PD-1~PD-10) #F i AR - 241 B S o U5 [R] AH
Lo HEVR B HQHD # i, HLARHE S I3 1.
Fz1 10#tHQHDHHHPFIRFHHSER

B RE A5 BE BE Wk KKE T
ST 200403641 201200631 200801 200502 210102511 190501CP0122 191000099 200403321
S2 200202011 201100181 190601871 201201391 191203831 190501CP0122 191000099 200403321
S3 200500691 201100181 190601871 191001211 190804891 190501CP0122 190200099 200900911
S4 200403641 201100181 190601871 191001211 210102511 190501CP0122 190200099 200403321
S5 200202011 201200631 200801 200502 191203831 190501CP0122 190200099 200403321
S6 200403641 201100181 200801 191001211 190804891 190501CP0122 191000099 200403321

1

1

1

1

S§T-200202011 201200631 190601871 191001211 191203831 190501CP0122 190200099 200403321
S8 200500691 201200631 200801 200502 191203831 190501CP0122 191000099 200900911
9 200403641 201100181 190601871 201201391 210102511 190501CP0122 191000099 200900911

S10° 200202011 201200631 200801 200502 210102511 190501CP0122 190200099 200403321
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FAb T SRS B AR K IR AR AR
REZH A T AR IR L T2 B KR T 50 C R k4 =
400 mL, B 10 mL F 25 mL &, i 75 % H B E 75, #&
5], uEnd, SRUEI 2 0.45 um AL IR gL, BNFS50 IR
R S W . e Ab Ty 43 RS B AR 5 IR L 55
IR, BT 3 Bk T2 RE IRE %
JKATHE , T 50 °CF 45 2 400 mL, B 10 mL F 25 mL &
R, 759% WREE 2 BE5) IR, R84 0.45 pm
FLUBREE L, By S Al i s v . GRS 2
B4 LM, AR 2 B Fie R I T TR A
2 T A M TR R VA L, 2 AR IRy R A
T 1 T M ) B B R R
2.3.3  HQHD HLBRIK H il fh A i R B ek
7 BRI EBURTE JFS A4 SR A | | okl
F KRBT, $52.3.27 00 R 5 vk il 5 HQHD 4% Huik
TR IR S S TR A B IR TE AB 4  K TR 1A P
B R 2 SRR BAPE TR
24 1ELUEIERIE L
2.4.1 KEHEIRK  HBUR— HQHD AN A (YH-1),
Fi242.27 B A A5 SR RE 6 YR, 10 S HPLC &, DL
FH R B e (PR B S )38 v 0 TR B R HL 20 5 3 A7)
2 BRI 1A 21 A AT I AR X OR B B[R] 9 RSD R
0.01% ~0.04% (n="6) , F X W& & FL ) RSD 24 1.04% ~
2.69% (n=06) , FHH T RS % % R AT .

2.4.2 FEMAE  BUE— HQHD HAM AR (YH-1),
BT HPLCAHEFE B, 73 B AE i E 0.2.4.8.12.24 h
Af 42 2. 27 W o ik S e AR A2 L e Sk HPLC Kl LUt
W3 IR B U Ay 2 HE G 1 A30A5 38 45 A WA G £ B B[R] 1)
RSD 5 0.01% ~0.04% (n=6) , A % I [ #4 1Y) RSD &y
0.52% ~1.83% (n=06) , F& B LI 5 T W AE 2% 55 1F T ik
24 hINFRE S

2.4.3 EEVERE  4£°2.3.27W0 F ikl 4 HQHD fitik
GRVAWE (YH-1) , 264y, 452,270 F (i 4 LEEREIN 2
ICSE HPLC B, DLPH R B Uy 25 Rk | 4575 3 % 4t
A W R R BA 1S 6] A9 RSD 9 0.01% ~0.09% (n=6) , 4
Xf U T AR RSD K 1.12% ~3.29% (n=6) , W] )y = 8
EPERLT

244 HPLCHgLUEE &y, B 2.3.2” 5 F HQHD
RO IR A 7 BRI R A R 10 AR )
P IR h V TR, FC2.27 TT (A Ak 1 R AR 2 L G0 R
HPLC . # g K B3 A 25 s SORE A
AR PN RS0 (2012 B ), LAAS A il A 1 ik RT3 (23
WA 43 i L MR WA AR ) Sy 2 BRI, 1% T ) ) 7 9
40.1 min, R H AL BUE AT T 22 R IE Al A g DL
fic, 2E 5 HQHD Ji 7 YR B | Jis 7 BRI M il Y L A i B
R B8 S 1% R AR 5% R 8 S0 1% (R) , LI 1.
FH &1 L AT, HQHD i 1R R J5i BB I iV BT il
BRI ) S AR SR TS A 5 A 3T AN A I, R UL
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TC 0 25 P8 A ey A W R AR AT BT (&1 2A) L L
Fb XA o) B V5 W 19 HPLC [ (&1 2B) , 248 A 94~
AU 12505 Ry T 13506 B 2 AT L 16 ik )
BR B .20 S Mz 222 S04 Ry K TKE = 23 Sidh
ARBBRZ 29 S W R B 3 34 56k 23- L EETS
Ji C .35 S U S0 T b2,
245 HAIEHE  BUHQHD J5 5 R FIAE M (YH-1) F1
FEUE S1S AR 4 LR L s DB KRR PR
TR A3 352.3.27 2.3 37 35T 7 Wil 45 it b v v F
2 BRI, R4 <2.27 TR a3 A5 PEREREIN 2 L 38 %
HPLC &l a5 o s i O B4 s ] R 58 S MRS e 1 7
XFECAT AT, B % 3T AN W HE T T IS, ULIE 3.
P13 AT, 8 BRZH 5Pk v % HQHD 58U 1 A vk, L
WSSk FEE KRBT VS TS 2 Bk A L
4800
4400

4000
3600

16

10,1213 1 15[\ 17 1819502157 53 2452627283032 34353637

1 g4 293133
e -

123 4567 8 9

3200 s
2800 |
2400
2000
1 600
1200 ;
800 | Ao i
400 et 4

1y

U/mV

0 Aad o hobhed s

i
8 12 16 20 24
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t/min

AJFUT IR BE

4800
4400
4000

123 24567 g 9 24,26 5729313334 36

20 25 83032 35 37

3600 |
3200
2800
2400
2000
1600
1200

800

400 = O B

U/mV

b bbb b o ob

* A i
¥ t:t\.f\_‘_m_.q .-
AeoAd i i BT

28 32 36 40 44 48 52 56 60 64 68 72 76
t/min

C TR AT A

0 Ahad

4 8 12 16 20 24

U/mV

TS OKCRET FH2:, 3 8 Sk B 1L, 4 SISk H Il
HE FHS K RET, 5 Sk B Lk K KT, 6516k 1 i
B AR AR, TSR B AT TFS UK KA, 9 SRk
FEETE K AT 1, 10,11, 12,1836 S U4k [ Y]
T FFZ, 1350k B 58 FFS A, 14 58k B KR
i F}2:, 15 SR B K RE] el FE2, 16,19 5%
K HIFS,17.20.21,24~29 32 S5k [ Ul 7,22 5
WA F /KR, 23 Sk B R K TRET, 30 SISk H
KA A4, 31,34 Sk B ETS , 33 Sk H IR
PTG, 35 SRR B 54, 37 SRk AP (B -,

2.4.6  AUBESHT K HQHD J5Uy R AL J50y Hupi M
TR B o) B R ot 7 PR AR U A 28 i s 4
P ALEE PEA R 55 (2012 i) ) , SR FH 22 55 4 1E il Mark

e N N B o N~
WEVCFECTHRARMIBE . 4521, 50 IRAE S 3 Hext, 104t
4800 16
4400
1000 1,3 ,s567 9 10 1213 ¥ 181959212023 242526 2729 3132343536 37
1 2830 33
3600 iy Y0
3200 B atsY SN -
2800 Pt
2400 | Aedad ot ,J\J ‘W i sadd Adindd o7
2000 ek i N IHENY W WV i voe
1600 Aetigad A e
1200 tonads R N VLB w4
300 Loed & 4o aidias ot s »’h LAJW;.N - D3
400 et m w2
0 SR i Ao dl 4 i Y01
T e e e e e
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76
t/min
BSOS TR
4800 161
4400 17
E \N\k{{gzo 21 23 2425, 72830323435 3637
4000 A w 22 26 293133 R
3600 s s e pot0
3200 | \“‘M PD-9
2800 |
2400 ettt s P07
2 000 b Attt Pos
1600 | \,«gf\./\;w P i 5
1200 w \_44 S SN PD4
800 | tt: i s w02
400 L\M hdtt oond D2
0 e PD-1
e e e et o e e U
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76
t/min
D JE i SRR

E1 104t HQHD F77 R R . JR 77 SR . 1 IR FL M ) B2 Rk dn B B n 5 o0 EE A3 BR HE 40 B i

750
700 -
650
600 -|
550
500
450 -
400
350
300
250 -
200
150

100 s A/‘MJAAM by 2
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
t/min

A SR

UmV

320
280 |
240 |
200 |

E 160 |
120
80 ]
10]

a3
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
t/min
B.R A B IA TR

12725 T 5 1348 B2 175 16 FREMR B3 20 4 i 28522 /K Qi 55 23 . AR FR B2 5 29 BF B P 285 34 23- LGRS I C 5 35« e 41 b2

&2
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3400
3200
3000
2800
PR ¥ — _—— :"'“’”VEJNJ%«— :
A s A A A T ST
£ 1800 {4k ik - i
£ N —— - SR A 2
S 160017 m‘\ ; K
et — G5
£y =
SOO—JM"J\J,,J.A»W“\ —
588 4
4 A PUSING Nw vVAVY | PN S
200 | At ¥ s ———y
0

T T e e T T
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76
t/min

E3 HQHD EHFIEHE

Ji 7 TR IORE S (AR BLRE 4 0.962~0.999, 10 41t 5y B Al
FE S AR BLEE A 0.975~0.998 , 10 HHEH6 TR RIORE S 9 4H
RUE R 0.943~-0.998, 10 L4 il B8 BLAE & () AH AL
0.953~~0.995, #J7E 0.950 LI, 2 BHRE S AR DL KL 4, Fp
- HQHD F5 8L EIERSE (AT 5E , AT LASC A I RFAE
25 WERIRA 4

2.5.1 PCA DL 104t HQHD J5i J7 R AL J5 5 B fi i
TR AR B R 8 S0 L3 37 AN LA U i 1 B Ay 2
&, SIMCA-P 14.1(Demo) #{F11 “Pareto” U HEHES T T
AbFE 2 Z2 50 H sh A TG BEEAT 24 8 1 7 ir, H
HEE 1A R TR R N 44.9% , 56 2 T A Y Bk
KN 19.1 % 5 B ARVKG I 2R R * X (FELTRYSoF XRE 4 110 177 %
#) 74 0.639, BRI ZEL O (SRR AL TN GE J1) Ky
0.514, F ARG M B TN BE LA™, #i PCA 7%
A3 (L 4) W, e TR R L J B e il YR L o] B
FIREAL S AR —2,

6 YH
1 =S
10Q) Uy
9 o © -4 @YD-8
! Yb-9! @08
0 voo@ " B3 £D-6-
D-10 D
_ PD-O@-7
= S
= —2 o @ PDW‘“’P ig P
PHV?.PH B @rD-2 PD-3
—4 PH-3pp-1
—6
—8 . -
—15 —10 —5 0 5 10

1]

El4 PCABHE

2.5.2 MG ARIRTE J7 0 HQHP Gifgxf Lt bl
BILE B 4 St AR I HT S A ) R =X HQHP FF i i
HPLC EI#E T4 He A, R & BB o (I ) o

2.5.3 PLS-DA 7 PCA (At I, LA 10 3tt HQHD Jii Jy
TR 5 B M TR B e i SR B S B R 37 A4
A W g TR 78 4, ] SIMCA-P 14.1(Demo) 514k
1747 Wi B 4 X Y PLS-DA, 1545 BUAS 56 2 KU R "X 1
0.639 R Yeun (FETRUNT Y AR B (A ) 04 0.626 , A5 T
SO o 0.601, ULAHFE S 4325 R AT, 4% PLS-DA 1%
3T (1 5) W0 D5 R R L5y R sl VR AL i
BIFES A AR —28, 5 PCA T2 R —3L.
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6
H-7
4 - @RS
YH. YH-20
9 YD-6' YD-4| Vi, @YH2
VDV“VE 9
0 po=a Yo-3 @YD-2
= - 7‘(\ :/‘1 VD-10|
= R @i eor 1
—2 PR f‘g’p @ro o Aw:g PHo
- Pl
—1- P it 4
—6
—8 - v v - . . . . -
—15 —10 —5 0 5 10

i1
5 PLS-DABSE

254 ZESPREWSNT AOHrT EFE 2SR
22 ARG, AR50 A [RIHE R HQHD J5 5 TR AT i
D7 BRI MR BT AR B RRE G e SIS 37 ST i
Ay I8 AT AR A SIMCA-P 14.1(Demo ) ¥ 44: , a7 A7 Wi B*
Y PLS-DA MR, S B0 E fir i PLS-DA Fi AL 75 17
FEIS EERLA NG, U 53 20 AR it B AL HES1] 200 R DA
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