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ABSTRACT: AIM To screen the material basis for Rhei Radix et Rhizoma on improving human umbilical vein
endothelial cell ( HUVECs) injury before and after carbonization. METHODS The HPLC fingerprints were
established, after which difference analysis was performed by orthogonal partial least squares discriminant analysis.
The LPS-induced HUVECs injury model was established, then NO, MDA levels and SOD activity were detected.
Gray correlation analysis and partial least squares regression were adopted in the investigation of spectrum-effect
relationship, and active constituents were screened. RESULTS  There were 22 and 20 common peaks in the
fingerprints for 17 batches of raw products and carbonized products, respectively, along with the similarities of more

than 0. 8. Twelve main difference components were observable, among which gallic acid, 5-hydroxymethylfurfural,
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catechin, aloe rhodopsin-8-0-B-D-glucoside, rhubarbic acid-8-0-B-D-glucoside and sennosides A were identified.

The carbonized products demonsirated stronger effect on improving HUVECs injury than the raw product. The

correlations of common peaks were more than 0. 5 in the fingerprints for raw products and carbonized products, and

peaks 3, 5, 11,

12, 15, 19, 23 exhibited significant effects on their efficacy ( VIP values>1). CONCLUSION

This accurate, reliable and reproducible method can provide a basis for clarifying the material basis for hemostatic

efficacy of Rhei Radix et Rhizoma and its carbonized product.
KEY WORDS: Rhei Radix et Rhizoma; Rhei Radix et Rhizoma charcoal ; human umbilical vein endothelial cells
(HUVECs) ; material basis; HPLC fingerprints; hemostatic efficacy; spectrum-effect relationship
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Tab.1 Information of Rhei Radix et Rhizoma

£ A8 SRt ] £ Fe I el it ]
S1 H i H rg ) B 2021 4EFk S10 HIFEW TR X 2021 4 Fk
S2 HNA H RN e 2 2022 4EFk S11 HoR A e B L 2023 4EFK
S3 HIFA VTR X 2020 4FEFk S12 R G AR RR B A 2023 4EFK
sS4 HRA HREMN AR 2021 4EFk S13 H& G ETRE R 2023 4EFk
S5 HR A H N B 2021 4EFK S14 HR A H 2023 4EFk
S6 il Hr M A 1ET 2022 4EFk S15 HilE B e A 2023 4EFK
S7 HIFA VTR X 2022 4FFk S16 R G ET ) 75 2023 4EFK
S8 HoR A H R Ml T 2022 4EFK S17 Hofr s = B S 2023 4 fk
S9 HR A H AR 2020 4FFk

1.3 KA ®ETE (#5 AF22051007) . 5-5% 5 T28D6FS8264) ., K# M (It 5 AF22022153) .

B BE B (4L 5 AFBI2704) . JLZE & (5
AF21061302) . FEEKIEER-8-0-B-D-HA BT (4t
Z AF21041301) . &V 1 B (#t5 AZCE1710) |
KK fR-8-0-B-D-#i % H 1 (it 5 AF21051507) |
FIET A (5 AF22012402) . K B 3-8-0-B-D-
AR (#5 AFCCO0101) . K% K-8-0-B-D-H#
A (LS AZ24121606) . K E X H EE-8-0-B-
D-FEHETE (5 AZCG1913) | M REER (it
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A oR A R T B (g al, #tT
20230218056) W F K HE & Tk 4 fb T A7 BR
NI

1.4 ME  Agilent 1260 BIEHORAH @ IEL (FH
Agilent 23 7] ) ; DFT-200A %I F= 4 20 =5 3 4} 7% HL
ORI TIARIALA FRA 7] ) 5 KQ-700DE YA i
FRUE W Ve A (R S AR A R A D
ME204E #IHLF R [ MFell-FE R 24088 (L)
HBRZFE]]; DHG-9070A R #hisk X148 (LI
IR A BR 2N 7)) ; MULTISKAN MK3 B i bR {%
(5[ Thermo 2 7 ) ; HFOO % CO, 18 i 15 55 44 .
HF-1200LC AIA= )% 4246 | Neofuge 15R HIVe VR S
OHL [ 1A (BifE) ARRAW ], CKX53 #Y
B8 BB ( HA Olympus A H] ) ; Cellometer mini
T (32 E Nexcelom 24 H))

2 HEE4R

2.1 HPLC #sB## s

21,1 gk ZMICH [10] i,
SinoChromODS-BP &, % #+ (4.6 mm x 250 mm, 5
wm) ; EIAHFEE (A) -0. 1% BFR (B), BEEWE
Bi(0~8 min, 5% ~16% A; 8~25 min, 16% ~30%
A; 25~48 min, 30% ~60% A; 48~57 min, 60% A ;
57~85 min, 60% ~100% A); AR 1 mL/min;
FEIR 35 °C; KK 280 nm; #EFERE 10 pl,
2.1.2 XTHMEBEBESE HMERBEE TR,
SRR LR R, AL REE-8-0-8-D-
i BT . F/IE A B, KB R-8-0-B-D-H A b
1, BIEF A, REZEH-8-0-B-D-FEMH . K
HF-8-0-B-D-7 4 B 17 . K R W if-8-0-B-D-7
EIMETT . PEREER . OREIR ., KER. KW,
KPS BB AE R, 70% IR, 55,
A BE 4> 9 R 0,065, 0.035, 0.333, 0.07,
0.078. 0.333, 0.144. 0.065. 0.036. 0.152,
0.07, 0.2, 0.055. 0.07, 0.144 mg/mL ¥ K,
IS

2.1.3 BRI A AR T 9 A 0 A
FRECA: i B L e il - (3 4 50) 45 0.25 ¢, Jin
A 25 mL 70% HEE, 7£ (35+5)C F#A (Y%
420 W, A5 40 kHz) AbFE 30 min, %, 70% H
P kb F 26 0 B i, 0. 45 m TcFL B I g, D
15, FRUEE T B AR5 IR AE

2.2 HEFHER

2.2.1 MEHEIREK  H “2.1.27 R A GE
WOE B, 7E “2.1.17 TS & T RN E 6

W, MRS ETER, SRR, LXK, o
K EK-8-0-B-D-F W, HIEH B, KiER-8-
O-B-D-H AT . F/IGH A, KEEW-8-0-B-D-H
EIETT . K E-8-0-B-D-F A M. K& H k-
8-O-B-D-HiZ BT, M REME, KM, Kig
£.ORE B, KR g RSD 40 51 K
0.87% . 1.17% . 0.96% . 1.32% . 0.91% . 0.75% .
2.79% . 1.2% . 0.96% . 1.15% . 1.20% . 1.33% .
0.74% . 2.82% . 2.67% , FHAANZRE % R
222 EEMWE K% RIS A (T
0.25 g, #% “2.1.3” TR ik FArdl & 6 Mtk
PR, TE “2. 117 WSS AR E, W
HE TR, S B, JLRE, MERH
K-8-0-B-D-#j A HEAF . FIEI B, KEMR-8-0-B-
DT . J/ISH A KK W-8-0-B-D-Hi %)
Wi . RER-8-0-B-D-H B M | K vE R k-8
O-B-D-FAMEAT . M RME, KRR, KiER,
KE W, K#EZEHE S S RSD 200l 0.51% .
0.29% . 0.47% . 2.08% . 2.78% . 2.24% . 2.25% .
0.71% . 1.94% . 2.52% . 0.82% . 1.49% . 2.69% .
2.09% . 2.84% , FHIZIEREE MR,
2.2.3 RuEMRE  BLRSE®R (T S,
F0,2.4,6, 12, 24 h7E “2.1. 1" T
FREREM G, AR E TR . S-FEH SR . LSS
R, HEREEK8-0-B-D-HEM . FEH B, K
HR-8-0-B-D- M EMEH . FIEH A, KEEMH-8-
0-B-D-H A RE . K K-8-0-B-D-H A B . K
W HE-8-0-B-D- M F 1T, MEREER, K
e, RECER, KM, KB F kg FL RSD 43
B 1.84% . 2.90% . 2.86% . 2.91% . 0.95% .
2.48% . 2.07% . 2.94% . 1.97% . 1.66% . 2.27% .
1.90% . 2.44% . 1.79% . 2.18% , FWIVAWKTE 24 h
PR EPE R AT,
2.2.4 MWHMERE  SRIEASFERBR R (1.0
0.2) mL/min ], # [ (35+5)C], @ i&%tE
(SinoChromODS-BP | Agilent TC-C,;, 4.6 mm X250
mm, 5 pm) FIFATEEE, KB RS 6 G T
FARSD J 0.31~2.00% , f#BAM}E RSD 24 0.04 ~
0.57% , FWiZ Iy kit FHE R4,
2.3 B BUEM RGN 1T 4,
“2.1.37 WURJr kil pa s, fE <2011
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TETE 2 T AR 2, BB A P2l
OREHE SRR RUZ PP RS (2012 4FR) , R
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Fig.1 HPLC fingerprints for 17 batches of Rhei Radix

et Rhizoma
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Fig.2 HPLC fingerprints for 17 batches of Rhei

Radix et Rhizoma charcoal
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2.4 EAMEIGINE EFHoM

2.4.1 JEAFIEFRIN B “2.1.27 TR X IR S
WiEE, FE “2.1.17 TEGE AT IR e, 45
UL 3, FEA S a4 22, 20
A TH A 16 4, 20T IR X 48 A
H3~5, 11, 13~15, 18, 19, 21~26 Sk, 434
RGBT, S-RW AR LR, MET. &
151 B, KHER-8-0-B-D- MM . HFIET A, K
B -8-0-B-D-HMEWEH . K 1% &K -8-0-B-D-F %) Bl
1. KRERHEE-8-0-B-D-H A BT, MEREER,
KEWR, KER, Koy, KERXHEE, 55, 4
mn R LI 4 S0 peiilib vhAa 2 ERF I E] 13
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x2 HUBEUNESER

Tab.2 Results for similarity determination

ETes AAALLRE Gz ARABLE
S1 0. 941 T1 0. 966
S2 0.992 T2 0.953
S3 0.983 T3 0.978
S4 0.875 T4 0. 940
S5 0. 996 T5 0. 988
S6 0.980 T6 0.955
S7 0.977 T7 0.983
S8 0. 986 T8 0.976
S9 0.982 T9 0. 957
S10 0. 941 T10 0. 951
S11 0.983 T11 0. 981
S12 0.975 T12 0.975
S13 0.983 T13 0.982
S14 0.931 T14 0. 951
S15 0.979 T15 0. 985
S16 0.984 T16 0.937
S17 0.982 T17 0. 963

21 e, THARAK A
150

100+ 14

50 3 13

11
AN
01 . . X f— . . i

0 10 20 30 40 50 60 70 80

t/min
3. WAETR 4. 5-BTHMRE 5.0 JLEER 11 FEREERS-
O-B-D-HHMAE 13, FTEHF B 14, KIFR-8-0-B-D-HMHE 1
15. FHGH A 18, KIEH-8-0-B-D-HAHHHT 19. KiFE-8-0-
B-D-FIAIMEH 21, KK WEE-8-0-B-D-FAIMEAT 22, 928
KRR 23, KM 24 KEE 25 R¥B 260 KR
¢

3. gallic acid 4. 5-hydroxymethylfurfural 5. catechin
emodin-8-0-B-D-glucoside  13. sennoside B 14. rhein-8-0-B-D-

mAU

11. aloe-

glucoside 15. sennoside A 18. chrysophanol-8-0-B-D-glucoside
19. emodin-8-0-B-D-glucoside  21. physcion-8-0-B-D-glucoside
22. aloe-emodin  23. rhein 24. emodin 25. chrysophanic acid
26, physcion

B3 & HPLC &ifE

Fig.3 HPLC chromatogram of reference substances

2.4.2 ZESMAHT SR SIMCA14. 0 B9 9 1E
A fc /N A H 5 43 A (OPLS-DA) g7 A AL,
KB BAE I BB R’X (cum) 4 0.769, R’Y
(cum) 4 0.974, M EE S S5 Q° (cum) A
0.953>0.5, HARERMRE, Bge ", 55
FIULIE 4, AT AE i B e ) 0 A A6 A [R) DX
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BOWE & B AP e B E 225, DR Rl EmE R
(VIP) fH>1 MhrifE, LHHEH 12 422740

SR 4 S (SRR IRRREE) | 3 Sk (/&Eé‘:?
f2) . 14 50% (KEMR-8-0-B-D-HFERET) . 20 5

W12 Sl 10 S, 5 Sk (JL/«%‘E)\ 15 52
KHEH-8-0-B-D-HIEMHIF) | 19 Sk, WIS,
=S
60 -
40+ y . o Sems
201 o Ww:‘
0 l.‘:;: .;.0‘.:
20 - L
40 -
-60- o
-80

=200  -150 -100  -50 0 50 100 150

E 4 OPLS-DA B4 E
Fig.4 Score plot for OPLS-DA

2.0
. IIIIIIII +il
et ‘ D,V ‘r) AN oN NS HoN L
RN SN LS QH QXSG VD & ’{/\'

&5 OPLS-DA VIP {&
Fig. 5 VIP values for OPLS-DA

2.5 HUVECs 28l 445 4 37 15 A 52
2.5.1 ZHMusEsE  HUVECs 4088 )5, AR
HILF 0 1 72 (RPMI-1640 15 73 5k +10% fif 2F 1l
HH1% HFHR-BHERZBW) T, BT 37C, 5%
MRS SRR TP R 3R 24 h, R0 G RE K G 2
90% Ji H10. 25% JRRHFEALALAR, O R A 25
T,
2.5.2 ZhWiHIAE B “2.1.37 IR RIAIE WK
K (S1, T1), fnA#EFEE K& DMSO, il 16.0
pe/mL B, 0.22 pum GFLUEMETUE, RIS
2.5.3 5% BOTEUA K HUVECs 41,
PR E R (1.5~2.0) x10°/mL, &L 100 pL,
PR 96 fLARH, fEMIEH AL, RIFHEES A4,
ANEATATAEFE | BT 37 °C . 5% CO, fHER R4
Rigead i, W2 JEBE R, 2 41 A 100 pL 584
Rigedk, AN HIIMAF 16, 8, 4, 2, 1,
0.5, 0.25 wg/mL Ak i S H il i 709% FEE £ HU)

ot e ihae s, B3 ANESL, HiFk24 h, BT
HIA 10 pL MTT ¥ (5 mg/mL) , 7£37 C FH;i3%

4 h, 5% LW, WA 150 pl DMSO, k¥
10 min, FF45 & 56 4 0 A I >R P A5 A ST B AS:
570 nm PKAEWOERE A, HEMRAATE R, AN
R = [ (AggnAuen) / Appn—Asen) 1 X
100% .,

¥ H] GraphPad Prism 8 3K {F 1748312 0 17,
SERULFE 3, MLl A, MR B R R E N T
1. 0 wg/mL B AU R AT 90% , I H B 5 H ot
B INTCI A5 L (P>0.05), #EH#E0.25~
1.0 wg/mL JEA7 5 SE5056

F3 HEAMTFEELE (X5, n=3)

Tab.3 Comparison of cell viabilities among various groups

(xxs, n=3)
20 5] B/ (pg/mL)  AMAFHGF/%
A 0. 000. 003
IEH A — 100. 00+0. 038**
KK 70% H EEHEHUY 4 0.25 99. 34+0. 060
0.5 99. 03+0. 030
1.0 95. 58+0. 046
2.0 85. 06+0. 037
4.0 77. 47£0. 044 *
8.0 64.94+0. 043 **
16.0 61.62+0. 043 **
KEH 70% HEEHL B 21 0.25 99. 32+0. 024
0.5 95. 50+0. 053
1.0 94. 04£0. 051
2.0 92. 08+0. 053
4.0 89. 68+0. 071
8.0 88. 50+0. 002
16.0 81.79+0. 031 *

W, 5EAHLE,"P<0.01; SIEFHLE,* P<0.05,

* P<0.01,
2.5.4 NO, MDA 7K~ J SOD i HA il Bk %
AR HUVECs 400, JR#RIE R (1.5~2.0) x
10°/mL, HfL 100 pl, #FF 96 fLAkH, 1ERIE
WA, BT 37 C. 5% CO, 1HIRREFHRA h R IRt
W, WRFEREFRW, IEFAMA 100 pL & HE %
B BRI A S 1 peg/mL AY LPS % 353 100
pL, ZAZHBIIMA 1, 0.5, 0.25 wg/mL A= & %
o il fi 709% FHEEEE IO & 1 pe/mL BRZ W&
Fﬁi—%é’%ﬁ 100 pl, %43 EFL, g4 h, &M
AR SV, AR SR R . e
ﬁﬁ&ﬁ@/f\ IS AL RIS NO . MDA 7K
I SOD
%M GraphPad Prism 8 X {F #4758 17 70 B,
EIR UL 4, MILTTH, SIEW A, BAAH
NO. MDA KFT+#E (P<0.01), SOD i 1 [ %
(P<0.01), RUIGEHNIT;, SHRBAIE, 42
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24 NO, MDA 7KF7E 0.25~1.0 pg/mL 75 [l PN A
FEAI%, T SOD & PE7E 3G BN AW Th i, JF H =

B REFEA N, B E R A 1.0 ng/mL
AT IR S5

*4 H/BHANO, MDA KEF SOD iFHELLE (x+s, n=3)

Tab.4 Comparison of NO, MDA levels and SOD activities among various groups (x+s, n=3)

215 IR/ (pg-mL™") NO/ ( pmol - L7") MDA/ ( nmol - mg-prot ™" ) SOD/(U-mg-prot™")
R — 19.65+1. 16 28.52+1.90 25.64+1.24
AL — 54.97+1. 56" 99. 88+1. 69* 12.52+1. 16"
K 0.25 52.24+1.37 99.92+3. 16 14. 28=0. 65

0.5 49.42+0.85* 91.56+2. 03 ** 17.98+1.09 **
1.0 45.83x1.01* 86.60+1.74 ™ 19. 14£0.72**
KERH 0.25 49.00+2.13* 86.75+0. 62 ™ 19. 63+0. 72
0.5 45.67+1.52* 82.22+1. 12" 22.30%2. 95
1.0 38.93+1.85™ 79.33£1.05* 24.76+2.05**

. SIEWAE, " P<0.01;
2.5.5 1BIMAEMMEGE  $E “2.5.27 TR ikl
B, RGN & B, 43R NO MDA
KV J2 SOD i, SR 5~7, Hnm, 5
IEW A, BEAIZH NO, MDA KFEFFRE (P<
0.01), SOD {EPERFEAL (P<0.01), 20 A AL
U, SEIRIA R, R AE S dl . il gl
NO. MDA /KK (P<0.05, P<0.01), SOD i
TR (P<0.01),

FzS5 FBANOKFELE (x5, n=3)

SRR AR, * P<0.05, ** P<0. 01,

Fz 6 &L MDA KFLLE (x5, n=3)
Tab.6 Comparison of MDA levels among various groups

(xxs, n=3)

5] MDA/ (nmol-mg-prot™" )| #4Jl MDA/(nmol-mg-prot™")
IE# 4 29.60=+1. 86 S17 41 73.69+0. 77 **
R 2 104. 75+2. 58" T1 41 61.82+0. 67

S14 76.37+0. 87 ** T2 44 67.13£2.68**

S2 4 76.29+2. 50 ** T3 #4 55.75+1.45*

S3 41 75.75+1.45* T4 41 68.97+0. 47 **

S4 4 75.75+4.45* T5 41 56. 88+2.24

S5 4 80.03+1.40™ T6 #H 68.87x1. 60

S6 41 77.39+1.80 T7 #44 45.06+1.33*

ST 78.02+4. 15* T8 41 69. 86+0. 60 **

S8 4 83.78+2.49 ™ T9 44 58.17£1.29*

S9 4 79.52+1.11* T10 41 67.68=1.80 "
S10 44 81.04+2. 86 ™ T11 41 46.25+2.22**
S11 41 106. 73+5. 58 T12 41 69.61+3.38**
S12 44 82.81+1.21" T13 24 54.84x2. 77
SI13 44 77.85+1.38* T14 44 61.71£2.39*
S14 44 78.76+1.37* T15 41 71.83+3.82*
S15 44 84.87+3.65™ T16 24 69.22£2.21*
S16 41 106. 40+2. 96 T17 44 64.13+0. 57 **

Tab.5 Comparison of NO levels among various groups
(xxs, n=3)

2157 NO/( pmol -L71) A NO/(pmol-L71)
IEHA 23.43+1.50 SIT4l  42.2422.02*
L EIUE| 63. 42+ 1. 74% T1 4 34, 642,18

S1 4 46.76%1.90 T2 4 36.36+2. 40 **

S2 £ 47.69+2.07* T3 4 33.46x1.41%

S3 41 47.35+1.90 T4 41 37.78+1.53 "

S4 4 52.11%2.01* TS 4 29.98+2.21

S5 41 48.99+1.72* T6 21 36.34x3. 44

S6 41 51.33+0.62* T7 4 32.34£2.61 "

S7T4 48.33%4. 65 T8 ¢ 31.11%2.52*

S8 41 50.20+2. 46 ** T9 4 36.53+2. 80 **

S9 4 46.89+1. 86 TIOZH  34.08+3.22*
S10 4 50. 54x0.75* TIL4l  35.44%2.41%
S11 41 48.71%2.58* TI2H  39.66+1.91*
S12 4 50.95+2.21* TI34H  36.06+1.79*
S13 44 55.57+2.07 TI440  33.91x0.28*
S14 44 47.10£1.71* TISZ4H  38.23+2.38*
S15 41 51.78+2.49* TI6 4 37.34x2.64*
S16 41 53.57+3.06 TI74  40.47+1.98*

e SIEWALE,®P<0.01; SHAYHE, " P<0.05,
* P<0.01,

2.5.6 ZSMHr R GraphPad Prism 8 # {4
Tt br, KMAR I, ZRA%RI#E
x (P<0.05), ¥ 18 id SIMCA14.0 %k 14 ¥t f7
OPLS-DA/%J?, R 6~8, HULAT I, A
e ) o3 A AR AN A X 88, 3 B A 4 NO |
2168

. SIE#HE, " P<0.01; SERIHIE, = P<0.01,

MDA 7K B SOD {5 HE HY s M A7 1R — 7 25 5%

" uS
‘ aT
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Fig. 6 OPLS-DA scatter plot for NO levels
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F7 HBHASODFHMHLLE (x5, n=3)

&8 HAEIETMARE NO KFEHXKEKE

Tab. 7 Comparison of SOD activities among various Tab.8 Correlations between peak areas of common peaks
groups (xxs, n=3) and NO levels
21 5 SOD/(U+mg-prot™") 2451 SOD/(U-mg-prot™") g IR KELF A% KR REF
IEH4 31.89+1.54 S17 4H 32.54+2. 72" 3 0. 588 16 18 0.759 4
FERIZH 7.93+1. 11% T1 4 37.65+1.98 5 0. 691 14 19 0.739 8
S1 44 30.51+0.56 T2 4 36.67+1.26™ 8 0. 822 3 20 0. 830 1
S2 41 29.13+0.85 ™ T3 21 33.81+0.36™ 9 0.718 10 22 0.719 9
S3 41 25.31+1.48* T4 44 39.42+1.06 11 0. 704 12 23 0. 707 11
S4 4 17.07+0.71* T5 4 35.29+0. 46 ** 12 0. 823 2 24 0. 699 13
S5 44 24.67+2.03 ™ T6 41 38.54+1.75* 14 0.751 6 25 0.757 5
S6 4 14.37+1.26 T7 4 34.77+2. 68 15 0. 630 15 26 0. 750
S7 4 21.87+1.56™ T8 4H 42.88+1.27™
S8 41 28.79+3. 48 ** TO4l  34.63+2.98* ®9 HFRIEERS MDA KFHXEKE
S9 4 21.59+0. 90 ** T10 2 39. 64+2. 30 ** Tab.9 Correlations between peak areas of common peaks
S10 41 25.28+2.54 ™ T114H 37.33+2.36 ™ and MDA levels
S11 4 22.97+2.79 T12 1 37.72+1.34 JLA It ST SCIT A I SCIERE GRS
S12 4 26.13+1.28™ TI3 H 34.09+1. 19 3 0. 602 16 18 0.751 6
S13 41 23.79+1.60 ™ T14 21 38.25+0.52™ 5 0. 685 14 19 0.728 9
S14 41 32.60+2. 84 ™ T15 21 34.87+1.49™ 8 0.814 2 20 0.816 1
S15 41 16.45+2.05 ™ T16 24 35.91+0.49 " 9 0.708 11 22 0.728 8
S16 24 15.70«1.74" T17 24 38.36+1.26™ 11 0.703 13 23 0.726 10
M GIEH LR P<0.01; SR, T P<0.05, ii gj;i 3 Z‘S‘ gzgi f
* P<0.01, ’ ’
15 0. 621 15 26 0.753 5
=S
20 - i
15 * 10 HFIEIEERE SOD FHEHIXEKE
(1)'2 o omen o Tab. 10 Correlations between peak areas of common peaks
i Fom i, o T and SOD activities
0.5 RO e i .
-1.0 JFNE SREBRE Ry || AN GBRE SRy
;3 3 0.713 7 18 0. 650 10
s -4 -3 -2 -1 0 1 2 3 4 5 0.582 15 19 0. 602 14
7 MDA 7k OPLS-DA &&= & 8 0.713 8 20 0.720 6
. o A f A 9 0. 605 12 22 0. 781 5
Fig. 7 PLS-DA scatter plot for MDA levels 1 0. 604 13 23 0.852 |
, =S 12 0.703 9 24 0. 789 4
3 ) =T 14 0. 642 11 25 0. 840 2
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Fig. 8 OPLS-DA scatter plot for SOD activities
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