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Screening of Anti-inflammatory Active Sites of Water Extract of Iris halophila Root and

Analysis of Its Chemical Constituents
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[ Abstract] Objective: To investigate the anti-inflammatory effects of water extract of the Iris halophila
root on lipopolysaccharide (LPS) stimulated RAW264.7 cells and analyze its chemical constituents. Method:
The supernatant of YWG prepared by water extraction and alcohol precipitation was separated by AB-8
macroporous adsorption resin column chromatography to obtain ethanol eluates with different concentrations
(YWG, YWG-0%, YWG-20%, YWG-40%, and YWG-60% ). Cell counting kit-8 (CCK-8) assay was used to
determine the effects of YWG-0%, YWG-20%, YWG-40% ,and YWG-60% on the viability of RAW264.7 cells.
Griess assay was employed to detect the nitric oxide (NO) level in LPS-stimulated RAW264.7 cells. The release
of tumor necrosis factor (TNF) - a, interleukin (IL) -6, IL-10, and IL-18 was detected by enzyme-linked

immunosorbent assay (ELISA). YWG and the elution site with the most robust anti-inflammatory activity were
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identified and compared by ultra-high performance liquid chromatography-quadrupole-time of flight-mass
spectrometry (UHPLC-Q-TOF-MS/MS). Result: Ethanol eluates with different concentrations inhibited the
release of NO, TNF-«, IL-18, and IL-6 in the supernatant of LPS induced RAW264.7 cells (P<0.05) , and
promoted the release of IL-10 (P<0.05). YWG-60% displayed a highly significant effect (P<0.01). A total of
127 constituents were detected from the comparison of YWG and YWG-60% by UHPLC-Q-TOF-MS/MS in the
positive and negative ion modes, including 61 flavonoids. YWG-60% contained 25 flavonoids with elevated
content as compared with YWG. Conclusion: YWG-60% showed potent anti-inflammatory effect, and the
effective anti-inflammatory constituents were presumedly flavonoids. The findings of this study are expected to
provide a scientific theoretical basis for the basic research on the medicinal effect of the water extract of YWG.

[Key words] Iris halophile root; RAW264.7 cells; anti-inflammatory effect; ultra-high performance

liquid chromatography-quadrupole-time of flight-mass spectrometry(UHPLC-QTOF-MS/MS); flavonoids

BEWERNSREMNSRREZFELEAEY, Z
— B A A KT R SR AR R X AR
55 ) T R I AL — Al P AR SR A L S B o =
FR, AR UMZEAL T R RS
B A 24 AR o ) (4 B IR 25 500t ) e T B
A ORISR A0 BEL T A% A RS L A R UL LB B
A WERAVE R, TR IR T IR OGE RE F R R R
AR SCHRHGE 0 R AR v A B 2
T RIS WEAAT S W SRR I 28 45

R AR AR R E e b H 25 6 2 —
Ty 52 A8 A 2 T s IR [) 0 2 Wi oy o B IR A A R
FH ) —REE M O E R A EEHT
TR TT B Wiy | %K S A5, B A TR T g L 1k Ak R
AR o 5 R R AR R e
Jr LApR & Ry 2, B s AR B2y, il
W IE 24 I R I B b R e 1 R AR A —
FE LR G, 1) 7K 32 B0 vk A5 i B 3 TR A B
PR A AT o B AT IZ O bR 25 A ——
T TR AF 58 8 5 £, (B0 5 0 55 R AR G T PR 5
AR D A SCHR R E 1 5 6 AR A ) B
BT 0 B A E S R S R R K A ) I Y AR
FHEHH T A X H K $R O AY TG T B Bl 4y
) AH S BIF 7 iR

HCAS W 5 LA 50 5 8 AR Ol F 58 0 52, % K 4
PO BT 15 10 | % W 2 AB-8 K L W B A% i A 43 25
15 [FAR TR0 B SRR L), I 3R A7 BiE 48 05 1k & 467
P4 5 1 , >R FH 8 1o R0 AR €8 3 3 IR DU AR AT - 6 AT i (]
J5 3% B (UHPLC-QTOFE-MS/MS ) % 471 48 1% 7 i 9 1)
AL AT A5 B A B HER 5 40 b . Dy 1 W] A
JE R A P 2 BB A6r Y 25 3 o B Al R T —
BRI A | A Sy 3 58 R (8] 70 02 i oty 7 B KR AHL i AR
T B R AT R A58 4 R B ds 4%

- 158 -

1 #H

RAW264.7 40 itk (W F 10 b 75 87 S A4 P B
BABRA R, %5 2Q0098) . i & B MR (#t 5
YWG-YP-190225) Il F 47 #it 42 5% /R 4 B /R K R 250l
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B 2 AB-8 K AL WL i AT 68335 15 40 5, 224tk
20%,40% , 60% £ BEAH BEVE B, 75 A AR R4 %0 2
B Ve LW, W R e T LR T RE . 4 5lid
YWG-0%, YWG-20%, YWG-40% , YWG-60%, F] —
FH L 7 B0 (DM SO) #E 75 % fif , 0.22 pum 318 JI5 3 8 B
B, 4 °CHEAF (DMSO I 289 B 45 1l 7£<0.1% ) o
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YWG 4 fll YWG-20% 4 (YWG K YWG-20% Jii &
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400.0 mg-L"), YWG-40% F1 YW G-60% (Y WG-40%
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2H (12.5,50.0,200.0 mg-L"), YWG-40% 1% . . &
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BRIV o 2 50 wL/AL, 78 96 FLAR Hhin A 45k i
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¥ 1 %% {'F (Analyst TF 1.7, AB Sciex) # il F 3£ T
IDA D) BB HEAT — 2 . R i B s R4 . 7R AR
P R ARG 20 b O O R R R R HOR T 100 19 4 1
BT AT R X A T R A . SRl AR
40 eV, i fEAE 2 20 V, 4E 50 ms FH 155K 2k 1A .
ESI & TR S E : 551 (GS1)379.21 kPa,
B <R 379.21 kPa, X fif X JE 241.32 kPa, i &
550 °C , Wi 55 1 JE 5.5 kV (IE & TR ) 8 -4 kV (7L
B .
3 £R
3.0 HRE AR AR 2B PE Y X RAW264.7
ARG A 5 A, S SRR AR
T 43 B 20 T Uk G W X RAW264.7 20 Jfd 4 i 24 h
Ji , YWG-0% 41 7F 12.5~400 mg-L"', YWG & YWG-
20% 7E 12.5~200 mg-L", YWG-40% 4 }2 YWG-60%
ZHAF 12.5~50 mg- L' 19 JoT £ V& B 3 B P9 0 48 e Ve A
FVE; YWG 8 Wk ¥ 125,25 mg- L' B, YWG-
20% Ji v FE A 25 mg- LB, 40 M A7 1% SR B, 22
S HA G128 X (P<0.05) 1 E YWG-0% Y %4 4
YRR Bl 12.5~400 mg L' YWG, YWG-20%
[ % 4 4y 2 I Wk B A 12.5~200.0 mg- L' YWG-
40%, YWG-60% (1) % 4= 45 2§ i & W % 4 12.5~
50 mg-L'. 83 b 45 2 VR RS L, 4l S R R
XA BEEM . S5R WKL,
3.2 E R R AR K [ A AR 43 Bl 20 VR B Xt LPS
753 10 RAW264.7 41 JLRE i 0 346 B i sz ) 528
F 2 b A, BT A 40 i 1 % W NO, TNF-«a, IL-13
FIIL-6 B & 4 35 T (P<0.01) , IL-10 B9 75 1 3%
FEAR(P<0.01). SEEIL s, YWG IR AP i 45 57
20 ¥ BE WA {2 B K 40 8 NO, TNF-a Fil IL-18 #9 ik
(P<0.05, P<0.01) , i 2 K& AR 40 g 1L-6 1Y B 5 (P<
0.01), H =5 4% 77 i 2 8 f 25 45 = 40 i TL-10 7Y R
(P<0.01) ; YWG-20% H1 YWG-40% ik . ' . 55 %% 71
it 2 34 6E W B R IR 40 M NO, TNF-a 19 B i (P<
0.05, P<0.01) , ‘2 2 K&K 40 g 1L-18 1 IL-6 [ B i
(P<0.01), fi & 3 4& = 40 ffl IL-10 (49 Bl (P<0.01) ;
YWG-60% {15 . . 4% ) i 41 35 Al & 5 B4 1K 40
NO, TNF-a, IL-18 1 IL-6 1 F i (P<0.01) , 2 &
IL-10 B B (P<0.01) ;11 YWG-0% H A =5 7 4 2
A e W SR AR NO, IL-18 F1 IL-6 (1) B Ji (P<0.05, P<
0.01), i 4 = IL-10 A B (P<0.01) , 1 % TNF-a
IR 2 7 BG4 L. W2,
3.3 Wt
331 ik P R UHPLC-QTOF-MS/MS X
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*1 EREZEERTEERSBIERREYI RAW264.7 HH E
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Table 1 Cytotoxicity of alcohol eluents from root of Iris halophila
in RAW264.7 cells (x+s,n=4)

215 F i /mg- L 1 MLA7 15 /%
2 100+0.00
YWG 12.5 109.67+3.94"

25.0 110.92+5.57"
50.0 103.66+5.13
100.0 105.32+4.53
200.0 101.7342.69
400.0 88.31+8.68"
YWG-0% 12.5 101.45+4.73
25.0 102.80+2.67
50.0 107.42+1.76
100.0 107.54+5.40
200.0 111.82+1.56
400.0 107.98+8.91
500.0 86.48+3.86"
YWG-20% 12.5 105.7442.15
25.0 109.76+2.411
50.0 105.64+2.60
100.0 108.25+2.83
200.0 103.13+5.29
400.0 89.60+3.46"
YWG-40% 12.5 101.44+4.86
25.0 103.34+4.23
50.0 103.74+2.17
100.0 78.18+8.77"
YWG-60% 12.5 103.68+2.11
25.0 107.39+4.75
50.0 109.42+6.55
100.0 83.39+5.20"

W5 gl i P<0.05,

YWG K YWG-60% #4178l , YWG K YWG-60%
A9 BB F i 03 | (TIC) WL IRl 1., {# FH Progenesis
QUK Joi i JF b T2 A o HEAT LR B B ) 6 I 0 i
) WA AR L U RRLG) WX 5 AR TR [ B i A
HhRE I HP 2 AR R R R AR A A
7 24 i B A DT JE 25 X 7% A MS/MS Ui i i 30k 47 4
JT M E o IE Lt R SR AG 127 B BT, R
YWG K YWG-60% H A [6] g 53 06 T AR ik A7 % L,
W23,

5 YWG M, YWG-60% 1 o & A7 T i
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K2 BHYWHEN NO,TNF-a,IL-10,IL-18,IL-6 B EBH I (f+s,n=3)
Table 2 Effects of alcohol eluents from root of Iris halophila pall on release of NO, TNF-a,IL-10,IL-18,IL-6 (X+s,n=3)
21 5] filf/mg-L"  NO/pmol-L" TNF-a/ng- L’ IL-10/ng-L"' IL-18/ng L’ IL-6/ng-L"!
s 8.84+1.42 91.31+3.23 55.20+1.68 12.3142.57 7.96+0.02
7 44.30+0.95" 342.63+7.77Y 45.76+2.81" 66.20+0.21" 74.67+1.80"
b ZE KA (mol- L) 20 28.42+0.87% 286.66+11.552 79.08+1.28% 32.76+0.26% 49.30+0.44%
YWG 12.5 39.06+1.37% 319.72+4.299 55.34+0.82% 63.61+0.36% 68.00+1.04%
50.0 38.53+1.56% 318.71+2.65Y 60.62+4.15% 57.60+0.26% 66.65+0.83%)
200.0 37.31+0.81% 315.30+9.05% 63.51+1.16% 52.62+0.34% 63.08+1.54%)
YWG-0% 25 42.48+3.24 334.31+6.90 53.45+1.43% 66.81+0.20 74.34+1.21
100 42.25+2.00 326.50+8.18 56.30+1.22% 65.80+1.14 72.14+2.16
400 38.73+1.30% 324.36+4.97 62.77+0.76% 63.98+0.35% 66.61=1.00%
YWG-20% 12.5 38.24+0.99% 319.31+4.309 52.72+0.71%) 59.32+0.392 65.47+1.56%
50.0 38.00+0.83% 314.52+4.739 58.91+1.30% 54.97+0.39? 62.6+1.832
200.0 36.50+1.78% 311.49+8.592) 66.96=0.41%) 49.93+0.302 61.06+2.14%
YWG-40% 12.5 38.14+0.67% 316.14+6.16% 54.72+1.02%) 51.69+0.012 67.05+1.79%
25.0 35.28+3.16% 303.57+7.862 60.73+1.10% 50.26+0.422 62.14+1.03%
50.0 33.22+2.942 295.87+15.25% 67.93+0.67%) 46.23+0.012 59.07+0.55%
YWG-60% 12.5 37.04+0.57% 310.31+4.64 2 61.81+1.46% 49.82+0.15% 59.92+1.05%
25.0 31.89+2.26% 297.62+9.012 67.91£0.912 44.95+0.17% 56.17+0.342
50.0 30.67+2.012 294.13+6.94 74.01£1.02% 39.02+0.48% 52.39+0.882)

52 HALLE Y P<0.01; SHIEIA AL 2 P<0.01,7P<0.05,

t/min
AYWG;B.YWG-60%
E1 YWGX YWG-60%UHPLC-QTOF-MS/MS #: il i TIC
Fig. 1 TIC of YWG and YWG-60% determined by UHPLC-
QTOF-MS/MS

TR R BRSO o & BT Y A R 2
(25 Ff) , =l 28, Ji J07 AR S, TR 2K A1 e 1 4 A1 g i
PR #h 26 A 4k 45 B & BN FEBIA 60 Bl , A1 45 2 BB
Ml 2E (20 Fh) A 2E E LML A ML, & LR A

A WIS A T R B W) B B SE (16 A ) SR AN
AR HIL 21 Fp

RS AEBE B VR T 2 — 2 ML, 3.50 min
FIT R 8 114 400 I 22 Ay W 23S ORI 0 3 TR S 1 o A AR i
P (31 80 ), & a3 5 BT R s K Y A 3.50~
10.72 min Y5 B A9 9 T 32 B2k IR 25 (61 ) A4l 2
LG AR AR S RN T TR 8 R A R AR
Y, H.axX Se ¥ 0 & 5 AE 3.50~6.50 min ¥ 5 R g
TH 2K 0y S (BB ) 5T 21 Fl) , 7F 6.50~9.66 min {5 i
Tk EMAGY S REEZRE LIHEHE(25F),9.80~
10.72 min % BT & (4 8 Bl 1L & 9 & i RN Pk
BB (10F0) 5 10.75 min 5 PR F S 109 R 3=
TEOh =l R TR | R 2 A AR R 28 R AR
(24 7).
3.3.2  IF A8 I /)y 3 k- F il 43 BT (OPLS-DA)

% T UHPLC-QTOF-MS/MS Jif Il % 4t 545 4
JoT i 2 22, G A AR i 20 B R M A X
WEAL & 5oy AR A e 22 AR . RO, X T g
23 3 300 R Af s $5c /s 7k (PLS) 8 3 543 43 Bt
(PCA)HEAT A BT, T AH AR 5 ), 25 S AR it 4
Sy HUENEE 200 o b 5 BUR ST E TR R AT I
I Bk PR T OPLS-DA X 45 S #4740 . 3 3F
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&3 YWG K YWG-60% UHPLC-QTOF-MS/MS #& iUl i ## 12 AR 4
Table 3 Compositions of YWG and YWG-60% determined by UHPLC-QTOF-MS/MS
Noo o mast miz I prst geampen TR
1 0.57 M+H 175.118 6 L4541 CH, N0, &K 0.36+0.01 |
2 0.60 M+Na 527.1577 WMA=MELOKEY CH,0,, RN 0.02+0.00 |
3 0.60 M+Na 689.210 3 & 4 DUtk C,H,,0,  fREME 0.02+0.00 |
4 0.60 M+Na 851.263 6 A 4 HikiE CyHy,0,0  IREME 0.02+0.00 |
5 0.60 M-H,M+FA-H 179.0558 D-}- L% C4H,,04 g 0.08£0.02 |
6 0.62 M+Na 365.104 8 JHEHE C,H,0,, %N 0.05+0.01 |
7 0.64 M-H 133.013 9 DL-3- 1@ C,H,O; AL 0.01x0.001 |
8 0.64 M+H 130.085 7 N-F 5 L-fili & AR CH,NO, &AM 0.02+0.00 |
9 0.64 M+H 144.101 7 KI5k C,H,;NO, ¥ 0.07+0.06 |
10 0.66 M-H 195.050 8 D~ % i iz C,H,,0, Bk 0.03+0.001 |
11 0.82 M+FA-H 549.168 0 Tk CH,0,, RN 0 -
12 0.82 M+FA-H 711.223 0 7 PO b C,H,,0,, 2R b 0 -
13 0.84 M-H 191.019 6 FrigEm C,H,0, LR 0 -
14 0.86 M+H 182.080 7 L-f§ AR C,H,NO, &It 0.06£0.00 |
15 0.86 M-H 188.056 4 N-Z,-DL-7%¥ % 1% C,H,NO; &R 0 -
16 0.97 M-H 161.044 9 3-F4-3-T H A3 &R C4H,,0; AR 0.03+0.01 |
17 0.99 M+H 132,101 2 L-5#58 5 CH;;NO,  ZHEmR 0.10+£0.03 |
18 1.04 M-H 169.014 0 # & T C,H,O; E4/ES 0.01£0.00 |
19 148 M-H 164.071 2 L-ZN AR C,H,NO, &M 0.17+0.01 |
20 1.50 M+H-H,0 120.079 6 2-Z K- 1- 2K L i CyH,,NO =S 0.13£0.02 |
21 1.50 M+H 166.085 5 DL-# 1M % C,H,NO, KW 0.20+0.02 |
22 1.61 M-H 167.034 6 3,4-"FEK LW C,H,0, A HLR 0.01x0.001 |
23 229 M+H 188.070 2 M| Wk-3-PH 4 iz C,HNO,  fHLiE 0.60£0.03 |
24 233 M+H-H,0,M+H 143.1059 N A TR C,H,,0, IFES 0.11£0.02 |
25 238 M-H 198.032 6 L-2-FKH &R C,H,,CINO, &It 1.31£0.08 1
26 2.53 M-H 137.024 0 3,4- 5L 08 H B C,H,0, S 0.33£0.47 |
27 2.59 M+H-H,0,M+H 195.064 9 Sz X P& R C,,H,,0, RN 0.01£0.00 |
28 2.86 M-H 175.061 1 2-5 A 33 LR C,H,,0, AL 0 -
29 322 M-H 179.034 9 WnnfkfR C,H,0, HINIRZE 0.08+0.01 |
30 3.24 M-H 167.0349 FHHE® C,H,0, A HLER 0.10£0.03 |
31 3.48 M-H 121.029 3 Xif 4 35 4 F C,H,0, (S 2.99+0.43 1
32 3.53 M-H 421.076 3 HI-RH C,H, 0,  ZIFEJEE  0.03£0.001 |
33 3.54 M+H 423.0917 15HF C,H O,  HIFEJEE  0.01£0.00 |
34 3.72 M+H,M+Na 251.1049 2-(1',2',3",4'-tetrahydroxybutyl) quinoxaline C,H, N0, AW 0.02+0.00 |
35 3.81 M+Na 473.104 4 BT H C,H,,0,,  —H 0.01£0.00 |
36 3.91 M-H 317.066 0 3,5,27,3 DU -7-F 4 ik — & B i C,H,,0, AT 0 -
37 4.16 M+H-H,0 768.233 7 malvidin 3-p-coumarylrutinoside CyH, 0,  fEEHZE 0 -
38 428 M-H 163.039 7 ARFEEE LML (4B LR ) C,H,0, HRNTRSE 0.21£0.07 |
39 445 M-H 563.1410 4ERT-3 C,Hy 0, TR 0 -
40 4.48 M+H,M+Na 565.1542 K BIET C,H,,0,,  #H 0 -
41 4.67 M+FA-H 669.168 0 MU EK 7-0-Ju Il —HE ¥ CH,,0,, S 0.02£0.001 |
42 4.87 M-H 173.0817 R CH,,0, EERiIN 0.19£0.06 |
43 5.03 M-H 609.146 5 germanaism D C,,H, )0, 5B 0 -
44 506 M+H-H,0,M+H 121.100 6 5 /R B C,H,,0 i 0.09+0.01 |
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Noo B s miz ftrm 4 BHTR LA (“‘fii”‘zzt) iy
45 538 M-H 177.017 6 5,7-_ %3 5 (4 J5 C,H,0, (GBS 0.03+0.001 |
46 5.57 M-H 653.1730  5,7,4-trihydroxy-6,3'-dimethoxyis-oflavone7-  C,,H,,0,, S #¢ff 0.18£0.02 |
0-(6"-glucosylglucoside)
47 5.68 M+FA-H 507.113 6 ST C,,H,,0,, S 0.04+0.001 |
48 572 M-H 207.0295 HEHR C, HOs  HUERE 0.12+0.05 |
49  5.83 M+FA-H 549.124 8 germanaism A C,,H,,0,, ST 0.46+0.03 |
50 5.92 M-H 431.097 4 HfAH C, H,,0,,  5+EEH 0.03£0.02 |
51 6.03 M-H,0-H 763.210 5 germanaism F CysH,,0,,  SEECER 0.11£0.001 |
52 6.07 M+FA-H 505.134 0 irisolidone 7-O-rhamnoside C,H,,0p  SEETH 0 -
53 6.13 M+Na 659.156 9 germaism E CyHy, 0y S EE 0.02+£0.02 |
54 6.15 M+H,M+Na 515.1149 HREPFA C,,H,, 0, S EETH 0.12+0.01 |
55  6.22 M-H 187.0972 T CH,0, HHLE 0.36+0.08 |
56 6.25 M-H 461.107 6 = EHTHF C,,H,,0,, 0.04£0.01 |
57  6.29 M+FA-H 373.092 2 isocladrastin CH,0y  S+HETH 0.10£0.01 |
58  6.30 M+H-H,0,M+H 357.096 6 irisjaponin B C,H;0y S B 0.02+£0.01 |
59 6.32 M+H 523.142 7 iridin C,,H, Oy 52T 0 -
60  6.82 M—H 315.050 4 FEAIEE C,H,0, i 1.22+0.22 1
61  6.93 M+FA-H 519.113 8 germanaism B C,;H,,0,, S 0.01+0.00 |
62  6.97 M+FA-H 373.055 6 irisoid A C,;H,,0,  Bifi s 234036 1
63 7.13 M-H,0-H,M+FA-H 443.0979 HM2j# % C,,H,,0,  #f 0 -
64  7.19 M+H-H,0,M+H 237.184 1 FEAEE CH,,0, ik 0.06+0.00 |
65 7.22 M-H 201.1127 %@ C,H,0, AHHLE 0.27+0.15 |
66 7.47 M+H,M+Na 513.099 2 iriflogenin 4'-O-glucoside C,;,H,,0,, S H 15.55¢0.59 1
67 7.56 M+H 477.138 0 irisolidone 7-O-B-D-glucoside C,,H,, 0, S HETH 1.61£0.19 1
68 7.57 M-H 315.050 4 6-HI AU HE R 2 T R C,H,0, i 13.22£1.02 1
69 7.57 M-H 491.118 4 K B P W] 3 -6-O- 1 2 B 1T C,H,,0,, HEH2 0.28+0.14 |
70 7.61 M+H,M+Na 329.065 0 iriflogenin C,H,0, H# 20.41x1.81 1
71 7.92 M+H 333.096 3 3,5,3"-trihydroxy-7,2'-dimethoxyflavanone C,,H,0, A 12.64£1.06 1
72 7.93 M-H 269.0452 44 S B CH,,0,  SEEH 7.74£0.95 1
73 8.06 M+H,M+Na 301.0703 HREHE C,H,0, 5 H# T 831+1.42 1
74 8.10 M+FA-H 491.1190 HZHHER C,,H,,0,, B 334042 1
75  8.28 M-H 215.128 2 b —%E R C,H, 0, FAHbL@ 2.57+2.22 1
76 8.61 M+H,M+Na 343.080 6 iriskashmirianin C,H,0,  SHE 9.87+1.17 1
77 8.65 M-H 299.0553 HAERTE C,H,0,  #li 3.14£0.14 1
78  8.76 M-H 271.060 2 i % CH,0, i 4624022 1
79  8.81 M+H,M+Na 327.049 3 irisoid D C,H,,0, &M BEHR 581036 1
80  8.81 M+H,M+Na 331.080 3 irisflavone A C,,H,,0, &M 531£045 1
81 8.83 M-H 299.0552 ZI 4R E CH,0, ST 3324022 1
82 8.86 M+H 303.085 6 5,8,2'-trihydroxy-7-methoxyflavanone C,H,0, A& 3.13£0.74 1
83 891 M+H-H,0 343.080 6 irisflavone C CH Oy  HHH 16.29£3.79 1
84 9.02 M+H,M+Na 313.069 8 irisone A C,H,0, S 3.68<0.28 1
85 9.17 M+FA-H 343.0449 EHEE CH, 05 ST 4.57+033 1
86  9.26 M-H 315.050 1 BMAH CH,,0, i 21.44+1.56 1
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Noo B s miz et 5 prh awxn SRS
87  9.33 M+H 315.0855 5,2'-dihydroxy-7,8-dimethoxyiso-flavone C,,H,,0, SE 11.73+0.63 1
88 9.42 M-H 297.039 6 3',4'-methylenedioxyorobol CH, 0 ST 0.01x0.02 |
89  9.42 M-H 343.081 1 5,3'-dihydroxy-6,7,4'-trimethoxy flavone CH,,0, T 0.33£0.01 |
90  9.48 M+H-H,0 299.0551 5,6,7,4"-tetrahydroxy-8-methoxy isoflavone CH,0,  SETH 0 -
91  9.64 M-H 313.0372 tenuifone CH,,0, SE 9.47£0.98 1
92 9.64 M+H,M+Na 315.0852 irisolidone C,,H,,0, SETH 3.53£0.08 1
93  9.66 M-H 313.069 2 pectolinarigenin C,,H,0, 1.86+0.14 1
94 9.82 M+H-H,O 299.0552 5,6,7,4'-tetrahydroxy-3'-methoxyisoflavone CH,0,  SEH 0 -
95  9.97 M-H 255.066 2 pinocembrin C,H,0, A H 0 -
96 10.01 M+H-H,0 329.064 9 8-hydroxyiristectrigenin A C,H,,0 SE 0 -
97 10.03 M-H 297.039 5 irisoneB C\H, O, ST 0 -
98 10.08 M+H,M+Na 327.085 6 irisolone methyl ether CH,,0, SEH 0 -
99 10.14 M-H 299.0553 5,2'-dihydroxy-6, 7-methylenedioxyflavanone C,H,0, A H 0.46+0.07 |
100 10.17 M+H,M+Na 285.111 7 4',6'-dimethoxy-2'-hydroxychalcone C,H,,0, /KM 0.14+0.04 |
101 10.34 M+H-H,0 285.0754 5,2',3'-trihydroxy-7-methoxyflavanone C,H,0, AT 0 -
102 10.54 M-H 285.076 1 112 C,H,0, &M 0 -
103 10.72 M+H 313.0699  4'-methoxy nigricin, 5-hydroxy-4'-methoxy-6,7- C,,H,0, 5 #fl 0.73+0.18 |
methylenedioxyisoflavone
104 10.75 M+H-H,0 209.189 7 myristoleic acid C,H,0, IR 11.01£2.16 1
105 10.99 M+FA-H 531.330 2 iridotectoral A C,H,O5 k% 16.72£0.99 1
106 11.10 M—H 313.237 5 12, 13-dihydroxy-9Z-octadecenoic acid CH3,0, MRWIR 16.69£1.70 1
107 11.27 M-H 3132374 (£)-F73-9,10- 5 3-12(2) -+ /\ B 2 CH,,0, JRIHM 15.53+0.78 1
108 11.38 M+FA-H 535.360 4 iritectol B CyHs005 = 22.47+1.08 1
109 11.73 M+Na 509.319 3 28-deacetylbelamcandal C,H, 0, =i 445031 1
110 11.92 M+FA-H 3152530 AR AR C,;H;,0, Jg%k 9.48+0.37 1
111 12.12 M-H 265.1470 +hEAR R R C,,H,0,S fHFIfENTEEEL 31.60+23.67 1
112 12.28 M+H-H,0 457.3652 iridobelamal A C, H,,0, =ik 2.00£0.14 1
113 13.02 M+H-H,0,M+H, 2952263 9-0x0-10(E),12(E)-octadecadienoic acid CH,00, iR 0.30+0.07 |
M+Na
114 13.12 M+H,M+Na 149.022 8 1,2-benzenedicarboxylic acid C,H,,0, AHER 1.80+0.34
115 13.12 M+H-H,0 205.085 6 4B " HR LR C,H,0, TREAE 1.76£0.42 1
116 13.12 M+H-H,0 301.140 3 P28 —HIfR — 5 T g CHO, Mgk 1.12£0.16 =
117 13.26 M-H 243.1957 2-FR 5L DU BERR C,Hy0, HHILER 1551£235 1
118 13.96 M-H 325.183 1 4-dodecyl-benzene sulfonate CH;0,S iz £h 15214824 1
119 14.20 M+H,M+Na 4252129 LR =T C,Hy, 05 iR 5.63£1.39 1
120 14.95 M-H 4352503 1-oleoyl-L-a-lysophosphatidic acid C, H,,0,P fRIiR 0.40+0.06 |
121 15 M-H 271.2273 2-FRHA NI C,H,,0, AL 1.23£0.34 1
122 15.56 M+H,M+Na 282.278 6 Ml Rk i C H,NO e 0.98+0.73 |
123 16.76 M+H,M+Na 284.294 3 i fig ik e CH,,NO [z 2.57£3.78 1
124 17.85 M+H,M+Na 3932959 MR (2-ZFEC)EE C,H,,0, Fig 2 0.47£0.10 |
125 17.85 M+H,M+Na 413264 5 4B R R BE C,H,0, [(ES 2.81+0.66 1
126 17.87 M+H 259.1899 C "M 5T C,H,0, [[ES 0.60£0.15 |
127 18.05 M+H,M+Na 338.340 8 JriRfk /i C,H,NO  [ERc2E 0.79+0.38 |
U T FR L TR YW G-60% 5 YW Gt [i] — J80 43 Ay i 187 B LU AR 5 —.60% £ B R JBE S5 99 2 B 2 5 = W TET RS AR 28 5 1 T AR T v 5 | L 0
T FUREAR
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Fig. 2 Score scatter plot of OPLS-DA (A) and permutation test
(B) of OPLS-DA model for YWG-60% group vs YWG group
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Fig. 3 Heatmap of hierarchical clustering analysis for YWG-60%
group vs YWG group
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