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FEAIRFBWEETEEFST AL, EALSFLELTERELE 190 MEZTESY, L+ 160 MAZFKitdh, £
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A MEm(ko00944) 3 FRMBR G ELHE, HF® AL LELATEAFSHETRANR, EAREZNEALLFGRE
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Study on Difference of Flavonoids in Ophiopogonis Radix and Liriopes Radix Based on Metabonomics

ZHANG Yi'?, PENG Xin®, XU Jianzhong?, SUN Jian?, ZHAO Cuirong*, WANG Zhi’an"?*(1.Zhejiang Chinese
Medical Umverszty, Hangzhou 310053, China; 2.Zhejiang Research Institute of Traditional Chinese Medicine Co., Ltd.,
Hangzhou 310023, China; 3.Ningbo Municipal Hospital of TCM, Ningbo 315016, China; 4.Xiangyang Academy of Agricultural
Sciences, Xiangyang 441057, China)

ABSTRACT: OBJECTIVE To study the distribution differences and accumulation patterns of flavonoids in Ophiopogonis
Radix and Liriopes Radix, and explore the characteristic difference substances between them. METHODS Quantitative
analysis of total flavonoids, methylophiopogonanone A and methylophiopogonanone B were carried out by UV-VIS
spectrophotometry and HPLC. UPLC-MS/MS was performed to detect the flavonoids in Ophiopogonis Radix and Liriopes Radix.
Using multivariate statistical analysis methods such as principal component analysis and orthogonal partial least squares
discriminant analysis to identify differential metabolites, and conduct KEGG enrichment analysis of differential metabolites.
RESULTS The contents of total flavonoids, methylophiopogonanone A and methylophiopogonanone B in Ophiopogonis Radix
were significantly higher than those in Liriopes Radix. A total of 190 flavonoids were identified, of which 160 were differential
metabolites, mainly including flavones(31), flavonols(22), isoflavones and other flavonoids(70). Compared with Ophiopogonis
Radix, 45 metabolites in Liriopes Radix were up-regulated, and the up-regulated substances were mainly flavones and flavonols;
115 components in Liriopes Radix were down regulated, which were mainly isoflavones and other flavonoids. Flavones and
flavonols had different accumulation patterns, most of apigenin and kaempferol were up-regulated in Ophiopogonis Radix, while
hesperidin and quercetin were up-regulated in Liriopes Radix. Isoflavones and other flavonoid compounds were abundant in
Ophiopogonis Radix, especially homoisoflavonoids were all up-regulated in Ophiopogonis Radix, which was the most significant
difference between Ophiopogonis Radix and Liriopes Radix. Through KEGG annotation of 160 differential metabolites, it was

HEETH: WECRAA AN BEEAP5H P25 AR R R % B0 H(CARS-21); WiV H 2554580 i Ak & B K RHE £ 191(2021C02074-2)
T TR AIHT 2025 A LIF(2019B10008); B gk il 25 & J& 5 45 50 H (202204A06)
1EEEIN: k2, &, WitA E-mail: 1017434166@qq.com BEEE: TEE, B, ERR TR E-mail: 13805786846@qq.com
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found that the differential accumulated flavonoids were significantly enriched in three metabolic pathways: flavonoid
biosynthesis(ko00941), isoflavonoid biosynthesis(ko00943), flavone and flavonol biosynthesis(ko00944). CONCLUSION
Ophiopogonis Radix and Liriopes Radix both contain rich flavonoids, showing a significantly different accumulation pattern as a
whole. Homoisoflavonoids can be considered as the characteristic components to distinguish them, the results can provide
reference for the in-depth quality evaluation and clinical utilization of Ophiopogonis Radix and Liriopes Radix.

KEYWORDS: Ophiopogonis Radix; Liriopes Radix; UPLC-MS/MS; metabolomics; flavonoids; KEGG pathway

EL&NHERHEN LR IEYI &4 Ophiopogon
Jjaponicus (L.f) Ker-Gawl. /) THEHAR , 1R4F
ATz ) M, 2w G250 o AT v 25
[ sR I 22 2, HORIEN T & FHE YA A 4
Liriope spicata (Thunb.) Lour.var.prolifera Y.T.Ma
B EE A7 4 Liriope muscari(Decne.)Baily 1115
P, P EA SR AR I IE.O P,
ARG BRI 5T 2 B A2 A 1L A2 A FLAT B0 Ml 1L
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AR 24 FRAE AL
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FURIDN T2 2462 UM WT 5 4c %, SERiit
FERIN, A2 A FNLI 2 £ R vy S o R ) 5 1)
e HA —ENZEFET, BEEERER & AL
L FEATEVEAB Y, AR DB bR o
AR DA TR BT 25 5 o R, AREFEE R
N RN e BEYE . HPLC X &4 filiz2 4
SR AT EE B A, 4R B
HATE R ILEL, #2558 ] UPLC-MS/MS 4%
BTz ) A QA 2 R B AR SRR 2 & AL
AP RIS YR 2E R, IZ IR RIS
PrE Wi R R A LA, IRF LML A4

x1 HaEER

] PR 22 S W o, B Sy 2 AR rh 2 i BT 1Y)
TR A R A PR A 4
1 XEE5F

UPLC SHIMADZU Nexrea X2 #2520 AH €
T (H A HA F]); 4500 QTRAP #5433 R Bk i
T (36 E N HAE W) RGEA FL) s MM 400 BUGHF A (15
3L /\ F]); Cary 60 UV-Vis 2 4h-1] W40 66
1T, 1100 Series =R AR (L5 - 28 SN 25 (2 [
Agilent BHE A ],

HEE. HE@LC-MS %%, £E Merck 4 H], it
S5 1.06007.4008, 1.00030.4008); R ({7,
afi, 3[H Sigma 2~ H], #L5 : 5438040250); LEE(Sr
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20200710); T . AW BN A A
L B R S (R = R E R A IR A
#5435 MUST-19010202, MUST-18010315,
MUST-18010310; 453714 98.00%, 99.77%,
99.77%); WASEREN(SrAral, Hit5 . 20111102) .
THERER (ST 4l, L5 . 20000607)34 0 [ iEFR ik
B AR ral, E 2L A
FRAHE, b5 : 20160317),

FEMREET 2021 45 5 A, HWITLA 256 5%
A RS B BB 5 o B A RHE ) %
4 Ophiopogon japonicus (L.f) Ker-Gawl [+t
WAL A4 Liriope spicata (Thunb.) Lour. var.
prolifera Y. T. Ma B{JIE 11424 Liriope muscari
(Decne.) Baily {918, FEREEILE 1.

Tab.1 Information of samples
2151 %' PR L/
FAH MJ-1 WTLAR 2R T RS AR B T 54 koA -1 Ophiopogon japonicus (L. f) Ker-Gawl
MiJ-2 WL KRN AR E D R E L2 Ophiopogon japonicus (L. f) Ker-Gawl
HJ-1 WL RN AR R & L1 Ophiopogon japonicus (L. f) Ker-Gawl
& H DM A A SR T IV X FR R A Liriope muscari (Decne.) Baily
ZS e A T A B L L Lo Liriope muscari (Decne.) Baily
LD A48 2 BA T 23R X BRI AR AN Liriope spicata (Thunb.) Lour. var. prolifera Y. T. Ma

v E AR FH 22 2023 4F 5 55 40 555 o
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2 Hk

2.1 EVER S A AR AL AW R
T B A i

2.1.1 M E RIS RIS E 5%
BRI8IM A, W22 A Nl 22 & 25 T IR T IS =2
WA, FREEMBAE 1.5g, B TR, K
WA 70%Z 1 50 mL, fnHIH 30 37
O, g, A EE 3.5 mL FESATRE 10 mL
s, 7EAS O BRAIRE A i 3 A 5%
THPREAT W 0.5 mL J5+E5], & 6 min, FHIIA
10%AH PRI 0.5 mL JF4824), E 6 min, 25
SEAIMA 1% EAENAR SmL, FIKESR, %
A, #E 12 min J5, 78 510 nm AN EROGRE, I
FbREZE Y=11.899X+0.000 1(R>=0.999 9)it7. i
B Y & O T HTES Z i) .

2.1.2  HPLC W 22 & I BEBOLE ] A | 22 4 H B
Bl B S0 FREC “2.1.17 TR RER R 2 g B
THIEHIEH, K%INA 25 mL 80%H i,
Frit, A ALEE 60 min(Z3E 400 W, Hii# 50 kHz),
Y, ANRBUR MR E RS, B, BALETE
0.45 pum AYGLFLUEE €43 25 : Kromasil 100-5 Cig
FE (4.6 mmx250 mm; 5 um); i SHAHLLZ G (A)-
0.1% H' 2 (B) ##F 47 # & ¥k i (0~25 min, 6%—
35%A; 25~35min, 35%—66%A ; 35~48 min,
66%—80%A ; 48~60 min, 80%—95%A); Vi ik
1.0 mL-min'; A 30 C; JFkEE 20 ul; K3k
£ 296 nm., FRMEMLZ Y=3 022.6X—48.104(R*=
0.999 3), Y=2 715.3X-17.406(R*=1)43 5|15 4 4
FHE TR AL A2 4 W R BEl B & i .

2.2 UPLC-MS/MS 43Hrt ity

221 FESHIAS KA MDY R A A
(SMD)2 HFEM AR VR TS, WA T, 15
ARG, ARAUNBHTT 3 wAEYFESE, 36
ARESY 10 MD-1 . MD-2 . MD-3; SMD-1.SMD-2 ,
SMD-3. 45 HIFREL 100 mg #£ 58 R, 7% T 1.2 mL
70%H BEAKIE W RIS RORE S 4 CUKFRERE,
Wi TE 6 I B0 (i 15 777xg, 10 min)J&,
W 38, FH 0.22 um TFLIERE g, FF0R A7 T it
R, T UPLC-MS/MS 4347 o I #5 FE AR (quality
control, QC)H 2 LHAEAHE YR & il 28 11 A,
10 MR AT REAS N Il A 1 DB REA, LI
WPt e B

222 @SS RESRM  EAIEHA Agilent
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SB-Cig(2.1 mmx100 mm, 1.8 pm); Wiz KN 0.1%
IR LK (A)-ZIE(F 0.1%H HR)(B), HhEEVE
H5i(0~9.0 min, 5%—95% B; 9.0~10.0 min, 95%B;
10.0~11.10 min, 5%B), AR 0.35 mL-min ',
IR 40 °C, JEFER 4 pLo R IE B AR
ik, B HREHE m/z 50~1 250, SN
AN, HBIE B TIRESHSH: ESI(),
4500 V; FALAR(GS1)H 50 psi, MFSUA(GS2)
N 60 psi. T ANAR(CUR)HN 25 psi, NIARERIRE
(TEM)J 550 C.
2.3 Hdsabr

K J IBM SPSS Statistics 26 X s #5 . 24
FHLTOEI A A2 4 EEI el B & s I iy 45
RIHATHI 34T, IR IMSTFEAS ¢ K 95 A 72 [A]
Fe#s o {8 MultiaQuant % B At #4783
FREIE , R~ €135 e rry g T AR 28 0T 10 490 5T A A+
X, S BERA R . fFHE4E FHE MWDB LU
J MassBank . HMDB S5 18045 22, % B i s
HATHEXS, REG P T et . BT (O3 i
EBRTRMRES, &% K'. Na'. NHSWEL(E
5, DASCA B2 HA T R4 = ) B BT
MERAGE ). I R BB H B 4T 32 AL
/753 M7 (principal component analysis, PCA)FI1EZS
i B¢ 7)N — 7€ H1| 3| 43 KT ¥ (orthogonal partial least
squares-discriminant analysis, OPLS-DA)/#r, %
2= A=Y, X Heatmap iE4T R I
B, SRAEAS R 20 Qi i AR R
3 @ER5HH
3.0 BA 5L RS A H 3 T
A, FAWILE B B 15 525 50

H A I AP SR . AW IR TR A
AW TR B i o e S5 R LR 2 45 R
N, AT EREENS R EES TINEL, ARl
FAW 2~3 A% TE RS O A2 A T v e
A, FAHBLEGE B AF 1L 22 4 AR i 245
To B, AR AR A S AR R 2
S, ARWFFERH UPLC-MS/MS Xt 2 & Al 2 4
KE BG4 T 15 2e ot
3.2 EAHINEAIEEY) B S

QC i (1) 502 7 I R 4 2 0 s i €]
UL 1, MRM BiXTF, 3 4~ QC A B T
M E SR, RUTENE S, (U EtE
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FE UL 1A~B . B I AS AR =

Vi 4}

s S5 4E 3 &5dEE MWDB K ACEIE %/\
JBR PEHEAT LU, SRS 190 RE T A
Y, WIGEM 36 4~ S 29 A4~ HEEIEE 25
TAEE 164, WL
10 A4, A/RER 11 A4y, AR 2 DL HA

AL BEERRPEE 14 .

R 47 4>

w2 REW, XAFEEAKWA, XAFEERHFBH

GEMNEER(Xts, n=3)
Determination results of the total flavonoid,

Tab. 2

methylophiopogonanone A and methylophiopogonanone B

content(x s, n=3)

mg-g!

4 g

A WAL HBEE A 22 & AL HT AT B

MJ-1  1.877+0.003 0.141+0.007 0.289+0.011
g
% MJ-2  2.255+0.011 0.165+0.009 0.339+0.011
HJ-1  2.378+0.017 0.177+0.006 0.410+0.003
DM  0.810+0.001" - -
g3
)] — _
& ZS  0.784+0.020

LD  0.741+0.027Y - -

T HELAMLE, DP<0.01; —FRAKMEES
Note: Compared with Ophiopogonis Radix group, "P<0.01; —meant no
signal was detected.
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ZREY . R SR, 2 AREAN OPLS-DA /)

HREAEHBNX ), WAEEMES, W 2C,
HIRIZH R2X . R2Y I QAT fie 1124500 M

0.885, 0.999, 0.998, FUIMAIFEE nl §E, nf k4L
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Fig. 1 Total ion chromatograms of the Ophiopogonis Radix
(A), Liriopes Radix(B), and mixed QC samples(C) in ESI*
mode
Wy, bk VIP> 1 HPA4ERGE P<0.05(2% 355K
=2 % <0.5), fELZLMILZEZLZMTED 160
AZESI, T E SR B I Y 84.21%,
ULE 3A. HAEERIL S 31 4> S 26 4.
e AR 22 A ERBOR Y 14 4> B 12 4
AR 8 A ZEEERAEE 2 DL R HAD S B 44
Ao HERAMI, INEL A 45 Fhlisr EIAER,
SN AR o) o 22 AR Y 28.13%, 115
Ay A, Wf&él‘]ﬁiﬁiﬁiﬁﬁ%ﬁﬁiﬁiﬁiﬁﬂ@
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2D PCA Plot
4
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Fig.2 PCA analysis chart, clustering heatmap of all
metabolites(B), and OPLS-DA score plot(C) of Ophiopogonis

Radix and Liriopes Radix
MD-Ophiopogonis Radix group; SMD-Liriopes Radix group.
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F*3I FZARMLEZAXREWERRUYE A (Log ZREH=S <-10)
Tab. 3 Differentially accumulated flavonoids between Ophiopogonis Radix and Liriopes Radix(logz fold change =5 or<<—10)
i Sk VTR vip FOBE ey
MD-1 MD-2 MD-3 SMD-1 SMD-2 SMD-3 FAHEL

HARTLIME A #/KEH 1591100.00 1542200.00 1619 600.00 9.00 9.00 9.00 1.1297 —17.43 down

44T R 6T HIE L A A 53987.00  57918.00 43 058.00 9.00 9.00 9.00 1.1294 —12.49 down
=N

VR 3.4.5. 46T 4 S A 21433.00  25670.00 29 688.00 9.00 9.00 9.00 1.1294 —11.47 down
BN

HREME C 67 403 000.00 65 051 000.00 64 106 000.00 64 433.00 25 689.00 925640 1.1183 —10.95 down

MR 4.845.50 6059.50 2420.90 2 711 600.00 2 727 800.00 2 534 500.00 1.1256 922 up

KEE —AE 26397000 214000.00 225 700.00 9.00 9.00 9.00 1.1296 —14.67 down

& ,6- 5 HE-5,7- T H A IR B 214030.00 23212000 201 950.00 9.00 9.00 9.00 1.1296 -14.55 down

B 78998.00  119430.00 94 363.00 9.00 9.00 9.00 1.1293 —-13.40 down

BEHIT(5,3 - e 3-7,4- —H 4 105960.00  88270.00  68972.00 9.00 9.00 9.00 1.1292 -13.25 down
FLE L)

18 R - 7-O- = B (R 2 1) 14 763.00 6733.20 8283.80 463 550.00 739860.00 538630.00 1.1197 587 up

T 2 () R 2 115 600.00 1948 400.00 2 013 300.00 9.00 9.00 9.00 1.1297 -17.78 down

BT -0 182460.00 151 870.00 145 150.00 9.00 9.00 9.00 1.1295 —14.12 down

T30 15124000 14302000 147 530.00 9.00 9.00 9.00 1.1297 —14.00 down

& 3 -5,7-0- i b 71480.00  87153.00  78153.00 9.00 9.00 9.00 1.1296 —-13.10 down

5,2/- T H-7,8- T H AR LAY 52871.00  67188.00  56337.00 9.00 9.00 9.00 1.129 5 —12.67 down

R AR LR -7-O0- 48093.00 6531800  58928.00 9.00 9.00 9.00 1.1294 -12.64 down
Wi

3 4 TR 5 BRI R 41870.00 5360400  45729.00 9.00 9.00 9.00 1.1295 —-12.35 down

P S-C-BT R 26430.00  37567.00  37529.00 9.00 9.00 9.00 1.1292 —11.88 down

S XTI E-T-0-(6"-Z. B it 28250.00  24439.00  36878.00 9.00 9.00 9.00 1.1292 —11.70 down
Wi

SR R T-O- AT 13083.00 1955400  34315.00 9.00 9.00 9.00 1.1268 —11.28 down

1 25 25 -3-0-(6"-T8 k) B 4 1111200 1592600  11083.00 9.00 9.00 9.00 1.1290 -10.46 down
A

B 1 K -7-0-(27-0- ) % Wl 1) 4 9.00 9.00 9.00 2263400 24579.00 16318.00 1.1290 1120 wup
T

KR 2 9.00 9.00 9.00 3731200  51423.00 43497.00 1.1294 1226 up

BBz 9.00 9.00 9.00 3840400  81282.00 35407.00 1.1274 1249 up

4,5,7-=F I3 6- — B A L H R 9.00 9.00 9.00 500 940.00 536 660.00 392280.00 1.1295 15.69 up
(FFREHR)

LI (6-F LA R B ) 9.00 9.00 9.00 695830.00 824780.00 768540.00 1.1296 1637 up

2R 1-3-0- 3B (S M 51F) i 145170.00  152670.00 166 730.00 9.00 9.00 9.00 1.1296 —14.07 down

Ti A -3-O- R T 55724.00 4939800  35822.00 9.00 9.00 9.00 1.1291 —12.35 down

PG A1 T TG 75 A8 2 R -3-0- 2 25 3622500  34188.00  52349.00 9.00 9.00 9.00 1.1291 —12.15 down
W

3,7-—-O-HI3EM i £ 25743.00 4575000  28975.00 9.00 9.00 9.00 1.1286 —11.86 down

Ji AR -1-0-Jp I —HHF 1816400  20587.00  29937.00 9.00 9.00 9.00 1.1289 -11.31 down

3-0-F A 22 9.00 9.00 9.00 253390.00 289340.00 215550.00 1.1295 1478 up

Wiz 2523, 7- - O- AT 9.00 9.00 9.00 418620.00 452250.00 603 450.00 1.1294 1574 up

6-F2FE I ASER-7,6-0- — A HE T 9.00 9.00 9.00 554080.00 625840.00 881990.00 1.1293 1622 up

P -8-C-(Q - WIS BT RIAY #ARE  1447200.00 1227600.00 1313 600.00 9.00 9.00 9.00 1.1296 -17.17 down
W W

SRS 621500.00 524 320.00 561 100.00 9.00 9.00 9.00 1.1296 -15.95 down

T3 2-6-C- ST 220220.00 201 960.00 201 950.00 9.00 9.00 9.00 1.1296 —14.50 down

FERE - 6-C A 135920.00 126 860.00 128 690.00 9.00 9.00 9.00 1.1297 —13.82 down

S M1 2 -8-C- (27 AR L A 10562000 8442400  97394.00 9.00 9.00 9.00 1.1296 -13.38 down
Wi

T3 E-6,8- —-C-HiFBETF (B 7 5232600 7725500 91 662.00 9.00 9.00 9.00 1.1289 -13.00 down
22 1D)

PR R 6-CA L -8-O- AW 7107400  57062.00 55 940.00 9.00 9.00 9.00 1.1295 —12.74 down

] B 2% -8-C-[ 7 Z W JE-(1-2))- 7 26658.00  88834.00 49 810.00 9.00 9.00 9.00 1.1259 —-12.58 down
AR

s Fiz 22 -8-C- B A -37-0- 4 % 9.00 9.00 9.00 143010.00 148490.00 186180.00 1.1295 14.11 up
Wi
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. UAETAT AR Log: % ., .
P 5% vip R e
MD-1 MD-2 MD-3 SMD-1 SMD-2  SMD-3 SR
HA AT B HAhZe  12802000.00 12314 000.00 12 663 000.00 9.00 9.00 9.00 1.1297 —20.42 down
BT
5.7- T FHE6,8- I 3.2 4 10 455 000.00 10 545 000.00 8 802 100.00 9.00 9.00 9.00 1.1296 —20.07 down
FE- 4 SRIENTE)- (1 -4-
5 -8- BRI -7- 2 5k -5,47- W & 9505200.00 8907 600.00 9 191 300.00 9.00 9.00 9.00 1.1297 -19.96 down
-6~ 1 Jk 5 e BT
5.7- TR L3R S )-6- 4995900.00  4495700.00 4 803 700.00 9.00 9.00 9.00 1.1297 —19.01 down
E Sl
H 5 A S B ] B 2001200.00 2005 000.00 2001 700.00 9.00 9.00 9.00 1.1297 -17.76 down
5,7- T FHE-6,8- I L34 4 1824 100.00  1921800.00 1798 300.00 9.00 9.00 9.00 1.1297 -17.65 down
JENSL)- (-4
A I B 1790 600.00 1840 900.00 1689 100.00 9.00 9.00 9.00 1.1296 —17.59 down
S P LS A A 1057 800.00 997 650.00 896 860.00 9.00 9.00 9.00 1.1296 —16.74 down
6,8- IR0 (4- B HAEIE)-5,7-— 828 350.00 834 380.00 765 170.00 9.00 9.00 9.00 1.1296 —16.46 down
HI%E-3,4- A28 1(2H)-
(E)-3-(3 4/- ZF 3 38)-5,7-— 503 040.00 438 060.00 513 520.00 9.00 9.00 9.00 1.1296 —15.72 down
FiHk-6,8- — I I 0l -4
5,8,4’-trimethoxy-6-methyl-7,2’- 497 610.00 477 630.00 459 230.00 9.00 9.00 9.00 1.1296 —15.70 down
dihydroxy-3-benzylchroman-4-one
8- FH 3 -7- 90 35,47 — P 4 - 412 560.00 427 780.00 463 990.00 9.00 9.00 9.00 1.1296 —15.56 down
6- H L 5 5 )
A2 415 5 R D 367 650.00 509 660.00 408 460.00 9.00 9.00 9.00 1.1295 —15.54 down
(E)-5,7- "33 3-6,8- — 1 3-3-(4- 311 900.00 386 820.00 339 470.00 9.00 9.00 9.00 1.1296 —15.23 down
FRHEIR L )- €5 -4 )
SpA 2 FEW D 253 160.00 413 980.00 266 440.00 9.00 9.00 9.00 1.1291 -15.08 down
AL A 229 400.00 205 880.00 237 110.00 9.00 9.00 9.00 1.1296 -14.60 down
FAF 5 A B 80 039.00 77 312.00 74 195.00 9.00 9.00 9.00 1.1296 —13.07 down
5,7- T F3E 6,8 HI L 3 (YR HE- 14381 000.00 12790 000.00 13 028 000.00 4411.10 425740 2930.90 1.1291 -11.76 down
AR ) - At -4 -
(3R)-5,7,8- = ¥ 3k 34} 3L 22 289.00 20919.00 37 342.00 9.00 9.00 9.00 1.1285 —11.54 down
55)-6- - €796 -4
2,5,7- =¥ 6,8 W B34 24346 000.00 25916 000.00 24 253 000.00 20989.00 5996.30 3658.50 1.1203 —11.25 down
ST L) (0175 -4-
5.7 T F 3k 6,8- — 1 3L 3(R,S)- 37090 000.00 33 977 000.00 34 455 000.00 27 760.00 12709.00 11422.00 1.1266 —10.99 down
(3-F B4 R ) - (3G -
A-Tif]
St-5,7- T 5K -6,8- 1 L -3-(4'- 11309 000.00 10 843 000.00 9977 300.00 8878.50 3636.30 389620 1.1263 —10.94 down
FEFE-3-H S L) (17 -4- T
AL AR T B 60 582 000.00 57 005 000.00 55409 000.00 39 370.00 36 356.00 24179.00 1.1287 —10.76 down
5,7- T 3E-6,8- T I HE 3 (4R 3 37130 000.00 35387 000.00 34712 000.00 36333.00 17231.00 965890 1.1238 —10.73 down
37~ H AU 1 ) (09 -4 -
(3R)-5,7-—3%3-6,8-— I35 38 061 000.00 36 844 000.00 34 080 000.00 41809.00 17 112.00 13028.00 1.1245 —10.56 down
Fk-4- VAR R - (-4
FA A R TR C SEE 7759500.00 7614 900.00 7 680 000.00 9.00 9.00 9.00 1.1297 —19.70 down
5-0-HIFEF & A5 ST A 5261600.00 5195100.00 5038 200.00 9.00 9.00 9.00 1.1297 -19.13 down
A HPSE R A 3651500.00 3903 000.00 3795 900.00 9.00 9.00 9.00 1.1297 —18.68 down
ek A #5 TR B 8 606 430.00 602 910.00 578 650.00 9.00 9.00 9.00 1.1297 -16.02 down
LAY 313 340.00 357 370.00 429 410.00 9.00 9.00 9.00 1.1295 —15.31 down
H AT AR S A 20237000.00 19 856 000.00 19 899 000.00 17471.00 765040 7417.50 1.1265 —10.85 down
I35 AR A B ik 12 595.00 12 394.00 19 833.00 9.00 9.00 9.00 1.1287 -10.70 down
A A A S H 11 468 000.00 12 501 000.00 11 465 000.00 17503.00 5858.10 2102.10 1.1151 —10.44 down
AT E 10 696 000.00 10 998 000.00 11 182 000.00 16987.00 4896.80 2694.60 1.1179 —10.39 down
5,7.4-= 2 %k-6,8- — H A S 1 9.00 9.00 9.00 13940.00 12667.00 633520 1.1268 1025 up
Fi-7-0-2FFURT - B2
2R A 2 9.00 9.00 9.00 45196.00 60864.00 43629.00 1.1293 1244 up

T up R LIMAUER, down FR/x FIHER; 9.00 F/m & MRS A BIE 5 MD-EZ44H; SMD-IIFELAH.
Note: up meant up-regulated accumulation of metabolites, and down meant down-regulated accumulation; 9.00 meant the content was very low or no
signal was detected; MD—Ophiopogonis Radix group; SMD—-Liriopes Radix group.
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[} Other Flavonoids
) Flavones
A ) Isoflavones B
I Flavonols Dlosgemn-3 -O- thamnosy(l 2)gloos1de E T 1936
. . Ruscogenin-1-O-rh yl(1,2)fucoside - L 19.09
@ Flavonoid carbonoside 'Yamogenin-3-O- Neohespendstde - T 1712
B Flavanones Nepetin (5.7,3' ,4-Tetrahydroxy-6-methoxyflavone) | 63T
B others Ruscogenin-1-0-acetylglucosyl(1,2)rhamnoside -| 1632
6-Hydroxykaempferol-7,6'-O-Diglucoside 16220
) iso-Disogenin-Gal-Glc = 1595
Flavones Other Flavonoids Quercetin-3,7-Di-O-glucoside - | —— ]
19.38% < 27.50% 4'5,7-Tihydroxy-3',6-dimethoxyflavone (Jaceosidin) [ 1569
4-Aminobenzoic acid - [ 1568
Tricin (5,7, 4’-Tnhydmxy-3 5’ dimethoxyﬂavone) B -17.718
ophiopogonanone A - EIRIGRENNNNNN
5,7-dinydrox-3(4'-] hymxybeueyl) 6methylchromone - GO
5-O-Methylophiopogonanone A -  EISHSENEEEEE
| oth Ophiopogonanone C - EISNEG_G
Isoflavones- Pyl is0-8-formyl-7-hydroxy-5,4"-dimethoxy-6-methylhomoisofl ST T —
16.25% : 5,7-dihydroxy-6,8-dimethy-3- (2'-methoxy—4'-hydroxybenzyl)—chroman—4-one 4 [=2007
Ophiopogonanone B - OMBN
Flavanones Aistoli i
7.50% stolignin - IEDINSENN
’ 3 - Ergosterol peroxide - |GG
Flavonols Flavonoid
13.75% . -20 -10 0 10 20
o carbonoside LogFC

8.75%
3 RAH5LEAZRAEM LA EA) LR 10 =7 K% H1(B)
- IR ST IR,
Fig. 3 Distribution of the differential metabolites identified between Ophiopogonis Radix and Liriopes Radix(A), and the top

10 differential metabolites(B)
Red-Upregulated metabolites; green—downregulated metabolites.
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W A2 Tt IAZ A ML A2 28 sy S B AR ) AR 22 22 5
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Fig. 4 KEGG pathway annotation of differential metabolites . \ o e
between Ophiopogonis Radix and Liriopes Radix K, IR ZERREKL, WA S,

Flavone and flavonol biosynthesis '

SRR N Hesperetin-5,7-di-O-glucoside

i Hesperetin Hesperetm- -O- glucoslde
|
P N \ —7 Aﬁ_fi’ii
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i D A F o wmx =%
et el '
------ |
Y <--"" M
Glycitein <-- Liquiritigenin Genistein _ _ > 2'-Hydroxygenistein Kaempferol
KEHE H’ﬁ? FebAERR 2" ﬁ%&ﬂ?ﬁ? izEEy R 3 T
- pigenin-6-C xyloside-8-C-arabinoside
K A -6-C xyloside-8-C-arabinoside
; ! : Apigenin-6-C glucoside-8-O-xylcoside
\ Kaempft 3 ,7-0. d o
Daidzein Prunetin K 3-0-(2"-O-acetyL H
KREHT LUFEMEER Tiliroside H ]  enin 7O .
! Trifolin | [ Apigenin-8-C-(2"-gucosy1)arabinoside
‘ ::l Astragalin E =) Apigenin-8-C-Arabinoside
Cal gmpiemll -74 00 glucosdlede H Luteolin-3'-O-glucoside
%E’;‘%‘E e et oo Defucoside . Y v Luteolin-4'-O-glucoside
6-C-MethylK. (f 1-3-gl id Quercetin Luteolin Chrysoeriol
i o ““l" o176 Dighusosid MK AREE T GxEEE
6-Hy ferol7-O-glucosid | |
Quercetin-3,7-Di-O-glucoside
Hypentin
Isoquercitrin
Rutin
Quercetin-5-O-B-D-glucoside
l:l:l - - Quercetin-7-0-(6"- malonyl)glucoslde
" " Querceti
& hEX 0 - 7-0

5 ZAS5WEAKREWANEREE

FRERRNY, REFR2E R B, 2 EIREIRY AR, i aRREREA,

Fig. 5 Flavonoids biosynthesis pathway in Ophiopogonis Radix and Liriopes Radix

The boxes represented metabolites, and the heat map represented accumulation mode of differential metabolites flavonoids, the red color indicated high
level of accumulation abundance of flavonoids, the blue color indicated low level of accumulation abundance.
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