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Metabolic in Different Tissues of Kadsura coccinea by Using Widely-
targeted Metabolomics

GAO Jianfei', ZHOU Wei**, YANG Yan®

(1. Guizhou Mountainous Resources Institute, Guizhou Academy of Sciences, Guiyang 55001, China; 2. Guizhou Industry Polytechnic College, Guiyang 550008,

China; 3. Key Laboratory of Chemistry for Natural Products of Guizhou Province and Chinese Academy of Sciences, Guiyang 550014, China)

Abstract: To improve the comprehensive utilization of Kadsura coccinea resources, the differential and highly
enriched metabolic components of root, stem and leaf were analyzed by using wide range of targeted metabo-
lomics techniques. The results showed that there were 642, 650 and 619 metabolites identified from roots, stems
and leaves, respectively, in which phenolic acids, lipids, flavonoids and organic acids were dominant in quantity.
There were 566 and 650 common metabolites in leaves and roots, stems and roots, respectively, of which 442 and
393 were significantly different metabolites, mainly including phenolic acids, flavonoids and lipids. Moreover,
these differentially metabolites were significantly enriched in pathways of phenylpropane biosynthesis, flavone
and flavonol biosynthesis. The total and secondary metabolites abundances were in the order of leaf>root>stem.
The accumulation of phenolic acids, flavonoids and lipids in leaves and phenolic acids in stems were significantly
higher than those in roots; while the abundance of amino acids and their derivatives, terpenoids, lignans,
coumarins and alkaloids were significantly up-regulated in roots. Therefore, there were a large number of
common components in roots, stems and leaves of K. coccinea. Phenolic acids, flavonoids and lipids in leaves and

stems were highly enriched, and several bioactive compounds, such as neochlorogenic acid, chlorogenic acid and
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quercetin, were highly abundant and have high utilization value.

Key words: Kadsura coccinea; Metabolites; Phenols; Lignans

B8 R (Kadsura coccinea) X 54 V& IR AT AT 4 G
KM R4, NZFEAFEERTER, NIk
FFH(Schisandraceae) g TPk T @A, 7340 T 5
V. S, HARDNEZE R, FHTRIT
Bom A E . KBS 2. BT a2,
WE AL B B2 RAR 25 1 B E o AR RG2S, &
M7 B 15 2K AR, Horh—Seab ik s B
HHUMIE . BT HIV, Prde . RIS EEEEAE O,
AL, T HES ZEA R, AR FIE S T
P& @RI IR . R R AT e R 5,
S 7 FLAE ORAg AN 24 FH A0TSR FH AN 5 O, R,
HEA T2 25, AR 4L 75 1 4 T A
M, AR 3 ANERAL R R R 22 S i it WARTE . PR
JRASTEURFR, #EHIN TUCN 4Lt 445, PRIP 9
RGfENH, T 10 4k, BRIk SR,
PP ERIE AT R, AR, SRS 5
UEIES, M R B B A RS 2R =4, Hl
ZHEFUCN Rk, RAMR. 2. R A L
ZHR = B E AR A B S Tz AR
W R R RS R molE . O A AR
AR Y K i, AR AR AR
FA T Z ¥R AR 2 071, B TR AR
T H BT B (UPLC-MS/MS)HE R, %5 B2 i
. WY, ot 2 RS E R RE, M
T 3 AL 2 22 AU A&, AR
TRR IR ERAE S %,

1 MPRIATTI%

1.1 FEacRES kb

RO TS, /8 T 78 15 80%H fH
WA T EERL M, A7 T M A8 D BH T 5 24 XN IR
BN, EWBEERE, KHRL; i 6a, HE
OARFfL. T 2020 47 H 29 H, & 3 #RK#HAHIE
PIHCEE . /NG FRIBIAIIT 338, BARET R 2~3 4
FAR S AARAE AR ERE i, 2~3 AR LA 25 10 cm
T E Y — NHZEER, 5~6 b R K AR
B R R A A 10 mL G 3 AN ER,
5345 A KRI~KR3 (1)), KS1~KS3 (Z5)H1 KL1~
KL3 (M); SRERIEE THE, G T KRR

BRI E-80 CHB IR IR T ORA7 & .

¥ 3 A AR CE T THL(Scientz-100F) 1 &
BAGTAE, FAWTEEIL (MM 400, Retsch)iff (30 Hz,
1.5 min) M AR HEFIFREL 100 mg #y A TE
30 min 52 1 Ik, BERERSE 30, FLiRE 6 Ik,
AET 4 CUKFRR; 7E 13 600xg &0 10 min J&,
WL 3, FFLIERE(0.22 pm)id JE AL, FEARAT
TR, T UPLC-MS/MS 7347
1.2 il SR EE SR A

i R A R G0 T E AR & ROR A %
(ultra performance liquid chromatography, UPLC) (SHI-
MADZU Nexera X2, https://www.shimadzu.com.cn/)
A1 HE BB 5T B (tandem mass spectrometry, MS/MS)
(Applied Biosystems 4500 Q TRAP, http://www.applied
biosystems.com.cn/).

WA (it Agilent SB-C18 (2.1 mmx
100 mm, 1.8 um); JRBNAH: A FH 0.1% -2k
Ky B AR 0.1%H1R-LHE s PeliFhE: 0~9 min 5%
B; 9~10 min 95% B; 10~14 min, 5% B; Jii# N
0.35 mL/min; #3440 ‘C; BEFEE N 4 uL.

FIF AB4500 Q TRAP UPLC/MS/MS & Zi(Fid %
ESI Turbo %5 W% 25 £ [ ke i #1655 55 25 - U5 (ES]),
i1 Analyst 1.6.3 %1 (AB Sciex)i% #iZ1T . ESI Y5
E24. BT, wmi%: JRE 550 C: &
T L E(IS) 5500 V (IE & T4 0)/~4 500 V (1
B BT UEAAR 1(GSD. A Ak 1T (GSI)FI
5 S (CUR) 2> I BEE N 504 60 F1 25.0 psi, SH %
BN
1.3 BEERE

JR £ AR (quality control, QC)HHAEARTEE IR
B AR, T o AR AL A R A AR PR T VA TR
WM. R T, & 3 AR i
FEA PN 1A REEREA, DL 2 fr i 72 0
PR
L4 BT

BT D)L EAA R 2 7 MWDB £
5 FE(Metware database) FR (5 B A IL 8k AR
I GO BT PUENE, SR = H IR 2
S8 WS A 2 (multi reaction monitor, MRM)XH X i
VIt AT e B . SRAF AN RIREAS A A 4 20 A e
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Jei» FIFEA: Analyst 1.6.3 X4 5 5 G 0653 4T 0 T
Ry, FExs H b [ — AR IAEAS R A o (0 o v
H AT A R IE L,

R 4 1E 22 i $5¢ /)y — 3fe 72 1) 79l 452 24 (orthogonal
partial least squares discriminant analysis, OPLS-DA)
TR, 6% NS0 E, RRSA
) (22 07 SRR K T S 80 R2X. R’Y AN
O°, Fort RPX R R?Y 23 3R T Rt X Al y 4
MERIRESR, O FoRBRITRINGE /), 1X 3 MERR
BT T 1 RN AR E ITEE, 07>0.5 AR
HRERL, 0>0.9 N AT, 2T OPLS-DA
G55, NIRAFI Z A2 &0 OPLS-DA #5444 & 8
B (variable importance in projection, VIP), %
B VIP=1. fold change=2 Al fold change<<0.5 1Y,

F1OBBRM. . HhERREY

Table 1 Metabolites in leaf, stem and root of Kadsura coccinea

WY 7= AR (differential metabolites, DAMSs) .
2 G RAI T

2.1 R FEMSEE

FERBZRR. 2. il EEH 619, 650
A 642 MY, it 708 4~ Hdm SR IEE %
7% 566 >, ZHRILAE 650 4, 3 MALILE K
555 Ao FET A b, R 708 11 22069,
3ANEAL A IS EIX 11 2Ky, HE B
g RM. SEEAENLR N EGER ) Hd, B
KB A KIEIRD, B 2 R T
MZE, M. ZZ0 55 233 Al 241 ANEH IRAEAR
TRy, 2 p T 1 R 24 B A 2 o

S5 K #H Organ AR AH ) ZEARAEF LESL I
T ]e Number I R ES Common in Common in Common in root,
P Leaf Root Stem leaf and root stem and root stem and leaf
TAEFR M HATAEY) Amino acid and derivative 68 63 67 66 62 65 60
R Phenolic acid 137 125 103 125 98 98 94
Wt iR & HATA 4 Nucleotide and derivative 40 40 39 40 39 39 39
3% Flavonoid 85 80 67 75 62 63 61
AHEEMAEAE EK Lignan and coumarin 45 28 37 29 20 23 20
Hi7* Tannin 11 8 10 11 7 10 7
W, Alkaloid 16 15 13 14 12 12 12
M2 Terpenoid 41 36 39 36 34 35 34
HHLE Organic acid 73 68 63 71 61 63 61
fgJi Lipids 132 122 125 126 117 120 115
HAth Others 60 57 56 57 54 54 52

M 2 AL, AR FE S B, A 10537
107, HRIRZ(104.41x107), ZEH1K(86.44x107); XA
AR Y =F B IR 2 H (62.49%107)> R (57.06x107)> 2%
(53.03x107), M SR PRAEAREE L S
TR 58.47x10™>H 50.96x107, 2% 52.42x107>H{
51.87x107). MAZEHMRIFRERE FF, Wi
TSR R AR SR A TR R B, =
SRR A KR TR T2 0 S AT wh2
KIEFEMEE R, EVRAERS B m FRIE,
G 2 B RIE R PR AR R AT
AEWIE 3 MR S R ZE RV

PLEJE =2.0x107 NirEn T & ®E &M E
Yy, LRk 33 S, Hd 19 A ZE 17 AL R
A 7 AR 3) KLY AE 3 MRALI IR B B2 R

B3, HBEFFEERBEC 56.27x107, 2£ 55.44%
107, 56.14x107), H7 5l &5 % B AR E A o =
(11 53%0LL L, R, 25, WP A S H
HERKE, 5-Q-F03)2-0-#E KR . JR7
JLHE TR -4-O-F B BE T L 1-0-2 0 Fk-D -7 25 % W 76 25
L ERLR, (X 2 AL B R T P s
FH R 2K -4'-O- 78 %) B A 25-3-0-%81 % B AR
RERE, MHAREIKRFAIER G LR AMK,
Kadcoccilactone F X EAR # & 4E .
2.2 ERREHT

ERSHHT TR HT(PCAYRII(E 1),
PC1 Fl PC2 AN F 57 BRAR LT S WA AR () BERHAE
BRE. &1 EHTMTTERE N 50.3%, 22 FlH
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#2 BERM. . HRARETERE(x107)
Table 2 Abundance (x107) of metabolites in leaf, stem and root of Kadsura coccinea
. " " s PR ERHIH
ommon in leaf and root Common in stem and root
Type Leaf Root Stem i Leaf i Root 2 Stem i Root
TR S HATHEY) Amino acid and derivative 4.07 1734 813 4.07 17.30 8.13 17.34
1% Phenolic acid 31.57 1139 31.14 30.48 11.36 30.84 11.37
R X HATAY) Nucleotide and derivative 1.51 130 1.54 1.50 1.30 1.54 1.30
i Flavonoid 24.00 9.05 13.45 21.84 8.88 13.28 9.00
ANEZMAE G E Lignan and coumarin 2.37 11.48 2.66 1.62 7.41 2.53 7.78
HL9* Tannin 0.13 3.29 2.42 0.13 3.19 2.42 3.29
A Alkaloid 0.72 1444 1.63 0.71 14.43 1.62 14.43
2 Terpenoid 3.71 7.42 1.74 3.70 5.69 1.73 6.00
HHER Organic acid 9.70 1039 11.65 9.66 10.39 11.59 10.39
A& Lipid 23.04 12.01 9.68 22.97 11.96 9.65 11.96
HAth Other 4.56 4.29 2.41 4.54 4.29 2.37 4.29
3 HEFM. 2RI A BRI R
Table 3 Compounds with higher content detected in leaf, stem and root of Kadsura coccinea
Rt BRI e x FI_Abundance (<107)
m/z  Ion model Compound Type u) * i
Leaf Stem  Root
178.0 [M+H]" N-H-L-28% 8 N-Formyl-L-methionine SRR R HATAY) Amino acid and derivative 0.099 0337 8213
148.1 [M+H]" L-A#%# L-Glutamic acid TR L HATEY) Amino acid and derivative 0.610 1.843  1.576
153.0 [M-H] J&JL%E Protocatechuic acid 32 Phenolic acid 0.206 2.904 0.110
153.0 [M-H]" 24-Z8HFHFR 2,4-Dihydroxybenzoic acid MR Phenolic acid 0.143 1.977 0.073
279.2 [M+H]" 4B% = HER =T B Dibutyl phthalate J % Phenolic acid 2489  3.136 1465
2792 [M+H]" 4%~ HE 5 T Diisobutyl phthalate B ¥ Phenolic acid 2.408 3112 1.389
3151 [M-H]" 1-O-JEBHBE-D-H % HE 1-O-Gentisoyl-D-glucoside 2 Phenolic acid 1.484 3.650 1.454
3151 [M-H] JF)LAEIR-4-O- i % 11 Byi% Phenolic acid 1360  3.113  1.077
Protocatechuic acid-4-O-glucoside
3151 [M-HJ 5-Q-52 238)-2-O- M B B35 EyE2 Phenolic acid 0.151  4.047 0346
5-(2-Hydroxyethyl)-2-O-glucosylphenol
329.1 [M-HI" 3.4,5-= e R -0-H RN BAT% Phenolic acid 0.165  2.080 2.043
3,4,5-Trimethoxyphenyl-1-O-Glucoside
2792 [M+H]" 4% K2 T B Dibutyl phthalate % Phenolic acid 2489  3.136 1465
279.2 [M+H]" 40— HE 5T & Diisobutyl phthalate B2 Phenolic acid 2.408 3112 1.389
337.1 [M-H] 3-O-%#& 582 T 3-0-p-Coumaroylquinic acid Y Phenolic acid 3.783 0.016 0.033
337.1 [M-H] 1-O-%&SEHZETER 1-O-p-Coumaroylquinic acid & Phenolic acid 3.979 0.007 0.010
3531 [M-H]" #%tEE Neochlorogenic acid 32 Phenolic acid 2.366 0.006  0.002
353.1 [M-H]" %tJ5& Chlorogenic acid 3R Phenolic acid 2.336 0.006  0.002
3551 [M-H] m&FEEEZETE Homovanilloylquinic acid 2 Phenolic acid 3.456 0.001  0.005
133.0 [M-H]" L34 L-Malic acid A HLER Organic acid 2146 2.034 1239
153.0 [M-H]" 23-ZfHKHE 2,3-Dihydroxybenzoic Acid HHLER Organic acid 0.157 2.168 0.072
133.0 [M-H] L-3¥RE L-Malic acid HHLE Organic acid 2.146 2.034 1.239
2792 [M-H]" WM Linoleic acid &R Lipid 3.130 2.052 1.734
478.3 [M+H]" ¥ U85 IREE LB 18:2 LysoPE 18:2 B Lipid 2.341 0.535 1.768
4783 [M+H]" FEilBEIEEE LN 18:2 (2n FH4) AERT Lipid 2.344 0.552  1.772
LysoPE 18:2 (2n isomer)
2792 [M-H]" W Linoleic acid fERG Lipid 3.130 2.052 1.734
289.1 [M-H]" JL#K Catechin #{Hi Flavanoid 0.728 4814 4503
305.1 [M-HIT R®REETJILHKRFE Epigallocatechin 3% Flavanoid 2.114 2955 1.925
463.1 [M-H]" M HR-4-0-HE T Quercetin-4'-O-glucoside M| Flavonoid 2.699 0.133  0.011
463.1 [M-H] #itZ&-3-0-F & FEF Quercetin-3-O-glucoside # M Flavonoid 3.151 0.160 0.013
3051 [M-H]" FRHEETFILEZE Epigallocatechin # i Flavonoid 2.114 2955 1.925
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4J:3% (Continued)
Jo e L RS wE) Byt % Abundance (x107)
m/z ITon model Compound Type H Leaf Z£ Stem R Root

305.1 [M-H] REBTILHEE Epigallocatechin P Mli Flavonoid 2.114 2.955 1.925

5432 [M - H] FAT Ik T AEE G Kadsuralignan G ANEZ Lignan 0.001 0.006 3.298

177.1 [M+H]" N-$23: 1% N-Hydroxytryptamine 488 Phenolamine 0.066 0.244 4.865

177.1 [M +H]® @M Serotonin A48 Plumerane 0.070 0.261 6.197

543.2 M-H]J Kadcoccilactone F i Triterpene 0.001 0.006 3.193

14 36.4%, PN R RFTTIRE N 86.7%. ¥
ATEE R BRI B s, R AL
WAL FREE RS, FEAREAAEN R ZER.
OPLS-DA A @5, X 5R2[H
MIPiZH PLS-DA 7, gh5RE, WA R2X

43518 0.870 F110.877, RPY YN 1, Q*#1°4 0.998,
Ut BB B AR B (0 R0 B D IR S, RERS IR AT
Hi 2 I % AH A 1 A A s . X OPLS-DA 1%
RUBEAT 200 FEFIBGIE, P<0.005, RIS Gt
SR, ATHRYE VIP E T DAMs.

20 KR3,
~ AKRI
KL3, KR2
10
o KLY KL mix03
3 @ FEA4] Group
& 0 o
= mix02  mix01 © KL It Leaf
g o KS 2% Stem
« © KR 4 Root
XK -10 o mix JFEFERE
E‘( Quality control samples
-20
KSI-,
=30
-20 0 20

FH 4531 PCI (50.3%)

11 BEAH) PCA 1553

Fig. 1 PCA map of all samples

=R T OPLS-DA 4%,
#i DAMs i hrie, 51 DAMs $iEJy 442 1,
ZE5MRA 393 NEE 4). 2 XFHRZEH DAMS PR AR
NG ET, MR, HEH. J5i 22 DAMs [ 2
5y, HIERFZRIEHT ) DAMs YL FiRAE, &2
AR DAMs B EEH 7, FHAER P FE R E
N AN RME TR #525% DAMs Eiff 5
L, 5T 2 BV RAER T R m R R

FEERREY A ESAEHERT 20 (1
Z& AR 1) _E2RK 1) 2 AR NE 2 A ESE(90%),
1M F) S AR E E R AR, HA 2 A
o (E 2). Hb, 28R XK R Kadcoccilactone
A\ RTURA TS M TR T2 I IR ER N
Kadcoccilactone M 2K It 7 TR+ 2% O fEPR 4L

KI5 B, T DAMs A 3 MEEEY: %
A ZR-4-O-F I HEE . BB AR 7S,85-75
3-3,4,7,9- VU $2 FE-3- FH 4 2 -8-0-4'- BT K i 3=2-9'-O-
A HE ) o

ZRARUAREERMT  FIH KEGG (kyoto
encyclopedia of genes and genomes)%HH 22 X 45 & 2|
(1] DAMs B TR E 1T, K19 2 Sk 3 B ENE
FE(P-value<<0.01). ALK& Boli s S
N, 16 1~ DAMs VEfR, A 15 ANIRA 1 A
AR EYIE 5). SRR 5-0-X HFTMZET
R AN 2- 32 HE AR RS 9 AN R R AE - h AR 2R
BWE L RS B R AR A R
12 /> DAMs & 8T i 11 ANl femt b =R R
Ei EFAk, SR = S S S (R 6).
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x4 EZRrRUY
Table 4 Differentially accumulating metabolites
KT - Leaf vs root Z£-4R Stem vs root
Type B Total i Up "~ Down L Total i Up 1 Down
TR L HATAEY) Amino acid and derivative 48 40 8 36 27 9
1% Phenolic acid 94 23 71 101 11 90
B L FHATEY) Nucleotide and derivative 18 9 9 15 8 7
# i Flavonoid 67 12 55 59 12 47
KIEFMAE T ZER Lignan and coumarin 41 27 14 42 22 20
HL9* Tannin 10 1 3
A5k Alkaloid 11 5 3
i Terpenoid 15 17 12 5
HHLUER Organic acid 36 17 19 32 5 27
J&J5t Lipids 71 26 45 59 33 26
FotbZE sy Others 31 7 24 20 8 12
Trifolin Flavonols
Isohyperoside
78,8S-Threo-3',4,7,9-tetrahydroxy-3-methoxy-8-0-4'-neolignan-9'-O-rhamnoside Lignans
Brassicin
6-0-Galloyl-glucose Phenolic acids
7R,8S-Erythro-3',4,9,9'-tetrahydroxy-3-methoxy-8-O0-4'-neolignan-7-O-glucopyr-anoside
Quercetin
Fertaric acid
Lariciresinol-4'-O-glucoside
Dicaffeoylquinic acid-O-glucoside
Isorhamnetin-3-O-rutinoside-7-O-rhamnoside
Benzoylisogomisin O
Kadcoccilactone M
Gomisin N
Kadcoccilactone E
Pregomisin
Kadangustin I
A iso-Schisandrin ethyl alcohol
Kadcoccilactone A
Acetylepigomisin R o ‘
-21-18-15-12-9 -6 -3 0 3 6 9 12 15 18 21
FEFAEE Log,FC

Fertaric acid
8-Methoxykaempferol-7-O-rhamnoside
Lariciresinol-4'-O-glucoside

Rosmarinic acid

Brassicin

Vitamin C

78,8S-Threo-3',4,7 9-tetrahydroxy-3-methoxy-8-0-4'-neolignan-9'-O-rhamnoside
Quercetin-3-O-rutinoside-7-O-rhamnoside
Syringin
1-O-Feruloyl-3-O-caffeoylglycerol
Kadangustin F

Altisin

Schinsanlignone A

Benzoylisogomisin O

Kadcoccilactone M

Gomisin N

Kadangustin [

iso-Schisandrin ethyl alcohol
Kadcoccilactone A

AcetylepigomisinR ) ‘ ) ) ‘
-18-15-12 -9 -6 -3 0

B2 R HmoR 20 AW A: S B 251

Fig. 2 Top 20 DAMs. A: Leaf vs Root; B: Stem vs Root.

Phenolic acids
Flavonols
Lignans

Others

Lipids
Lignans
Flavonoids

Terpenoids

3 6 18 21

ZE5AHEL Log,FC

9 12 15
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Table 5 DAMs involved in phenylpropanoid biosynthesis pathway

DR A Sy L eS| 4+ Abundance (x107)

m/z Ton model Compound Type " Leaf 2 Stem R Root
165.1 [M+H]" WnHEE Caffeic aldehyde B3R Phenolic acid 0.010 0.003 -
165.1 [M+H]" 5 TF#E Isoeugenol B3R Phenolic acid 0.008 0.001 0.020
179.1  [M+H]" F#if Coniferaldehyde [ Phenolic acid 0.004 0.007 0.004
179.0  [M-H]" WAL Caffeic acid 32 Phenolic acid 0.007 0.010 0.002
179.1 [M-H]" FHiEE Coniferyl alcohol 3% Phenolic acid 0.002 0.034 0.012
193.1 [M-H] B8R Ferulic acid 32 Phenolic acid 0.009 0.007 0.049
209.1 [M-H]" 7+FE Sinapyl alcohol M2 Phenolic acid - 0.007 -
321.1 M+H]" Ri-5-0-XFEMIEFR trans-5-0-(p-Coumaroyl)shikimate M2 Phenolic acid 0.069 0.026 0.003
335.1 [M-H]" 5-O-WHEEEZEELRR 5-O-Caffeoylshikimic acid B3R Phenolic acid 0.012 0.005 -
337.1 M-H]" 5-O-%&GHZE T 5-0-p-Coumaroylquinic acid B3R Phenolic acid 0.343 0.010 0.002
341.1  [M+H]" FFFBEFELERE Sinapoyl malate [ Phenolic acid 0.003 0.008 0.003
341.1 [M-H]- ##1 Coniferin 3 Phenolic acid 0.046 0.205 0.049
353.1 [M-H]" %5 Chlorogenic acid 32 Phenolic acid 2.336 0.006 0.002
371.1 M-H]" %T%&% Syringin 2 Phenolic acid 0.045 0.023 -
385.1 [M-H]" 1-O-3FF#-pD-# ## 1-O-Sinapoyl-D-glucose M2 Phenolic acid 0.037 0.036 0.004
163.0 [M-H]" 2-#2J3EAHERR 2-Hydroxycinnamic acid A WL Organic acid 0.039 0.029 0.014

K. TH

—: Not detected. The same below
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Table 6 DAMs involved in flavone and flavonol biosynthesis pathway
Bkl B HaEw ESit) £ Abundance (x107)

m/z  lon model Compound Type M Leaf 2% Stem #R Root

3451 [M-H]" T#% Syringetin #Wd Flavonoid  0.002 0.003  0.018
449.1 [M+H]" KBEE-7-O-HEPEE (KRRH) Luteolin-7-O-glucoside (Cynaroside) # M Flavonoid  0.211 0.023  0.004
5952 [M+H]" ARBER-7-0O-¥ikE M (Z41F) Luteolin-7-O-neohesperidoside (Lonicerin) Wi Flavonoid  0.307 0.039 0.006
5932  [M-H]" LZEH-3-0-ZE & W E (M1 H) Kaempferol-3-O-rutinoside (Nicotiflorin) i Flavonoid  0.272 0.022 0.002
285.0 [M-H] Lz Kaempferol (3,5,7,4"-Tetrahydroxyflavone) %Ml Flavonoid  0.054 0.001 -
303.1 [M+H]" #iZ & Quercetin # Flavonoid  0.217 0.018 -
329.1 [M-H] 3,7-=-0-H%Hi % 3,7-Di-O-methylquercetin # Flavonoid  0.000 0.002  0.006
447.1  [M-H] L& -3-0-2EF U (=M E ) Kaempferol-3-O-galactoside (Trifolin) #MA Flavonoid  0.974 - -
449.1  [M+H]" LZEE-3-0-E & T (E =90 (R TF) Kaempferol-3-O-glucoside (Astragalin) ~ ##i Flavonoid  0.434 0.002 0.001
463.1 [M-H]" #it % 3&-3-0-% & BEEF (346 5 ) Quercetin-3-O-glucoside (Isoquercitrin) # Flavonoid  3.151 0.160  0.013
597.1  [M+H]" #it &K-3-0-F A WP Quercetin-3-O-sambubioside i Flavonoid  0.124 0.011 0.003
609.2 [M-HI" #if}% &-3-0-ZEFME (P T) Quercetin-3-O-rutinoside (Rutin) # Wi Flavonoid  0.267 0.117 0.008
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