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WA B D E 2% 0T 8. B (MM
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Table 1 Lignans compounds detected in leaf,stem and root of K. coccinea

I TR AR (X 10%)

75 JBE A L B Y WA Peak areas (X 10%)
No. m/z Ton model Identified component
KL KS KR

1 357.1 [M-H]" Pinoresinol 0. 052 0. 454 0.131
2 357.1 [M-H]" Epipinoresinol 0. 046 0. 459 0.129
3 359.2 [M+H]" Matairesinol 0. 009 0.238 0. 094
4 357.2 [M-H]" Kadsuralignan C 0. 005 0.013 1. 208
5 385.2 [M-H]" Kadsuralignan H - - 0. 148
6 389.2 [M+H]" Gomisin J - - 0. 088
7 391.2 [M+H]" Pregomisin - 0.004 3.452
8 389.2 [M-H]" Kadangustin H 0. 001 0.001 0.135
9 401. 2 [M+H]" Gomisin N - - 2.506
10 401. 2 [M-H]" Kadsuralignan A - - 0. 051
11 403. 2 [M-H]" Kadangustin I - - 4. 940
12 417.2 [M+H]" Iso-schisandrin ethyl alcohol - - 11.167
13 417.2 [M+H]" Schisandrol B 0. 008 0. 056 11. 359
14 417.2 [M-H]" Syringaresinol 0.008 0.091 0.004
15 419. 2 [M-H]" Lyoniresinol 0.072 0.132 -

16 413.2 [M-H,O0+H]" Schinsanlignone A - - 0.597
17 443.2 [M+H]" Acetylepigomisin R - - 15. 692
18 483. 2 [M+H]" Kadusurain C 0. 007 0. 005 13.627
19 491.2 [M-H] Zf(;ﬁgn;;}fi?g:r?;:a’n?éoi;(;;rihyd“’"y -3-methoxy-4', T-cpoxy~ ) 55 0.016 -

200 sz DMrH] R e O ST T TR0 g -

21 509. 9 ™M-H] g%g_sr-}::;es(;ii’é: ,7,9-tetrahydroxy-3-methoxy-8-O-4'-neolignan- 2. 699 0. 299 _

22 537.2 [M+Na]®  Gomisin G - - 0.116
23 543.2 [M+ Na] " Schisantherin D - - 0.079
24 538.2 [M+NH,]1" Matairesinoside 0.307 4. 251 0. 222
25 519.2 [M-H]" Pinoresinol-4-O-glucoside 0. 454 0.129 0.022
26 521.2 [M+H]" Benzoylisogomisin O - - 1. 200
27 523.2 [M+H]" Isolariciresinol-9-O-glucoside 0.168 0.315 0.121
28 521.2 [M-H]" Isolariciresinol-9'-O-glucoside 6. 265 7.410 0. 065
29 521.2 [M-H]" Lariciresinol-4'-O-glucoside 1.828 0. 560 -
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Continued table

T AR (X 10%)

hae2 B A LG ERR.LEN YT LAY Peak areas (X 10%)
No. m/z Ton model Identified component
KL KS KR
30 523.2 [M-H]" Secoisolariciresinol-4-O-glucoside 0.572 1. 955 0.163
31 523.2 [M-H]" Secoisolariciresinol-9'-O-glucoside 7.244 4.228 0.571
32 595. 9 T™M-H] zﬁé_%ég_rgﬁ?crgéi’r:;l];g;ig;-tetrahydroxy-S-methoxy-S-()-4'-neoligf 9. 954 _ _
33 535. 2 [M-H]" 1-hydroxypinoresinol-1-O-glucoside 0.105 0.199 -
34 537.2 [M+H]" Schisantherin A - - 0. 037
35 537.2 [M-H]" Olivil-4"-O-glucoside 0.834 4,991 0.162
36 543.2 [M-H]" Kadsuralignan G 0.012 0. 064 32.978
37 549. 2 [M-H]" 5'-methoxymatairesinoside - 0. 055 0.223
38 557.2 [M-H]" Kadangustin F - - 0. 330
39 581.2 [M+H] Kadangustin E 0.028 0.039  13.004
Note:" — " indicates not detected

2.2 WEERS

TE MR R R P L E R B 41 A 3K
B =G e (R 2, HRIZE PR
36 A~ AR 39 A>3 ANERAL S A 34 AR TR i il 2 Ak
B MR T AN 28 AT, Ry T A S T AR
R A 500 B E R BR 20,383, 19a , 23-PU 5%
FLRE R -12-45-28-1% . Kadcoccilactone M #1 Kadcoc-
cilactone A,

BT RS W F R (74.16 X 10°) i 5
Tt (37. 06 X 10°) FIZE (17. 36 X 10°) , A [A] # 57 Ji 43
ZRWER B S LR EmWE N =K EYw. 34
F2 BEEREW . ERPIEERS

A () 28 B o3 A 25 AR R SR 43l Dy 3. 696 X
10°.17. 33X 10° F1 56. 87 X 10° , H v 4% 47 1 3 L 4
F RO 14.20 X 10°, AT UL, AR5 i 25T [] W = B2
B N Z A O A 2 T v T 2R AR
F ¥ & & 19 A Kadcoccilactone F, H: ¥ & Kadcoc-
cilactone A, - F B BI1ME (44. 83 X 10°) i #2 i
FETE N 60.5% , T b MR ZE w28 A B
WAk, 7 FL K F B2 D, Kadcoccitone C. Kadcoccilac-
tone N F1 Kadcoccilactone H 7E 3 A& v 1 = 4R

Table 2 Terpenoids component detected in leaves,stems and roots of K. coccinea

TR AR (X 10°%)

Feo BTl TR e Y Peak areas (X 10°) [EES
No. m/z Ton model Identified component Classification
KL KS KR

1 223.1 [M+H]" Dehydrovomifoliol 0.136 0. 147 0. 089 Sesterpene
2 373.1 [M-H]  Geniposidic acid 0. 049 0.231 0. 053 Sesterpene
3 321.2 [M+H]" Ent-16a,17-dihydroxykauran-2-one 0.131 0. 053 0. 004 Diterpene
4 425.4 [M+H]" Lupenone 0.035 0.031 0.036 Triterpene
5 427.4 [M+H]" Taraxerol 0.083 - - Triterpene
6 453.3 [M+H]J" Kadcoccinic acid D 11. 232 6. 650 8.835 Triterpene
7 455.4 [M+ H]" Coccinic acid 1. 380 1.016 2.076 Triterpene
8 453.3 [M-H]  3-ketoursolic acid 0.009 0. 006 0.012 Triterpene
9 453.3 [M-H]  Ursonic acid 0.010 0. 006 0.014 Triterpene
10 453.3 [M-H]  Oleanonic acid 0.008 0. 007 0.013 Triterpene
11 455.4  [M+ H]" 3B-hydroxytaraxastan-28,208-olide 0.102 0.077 0.114 Triterpene
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Continued table

TR AR (X 10%)

hae2 Bif e BT YT LAY Peak areas (X 10%) [EES
No. m/z Ton model Identified component Classification
KL KS KR
12 455.4 [M+ H]J]" 3p-hydroxy-urs-11-en-28,13@-lactone 0.173 0.091 0.138 Triterpene
13 465.3 [M-H]  Kadcoccilactone U 0.311 0.417 0.638 Triterpene
14 467.3 [M-H]  Kadcoccinic acid C 0.116 0. 066 0.121 Triterpene
15 467.3 [M-H]  Kadsuracoccinic acid A 0.033 0.032 0.073 Triterpene
16 471.4 [M-H]  Maslinic acid 0. 095 0. 049 0.081 Triterpene
17 471.4 [M-H]  2a-hydroxyursolic acid 0.073 0. 055 0.109 Triterpene
18 471.4 [M-H]  2-hydroxyoleanolic acid 0. 091 0. 058 0.097 Triterpene
19 481.3 [M-H]  Kadcoccilactone Q 0. 005 0.004 0.005 Triterpene
20 483.3 [M-H]  Kadcotrione A 1.529 0.635 1. 698 Triterpene
21 485.3 [M+H]" Kadcoccitone C 5.219 2.095 2.296 Triterpene
22 483.3 [M-H]  Kadcotrione C 0.110 0.072 0.601 Triterpene
23 485.3 [M-H]  Kadcoccilactone R 0.712 0.441 0.748 Triterpene
24 485.3 [M-H]  Kadcoccinic acid G 0.748 0.439 0.833 Triterpene
25 487.4 [M-H]  Madasiatic acid - - 0.027 Triterpene
26 499.3 [M-H]  Kadcoccilactone E - 0. 003 3.092 Triterpene
27 499.3 [M-H]  Kadcoccinic acid B 0. 350 0.303 0. 349 Triterpene
28 499.3 [M-H]  Kadcoccinic acid A 0. 005 0.010 0.004 Triterpene
29 499.3 [M-H] Kadcoccitone A 0. 060 0.103 0. 100 Triterpene
30 499.3 [M-H]  Kadcoccitone B 0.147 0.229 0. 247 Triterpene
31 503.3 [M-H] 2a,33:19a,23-tetrahydroxyurs-12-en-28-oic acid 0. 000 0. 000 0. 049 Triterpene
32 505.3 [M-H]  Kadcoccilactone M 0. 000 0. 000 1.223 Triterpene
33 509.3 [M-H]  Kadcoccilactone N 1.994 1.334 3.711 Triterpene
34 511.3 [M-H]  Kadcoccinone A 0.002 0.001 0.003 Triterpene
35 515.3 [M-H]  Kadcoccilactone A - - 12.903 Triterpene
36 527.3 [M-H]  Kadcoccinone C 0. 005 0. 002 0.008 Triterpene
37 543.2 [M-H]  Kadcoccilactone F 0.013 0. 063 31.932 Triterpene
38 575.3 [M-H]  Kadcoccilactone H 9. 882 2.217 1. 715 Triterpene
39 345.1 [M-H]  6-deoxycatalpol 0.024 0.029 - Terpenes
40 493.2 [M-H] 6-O-p-coumaroylajugol 0. 053 0.106 0.100 Terpenes
41 509.2 [M-H]  6-O-trans-caffeoyl ajugol 2.138 0.284 0.014 Terpenes
Note:" — " indicates not detected

2.3 EREONMW
2.3.1 PCA % 25 #

PCA 1843 .7~ , LC-MS 4387 Jr 15 J5 16 B 18
PC1.PC2 Fifh a2 R 4r (& 1. m & 1 7]
HLEE 1 R oIk 59. 2%, 55 2 F R4 1 TT
HkFR 29.0%0,2 A F WA M TTER R Z Rk 88.2%,
FRARIX WA 32 B BE 6% S A B A IR 1Y) 3 R AR

5 8., A FEAS SR W S 1 43 9 e 4, 3R W B8040 A 21
SEROE S AR A RS,
2.3.2 OPLS-DA # R 5 #7

OPLS-DA 15305 8RB 5 H A AR 4 (%) 10
A 3R] SE 1, BB A AR U b 3% A 4 1) K g 2R i 2%
LAY AL H, X OPLS-DA #8347 200 ¥
HEFN 5 E , P <<0. 005 KRB & X, Al AR P VIP
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{7 M % DAMs (£ 3),

2.3.3 EFKR#MHiFik

B A T JEF OPLSDA %5 HR4E DAMSs i b5 KL
; o KR N N
¥ * Mix QC 5 KR Z [ 18 51 4 DAMs ORJE % 36 4~ il
< IR Em K15 45,24 AR E LA A YA 9 A BERLE D
2 o \ J R R BB T L AN ES . KS
3 0 KR Z 14 54 4 DAMs.21 A A J§ % 5 b & 9 12
ARG W AER 28 2 T 2R N B
] S HERGE D,
(g W R4 2XRAPERRGDHE
T T T T T Table 4 Number of DAMs among the two pairwise groups
-10 -5 0 5 10
PC1(59.2%) KL vs KR KS vs KR

1 REAR PCA 84HH GH g EWFW . LW T

. o - Incr- Decr- - Incr- Decr-

Fig.1 PCA score chart of samples Total 4 cased  Total 1 eased

#3 OPLS DA HERIEE Lignans 36 24 12 37 21 16
Table 3 Validation value of OPLS-DA model Terpenoids 15 9 6 17 12 5
. X‘J.f Heel R*X R%Y Q* 0/200 -, S N N v
Pairwise groups PSR L 20 v 22 S A BCHRFE T 12 19 22 RIS
KL vs KR 0. 893 1 0.995 P<C0. 005 ?‘;‘%}é{k%%(@ 2), /ﬂ;p’j’am%iﬂeg\"; R.Kadcoc-
KS vs KR 0.936 1 0.997  P<0.005 cilactone A. R HKETREZ KM EKTZ [ £
7S,8S-threo-3',4,7,9-tetrahydroxy-3-methoxy- (a) KL vs KR

8-0-4'-neolignan-9'-O-rhamnoside
7R,8S-erythro-3',4,9,9'-tetrahydroxy-3-methoxy-
8-0-4'-neolignan-7-0O-glucopyr-anoside
Lariciresinol-4'-O-glucoside
7S,8R-threo-3",9,9'-trihydroxy-3-methoxy-
4',7-epoxy-neolignan-4-O-rhamnoside
7S,8R-threo-3",4,9'-trihydroxy-3-methoxy-
4',7-epoxy-neolignan-9-O-rhamnoside
1-hydroxypinoresinol-1-O-glucoside
Kadcoccilactone E

Pregomisin

Kadangustin [

Iso-schisandrin ethyl alcohol
Kadcoccilactone A

Acetylepigomisin R

0-7 -4 -1 2 5 8 11 14 17 20
log,FC

-19-16 -13 -1

Lariciresinol-4'-O-glucoside (b) KS vs KR

7S,8S-threo-3",4,7,9-tetrahydroxy-3-methoxy-
8-0-4'-neolignan-9'-O-rhamnoside
1-hydroxypinoresinol-1-O-glucoside
Lyoniresinol

6-deoxycatalpol

7S,8R-threo-3',9,9'-trihydroxy-3-methoxy-
4',7-epoxy-neolignan-4-O-rhamnoside

Kadcoccilactone M

Gomisin N

Kadangustin I
Iso-schisandrin ethyl alcohol
Kadcoccilactone A
Acetylepigomisin R

-16-13 =10 -7 -4 -1 2 5 8 11 14 17 20

log,FC
B2 2S8R KRR 12 A

Fig.2 Top 12 components with the largest difference multiple
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TEE W LT 1R SN R - 1-O- 8 AR T
78,8575 :0-3",4,7,9- MU ¥R 3 -3- H A/ HE-8-0-4"- B K
JR#-9"-O- R A1 JE M A IR K -4"-O- i & Wi 1 F
B E TR

RIS

KN R A A PNy J2 BB R 25 BB AL 1 &=
BEAG A LA L 22 RO o R A A AR R Y, BT
FEMMRI DR TFZEdD pu s, s
MR BRI S 32 MARIER R EY . AL
HAGEMMZER 1.3 A%, FEE 22 £ 4.9
FEFN 4. 4 5%  ARF AR ARBE 2 & WA X 13 4,
HR R 55 L 25 BT 5 04 A )83 B e A R Ay o B A 8
. FREEHEATT 6 MARNER BLEG W (4 DR AR
) EMRIANG R F 8 e TR TTEk A, X AW
KHADF R ARG R LG A Z DS A
HIGHEEM. B, HARM A% T ARE GCEE K
D BA L — E AL A (NO) A 3% 7 s Kadusurain
C X 4 Ff A B8 40 g (A549, HCT116, HL - 60,
HepG2) HA Bt 8 58 1 Y s pe vl g Hook 7 % E Xt
HIV-1 A il 3% rE=,

R AR R AL G W B 2 T 2R e, o
MR RN 2R 2.1 £ R ERE B 2.0
i AEBCR AEE B = R el 5. =
BB W NN BRI 5 — R BT, 5 4E
T B 15 3] 40 P, B R AR W i i X AR 2
—U AR S R R R SR A YA
AP L EF A iEYE, W Kadeoccinone A — F
Xf 6 Filt A 298 0 20 il & (HL-60 ,SMMC7721, A-549 ,
MCF-7,SW-480. Hela) H. A 41 it 3 i% #" , Kadco-
trione A B A L HIV -1 & M, ¥ 5 K3 N ik JE
(ECs) 8 H 47. 91 yg/mLDZ] , Kadcoccitone B #T
HIV 3G ECy, R 30. 29 pg/mL™,

BACHEFE R B O F AR R R 2 kT 1%
BLO)RH) LY R, 5 Ok B T Re N —
;Y BERFEUARALGRBANE EEE xS
T, HAL G HDIOTRE S R A 6. 1k
Gb, RGN BB RN ) — R B E R,
AR B 3 B At R T 2R A R R R A G A
FEY A R — LAY AT ST I B K R
FNHE 210G A /D B0k 4 5 i A e 15 80 Y
oA Al A B o0 4 T3 0 1) AR A 2 B R 5
o . T BE B TR A 2 A AR KO S AR

Fe I SR LR SR A J5 I T T ORI U AS HE AT LA
G AT IRIE R IRAL 2N Ok — 25 W 25550 o
oo 4 o A AR S SR S

4 i
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Analysis of Lignans and Terpenoids Components in Different
Parts of Kadsura coccinea Plant

GAO Jianfei' ,ZHOU Wei’, YANG Yan®

(1. Guizhou Mountainous Resources Institute, Guizhou Academy of Sciences,Guiyang, Guizhou,550001, China;2. Guizhou Industry
Polytechnic College, Guiyang, Guizhou, 550008, China;3. Key Laboratory of Chemistry for Natural Products of Guizhou Province
and Chinese Academy of Sciences,Guiyang,Guizhou,550014,China)

Abstract: Kadsura coccinea is a traditional Chinese herbal medicine. In order to understand the distribution
and accumulation of lignans and terpenoids components in different parts of the plant, metabolites in leaves,
stems and roots were identified by widely targeted metabolomics. The diversity and abundance of lignans and
terpenoids were analyzed based on structural configuration. The results showed that a total of 39 lignans
were identified in K. coccinea , among which 32 were in the roots (13 specific) >24 in the stems and leaves
respectively,and 3 parts contained 17 identical lignan compounds. At the same time,41 terpenoids were iden-

tified. The number of terpenoids in roots (39) was higher than that in stems and leaves (36). There were 34
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identical terpenoids in 3 parts. The abundance of lignans in K. coccinea roots (114.62 X% 10°%) was much high-
er than that in leaves (23. 37 X 10°) and stems (25. 96 X 10°). The abundance of terpenoids was root
(74.16X10°%) >1leaf (37.06X%10%)>stem (17.36%x10°). The same lignans and terpenoids as stems and leav-
es and specific lignans and terpenoids in roots all accumulated more. Kadsuralignan G, Acetylepigomisin R
and Kadcoccilactone F were highly accumulated in the roots of K. coccinea. Kadcoccilactone Q — R, Kadcoc-
cilactone M and other triterpenoids were identified in leaves,stems and roots,indicating that K. coccinea has
high research and utilization value.

Key words: Kadsura coccinea ;different parts;lignans;terpenoids;diversity and abundance
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