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Volatile components and their antioxidant activities
in different parts of Kadsura coccinea
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Abstract; Volatile components antioxidant activities of Kadsura coccinea and were comprehensively studied. The volatile
compounds from three different parts which were roots, stems and leaves of K. coccinea were extracted by steam distil-
lations (Method a) and headspace solid phase micro-extraction (SPME) (Method b). Volatile components of K. coc-
cinea were analyzed by combining gas chromate-graphy-mass spectrometry ( GC-MS) and the technology of computer re-

trieva. Antioxidant activities of volatile components were tested by DPPH free radical scavengng activity. The results were
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as follows: (1) There were some differences between species and contents of volatile components. And 98 and 117 vola-

tile compounds were identified from three parts of K. coccinea through methods a and b. Among them, there were 59 and

68 kinds volatile components (accounting for 83.5%, 93.8% of root total content) in root, 54 and 56 species volatile

components (accounting for 88.9% , 94.9% of stem total content) in the stem and 36 and 42 species in the leaf (ac-

counting for 89.6%, 97.7% of leaf total content). (2) Species and contents of volatile components of three parts of

K. coccinea through methods a and b were basically the same. The main volatile components were caryophyllene, pinene,

elemene, cubebene, copaene, cadinene and d-Nerolidol ( contents =70%). (3) Scavenging efficiency for DPPH free

radical was more than 97% when the concentration of volatile components of root, stem and leaf of K. coccinea reached

20 mg - mL™", and volatile components of K. coccinea showed good antioxidant activity.
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Fig. 1 Total ion chromatogram for volatile components from root of Kadsura coccinea (TIC)
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Fig. 2 Total ion chromatogram for volatile components from stem of Kadsura coccinea (TIC)
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Fig. 3 Total ion chromatogram for volatile components from leaf of Kadsura coccinea (TIC)
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Table 1  Determination of volatile components and their relative contents of Kadsura coccinea
A%t & Relative content (%)
wn STt g 4 B W m = = w
Number Name Chinese name = ==
formula Root Root Stem Stem Leaf Leaf
(b) (a) (b) (a) (b) (a)
1 C,H,0  Acetaldehyde T 0.022  0.01 — — — —
2 C,H,0  Ethanol 2. 0.002  0.001  0.039 0.023 — —
3 C,H,0  2-Propanone L 0.022  0.020 0.038 0.019 0.011 —
4 CH,Cl,  Dichloromethane T 0.001 — — — — —
5 CH,NO,  Nitromethane il 5 HY ot 0.008 — — — — —
6 C,H,0  Methacrolein ST — — — — 0.001 —
7 C¢H,0  N-Hexanal (AL — — 0.017  0.002 — —
8 CeH,0  Z-3-Hexenol 7-3-C S — — — — 0.039 —
9 C,H,0  (Z)-3-Hexen-1-ol (Z)-3-C9-1-F — — 0132 0102 — —
10 C,H,  tricyclene =ty — — — — 0.007 —
11 CoH,  Thujene J==YiEl 0.020  0.003 0.153 0.101 0.016 0.006
12 C,H,  Pinene b 2,621  1.962 2.759 2.008 9.650  8.260
13 CoH,  L-Camphene B 0.020  0.003 0.021 0.003 0.082 0.016
14 CoH,  Sabinene ¥k 0.011 0.008 0.019 0.006  — —
15 CoH,,  4-methylene-1-( 1-methylethyl)-  4-3F B 315 Py 3E-3F U 0 — — — — 1.852  0.876
Cyclohexene
16 CoH,  Myrcene ERER 0.175 0.124 2.787 2.586 0.645 0.423
17 C,H,  Phellandrene KW 0.340  0.301 0.195 0.185  0.01 —
18 CoH,,  Terpinene it A 0.023  0.020 0.051 0.042 0.027 0.015
19 C,H,,  Para Cymene PP S P B 0.107  0.096 — — — —
20 C,H,  Limonene Fr s 0.036  0.024 — — 0.176  0.143
21 C,H,  trans-.Beta.-Ocimene trans-. Beta.- % #) — — 0.032  0.021  0.024  0.020
22 C,,H,,  Terpinolene LN 0.007  0.002 0.026 0.023 0.016 0.012
23 C,H O  trans-1-methyl-4-( 1-methylethyl )-  trans-1-F J-4-(1-F P93 ) - 0.001 — — — — —
2-Cyclohexen-1-ol 2-IC -1 -
24 C,H,O trans-Pinocarveol trans-FA A B — — 0.053  0.012 — —
25 C,H,O  Camphor FK I 0.002 — — — — —
26 C,H4O 1-Borneol i 0.009  0.001 — — — —
27 C,,H,;;O  Borneol P/ 0.058  0.040 — — — _
28 C,H,O  Tsopinocamphone PRI — — 0.021  0.020 — —
29 CuH4O Terpinene-4-ol it -4 0.045  0.025 0.025 0.016 — —
30 C,H,0, linalyl propanoate 3,7-7F -1, 69 T-3-BE 0.003 — — — — —
AR g
31 C,H,0  (-)-Verbenone L YA TR 0.002 — — — — —
32 C,,H,, 0  beta.-Citronellol beta.- 77 5 [ — — — — 0.021 —
33 C,H,0, Bicyclo [2.2.1]heptan-2-ol,1, ¥ [2.2.1] Pé-2-F¢,1,7,7-  — — — — 0.072  0.023

7,7-trimethyl-, 2-acetate

=R 2-2 R
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Number ) Name Chinese name R R = o= iy iy
formula Root Root Stem Stem Leaf Leaf
(b) (a) (b) (a) (b) (a)
34 C,H,0, 2-bromobornyl Acetic acid ester  2-JRACER FEZ FRTER 0.032  0.025 — — — —
35 C,,H,,0, Bornyl acetate 218 I hvitis 0.201 0.200 — — — —
36 C,,H,0  Thymecamphor EE 0.019  0.020 — — — —
37 C,sH,, Elixene H &I — — 0.019  0.015 — —
38 CH,, 0  Elemol B st 0.016 0.012 0.016 0.018 — —
39 CiH,,  Aromadendrene TG 1.934 2031 1.757 1.523 1.524 1.523
40 CsH,,  Bicycloelemene WM M — — 0.572  0.526  0.538  0.502
41 CisH,,  Elemene AW 0.904  1.02 6364 3261 0.047 0.026
42 CisH,,  Cubebene BB NI A 11.591  8.563 2.152 1.963 0.274 0.254
43 CisHyy () -Isoledene (-) -5l — — 0.018 0.018 0.037 0.036
44 C,sH,, alpha.-Ylangene alpha. -4 2% 4 — — 0.018  0.015 — —
45 C,H,,  Copaene T B 9.686  9.563  9.089 9.006 0.272  0.345
46 CsH,,  b-Elemen 1-Z W -1 32 4-X (1-H — — — — 2286  1.893
BT KO
47 C,sH,, Valencene R A — — 0.034 0.032 — —
48 CisH,,  Isocaryophillene T 0.232  0.214 — — — —
49 CiH,,  Gurjunene e 0.071  0.050 0.034 0.019 0.151 0.152
50 CiH,  Caryophyllene AT 11.009 11.590 24.616 28.569 33.287 30.569
51 CisH,,  (3AS,3BR,4S,7R,7AR)-7- (3AS,3BR,4S,7R,7AR)-7-1  — — 0.098 — — —
methyl-3-methylidene-4- Fe 33 B H4-(9-2-3E S) N\
(propan-2-yl) oc- AL (1,3 EE [1,2]98
tahydrol Heyclopenta
[1,3]eycl-opropa [1,2]
benzene
52 CisH,,  Epi-Bicyclosesquiphellandrene T-BIMEAIK I — — 0.067  0.053 — —
53 C,sH,, alpha-bergamotene alpha- 77 F1 16 45 — — 0.685  0.563 — —
54 CiH,,  Germacrene B YNl 0.666 0.436 1.933 1.203 0.871  0.563
55 CisH,,  10s, lls-Himachala-3 ( 12), 10s,11s-F#8-3(12)-4-Z 4 — — 0.798  0.698 — —
4-diene
56 CsH,, alpha.-Guaiene alpha.-f B4 — — — — 0.203  0.153
57 CH,  Famesene SEWN — — 1.851  1.826 — —
58 C,H,,  (-)-Tsoledene SRR — — 0.261  0.243 — —
59 C,H,,  Cadinene ESsiy 12.365 10.563 17.191 15.289 12.117 11.983
60 C,sH,, alpha.-Humulene alpha.—ﬂl’Eﬁ‘*’}(ﬁ 1.130 1.230 1.676 1.628 — —
61 CH,  Selinene e R M 2.758  2.369 3.293  3.028 9.977 10.230
62 CisH,,  (1A,4AA,8AA)-1,2,3,4,4c, (1A,4AA,8AA)-1,2,3,4,4a, 1.631 1.239 — — — —
5,6,8a-Octahydro-7-methyl-4-  5,6,8a /\&(-7-FF Jk-4-i F Jk-
methylene-1-( 1-methylethyl ) - 1-(1-H 325 ) 28
naphthalene
63 C,sH,, gamma.-Curcumene gamma. -2 ¥ M — — 0.006 — — —
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Number Name Chinese name = =
formula Root  Root  Stem  Stem  Leaf  Leaf
(b) (a) (b) (a) (b) (a)
64 CH,  (+)-Epi-bicyclosesquiphellandrene 1-2¢ ¥ K 4 0.218  0.196 — — — —
65 C,H,  Bergamotene i — — 0.454  0.402 — —
66 CisH,,  (+)-Valencene EL A P A 4 — — — — 3.294  3.786
67 CisH,,  Bicyclogermacrene 4 LI — — 3.299  2.869 — —
68 CisH,,  y-Maaliene y-Eh I 2,923 2.590 — — — —
69 CisH,,  (-)-a-Selinene () -a-JE I — — — — 8.635  7.563
70 CisH,,  Seychellene FET RIS 0.210  0.189 — — — —
71 CisH,,  Calarene K ETH I 6.815  5.689 — — — —
72 C,H,,  d-Cadinene BRI 6.536  5.398 4.078  3.596 — —
73 CsH,  1,6-Dimethyl-4-(1-methylethyl)- 1,6-—F%-4-%N3#-(1,2,3, 1.033 1.021 0.436 0.356 0.054 0.024
(1,2,3,4,4a,7) hexa- 4,40, 7)NEZE
hydronaphthalene
74 C,H,,  Muurolene A 22 s — — 0.123  0.111 — —
75 C,H,,  Tsoledene SRR 0.292  0.253 — — — —
76 CsH,O0 (1S,3E,7E)-a,a,4,8-tettam- (1S, 3E, 7E)-a, a, 4, 8-PU H — — — — — —
ethyl-3,7-Cyclodecadiene- -3 7-IRBE -1
1-methanol
77 CsH,,  FEudesma-3,7(11)-diene LBRE AL -3,7(11) WU — — — — 0.038  0.35
78 CH,  Epizonarene R 1.183  1.028 — — — —
79  CsH,O  Hedycaryol U F LB %% 0 — — 0.045  0.043 — —
80  C,H,O Elemol ki — — — — 0.083  0.053
81 C,H,0  d-Nerolidol d-P A AL T 9.649 9.128 2795 2753 71516  7.238
82 CsH,  Caryophyllene oxide A ALY — — 0.322  0.298 — —
83  C,H,O0 Spathulenol $ 0.914 0539 0714  0.539 — —
84 CH,,0  Espatulenol e B — — 0.659 0.618 2.011  1.769
85 CH, 0 (-)-Globulol (-) -WE AT 0.080  0.068 — — — —
86  C,H,O  Guaiol pogiufies — — — — 0.057  0.012
87 CxH, 0 Octadecanal + 0.015 — — — — —
88 CsH, O Ledol IS 0.060  0.020 — — — —
89  C,H,O Selinenol SRS e 0.054  0.039 — — — —
90 C,H,,  9-Methyl-S-octahydroanthracene  9-H1 3E-s-/\ E 0.039  0.015 — — — —
91 CsH,,  (.+-.)-Cadinene (=) -FEAR 0.050 — — — — —
92 € H,O  tau.-Muurolol 2218 2123 1551 1.234 — —
93 CH,O  beta-Eudesmo beta-F i — — — — 0.124  0.103
94  C,H, 0 alpha.-Cadinol alpha. -FH AR B 2767 2536 1.329  1.046  0.699  0.027
95  C;H,O  Eudesmol Fieirt-Jih 0.022  0.008 — — — —
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formula Root Root Stem Stem Leaf Leaf
(b) (a) (b) (a) (b) (a)
96 CH,, O  Juniper camphor FEFA BT 0.033  0.019 — — — —
97 CsHyg Cadalin 4-5FH-1,6- % 0.044  0.016 — — —
98 C,sH,O  alpha.-Bisabolol alpha. - 15 i — — — — 0.129  0.125
99 C,Hyg Heptadecane L — — 0.069  0.042 — —
100 C,H,O Tetradecanal +pupE 0.317  0.425 — — — —
101 C,sH; O  Octadecanal AN — — 0.016  0.011 — —
102 C,sH,,O  Pentadecanal + 0.134 0.105 — — —
103 C,sH,O  Farnesol G A AR — — — — 0.780  0.500
104 C,sH,,0  Isospathulenol SR A T T 0.052 0.050 — — —
105 CH,O  6-Tsopropenyl-4, 8a-dimethyl-1,  6-SFNIE%E 4,8a —HI2-3-5  0.014 — — — — —
2,3,5,6,7, 8, 8a-octahydro- 18-1,2,3,5,6,7, 8, 8a-VU A
naphthalen-2-ol ZED
106 C,sH,, 1,2,3,5,6,7,8, 8a-octahydro- LR VE W AR % 0.024 0.012 — — — —
1, 8a-dimethyl-7-( 1-methylethe-
nyl)-, [ 1R-( 1.alpha.,7.beta.,
8a.alpha.) |- Naphthalene
107 CsHy Octadecane RWAN — — 0.031 0.240 —
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