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Effect of different drying methods on composition and biological
activities of essential oils from Chloranthus spicatus flowers
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Abstract : The essential oils of Chloranthus spicatus flowers from shade drying and oven dried samples were isolated by water-
steam distillation and analyzed by GC-MS. Furthermore ,the antioxidant activity of volatile oil was examined using various an-
tioxidant assays,such as 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2’-azinobis-3-ethylbenzthiazo-line-6-sulphonate acid
(ABTS) free radical scavenging assays. The volatile oil was also evaluated for antimicrobial activity by paper disc diffusion
method. This study also evaluated the tyrosinase inhibitory activity of the essential oils extrated from C. spicatus flowers. The
results indicated that 62 major components were identified in the essential oils from 2 different drying methods,among them,
essential oils from oven dried samples identified 58 components in which the relative contents of dilute hydrocarbon were the
highest ,and 56 components in essential oils were identified from shade drying samples,in which the relative contents of dilute
hydrocarbon were also the highest. There were 52 components in both essential oils. The antioxidant activity of essential oils
from 2 different drying methods was in order of oven dried > shade drying,and the essential oils had broad-spectrum antibac-
terial property. The essential oils from the oven dried samples had better inhibitory effect against mushroom tyrosinase, which
indicated it had potential value in developing skin whitening product. In general ,oven dried is the better method to treat the
flowers of C. spicatus for extracting essential oils.

Key words: essential oils from flowers of C. spicatus ; gas chromatography-mass spectrometry ( GC-MS) ; antioxidant ; antibacte-

rial ; tyrosinase ; inhibitory effect
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Fig. 1 Total ion current map of volatile oil from C. spicatus dried by hot-air drying (a) and shade drying (b)
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Table 1  Chemical constituents and relative contents of volatile oil from C. spicatus dried by different methods

AHX 55
i3 £ B8 ] &Y ¥R Relative content( % )
No. tg (min) Compound Formula
HAD-VO SD-VO

1 9.09 a-JEMs a-Pinene CioHye 0.81 0.21
2 10.93 B-TE 4% B-Pinene CioHyg 2.67 0.91
3 12.93 Al — 4 ( +)-Limonene CioHyg 0.15 0.07
4 13.20 B-/K -4 B-Phellandrene CyoHyg 0.04 -

5 13.55 B-Z i} B-Ocimene CioHyg 5.35 1.83
6 D10 T Dimits oy,
7 14.32 3-3¢ 3-Octanol CgH,30 0.08 0.14
s 12 bt 4 e Gl
9 18.01 1-3E45-3-[ 2, TR 1-Octen-3-yl acetate CioHy0, 1.01 -

10 18.69 F5 4 Linalool CyoHs0 0.15 -

11 24.42 i A Terpinolene CyoHyg 0.29 0.17
12 24.55 y-£aH y-Pyronene CoHye 3.55 0.82
13 24. 64 o-EEVEFHIMIE  a-Cubebene CisHyy 0.12 0.15
14 25.24 HHEZ Safrole CioHo0, 0.65 0.38
15 25.47 -7 4% a-Copaene CysH,y 0.24 0.34
16 26.47 iR H% Aromadendrene Cy5Hyy 1.18 1.20
17 26.82 B- #5475 B-Humulene C;sHy, - 0.04
18 26.99 B-iti L4 B-Copaene CysHyy 0.53 0.49
19 27.32 1-£i#7#% 1-Caryophyllene CisHy, 1.16 1.39
20 27.58 (4874 Valencene CisHy, 0.42 0.17
21 28.00 o- T 250 a-Gurjunene CysHyy 0.46 0.44
22 28.14 S3ERE 1,3-Benzodioxole,5-( 1-propen-1-yl ) - CioHy0, 1.57 0.42
23 28.32 7 # M Alloaromadendrene CysHy, 6.12 11.25
24 28.38 HERRJ Humulene Cy5Hyy 0.26 0.45
25 28.65 yHE2E M y-Muurolene CysHyy 0.97 0.75
26 29.02 B-HEFA M B-Cadinene CysHyy 0.83 0.69
27 29.20 FARFEI D Germacrene D Cy5Hy, 4.18 6.20
28 29.24 a- A 22K a-Muurolene CisHyy - 0.46
29 29.61 IR RAR T Bicyclogermacrene C;sHy, 3.72 1.40
30 29.73 y-kEAM y-Cadinene CysHyy 0.46 0.54
31 29.84 S-F AN 8-Cadinene CysHyy 2.55 1.79
32 29.93 y-Ih )% y-Maaliene CisHy, - 0.10
33 30.07 AN Curzerene CysHy O 0.17 0.11
34 30.21 FEFA-1,4-— 43 Cadina-1,4-diene CysHyy 0.15 0.10
35 30.75 T HRFEFAZE Butylated hydroxytoluene C;sH,,0 0.49 1.13
36 31.14 y-Hi 754 y-Elemene CysH,, 1.99 2.41

37 31.32 [ EEE Shyobunol CisHy O 1.39 1.59
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%245 1( Continued Tab. 1)
, AHXT & i
T PR I 1] &Y it Relative content(% )
No. tg (min) Compound Formula
HAD-VO SD-VO
38 31.40 P 5 5 fik Myristicin C;, H, 0, 2.07 1.68
39 31.50 F27K E iR Epishyobunone CysH,,0 0.49 -
40 31.97 BT A H ik Methyl isoeugenol C; H,0, 0.16 -
41 32.32 ¥ A6 AL Nerolidol Cy5sHy0 0.84 0.60
42 32.61 Y75 F¥s y-Selinene CysHy, 0.38 0.21
43 33.16 AR W5 Eremophilene Cy5Hyy - 0.17
44 33.31 AR Espatulenol CysHyu O 5.75 5.94
45 33.58 4-T Sk 4-Butylanisole €, H,,0 0.29 -
— 1A

48 34.02 LRI B IK BT B Dehydroxy-isocalamendiol Cy5H,,0 0.48 0.29
49 34.12  Z#IF[b]WEN}-3-Z. 2 Benzo[ b]thiophene-3-acetic acid C;oHg0,S 1.08 0.51
50 34.26 7-#FAEE 7-Cadinol CysHysO 3.44 5.27
51 34.47 Spirojatamol CisHyO 1.01 0.97
52 34.61 (-) -Keim M (-) -Spathulenol CysH,, 0 0.53 0.54
53 34.66 ST Tsospathulenol CysH,, 0 0.65 0.60
54 34.92 a-HAREE a-Cadinol CisHyO 3.87 3.33
55 35.05 B-FieI B B-Eudesmol CysHysO 0.38 0.46
56 35.18 Neointermedeol Cy5HyO 0.54 0.64
57 35.24 a- 2112 a-Bisabolol CisHy O 0.64 0.45
58 35.37 B-FieHJis B-Eudesmene CysHy, 0.16 0.19
59 35.53 - T BIAM a-Guaiene CysHy, 0.28 0.24
60 36.09 S Isoledene CysHyy 0.43 0.50
61 36.20 2= KBRS B Methyl jasmonate Cy3 Hy 04 0.39 0.41
62 37.50 3-F & $E2K HI 2 3-Methoxybenzyl alcohol CgH,0, 5.08 11.04

i (HAD-VO) %7 H 58 Ff, 5 555 1k & WA X5
R B 94, 12% , BTk (SD-VO) %5
56 Fl, 4 55 2 Ak A WU AR S o R T A R Y
92.43% , Wi Tk LA W 52 B BR L AEHE &
aen /b B NI N TN S 32 ) 1o
PR 2R T 47, 95% , Tk R R W R Y
38.84% ., B2 TS0 Jy 11.82% il 15. 5% |, ik
YA BIR 24.29% F131.22% , Bk 2R % b
FRBE A 1-(1,4- 2 F 3 F O -1-38) 2
il (HAD-VO:11.33% ,SD-VO:15.55% ) , | & ¥ K
( HAD-VO: 6. 12% , SD-VO: 11. 25% ), ik fi B
(HAD-VO:5.75% ,SD-VO:5. 94% ) ,3-F 4 33 i

fiz( HAD-VO:5.08% ,SD-VO:11.04% ) ,
2.2 ERMPIELFENE

BRI R R BHPE X REVE B ABTS [ H 2L fig
JINFR 2 FoR . BRZAEHE R — & M ABTS [ H
SLIEBRAES) 72 0.9 ~ 3. 6mg/mL A, FA 4R BR 22
FEFE R X ABTS [ H JE 3 B 22 43531 24 10. 08% |
23.20% ,50.91% , i BH T2k = A6 4% & il % ABTS [
A LT R 4k 6. 13% 11.98% 21.90% . K
A T4 07 SR Bk 22 A6 HE & ikt ABTS [ i S5 7 BR
SR A 44 R ST R VR B N, Y BR B ) B R B 5
TESR 22 AEHE AR R R FE R, IOXUT 8 1 B =2 464
RAMXT ABTS [ B BB i 2 m TR T iy Bk =2
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e o Fie s TR JEE AR B KU1 R BR 22 AE % A i X ABTS
FIHT L R A8 2 IR T R X B

H13% 2 I, BR 22 A% KXt DPPH F i 3475
BRAE 7RI W Il A9 790 S8 R0, BB A Bk =2 A6 4% A i
WL RYIG i, DPPH. B by B35 B BE 77 L Bl 2 34 3, i
25 IR B W E (P <0.05) o 745 A A [k

T PR Bk 22 64 & it DPPH [ H L35 B
R E S T TR 210, FEBR 2 AEHE R VR By
3. 6mg/mL Fif, $ XU M (4 R 2% 46 4 & 3l % DPPH
H LR N 61.36% , & m TR TR ER 248
A% DPPH [ Hh i bR 2R 32, 57% , (H 2 i 3
T BRMEXS BEXT DPPH [ H B BR % 81.42%
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Table 2 Effect of volatile oil from C. spicatus dried by different methods on antioxidant activity

ABTS A 235 FR R DPPH [ th S35 B4

siﬁe Concemm;mo?( mg/mL) ABTS radical DPPH radical
scavenging rate( % ) scavenging rate( % )
HAD-VO 0.9 10.08 +0.99¢ 18.31 +0. 62"
1.8 23.20 +1.95° 39.50 +0.98°
3.6 50.91 +1.80" 61.36 £3.77"
SD-VO 0.9 6.13 £0.74° 15.67 +1.77"
1.8 11.98 0. 12¢ 23.13 +0.99¢
3.6 21.90 +1.20° 32.57 £2.47¢
Ve 0.1 97.66 +0.37° 81.42 +0.95°
SR F RS ge 2 A 225 (P <0.05)
Note : Different letters in the same column show statistically significant differences( P <0.05).
DL B MR BR 2 AR O AR —
PUEALTEYE  (HIE PEAE X 455 . AT RERR B4R M A . .

B A BE IR B BH A X BT ABTS [H f 3% il DPPH
H AR,
2.3 ERMMREEENE

F L 2 AT, R =2 AR T vt O A AL iR 1 A
—E A VE R E BR85S R
PRSI . BRI RN & i A Bk 2o W
AR AR IR, 35 XU 488 A B 22 A6 4% T B K B 0 R
Bl A2 13.50 0. 61 mm, B AR 22 4645 4l i
KA B B AR 12,83 = 1. 18 mm , FRAK T FHEXT
HEPP(1 mg/mL) ¥&FEH 1.0 mg/mL B, fe KA
B 14.53 +1.00 mm, {H /225 5 %A L5 23K
o

BR == A0 HE R I K AT AT A 2 AT D R
JHAT TR BA — 2 B9 TR AR, SR PR I BE 22 A6 4%
R IR AP0 TR P B4R 430 R 10,97 +£0.47 (11.23
+0.12.12.10 £0. 82 mm, [T AT 22 46 4% & i i
KA B AR 43 5 9. 83 £0.35.9.53 £0. 25,
12.27 +1.33 mm  {HER AT FHMEXT IR, SXT
JER R B = A R TRt R T T TR R JPR AT T ) 49 1)
B A 107 Wi 2 o DO WA B i1 v A g
XA TR T R TR 22 AL M R AR AE—E )
E5.

VA JE LA

Inhibition zone diameters (mm)

S.aureus E. coli

P.aeruginosa  B.subtilis

fEi 74 Bacterial strains

B2 TETERLEITRZEER B NEERZE
Fig. 2 Effect of volatile oil from C. spicatus dried by
different methods on anti-bacterial activity
EARFRFRES T LA RF 2R (P <0.05), T,

Note : Different letters show statistically significant differences( P <

0.05) ,the same below.

2.4 FBRMESEREBIEERNNE

ANTR] A8 AL BEAGS Bk 22 A6 42 A T I 2 A Y i 1
LK 3 N3 n AR ), s KT 448 i B 1 Ak
He [e) b 7 3 Bl e J3E A 38 o 1
PR T P 905 A 5, 268 TR 2 e B8 AR 14y 7 4 il 7
RIRBHEYE . (A A MW 3.6 mg/mL i, 57K
TR A B =2 A6 4 i X 1 2 R I A A A 3k 2
68. 47% , Wi = T X HRZLHY 64. 61% , {H R BA K F
WK, W T A B 22 AR R R =R
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R FEE . B R & 2R 2 N HAME
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TR BR AR R A3 v e P B, XU AR
Fp gy Rorp Ak 11.33% , I F 5 b & &
15. 5% , %Yy Bt 2 6 407 R4 2% 40 7 3% & il ep
T B, & 14 16% Al
14.24% " SR IR 6 B BE 16 R WA A, (E J2 40
A Bl B 2, HA A XEIE Gl 55 1k R
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PR 2 AEGCIR R AULRL 2 A , £ HF X 2R 22 AL 25 5 T
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PR AR Ko B W35 DPPH Al ABTS H H
FLIEBRAE ST, BRI AT MR BR 22 104 & R B T 2k
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