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Antioxidant Activity of Essential Oil from Zingiber corallinum Hance
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Abstract: A natural plant essential oil was extracted from Zingiber corallinum Hance as a common herb for Miao ethnic minority
in Guizhou by supercritical carbon dioxide extraction. The antioxidant activity of the essential oil was evaluated by comparing
changes in the peroxide value (POV) of concentrated fish oil during storage at 60 — 65 ‘C in the respective presence of the
essential oil, vitamin E (VE) and butylated hydroxytoluene (BHT). Forty-four compounds were identified in the essential oil by
GC-MS, including 13 monoterpenoids (25.12%), 16 oxygen-containing monoterpenoids (26.43%), 9 sesquiterpenes (8.82%)
and 6 oxygen-containing sesquiterpenes, benzene derivatives or others (39.63%). The essential oil as a natural antioxidant was
superior to VE and BHT. The fish oil can be protected effectively by adding 0.3% essential oil.

Key words: essential oil from Zingiber corallinum Hance; supercritical carbon dioxide extraction; concentrated fish oil;

VE; butylated hydroxytoluene (BHT); antioxidant
SIS TS202.3

TR A NARARERE R F5 9050, 4l i R4 AN E
NI REIR RERANE TF, A REFL At —E 10 T Bl
Byr OREEAE T oA I o 5 i L AN AT 5 R EPA
M DHA [y by et ig, RATREF B,
ZIT R A2y S ARAR B ft s LAR AR D B S I 0 o 21
WA R YL AEN I Z i . B DHAL EPAE
PO TR R A R AR 3 Th A AT AR B A Ry,
403 B 755 T AR AR R o At R v, %2
AR IR, AEBD SRR T, AN
AR M7 1 A o A A P A, O R R A

SCHRFR RS A

WES S 1002-6630(2011)17-0164-04

GG, AF4F 5l 5 R B, — e FE b
W) T e o P i P 5 R B T R R, il i 2
BALJEBR P AT R R IE A, AR A HL S B
LNy T a0t N R P AR AN R 2 AP
A7) S 7 3 T A () A KT v, AR R P AR A ) 2
WHAETM(VE). AN THEAN = T HRIEF K (BHT)
T RERREFBHBHA)S, HEEKRPTEA I BHA I
BHT 42 4 In] Uk R Bk 52 2R 5E, B T g 3 R A
VE MEEtEEcs, #ol BN e PUaMR, Mt
ATERH BHA FIBHT 4f, AR LRRE 17e

BB “RHSCEY” TH (2009); Bz EERHEA B3 S5 k35T H (2009GIF20039); 51 MM A LA RHLEH A

AR KL oI H (B8 EE55(2009)78 5); St MNA4 Bedt & AE R RI I H (B FHE B4 (2009)700105)

WA H 3. 2011-02-28
HETNH .
EF i REI(1963 —), %, W%,

E-mail: yudeshun@mails.gyig.ac.cn

fit, WEIETT 1) A R AR AR I3 B S R R A



XAERMETE

86iltl=

2011, Vol. 32, No. 17 165

AL Ve, DA 3 4k R AR ST AL 771 A AR5 Bt AL
FUSE H AR ST A, R ol 2 A v B I 1S 24 7 i
o, SO TS N BE B B A T S L AR AT 2
AW AR T R ARSI, A NATT6S 0 i 22 4 1k 1)
H 8 RvE, MWk 5 rh R 2 th JF R RAR PR )
AR ST

WEIZ( Zingiber corallinum Hance) #1442,
LRZREY), ZHEAETEAR, FEMMT oW ).
JUARA G M A IO, R ) T 25 . D BRI DL
WILPZEN), HA WM. . PURmsiee, HT6
JYIKE M. R . VST, R ME S, TRk
ARG X F AR T B RIF 9 2 B AR vh A I B 22 i
AR W2 e RS IEL X R A PUE S
PE (R P0RG ol BEAT P PR I AT SR TE B D, I Bt
CO:z ZEMLHEARSE — MR IS B I B — IR R
R T e RS IO S A S IR A L)
BIA AR, Al sy B AR IO B, 2 v o B $R I
R, SRR M OR B 4R U IR 2R i 1 110) . AR S
AN LA VE B BHT AE RS B, 3 il e a3 i B AN
TN SR R N e S A 1) i fa it i o 4B (POV)
Xof I S CO2 ZE I IR I3 22 3t 5 e 55 v FEE AN R I 7 7R
R 4 A1 il R PR AL AR DS PEAR T RCR AT WS, 4
WM GC-MS b g AL, VIR W 2 5
VE. BHT 8 LB = 57 .

1 MELETE

11 Mk

WAt (EPA + DHA 751> 70%) 111 75 sl ity
FEAD ST, RIAERIA N, 4 CUKAEIRAE, K
ORTHCH s B | SR N T, &b [ERFE B R AL
ST I SRR BRI FUTT A rp (B M 48 3 A5k
FE M) BRI S CO2 AL A 46 $ U7 21 3 18 22 4ol o

VE W/RIERILHIZIA) s = TR EHIR(BHT)
BRI A R T A | K ZETEK LAk
h oy A 2R
12 dS5®%

101A-1 BT 44 P BTy sSEgh AN A% ) PL303
BT R MERE ) - FER 2 R PR A F)
S - TR (GC-MS)  Fi[E Micromass 2 1 .
13 ik
131 P

SRR DA A S 56 8 1% Schaal EAR 506 O A7
1512 Schaal BV I B i 4 LA 60~65°C
S T AFIR B — 2 POV (B 8l H IR WA=k BT 75 B 1]
& 2 5 g oA A R TR 1R bR HE S 5

FEASRIAC LU AR — 2 S 20l . VE FIBHT A
409 faylh, BT HERER S, BOBENBES A .

JN(60 £ 1) CEMER AR, R E I8 AR AT AL,
AR AL E o A3 B ] I R BORE, 2 POV {H .
132 POV {H {5

1% GB/T 5009.37 — 2003 (& A B AEFRUER)
SR ITEY, CFATINE 3 Wk, BT IME.
133  GC-MS /Tt

ik DB-5ms(30m X 0.25mm, 0.25um). #
<: gl He 0.8mL/min. AEAHURE: 50°CHEEF Lmin,
50~150°C, 5°C/min; 150~230°C, 2°C/min; 230~
280°C, 5°C/min, {#%#F 10min. #HEJ7: HEFED 260°C,
YL 20:1. HEFER: 1pl.

Uit Jsd: 200°C: HIEH: 10~800u; #&
f:: Masslynx SP1; iFE: NIST02.
134 i

KH Excel i A # - 6
ETE W TR

2 HR5LW

21 WEIZENE VE. BHT XFik4E btk b
R RS

SIS VE. BHT %4457 %0 0.01%.
0.03%-. 0.05% &4y, #EFE 2d W€ POV 1H,
SZiRNE1L.

DA LSD V51T 2 E AL,

R1 ARGEAFN KRG A mTTE AR TR LE
Table 1 POV values of concentrated fish oil containing different
antioxidants meaq/kg

B el VE BHT

YRR
d fajgh 001% 003% 005% 001% 003% 005% 001% 003% 0.05%
0 718 718 718 718 718 718 718 718 718 718
2 3189 1309 1104 931 2835 2350 17.02 1778 1212 1001

4 5636 2134 1705 1226 4547 4061 2685 2273 19.67 17.35

6

8

8536 2863 2235 1945 5803 4834 3623 3489 2856 25.78
9747 4225 3326 3358 6981 6569 5435 4535 4153 3245
10 11502 6836 4975 46.07 8887 7522 7141 7254 6001 5171

HI€ 1 AT, 2 1 ARl (RN S 40 70) 78 S AL TR AF
WK, AN ERDL, 22 K POV st GB
2716 — 2005 (frfHkaYm BAARUE) #H5E ¥ 19.70meq/kg,
HILPREEL LT, 2%, iNmZEmwm. VE Al
BHT Ji, BEFEZ IS F8E I, A A 5 g, i
B A5 22 0t 5 VE R BHT o vk 4 £ 3 0 DA AL a8k
P T 5 0 s 0 L 48] %) 308 28 22 9o 70 B AN B 1) R b B 1)
POV {HJL°F- A& T AN s N = 1f BHT A1 VE, Ui HIZEXT
WA A PR A AE P S 2 g R R
22 IIZEMS VE. BHT SRS b fo A E (1 5%

Xt LM I 22 5 VE. BHT [ POV
0 LSD VAT Z HEL 00T, 45 W%E 2.



166 2011, Vol. 32, No. 17

=T

i

Y= ORI

M1 2 AT A0, FEHUAEGRIVAS I 8K I (0.01%) , 7
552 R VE MU 2, 22 a0 BHT 14t
FACTE B, 25 3 Rt R B E IR IR
R, YU N ZE AR OO I 2 > BHT >
VE; {ESZISEYBURRT IS 2 R) (s &> 0.03% 1) Fl G
WICH 8 KJm), =2 A BHT Z A Pt e bl 2 A
K, 5 VE AL, A BHT ¥R 00 H B 2% 5L
WS 25 S, XU AR rk it ah B AR At B, 3
W2 A BHT %40 T VE.

I 7 A A0 2 9 R o PR B, e T AR R i
) 42 5 A8 18 . Vs I 0.03% HHF RS 22 vl i £ I 3014604k
WO, IR A, KRk BRI 0.03% 3t
W, S I OB AR LA RO .

£2 TRTBEMFIN R GRS W

Table 2 Antioxidant effects of different antioxidants on concentraterq1 giapkgil

o i TR) /d
PUEAH > 7 5 8 0
MW 31.894 56.36% 85.36"*  97.47* 115.02*
VE 2835 45,4708 58.038  69.81"®  88.87"®
0.01% BHT  17.78%® 22.73< 34,89 4535¢ 7254«
W2 13.09¢C 21.34% 28.63° 4225 68,36
VE 235008 40.61°8 48348 65.69" 7522
0.03% BHT  12.12¢ 19.67 2856 41,53  60.01cBC
Mz 11.04¢ 17.05% 22.35% 3326 49,75
VE  17.02¢® 26.85% 36.23"8 54,35 7141
0.05% BHT 10.0c¢ 17.35¢ 2578 32.45¢ 5171«
A 9.31<C 12.26%° 19.45%® 33,58 46,07«

e FAPNSFRAREZRZERBEHP <0.05); KEFEREAFRERRE
S (P < 0.01).
2.3 T3] 22 e () A 2 2 1 B bt A AL ML

R3 MW UFERRANEGE

Table 3 Chemical components and relative contents in essential oil from Zingiber corallinum Hance

75 LR B 5 8] /min tE&w 43T AR 1%
1 6.07 a- m“ﬂﬁﬁ( a-thujene) CioH1s 0.49
2 6.23 a- RN ( a-pinene) CuoH1s 0.24
3 7.25 12 (sabinene) CioH1s 11.22
4 7.37 - TEM( B-pinene) CioH1s 0.97
5 7.68 H i (myrcene) CioH1s 0.34
6 8.15 ] - DA€ 45 (m-cymene) CioHia 0.03
7 8.43 Xf - 4E% (p-cymene) CioHua 1.29
8 8.67 48 - A1 4% (0-cymene) CioHus 3.26
9 8.77 FrAs ) (dipentene) CuoHis 0.23
10 8.82 B-7K T4 ( B-phellandrene) CioH1s 0.25
11 8.88 i3 2 (cineole) CioH1s0 0.14
12 9.58 a- A ( a-terpinene) CioH1s 3.33
13 9.98 y-FaiHE( y-terpinene) CioH1s 3.02
14 10.35 SR (terpinolene) CuoH1s 0.45
15 10.65 HLIRREE (linalool) CuH0 0.50
16 10.87 Ik ke Hs (4-thujanol) CuoHisO 3.88
17 11.32 B A EE (neoisothujyl alcohol) CioH1s0 0.32
18 11.53 IR -1- F 3 -4- (1- FH 5k 2,3)- 3R UG E (2-cyclohexen-1-ol, 1-methyl-4-(1-methylethyl)-, cis-) CioH1:0 0.44
19 12.07 & -1- 3 -4-(1- L 2, 3)- 31 2 (2-cyclohexen-1-ol, 1-methyl-4-(1-methylethyl)-, trans-) CioH1:0 0.42
20 13.14 K2 1475 -4- % (terpinen-4-ol) CoH1s0 19.13
21 13.59 a- FATHEE( a-terpineol) CuH1:0 0.31
22 13.98 LR IS RS (linalyl acetate) C12H200: 0.19
23 14.10 23X, - 4 1 (trans-piperitol) CuoH1:0 0.06
24 15.05 & F T (dihydrocarveol) CioH1s0 0.12
25 15.90 L-7F /il (L-carveol) CioH160 0.04
26 16.30 4- 2. TR RA TS (4-terpinenyl acetate) C12H20:2 0.20
27 16.40 % -7 7 (trans-carveol) CioH1s0 0.08
28 16.69 FRAE 3R 2% (ascaridole epoxide) C10H160s 0.09
29 17.67 @RI (terpinyl dihydroacetate) C12H0: 0.51
30 18.75 B-WiF4i ( f-elemene) CisHoas 0.04
31 19.54 S (isolongifolene) CisHas 0.03
32 19.77 54 (elixene) CisHaa 0.07
33 20.39 B-Fi77) ( B-caryophyllene) CisHaa 0.10
34 21.10 AEMIR % ((+)-cuparene) CisHze 0.20
35 21.44 a-ZEWE ( a-curcumene) CisHz2 0.37
36 21.77 B- 41 % 2% ( f-bisabolene) CisHaa 0.26
37 22.20 B-135 - /K 24 ( -sesquiphellandrene) CisHas 7.64
38 23.15 y- i 224 ( y-gurjunene) CisHas 0.10
39 24.17 2- T3k -1,4- — PR AR -3- F 3K (2-allyl-1,4-dimethoxy-3-methyl-benzene) C12H1602 2.23
40 25.35 5-(4- PP B A5 3E)- 2,4- 1% #4182 (5-(4-methoxyphenyl)-2,4-pentadienoic acid) C12H1203 14.49
41 29.85 1- 2T -2-(2,3,4- = RS ZHE)- 2,97 (1-acetyl-2-(2,3,4-trimethoxyphenyl)-ethylene) C1sH1604 0.40
42 31.74 2- N3k -1,4- W 3L -3- 23654 /3 (2-allyl-1,4-dimethoxy-3-vinyloxymethylbenzene) C1:Hw04 1.67
43 33.99 5,7,8- = Fi3L - & 5 3 -6- LR (5,7,8-trimethyl-6-coumarinyl ester-acetic acid) C1H104 12.02

2-(1,2,3,4- DY&L -3- F 3L -8- H 4L ) - 25 1 £ 16 (2-naphthalenecarboxylic acid,
a4 38.95 1,2,3 4-tetrahydro-3-hydroxy-8-methoxy-, ethyl ester) CusH0s 8.83
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Fig.1 Total ion chromatogram of essential oil from Zingiber corallinum
Hance
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