— 146 40 58 RafiSHR B
THEAERPOAFE T GC-MS K57t
HIHUEALTETELEES

B, XIS, 5 EHE, X FR
(g pa K2 M5 RG 111 570228)

B ERSRAAERMERRT A RRRILGES R E v HOWEL W, FFR A A & -k 5 2 LA F R
DU, AR LR BAEE EREN, TAB BT A8 fe B- LA WS R TH A NS0 ZRB 0 T AT .
R 5 vt HIRALIE L 2 DPPH - 49 1Cs, /A4 5 4 (37.35+0.82) . (98.18+0.50),(21.37+0.32) . (28.14+0.46) wg/mL; 3+
ABTS* # 1Cs 1 4 (139.48+0.76) . (244.99+1.21) , (117.32+0.63) . (141.61+0.84) pg/mL;i% R /1 Fo4k B F & R /I A
#& 77 (ferric ion reducing antioxidant power, FRAP )M & 45 R . T Avt K, & HHIEEM, T AR E i,

KW T AL F RS T A L ALE

GC-MS Analysis and Comparison of Antioxidant Activities of Volatile Oils from Different Parts of
Eugenia caryophyllata Thunb.
ZUO Ao—xun, LIU Ji-guang, GAO Yu-mei, LIU Ping—huai”
(Hainan University , Haikou 570228 , Hainan, China )
Abstract: The volatile oils of Eugenia caryophyllata Thunb. were extracted from buds, fruits,leaves,and
branches by steam distillation. Their chemical compositions were identified by gas chromatography—mass spec—
trometry(GC—MS) , and antioxidant activities were investigated. The results showed that eugenol , acetyleugenol
and B— caryophyllene served as the main components of the four parts of E. caryophyllata. The 1Cy, values of volatile
oils from buds, fruits, leaves , and branches on DPPH + were(37.35+0.82),(98.18+0.50), (21.37+0.32) pg/mL,
and (28.14+0.46 ) wg/ml.,respectively,while the 1Cs, values on ABTS** were (139.48+0.76),(244.99+1.21),
(117.3240.63 ) pg/mL,and (141.61+0.84) peg/mL,respectively. Additionally,as revealed by reducing power and
ferric ion reducing antioxidant power (FRAP) assays,the value in the leaves was the highest, followed by those
in the buds and branches, and that in the fruits was the lowest.
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1, 1- ORI 2 = Al LR ik (1,1-diphenyl -2~
picrylhydrazyl, DPPH ) .2, 2 R~ W —3— 2 FEFE I gEmp
Ik —6 —fitfi i [2,27—azino-bis (3 —ethylbenzothiazoline -6 —
sulfonic acid),ABTSLﬁ@ﬁ@é%ﬁa RO B
MAEACBHEA FRA 7] s Tk 1 =S40k vh B ik T
Bty B BRZAS w5 W2 22 vh ¥ W (phosphate buffer
saline, PBS) ERFUALER : g4 R A BRA 75
2,4,6-—(2-MLWE R ) = (2,4, 6-tris (2-pyridyl ) —s—
triazine , TPTZ]: R T AR A R A E] L DL E AR
AR A Al
12 U5

AAE AT RS I Y (Thermo Trace 1300): 3£ [H
FER KR A A 3 4] I3 e BT (TU-1810PC) -
Je st b A A FRSTAE A A 5 5250 % 2l K AL
(Smart S-15): 1 FI AL A R A Al 5 B b
(xMark ) : BIO-RAD 22 w] 5 e % 7% & AX (RV10plus ) : 2
MU AR A A
13 Jrik
13.1 R &

T A BRI R Y E 5 S i AR RO e,
LK ZEVRZE LS, BRI L R 1:8 (g/mL) , 250 4
YRR 4 i BAT AR A, AR LA 3 o5 R
ST 129 HYTR B (57 WA, i RS AR 31 5

o5 pm par
95 43 455 8 1 147 —

FES BT 290 B B PR Al , e ARG AR 2

FES BT 0.9% 1 B (037 B &0, il i 1521

FES BT 2.8% 1) 3 (33 W% &

1.3.2 {2t

1.3.2.1 SHEGE AT

AR ETERI 5 A A Agilent 122-5532U1,
DB-5ms Ultra Inert, 30 mx250 pmx0.25 wm; FEE 7R E
250 °C, MR 48.27 kPa, #EAE G 1 pL, 2 (He ) Jii i
1 mL/min, 43t 15 mL/min, &P THE AL G 40 C,
345 1 min, L) 40 °C/min THEZE 120 °C, LA 5 °C/min THE
2 240 °C, HJ5 A 12 C/min THEZ 300 °C, 4445 6 min,
1322 Jigs&f

J ISR S5 i B IR R R O oL
et 70 eV, B2 LR E 280 °C, B TIRIRE 250 °C, i &
FAHEEE m/z 35~350.

1.3.3  ROM ARSI
1.3.3.1 DPPH- {5 FRfE S 2

AR SCHRI 7], RS VEAE 2 PO B R A 60 umol/L
DPPH-Z BV, A 0.5 mL T ARl 3% & il
BT FARSAE N 30 min, Z B E S 7E K 517 nm 4b
DR ERE , FHYEXT BEA Ve, DPPH - 35 BRI A 5
wr,

DPPH - T BR%/%= 1_% x100
0

R4, 4 0.5 mL ZFE+4.5 mL DPPH AW OG)E ;
Ay K 0.5 mL BRI A +4.5 mL 2R OG5 A,
0.5 mL 585 +4.5 mL DPPH fW G
1.3.3.2  ABTS*-fFRfE Sl 2

Z: B SCHR[8-9], JRUTT &2V B2 2 7 mmol/L 1) ABTS
VWA T VR B0 2.45 mmol/L F e BRIRS VA , $5AH
AT A, kST BIRE AL N 24 h, # B 5 {f ABTS
IRA W OGIE A 0.700+0.050; L 1.9 mL ABTS 1R-4 K
JNA 50 wL ZEER BRI FIREE R T HrdE & m, & T
ARSIV 6 min, FEPE K 734 nm AT WG GRE  BHAE X
WK Ve, ABTS W& BRFITR AR

ABTS* V5 %2/ 9%= ( 1—21—1 ) %100
2
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ZIESCHR[10-11], L 0.5 mL K& ARVANA 2.5 mL
0.2 mol/L PBS %k (pH6.6) 2.5 mL 194K F AL F WL,
FAMRA o FHR G S TS UICEAE 50 COKIERR UM
25 min, FHA BB HINA 2.5 mL =5 ZBRIEWR, 7850
TR JE B0 s W 2SR 2.5 mL INA 2.5 mL 7%



2022 4 4 H
o5 43 5 8 11

RaftnSRAR

=i 54

148
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antioxidant power, FRAP s

2 IESCHR[12], BL 2.5 mL 20 mmol/L iy FeCl; %W
10 mmol/L TPTZ ¥ ¥ 5 300 mmol/L ik fi% — ik 12 41 22 s
W (pH3.6 4% BRI LL 1:1:10 TR 5 W HUAS R BE TR B ik
F 593 nm FIEWIEEE A; A 20 WL Fi B 2058 B
W B AR OB, R0 10 min , B WOGRE Ao THE SN
Jer W BE U 2 SR BT RO G R B A o, FEAR RN 28
FENZHEECR WG Ao KR Y FeSO, R, vk i B

(ferric ion reducing

FRAP {8 brifi 21157572 4 y=0.000 6x+0.099 8,2k
PEJE [ 0~3 000 mol/L(R?=0.999 8) .,
L4 HEhben

iz JH IBM SPSS Statistics 22.0 F1 Origin 9.64 % f4:
HEATEARAL B, 85 R RO I E AR e 25 T A A
e AR 3 W

2 BRE5HH
2.1 K GC-MS 43#r

F 1 AT 2 GC-MS M 1 T & A [ H% &
T B it

F1 TEARBMIZELBM S GC-MS 57
Table 1 GC-MS analysis of volatile oil of different parts of clove

ORR N
e s BB min VERLIE ST A R

1 i R % N 11.85 89.7 CH,O  0.73 0.16 0.18

2 12, 15-octadecadiynoic acid, methyl ester 15.45 76.8 CiHy0,  0.02 0.10 0.09

3 4,7,10,13-F7 451 H iR 15.58 782  CpHx0,  0.02 0.08 0.10

4 T AW 15.94 93.1  CpHpO, 69.34 5476  73.67 52.47
5 a2 M 16.62 80.9 Cist,y  0.16 0.15 0.20

6 2N FE-1, 4- AR R 17.59 750  CyHL0, 0.10

7 B4 18.30 94.3 CsHy 952 433 638 1.14
8 2 4 25— (1-TN M- 1 -3 ) A} 18.97 797  CpHpO,  0.07

9 10-heptadecen—8—ynoic acid, methyl ester, (E)- 19.44 75.8 CsH30, 0.01 0.03 0.09 0.12
10 (7,7,7)-1,1,4,8-PUH 3~ 7, 10-FA T4 M M 19.59 89.0 CsH,, 1.28

11 AR 19.60 87.4 CisH, 0.75 1.02

12 B UG 20.34 79.8 Cisty  0.05 0.14 0.02

13 B 2205 20.34 76.8 CsHy  0.07 0.10 0.08

14 a-TEMS 20.45 81.4 CisHas 0.10

15 B 21.09 78.6  CisHyxO — 0.10 0.26

16 8, 10—+ /b — b2 /' i 21.36 768  CiHy0, 0.04

17 M-8, 11,14, 17— R DU w2 1 fis 21.60 763  CyHy0, 0.07

18 ST A 22.31 915  CpH.0; 1536 7.31 625 245
19 5,7-T KR s 22.55 762 CpHx0,  0.06 0.19 0.01

20 1,2,3,4,4a,7-NA-1,6- "M 34— (1- H 2 H) %% 22.55 79.8 CysHy 0.13

21 1H-Indene, 1-ethylideneoctahydro—7a—methyl—, cis— 23.30 80.4 CHy 0.16

22 2, 5 /\Bik iz F B 24.36 759  CpHyO,  0.02 0.16 0.19 020
23 S 7~ E AL B 2404 24.37 76.7  CisHu0 0.03

24 VELUEA 24.46 827  CuHxO  0.19 0.34 1.88

25 ARG 1 25.43 83.0  CisHyO 0.26

26 T D 26.12 847  CisHx0 0.31

27 P B 26.15 81.8 CxHxo  0.05 0.08 0.14

28 9, 11—\ filk e FF i 26.26 783  CuHy0, 0.03 0.05 0.03  0.05
29 caryophylla—4(12),8(13)-dien—-5a—ol 26.41 88.4 CsH,,0 0.36

30 4,6~ PUfis Bz F g 26.62 77.6  CisHy0, 0.10

31 tau.—cadinol 27.06 825  CisHxO 0.14

32 (1R, 7S, E)=7-isopropyl—4, 10~dimethylenecyclodec—5—enol 27.17 82.6 CsH,,0 0.40

33 Nii—7— o~ AR ALET % 250 27.64 787  CiHuO  0.09 0.13 0.17

34 SEBIEIH A 27.65 825  CyHuO 0.51

35 27,3, 4~ = A IR LR 28.34 80.7  C,H,0, 24.48 5.38

36 2,4,6-=HEHILIHE LT 31.25 79.7  CyHL0, 0.18

37 TR 41.95 772 Celyp0,  0.18

38 SEATIER LR 48.99 775 CuHuOs  0.09 0.07 0.5
39 EEEgtdir 50.96 780  CyH,0, 0.07 0.15 0.01 0.04
40 13— b1 52.47 77.7 CyHn0  0.11
41 tricyclo[20.8.0.0(7, 16 )]triacontane, 1(22),7(16)—diepoxy— 53.90 79.6 C3Hs0, 0.02
42 IE=1Ehems 54.62 783  CyHO  0.06 0.15 0.04
5 2-(4-HH-6-(2, 6, 6-—HHIAD-1-4%) Shbi-1, 3, 5-— 61.62 714 CuHaO 0.01
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R 7 A
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Fig.1 DPPH:- scavenging ability of volatile oil of different parts

of clove and V¢

e 71 B 1C {H 4 5~ (2.51+0.12), (21.370.32)
(37.35+0.82).(98.18+0.50) , (28.140.46 ) pg/mL. 7F
0~64.23 pe/ml, T &R DPPH-TEFRF & T T &1L
5 1E 64.23 ug/mL~700 wg/mL, T 7 4E75 19 DPPH - i
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Fig.2 ABTS*-scavenging ability of volatile oil of different parts

of clove and V¢
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