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WE LB Y R F & (Cinnamomum cam phora) . K % (Cinnamomum japonicum) . & A (Cinnamomum szechuanense)
Fu & & (Cinnamomum subavenium)*t F B WA 1. (7 EYFR A KREZ KRG AR 4 Bt v, &2
LA A AN, X1, -2 RKE-2-ZHARPOPPHO AW, BX o mHFRNEY. [FR A HA X
A —EMHEANTE, LAEEFERBERRERECNT O dmg - mL D EHBERALERVERTALARITEA
oA THELEEFB (BHA), FHEMK W &R DPPH gm0 FERE, MK EEC)/ANT L0mg mL ™",
FEA ., REEK BB ECo 27 % 23.86, 34.11, 11.99 mg+ mL ', 4 Mg 2L B B E LA LAY
TREGFGREE, BEAREREA S, AMEBA AL A AN ERESEZHET BHA, ZREBRE N 1.0X107° ~
2.0X10 °mg-mL '8, AHEFENEL T HEFRFERT BHA FE p<<0.05 KFAR T FEN; (L1 HEE
MOt AR ARG, A ERFEH G EAR B AN ANE VM DPPH A RN, BA
TFRARLRANT FNET

KRR AL B K JUR L M DPPH £ A B i B

HE 5 £ S Q946. 85 XHARERL A MEHRE:1672-6693(2018)01-0111-06

N A BT EAR, T B B m ik (BHA) (R & FRRWER(PG) . = TR R (BHD % . M E 8%z
DA EIS = T £ 0 AN 72T VA £ B = =1 NG S o0 71 = W £ v o S P i NG (I A i o S L A E =
R RAR e AU EE A KRBT R AR I B I iR PUEE R R PUE S 2 I RE A — 2
KRR, H AT 52 A0,

ST RGBT AT 1 W 5T R AR v RS I R W RO ALY, A4S R R (Lauraceae) | BB B
(Labiatae) Bt 4 @Bt (Myrtaceae) . £l (Zingiberaceae) . K B Bl (Oleaceae) %, it J& (Cinnamomum ) {H Y J&
THRERE — RS B WA A A 5 Al i i e IR S AR R R AR ORI, KSR B SY R T G AR A
FA BRI P A ARG . B0 B 4E (Cinnamomum cam phora) W Fr 35 B ZS $2 BUY) B A W W00 T A0 06 1, oAt
AR T T B R T v I 3G 5 S s AE — 2 MR EE VS R, I EE (Cinnamomum cassia) A I ¥2 H o 5535 bR 68 5
BHT Fil PG. 75 bR A BB F 1 il A RE 18 T PG 5 it — 25 W 78 & B0 TR R RG b A e b 32 B2 Rl 40 1A A 18 EL A R
BRI M AT R B RR 5E 1RRT R B R AR B RE Y s Lee A8 AN R B AR £ TR £ T H2 U A HR 4
Y BLA R AP R AL T M s Salleh 58 AN K I Cinnamomum griffithii W K5 W GE 9% A %5030 6 W wh 2 & 4k .
Cinnamomum macrocarpum H B X 0 B8 % W 5 710 ) 2 Bk FIE Bk 758 il R0 T I FIE ol 768 Ml 10 95 1

D b A Y 1 AR R B M R U T AR 2 R R AU R AR AT 11 R R R A
(Cinnamomum japonicum) FHE (Cinnamomum szechuanense) \FHE (Cinnamomum subavenium ) 55 A8 ¥) 15 7 K
SRR )z WG B R, v AN FE PR DY 1A 8 43 b T A A i A AR R AR R AR 4
AT R AR R AR WA — B [ R I 4 R JE AR B SRR N R A A il B B B SR AR TS
PEC A WEFE T O A R R 0 0 S AR IS PR RIS 0 O R GE . AR SR SR HIK 28 SR MRIA R I ik 4 Fh
5 R I R (R il 00 A el ) R T TR BE T RTORS T e R R R R 1L - AR S -2- = A SR R (DPPHD 19
BREE 1. IF 5 AN T8 MHT AR BHA #4717 HA IR B ATIE D B8 P BT S804 50 0 0 9 o] 47 4 L 40 B2 B D 1
HE ) B R 14 78 53 ) B A1 B AR 4l
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1.1 ka4

FH T 3 BURE I (10 75 482 K A2l B AR & AR B T 2015 4F 6 H (0 W R T AU &5 X 45 == 1L FN EE BRI 9 K 24 K
E IR XA [ PR A
1.2 EFZRXFA

BHA .DPPH W A 36 [ Sigma A F] . Jo/K LB B R WA 40 R i (W R A 4 AP I TR R TR A L 465 i 55 55 1
R HT el W B AR AR 2E R,
1. 3 #EimM AR B

S I NI K ZE TR ZE R AR IBORE T LB VR A« R BB A 4 T AR I 100 g, BT 500 mL 78
TKEY 1 L Beii i AGE & 09 S0 Al 5 B i AR o B8 CREFRIO 5 h WEENS L R T 4 CUkF TP & .
1.4 BiiEHEANE

FH B EH 24 6 75 D 1 0O Tl 9 ST SR s D . B K S BERR RS T e BHA L 75 21 T 4 v B2 43 501
0.1,0.2,0.3,0.4,0.5 mg * mL ™" {45 -2 B R BHA- 20 BV TR CIZ 1 00 PE P XS B8, AP Sk B 0 T
MRRIL 0.3 mL BEFEA 2.7 mL B4 (2 0.6 mol « L' Hi2.28 mmol » L' B 4N A 4 mmol « L™ 4H2
HOMATEE 32 EAE 95 CHIRIE 90 min, B H E I 7E 695 nm K R E WM. M 0.3 mL
TR LB FE SRAE X IR, M OCHRE R & 3 K.
1.5 DPPH B HEF R EE 1K

DPPH H i 3L35 bR g ik 2 IR 0s 58 AW 1 05 . K B B RS Th 2. BHA, 15 31 5 it ¥R B 430 ok
1.0,2.0,4.0,8.0,10. 0 mg » mL ' BKE - 2 W0 W A BHA- Z RV W GZYR TR R RS B L LAAE R RE Sl . 4331
B2 mLAE AT 3 mL 0. 2 mmol « L' /) DPPH ZBEH IR T T35 e il b 3550 5 T2 Ikt 30 ming I %
TAE 517 nm PR T BRIEEIEm A FHREF A 0. 2 mmol « LAY DPPH LB 3 mL AIJE/K L85 2 ml,
MAS WG EETE R A s IR 43I 3 mL JE/K SBER 2 mL A AR IS O EEIE R Ay . AHOCHREE & 3
U BOFEHANE I MBAZE R . FERAERR R (O A S=[1—(A, —A,) /A, X100 % #1715,
1.6 BEBHREFRE DMK

FH 45 i 58 00 A T B R SR TS BRBE Y L TS OK S RERG BERG T & BHA L5 2 T R ROl 1. 0 X
107° mg » mL ™" ARG IH-C B WA BHA- CBER M G2 WO FRAPEXT B DUCVE SRR il . 1) 8 335 o 1 1A
AR A 0.4 mmol « L4549 0. 3 mL.5. 0 mmol « L' H,O, ¥ 0. 6 mL 1 1. 0 mmol « L' FeSO,
VW1, 2 mL, BB R A - FERZE MK (pH N 4. 0O A ZE 10 mL, F# 30 min J5I5E 580 nm K T
S L ICE Ay e ERRIERIMA H, O, Z 7,4 %A 0.1,0.2,0.3,0.4,0.5 mL AEE I I 5E 75 019 %
JEHEE A AGIERI HO, BHEW MW EE . IE N A, EE 3K, HERNERRSHHEANX S=[A,—
A /A, —ADTX 100 % #4718,
1.7 EE AL I8

K HI SPSS 17. 0 #ATRUE Y Ge it o3 B, Ge it Bl AP B EARUE DR "R . 4 (8] 28 53Rk AR R 07 22 40 i
Al Turkey K%, W41t R A Student ¢ S5 HEAT 00T, 24 p<<0. 05 B . ST R A A G225 L.

2 R

2.1 4 MIEEEYE MR

A4 b JE A I R RS TR S RN SR 1 TR RS T R BORTE 0. 50 %0 ~0. 63 % Z ],
2.2 BImENENNE

WK1 TR .4 b A Rs T AL T8 b 48k 7 BHA BB 8L S mEwE N EME LR, I
VR ot JOT B VA BE AN Ae]  A EERT I 0 S BT A A TR MR X R T AR 3 R ORE Tl Y ST A AT M S e AT 22 e 1 A
BHGit2 L (p<<0.05), MEEFEREWKE N 0. 1~0. 3 mg « mL "B, FAR Il 09 S bt S0 T Ve bl 5 T B Tk
38 SR T 1S I, LR T AR R BT f Wk B BHA M9 S BT SR TG M, W 22 55 B Gt % 3 L (p<<0. 05) 3 M FF T 4
WPEH 0.3~0.4 mg + mL B, B & B R HTEALTE AR Y s AR S B IR E R 0. 4~0.5 mg » mL "B, ARG
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155 R R B W BHA ML, B PTG R TR & . it F 1 EHORRERMER

A U EES R R E N 0.2~0.3 mg * mL "B, B AR R A Tab. 1 The yield rate and feature of the essential oils
P P AR 0 G it B4 T SR A AR 2 B o A R R R A 3R LY K IR

B O I A0 B BT AR T TG R A R R A R BT AR TR M
o 5 T A S T 4R A T 1P B A 5 e TR ) 49 DR R 2 8
EARZ L L b 3 it Jm A A il 10 S BT A TR PR IR . % ST PNLy ;5 0.52 e #E 5 37 1A
A AT P DA e BT A4 I X 4 o A T A RS il R AT R L AR

7 b 0.63 TG 035 WA W s

Yo T R B R KRR 7 BRI e 60 VR ETHIE

2.3 DPPH iEBeE AilE kL 0.58 0,15 W 1A
BRI XT DPPH H HR 2 5 21 F030n e B (EC) H/N T o

1.0 mg » mL ', M & ARG T A ARORE T AR 22 A T ) ECs, 43 ' : %fé

B3 11.99,23. 86 Fl 34. 11 mg » mL ', 75 FE K I 55 1k B 2 25

1.0~2.0 mg » mL 'if, & BHA X} DPPH [ i 5 i ¥ 5 % 20 ¢

TGt ) 22 5 (A BE A o o vk B2 0 38 K A R A TR Y % 15 }

DPPH [ HSEHE R RE T b BHA s e H % 2 F AA % 5 )|

S SL(p<<0.05), BRI, 5 BHA AL, FoAt 3 Fdss s ks b v s |

bk DPPH H 368 1 #8MK. H 5 BHA Bk DPPH H 36

1922 R EA G X (p<<0.05) (K] 2). #% DPPH A i % R ——

T R AE 77 D\ iR B A5 X 4 FhRE S AR P oRG Th R 1T HE MR FE B mg - mL)

f?ﬁigfﬁﬁfﬁfﬁi@%%&ﬁ% B 14 RS i R B B

-E 7T /B R He /11 Fig. 1 Total antioxidant capacities of

il 3 FroR .4 FROR S AR PR A BHA 5L B i 380 ) four Cinnamomum extfacts

PREE I RE G DT e Wk BE S s ok, AER R B N 1.0 X

107°~2.0X10 ° mg « mL~ ', 5 BHA #l H R4 7 H 9 5 1007 +_'f_\i;i—ﬁ_+o_—%; e

S 1 L R A L5 B 02 L e T R X (p < o ‘

0.05) o BIEAT I HE 6 T . o MO 52 35 1 ot 385 B

BRI W BHA B9 WA 7R R R E N 5.0 X & &

107 mg + mL B RAHERE I SRR LR 2

fe 15 BHA WA LY RSt % B X b HWE S5 HF R -

T R 0 1 B 0 ) S T LU 2 /

W 1 25 S ELAT GE b2 B X (p <20, 05) . 4 55 fik e JiE 34 K %) o .(o-——‘%g

4.0X10 °~5.0X10 ° mg + mL ', BHA K%K [ i 2 A9 20 40 80 100

TR T L 4 R RR R R T R EL 5 (T 2% PR e L

PHASGI#E L (p<<0.05), #HRIEAHEEREN NS 2 AFIZEEMISIEE DPPH B B2 igkRee

SR A ML X 4 ol Jeg A 0 K T AT HE T L AR A B RS i Fig. 2 DPPH radical scavenging capacities of

PNy = I i R I e R four Cinnamomum extracts

3 1Tie

NTA BT E AR a0 BHA PG BHT 45 4 KU ] AIr S A0 5% B 25 1 3008 45 0 B ) L, 8 ATy B2 A ) vh
BN VR R RARDUSAAL Y BT, 283 P I T 70 5 OO R AR PP Y S B A A R A2k R 45 4 PP R A W)
R AR I T T 4 FPAE ARG T S BTAA ARE ) AN R A B &L \DPPH H I EEITHBRAE ) . DRSS R R4 Fp
FEP) I R BRI S BORAE 0. 50 %0 ~0. 63 %0 Z [B] , 5 RO Il S U3 B s (R D)o [AIRE ISR FH/K Z8 28 IBE #E TR I 42
W, R 45 N BT T AR ORI AR IO 0. 90 26 5 Satyal 55 N MR B JEIA R PSS [ b 7 1) 78 A6 1t v 482 JBORS i »
PRIBCA M 1. 3960 9265 Ho S N MR [ 6 1 B9 R w2 IBORT Il AL 1 g o (3. 94 0. 06) mLL K
W A, BETFAREE NPT, 4 H A (Cinnamomum longe paniculatwm) BRI & B & 240 1,2 A 5
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Rl & 2 %, f o] L RS I BOR 9 22 57 0] B8 S5 AR R4 A 100
I 5 B PR B FIR AR T R A 6,

W5 AT AR A R BHA 47 LMY, B 4 Fh s g

FEY RS ¥ H A B R B AR S M, 7E IR B R R (0.1 ~
0.3 mg » mL~ )R, RS Il A B BT A AL T R E HE BHA A &
4 FPRE JE ARG W& BR DPPH A 3419 ECoo 39/ F 35 mg » mL ', 1
HH ARG A R DPPH A 29 A8 1 5, ECo /N F1.0 mg » mL ',
FEAEI G R ARG I DPPH [ Hy 5 0415 55 68 ) b % 0 i vk . . . .
JEE P10 B J0T T 8 5 o 14 O o AR R B R B — s Y LN S A A 6 DPPH 7 o 20 30 40 50
H G BRI BHT ik & . AR5, K2 ik G B DPPH FR VR (mg + ml )
A L B ECoo 2 3411 mg = mL™" 1 88 & B W 435X — EC, A 3 4 MEREMEHNAEEBEERE
23.29 mg » mL~", FEASHFSE I s o e v A BT L 4 PR A W0 RS T Fig. 3
WHAERBMERXAMEERE N, FEHREWRE R 1.0X
10 mg » mL "B, 4 Fp RS R AL D0 ORS T 9 L Bl SR TE BR R B ik F
7O A AT ST FE UL T o VR BT R IR A ol 9 2 3k B ol 3R BR RO 5090 A AV S i A6 B (Zanthoxylum
ailanthoides) MRG M ¥2 3K H 3G BRR 0 RAT 45 %0247 . 4 FhREJE ARG Th i Bk DPPH M2 H i S MBeh 5
AR T R 746 5 0 R Tl AR A2 27 T L 0 o e o e R 48 K 7 3 3

YR P A TR 22 R SRR I AR S B C, 405 K (Rhodiola rosea) H BESR BLY)
FIPUEAL 35 M B W T B A K R W, B o AT & B B R B b & A A A £ R R AT,
Udayaprakash 2 A5 IA R K 4L (Cinnamomum iners) K B A 65 BHA W09 A 22 EBRIGHE R ZIR ) F
RS EA R RS A K2 WY R, LD R ST A Sk B 28 R o R e AR A T R
Ao AT R IR R I 0 B N L T Y (75. 9 %), 0 i TR RE | A A R R B B 2 W T
B At AR T R R A R R T A BT R AL TS P R T B A L K AR R A R T A B R

K M H £ A2 WP RIS EAEEAEERK2ZER., IMEE AN E T &I (Pelargonium
graveolens) &M M H: AP g 8 Fh B 43X DPPH H i JE A9 75 BR1E I . & PUKS I S 45 i 10 H i 38 7 B R A7 76 22
S B E SR B T 1 e A AR T — R BT R B X DPPH A RS BR R R 88. 14 %05 B B LT BRI
PESAR Y R A 0t B — S mi ik, — % X% DPPH A i 30938 B R TF 10 %0 F PR DPPH A i 3 7 bR R
Mz El, oy 59. 4% . —BAE O SRS BT AARRE T S B B & B BRI M A B A X S A G LR R
TR WO b B TR BB A AL RE AR SR A ) . PRI RS TR B BT SR A T SRR T A5 R 43 =2 18] B TR 4
A5 L S FAE W RS T A B AAR LB A AT S B 75 E— 2B TR AL

rp [ A A O R T ST A R R R A S (E, — SR SR R S A 0 2 A AL TR OB
A By 1) B2 B AT AR FH BB A TS 2 DA SRR 2 G b, B AR K T & N A5 ) At ks . A E
YR A Bl A YRS T 3 B — 8 BT A A RE T L 0 R RS T B A R i ST AUk RE 1 f DPPH H H 3
THEREE S AR N KRB E Y T, AR KT kT,

90

T RE/%

80

Hydroxyl free radicals scavenging

capacities of four Cinnamomum extracts
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A Comparative Study on Antioxidant Activities of Essential Oils from Four Cinnamomum Plants

LUO Shihui, HUANG Ting, SHI Zongpan, CHEN Daili, CHEN Bin, HE Zhengbo
(Institute of Entomology and Molecular Biology, College of Life Sciences, Chongqging Normal University, Chongqing 401331, China)

Abstract: [Purposes]To compare the antioxidant capacity, essential oils were extracted from Cinnamomum cam phora,
Cinnamomum japonicum, Cinnamomum szechuanense, and Cinnamomum Subavenium. [ Methods ] The essential oils were
respectively extracted from C. camphora, C. japonicum, C. szechuanense s and C. Subavenium by the hydrodistillation method.
Their total antioxidant capacities, hydroxyl free radical, and DPPH free radical scavenging activities were evaluated.[ Findings | All
essential oils have some antioxidant activities. Especially, the total antioxidant capacity of C. subavenium essential oil was
significantly higher than that of the synthetic antioxidant BHA at the low concentration level (below 0.4 mg + mL '). The DPPH

free radical scavenging activity of C. subavenium essential oil was highest among the four essential oils with an EC,; values less than

1.0 mg * mL ', while the EC,, values of C. camphora s C. japonicum and C. szechuanense were 23.86, 34.11, and 11. 99 mg *

—1

mL . respectively. All essential oils also exhibited hydroxyl free radical scavenging activities at the tested concentrations. Within

the concentration range of 1. 0X10 °~2.0X10 ' mg * mL ™", the hydroxyl free radical scavenging activities of C. camphora, C.
japonicum and C. szechuanense were dramatically higher than that of BHA (p <{0.05). However, the hydroxyl free radical
scavenging activity of BHA was gradually increased with increasing concentrations when compared to four plant essential oils.
[Conclusions ] The essential oils from four Cinnamomum plants have some antioxidant activities. C. subavenium essential oil, in
particular, has the best total antioxidant capacity as well as high DPPH free radical scavenging ability. These characteristics make it

particularly attractive in natural antioxidant development.

Keywords: Cinnamomum ; essential oil; antioxidant activity; DPPH; hydroxyl {ree radical
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