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1 E:R8: RREFZERERLNGRBROYRELYE, HTHeFEL DR ITRS . HARART. ik BTk
TR RBE KR AR ERPERL BT Z,; B AMEE-FE (GC-MS) M EERE L Mg
M4 ; VADPPH A®Ak. RN AL BB THARNABATFN X EFFE MR RER S, BF: AR
BRAREAGERBRE S L E LR T Z AL 10 min, #Hi& 1: 25 g/mL, KAAEMGE R 5h, Ak
EUHTREREASFELBFEN 1.7792%. EEEFERGFTETE 21 HLFEHR, EFPRsEZE2HBELFHE LR
at, (1-FRAF-1IH2-AFTHE) CREGSEX T 50.67%, HRR o-FEH (6.92%) . o-T B h B
(5.77%)  FAALZAM 1T (3.96%) . i (3.21%) . HrRkBEATH (3.12%) $. RARFERET#
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Abstract: Objective: The present study aimed to optimize the extraction process and evaluate the constituents, antioxidant
properties of essential oil from Chimonanthus nitens Oliv. Methods: The microwave-assisted steam distillation extraction of
essential oil from Chimonanthus nitens Oliv was optimized by orthogonal design, and the extraction rate of the essential oil
from Chimonanthus nitens Oliv was employed as the index to evaluate the optimum process. Subsequently, gas
chromatography-mass spectrometry (GC-MS) was applied to determine the chemical components of the essential oil of
Chimonanthus nitens Oliv. In addition, the antioxidant activity of the essential oil was evaluated by taking 1, 1-diphenyl-2-
picrylhydrazyl (DPPH) radical, reducing power and chelating ability of metal ions as indicators. Results: The optimal
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extraction extraction conditions were microwave time 10 min, ratio of material to liquid 1:25 g/mL, steam distillation time

5 h. In this contions, the extraction rate of the essential oil from Chimonanthus nitens Oliv was 1.7792%. Furthermore, a

total of 21 chemical compounds were identified in the essential oil of Chimonanthus nitens Oliv, which contained lipids and

terpenoid, among them, (1-methyl-4-propyl-1-ene-2-cyclohexyl) acetate was 50.67%, followed by a-pinene (6.92%), a-

terpinyl acetate (5.77%), humulene epoxide II (3.96%), pseudolimonen (3.21%) and germacrene D (3.12%). Moreover,

antioxidant activity analysis indicated that the essential oil from Chimonanthus nitens Oliv possessed certain antioxidant

activity. Briefly, the ICs, of the essential oil ivolved in the DPPH free radical scavenging assay, was 81.6 mg/mL.

Furthermore, the reduction force of the essential oil could be achieved to the level of the positive control group, when its

concentration was 10 mg/mL, and the half inhibition concentration of the chelating ability of metal ions was 17.16 mg/mL.

Conclusion: In this paper, the microwave-assisted steam distillation extraction of essential oil from Chimonanthus nitens

Oliv was optimized, the chemical components of the essential oil of Chimonanthus nitens Oliv was analyzed by GC-MS,

and its antioxidant activity was demonstrated in this work.

Key words: microwave-assisted steam distillation; Chimonanthus nitens Oliv; essential oil; gas chromatography-mass

spectrometry (GC-MS); antioxidant activity
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1.1 MR5EE

WA VTP ZR R B Lk
GAEFET 2019 4 6 R LS A o, I ) A5 i
A% 1, -3 2- =SS (DPPHD .« 2, 6- U T
F-4-HEIR M (BHT) W T3 E Sigma 2VF]; 1IEC
Tt . TCIKRBRFREN . TC/K I BT | whiaEh o2 v
W =g, =k 2 MU 2R AN . BRI
WAk, SAbEN . FE R YR E7 Sl W T UE R
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METTLER TOLEDO AL104 H, T K3 [
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HEXRBHEE OV LI EZR AT M-
L201B UMy Syl R 4EH]; SKM BUE R
TEERBEAE WA AEE B HYERAT IR H]; U-
T6 284MAT WA YR Iz sl () A B
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)5 7890A-5975C GC-M BX Y ZHERRIHEA R
NI
1.2 EWHE
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i, ABALKIZ LIS O AT, R % H 1R N H Tk Z5<
ZERRINAREIL, A3V IHERAITAI(5 L 10, 15,20 F1 25 min).
B (1:20, 1:25, 1:30, 1:35 F1 1:40 g/mL)FiIzK
ZEFEABAITR] (2, 3, 4. 5 F1 6 h) AT 3 PRIZEIEFTL
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1.2.2 BAPRIZRSCE

1.2.2.1 FRUERTEIXT 2 A5V R A R 02 FR
Y 40 g #EHFRN, ZEBAK I APR&E HE 1:30 g/mL
12U, A A A E] (5. 10, 15, 20 F1 25 min) X
PRSI TR A, R H1)E R /K ZR S 2R R
4 h, FHELHHAR AT A0 e %l Bl K 28 SRR L FR I
SR R EIRE R

1.2.2.2 BRI LE X 88 G 5598 R AR R s FREL
40 g T4 AN, Bk R B (1:20, 1:25,
1:30, 1:35 F1 1:40 g/mL) 2L, AL 10 min,
R MG R /K 28 FRIBTAERI 4 h, ZEORHR LEXT
TR Bk 28 SZRIRTRAR O G A5 R I M52
1.2.2.3  JKZESZEI A TR 85 4 5545 2 I AR R 5
M FRHE 40 g A ASAR NS, R aliK b RN L
1:30 g/mL 32, S ALFR 10 min, 54505 R AHK
FEATIENEILREL 2. 3. 4, 5 Fl1 6 h, BEIKZE TR
Ft E] X Bl il B /K 28 S ZR MR IR AR G A A5 HE R T
AN

1.2.3 BRI fERD RS RS -, R
FH Lo (3*) IE 28 SR iff o T i B K 28 2R 42
B AR i B A = 120, G R 2R S e et
fa] . RHR Fe Ak 253 25t a] . BN 1
TN o IEACIAES 58 S BEA T B RIS, 43 S ARG 4
25 3 0y, IRPEALIRE T 250600E, 1138 HIE L nhig =R,
B =W HME 5 TE A IR0 45 51 o 43, 1520 a0 4% &7
TE 0~4 °C FAEEH.

# 1 IEGRR N RSB

Table 1 Orthogonal experimental factors and levels
= K=
ARG (min) - BEWR L (g/mL)  C/KZESZRIBATIE (h)
1 5 1:25 4
2 10 1:30 5
3 15 1:35 6

1.2.4 BEEEIERINSRMHE
W(%)= % 100
m,

b, my: EAAE LM E A, g5 my: BTSN TE
i, g W, B AR ISR, %,
1.2.5 GC-MS JrHT8E a2 & hd ik
1.2.5.1 FEFRAYRTAREE RS BRI T 2404
B S LW 7.5 ul, AIA 1.5 mL 1FE &%,
HFH IR ERFER AR 7K, 5000 r/min 250> 10 min, B I~
W BAFEF IR, id 5 0.22 um G HLIERLTIES &
BEIRES AT
1.2.5.2 s HP-5 MS B4 G5 (250 pmx
30 m, 0.25 pm), FHR N HLLEA R, HEMEN 1.0
mL-min”', #FFEE Y 1 pL, Sr iR BERE, Sr itk 20:1,
BEE VR 280 °C, FHEART: A5 70 °C, ££4F 2 min,

10 °C-min ' B FR T 2= 100 °C, B LA 2 °C-min™!
MR TR 123 °C IR EF 3 min, FFLL S °C-min™!
M T2 160 °C, 10 °C-min”! YR TLZFE 220 °C,
2 °C-min ' BYERTFE 230 °C FHAEFF 5 min,
1.2.5.3 Jigscd #2200 280 C, BB F 2T (ED
itk 70 eV, B TRIRE 230 °C, MS [EZATHREE 150 «C
EFFIHEIR 7 min, 2433, B kb 20~500 amu. 256
NIST )2 3125 e SCHRXT 43 2 i oy A T 55, 2R
JFHUE TR RR S — A A 2 A AR 3
1.2.6 WEEHIELIMPTE LT HIE
1.2.6.1 X} DPPH H HIEMERIEH SFHFHARME
45 U7 FT Nuengchamnong 45 U1, 3 B¢ ¥k & oA 2x
10* mol/L ) DPPH H H3&EW, BURIE T 2454 F
il #5104 B 42 254 R AN BHT 4351 FHJE /K 2 R R
47 10.00. 20.00. 40.00. 60.00. 80.00 FI 100.00 mg/mL
FREMAE, 43 501HL 0.05 mL &5 RINMA 2 mL EP 45
i, SRS N A 0.2 mL DPPH [ LA W, B in A
0.05 mL ZEREIR A, ##5'% 30 min, 517 nm 0 5E W
FEREEME A, ek Ay XFREZENK: 0.2 mL DPPH H f3&
WA 0.2 mL LEEHATIASS, 517 nm WE G
BEMH A, 00 A 25 40K 0.05 mL BRI
ek 0.05 mL L EESEATILEE, 517 nm @ % (R
A, 0N Age

ARPE AT TR 1(%):

A, —A,
(%) = [1- =21 100
(%) ( A )X

1.2.6.2 BJFEJJME =% Zhao Z5E" FI R AHTE
SEROL e PR R L 2R N A B e AR
. BHT 435 ook 2B B 10.0. 20.0. 30.0,
40.0 F1 50.0 mg/mL & & FFMH . 2 0.75 mL 119
1% MR EALEIIEW . 0.75 mL (4 0.2 mol/L iR Eh
22 (pH6.6) F1 0.75 mL AR AH HIR 4G, 18]
HrP A 0.75 mL 19 10% =4822, 7E 4 °C 195&
4T 5.0 10 min(3000 r/min) o &0 J5 B 1.5 mL
EWEW, A 1.5 mL BYZEIRZKFT 0.1% iy =5 b8k
W, SEAIRSIR, TR IR P BV 10 mine #RF
TE 700 nm b5 W SGRE, 0 SRIOCEEEY A, HH
FENR KA AS A

1.2.6.3 &JEETEAGHET XL 5088, i
DT 2255 il A i G A58 R v FH JCK 2 s
J% 5.0, 10.0. 20.0. 30.0 FI1 40.0 mg/mL ¥« & 1425 4
FAFESAMFFN, RV 21— %M (C H,,N,O4Na,)
FHABElKFRRERL 5.0, 10.0., 20.0. 30.0 F1 40.0 mg/mL
WL Y £ DU 2R —APASFINR, 43 e S ger e
137, 50 umol/L 1) FeSO, & . 0.15 mol/L 11 NaCl
VWA 300 pmol/L FYSEM B, 435 EL 0.2 mL 30
WA 4 mL EP 48, {KIK A 0.2 mL FeSO, %
W, 1.4 mL NaCl %A 0.2 mLAEMEE, IR 5], $v e
10 min, 562 nm A 5E WK FE(E A,s X RRZLK: 0.2 mL
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R ek 0.2 mL AR 2K 7388, 562 nm 4R
FEWCIH Ags 25 FIZEHKF 0.2 mL FERPIE Tl 0.2 mL
NaCl A TS, 562 nm AEROGHE Ao

ARG T AL A & TR R T E &
1(%):

A, - A,

1.3 HIELIE

K FH Excel. SPSS 22.0 ZRA4-4bBEFNS3- B 140 46
B 7K Z8 S ZEAR GE G A A h S 56 b T A 5,
IHEREL
2 GR59Hh
2.1 BREERLWHER
2.1.1 TR pnieE B 1 AT, BEEE TR s Ta]
BRI, B 4 A5 A AR SR A TGN, {ELIE BN T
ME B AR 10 min Z 0, B4 IS A ImiS R es
15 BEALR, S B TA] A 25 min B, F55R b R R, X nl
BESE R A e ot i = 2K A5 M- A M e SR H AN A IR i
JH, SR AR Ta] iR, A0 IR B AR B i e, 9%
RO EL TP IS S k22, TR & TSR
Ehn. AR ERE S A E R IR EEE 10 min
Z )5, TR, Btk S Eu AR 9 i 1R
FERGInAn e R U IR, dufitesemi s, AT SE 25 5
R JE] BB R 2 v 2%, PAITITRRAIS T G 255 & il
FR522 PR B IE] A7 10 min
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Fig.1 Effects of microwave time on the yield of essential oil
from Chimonanthus nitens Oliv

2.1.2 B EbrIRaE E 2 ATHEL B Eb ks, B8
S AP AR Rk, (R L AT 1:30 B, 54
AR IMAS BRI, O RA R LGRS, 255
IKAZE R TETRRESL /IS, IR BRI, ANF T3 A MBI, =
BUFREAR, WA T RIS, FEEERRE L
N, BE Z2 iR K BEA BT A A A AR A, K AEINFA AT
AR T HEL, g 241545 R I BEE 2 oK 7%
AT, A5 R N . H SRR L S B, B AR
THAZEAR P R AR O, S ECGRITMR IR A T,
HoR e R s R e i R I R AR R
bk 1:30,

11 1 1 1 1 ]
0 1:20 1:25 1:30 1:35 1:40

FHR L (¢/mL)
P2 R A B 4 2 RIS R B S
Fig.2 Effects of ratio of material to liquid on the yield of
essential oil from Chimonanthus nitens Oliv

2.1.3 JKFREFRBARIAIRGE IR 3 AT, BEE K
ZEAFRIRBT TR TN, B A A5 R AR S ., 2ok
FEAFRMBT AT 5 h 2 )5, A ANIE LIS R R
. &6 SCHRHRE™, S0 B B (A AN, 28455
FER AW B /KRN S rh oy s ok,
AR R A S TR 2 B0 2 i e PR sl B A o, A5 4
FHERAMFR T R, BefdokEESZEMEnER 5 he

1.590

1.585 F

1580

¢ 1.575F

% (%

1.570

T

1.565

1.560 L 1 1 L ]
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ZEABITE] (h)

B3 KZE AR TED0F B8 B 2R 45 A il AR A )
Fig.3 Effects of steam distillation time on the yield of essential

oil from Chimonanthus nitens Oliv
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DA G A1 & WA R PP FE AR, ARG
=R, BOFEE w3 2 N, S Bt Rl X A
TSR M R R, HAMAR U IS /K 28 7RIt TR L R
b, £ T 2502 A,B,C,, BIF4IEE] 10 min, KA E
1:25 g/mL, /KZESZEMETE] 5 he HER 3 AIHIL Gk
A 8] L 7K 2% A 2% 0 B Ta] Xk 56 4% SR B i A 2
(P<0.01), X S5 2EHres R —2 RISIL LR T
LR, ¥R AR 4 B 1.7987%. 1.7684%.
1.7706%, “F-HME R 1.7792%, 7= T 1IEAS IR0 45 51, &
BT, BB AR I T 228 A,B,C,.
2.3 GC-MS &R ok

X WA A R T GC-MS KT, Helyr s
23 g, IR T AUE — A kT3 4 504 & T
B oA, BB TR DLIEL 4, B S A8 il
A4 1) GC-MS S B 45 R L3R 4. IR B/,
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Table 2 Results and analysis of orthogonal test Table 3 Tests of Between-Subjects effects
Ceoa o AR E] BRI  CKFESFEMATE R mAR T2 AWM AmE Yo7 FlE B
WS (nin) L. (h) (%)
mn (g/mL) o BEIERIE  3.68x10™ 6  610x10° 7326  1.40x107
1 1 1 1 1.2385
e 16.76 1 16.76  20029.70 0.00
2 ! 2 2 14191 A 2.71x107 2 1.36%107°  162.18  6.00x10™"
3 1 3 3 1.1591 ’ y : y : )
4 5 | 5 17409 B 4.00x10 2 2.00x10 2.56 0.28
5 2 2 3 1.5185 C 9.20><1075 2 4‘6O><1075 55.04 ].8><1075M
6 2 3 1 1.5637 R 2.00%107° 2 2.03x1077
7 3 1 3 1.0675 it 17.13 9
8 3 2 1 1.2484 Beam  3.69x10° 8
? 3 3 2 1.3247 T *RIRP<0.05, 225 3 RN P<0.01, 225K B .
K, 3.82 4.05 4.05
K, 4.82 4.19 4.48 W4 42 [10] S HE A 1] Sy Ay,
« B ARV HAE T L A I R 3 A I B a4y
3.64 4.05 3.75 s . et 2o SN
k3 L7 L35 L35 T, SARSLIGARAG Y B S A E R I ZH 53X T e 2 # 32
1 B . . S JEN N >
K, 161 1.40 1.49 BRI AL, (HA A —E R 225, BRI 45 (1-
ks 1.21 1.35 1.25 W%A—Pﬁ—l—'}?ﬁ—}%ﬂag)Z,MEEE"JKFJ, E‘fﬁé%
R 0.39 0.05 025 FRIZ ZMREE SN 50.67%. SILSHEAR L, Ea s
FWIFF A>C>B YER M 25 7 R 2, PTRE S B &4 m il s g A
o = G S BRI AT e JEUBPAHL AR | A A
=EH ZBZ 2

93.27%, T & AIELIMEZILREIML AW =, BIX
HERIMERMEENR Sy HEE NbEY b, AEX)
BrRAE 1% LA AT 15 B, o5 RS I B B s Y
88.75%, Hodp (1-F J-4-TD9- 1445 -2- 238 2L 3k ) L TRTR
FYE IR #] 50.67%, HAK IR a-IRMi(6.92%) | a- LR
FATHER (5.77%) . PR EARIERRIE 11(3.96%) . ThFT 15
J5(3.21%)  AERARE A (3.12% ) 45

H 188 4 5538 T4 53 PR AR ARG IR 5T A UL

IR E A G BRI 5T, (B DI R 3R 75 225 e
BE—2E0F5%

24 EEFRELBMEWEENZE

2.4.1 AL RWMXT DPPH H H 3L R VEH
DPPH F H 21934 L RE ) Bef IR 25 (s i vk h A8 il
Totaalk st X n] DIVE PP rbe s b g ke,
LEIRER, AU RS R T i SR TR I — e
BTSN S ZR, nIE 5 o, HiE R DPPH M 3k
RE T W 25 e B2 0 FE i T B R, B A 2R R Y

T4 BRI GC-MS 74

Table 4 GC-MS analysis of essential oil from Chimonanthus nitens Oliv

F5  REEE (min) - 4 FaR (3% AT 1 (%)
1 8.099 CioHyg a-JEH (a-Pinene) 6.92
2 8.458 CioHj6 ARG (Camphene ) 0.78
3 8.932 CioHj6 7450 (Sabinene ) 0.85
4 9.085 CioHyg B-IRJ (B-Pinene) 2.90
5 10.209 CioHyg JK 54 (Phellandrene ) 1.02
6 10.331 CoHy, 4B4=4E4% (0-Cymene) 2.06
7 10.459 CoHy0,  (1-FIHE-4-TH-1-475-2- 535 CL 5) TR TR (Cyclohexanol, 1-methyl-4-(1-methylethenyl)-, acetate) 50.67
8 14.411 CoH ;0 HEPHE (Eucalyptol) 1.22
9 20.881 CoH;60 ZETrERE R ((-)-Camphor-) 1.89
10 22371 C,,H,00, Jits B2 VK A 16 (Bornyl acetate) 1.27
11 23.836 CioHyg D70 (Pseudolimonen ) 3.21
12 26.892 C,H,,0, a-LTEAN IR (a-Terpinyl acetate) 5.77
13 28.06 CisH,, B FH (B-Elemene ) 1.60
14 28.869 CsH,, 1114 (Caryophyllene) 1.12
15 29.717 CisHyy AEE)E (Humulene ) 0.67
16 29.902 CysH,, FERARAFNH5 (Germacrene D) 3.12
17 31.301 CisH,, y-15 )i (7-Elemene) 0.81
18 31.38 CisHy, 7-EEVE 1 (-cadinene) 2.02
19 31.903 CysHyy O-FL#M (5-Cadinene) 0.77

20 33211 C,sH,,0 £141% (Caryophyllene oxide) 0.64
21 41.531 C,5H,,0 IRAE AL FRIA TT(Humulene epoxide 1T) 3.96
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Fig.4 Total ion flow chromatography of Chimonanthus nitens Oliv essential oil

IC5, “& 81.60 mg/mL, ¥k IAZE| 100 mg/mL B, i
BAEFH IR 2] 56.13%, 1M 2, 6- /8 T H-4- FH FL2E
(BHT) ITE &3R5 F 95.42%, 5 BHT FHILER, B4
Z5¥E & X%t DPPH H H 3L E BRAVE AR BHT 19
PrEAEN .. A LSRR, meSE AL mEE —
& DPPH H HEEAIERVE .
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Fig.5 DPPH free radical scavenging effect
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2.4.2 BWEERFER MR EITME SLEeLE R an
B 6 fims, 4SS & IBAE 10 mg/mL Bsf5 BHPEXT I8
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