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Abstract

In this work, essential oil of Cinnamomum longepaniculatum was obtained by solvent-free micro-
wave assisted extraction (SFME). Compared with hydro-distillation (HD) extraction, SFME can get
higher yield of essential oil. Through the single factor analysis, the optimum extraction parame-
ters of SFME were extraction time 25 min, irradiation power 700 W. The extraction yield of essen-
tial oil was 2.2 mL/100 g. While the extraction yield of essential oil was 1.6 ml/100 g by HD. The
chemical constituents of essential oil from Cinnamomum longepaniculatum extracted by SFME and
HD were analyzed by GC-MS. The volatile components are composed of alkenes, alcohols and a
small amount of esters. In the essential oil obtained by SFME, the content of eucalyptol was the
highest (RA% = 67.07%), followed by a-terpineol (RA% = 11.33%), and then sabinene (RA% =
10.98%). In the essential oil obtained by HD, the content of eucalyptol was also the highest (RA% =
53.84%), and then a-terpineol (RA% = 14.89%), and sabinene (RA% = 10.48%) was higher. The
DPPH and ABTS radical scavenging experiments were used to value the antioxidant activity of es-
sential oil from Cinnamomum longepaniculatum. Moreover, NIRS provided more evidence to prove
the antioxidant type of essential oil directly.
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W E

AT 5T R FH T Y 77U Ak 08 4 B R B 35 (SFMEE) 4% ZE /K 287835 (HD) IR B AR i v . B AR ARER T
TBEFIBBEER LR, AR 2R N2.2 mL/100 glFkl, KESEEERB MRS
P2 B 41.6 mL/100 g. 385 B R 4V B SFME ) B AR REBU& A R Th #3700 W, i AbBE A 7]
25 min. FGC-MS##TSFMERTHDAEER ARG HAb 22 4y, THARFE R Mo B R, BERMAER
ek A AR . SMFEERBHEM Y, M-S ERE T HBEAN S’ RN67.07%); HikRa-
MM (NS ERN11.33%); BESEDEREENSEN10.98%). HDEREBRRER T, ROSER
T R AR B (R S BN 53.84%), KRR a-ATHEE (MY & B N14.89%), 2FESEHE R (H5T
48 4N10.48%). TEDPPH. ABTSH HEFRLEH, 50%IKEFEMAE S DPPHIE EF H HELNE
B2 N96.50%, S5%IKE FIEHFEHXTABTSPHE 7 H HEKTEREN96.35%. 7] WIHRE M B B
HELABRRHERE, BXNABTSPHHE T HHENEREIE T DPPHEE T HBHENEREE. R
FIE LT AMBOR (NIRS) AR Sdh AT LA Y635 M SRR T M ARRE T IR B AL R AL, N4 J5 B AR R I )
B TR ALEIE R

Xiin
WE, AEW, TEFIMBERER, SR (GC-MS), TEERE B, T4k
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1. 518

7% (Cinnamomum longepaniculatum (Gamble) N. Chao), HRAERMEJE, &3 EMA K H7MF[1].
BEEMG N, EWdb. B, B, =, Wl TS RS E o A6[2], FREEERH
FERE I P B IA T A= =1 46% [1]. WM EEH T2+ 5, HPmas ik amREainsEi. i
R, P BEUR. PP PR PUWEE. B bshBkEE . BT A B [S]FAPT AR E AL 41 R AR
ZHEEA RN PUMOR . FRIMBE. BUREE. BRmAE. PUEIOER BN E BEEEE (5] BFTEE
BH R AR SR ) B B EPE, 0 A2 RO R B RS 3 (0 A 2 40 T R TR 51 7 4D /) LV s = 40 e e 5 2
T INER A R [6] . O BEL-7402 4 B A SN 40 s PE[2] . ShARRS o2 — PR IR R AR
WY, BAPUEAEME, SRR A A, B ERER A BN ARG A, KR
ECEE I R AR BT AR AR B FH (0 R IR0 2 S5 PR B A I A B X [1]. FENAR N, A ik
A (MR B S ) It 2 72 AR H R [ 7], B B R NG 20, 754 oy R G R 9y WUE
At W ROS H S BN ARMAERU MW EE, i EESuRafr Ky 7451, DNA, &
Fs ARG BE[8] [9]. BRIk, AR H HEEMAELE S5 NS — RFMB L0 (1 7= A4 B BRI, Wi « B PR o
PR IR AT PRSI « o I P95 A 98 RE[10]-[15]
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T2 F

CLAMETE AR SE — PR T 237 4 30 S5 7 A (R A DGR 20 R 2313 3 45 S SR 8 W I 731 &5 #4571
WA ITIEL6]. ZHARRAPGE. o8 FERAEEF R, TRARITEFESRRS[17], fERAR
FeA g o B4 e Tt CAF 2] T VZ IR, AR 7R B I T AR AR X i AR R T R B S P
FAIHAT 73 H[16] [17].

FEGL IR IR B 7 VA 7K 257018, 7K b 28 [19], 7K 78 /R 281118, B I LA A A B [ 18]
K ZE RS BRI A 70, AR SR AR BRI, RN K, Hb T miRsok@iE
FHTATASEAS ot BT AS i 18] 5 7K b Z8 IR 2 MR BE A I, T ARG i ot SR, R R AN R A A A o, 0
FH 40 i B 25 (0 R 40 SO AR BB [19] o 7K 78 SR TR IO AR BATE T ml 3% (1 Z8 VR BB S 1 R Tl 5 7K R K I 1)
Fefol, TUHE SRS I S 0T, EILRE R, HE DURIE SRR 18] I IR A AR U A2 SR HURS il
Mgk AR, FLAR IV TR 8 G 7RG T R SO o PO RBR, B RAR B EARIE TR MR A &S,
{RAZF AR B A& TR B, B FH B D [18] 0 TV SRR A HUIE (1 5L 21 AR AR ) S sk v (1 s 67 7K AR Rl /K 28
SRR AN EE, FERURE I — IR A B A BRI, 2RI T KRR, BRI T RERE, S B R
K5, EFRCHN AT ARG 18] [19].

A SIS DAV 77 i BE EE R K 285 28RV BT 1 0 e A 5 Rl it 5 %, Tl GC-MIS Ar T il A
By, I Hidid DPPH H HEAN ABTS H A5 B Se 30 it F P iE 1, AT £L M) T i
FER MM BT EACRE JTBEAT 20 M, i AR ek 245 A (5 A o ) FH A A0 S F

2. X
2.1. MRS

TR FEECR B U B 5, AR SR TS B A, WIS (40 B)VE N R I ISR .

SRR F Agilent 6890N-5973 74 HH i 1% BX F {X (Agilent Technologies, 3 [&), HP-5MS 5% Phenyl
Methyl Si-loxane #1447 FL B0 FE(30 m x 0. 25 mm x 0. 25 pm): FHRFERF NFER 60°C, £7£F 5 min J&:
PL 4°CImin R FHE S 120°C, fR£FF 5 min; UL 3°C/min HE AR ZE 170°C, {#%FF 2 min; L 10°C/min
AT 2 280°C, fREF 5 min: JRALEIRE 230°C; # M4l He (99.999%): A1 43 kPa; %< (He)
R E 1.6 mL/min; HEFEE 1.0 pL, A5000s WEFIZEIR I A] 4.0 mine HLF3& & (ENE E, fEE 70 eV;
B TURIERE 230°C; DUMEATIREE 150°C; #2113RF 280°C; i B3R YL m/z 40~400, 1b2F4L R EE XS B
F NISTL1 FRBERE . £LANEIEASCR FH A8 3 AR 421 716 %4 (Thermo Scientific Nicolet iS10, 3£[H).

2.2. LAk
2.2.1. HEMESKERNTE
F B FRIOHAE R K 1.00 g (Z47), TN 105°C + 3CHIMA TR EIEE, 1HE S /KEHN 8.90%.

2.2.2. HEMENESKENE
FEEHRBUIEEHR K 1.00 g (Z40), EZEBKTIRE 12 h )5, WIEMEREZ KD, HHEBME
IKZE N 96.97%.

2.2.3. KPR IRAEZERURER®(HD)
KR KRR 20.0 g BN BRI, N 500 mL Z818K, HAEIMAGATKH 2R 2 h, BRE
HIZhR 9 500 W, AXHUE e R RS IR IGES T AR i, —20°C TR IRAT

2.2.4. FoBFIRUR EZEBUHARNE I (SFME)
Tl SR G FH AR AR A U (XHB00A, BRI R B R R IR A F), — A2 BELAER 1 S B
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BN —ANEE 2L AME R SR AL %, . FE 2 FREX 50.0 g M T-RE b 26 A 500 mL /K =I0IRIE 12 h, ARG HEH 2 21
KAy, BERERREBIR T, BN BRI, Rk i B S U S 2 PRk vl

225 BRRSH

RS FREL 50.0 g RCTRE S 500 mL /K323 12 h, ARG HEH 2 00Ky, BB BRI T, B
T A B RE U, KB S B A R S B B O 700 W, R 2.0 min 12 5% — VORI AR A .

F B FREL 50.0 g XCTFEAH 56 500 mL 7KiR¥ 12 h, SRIEHEH 2 R0k, #ERERM S, A
TR B 2 I, 44 iple s SIS 8] ¢ B 9 25 min, skt T #4373l 7y 500 W 600 W 700 W. 800 W. 900
W, IESRABHAAR . BEELSE BUG IR ARG T, —20°C IR AT .

2.2.6. MEKEEIUE

1) ¥&Bx DPPH FAE T B Hi1Z&(DPPH ) B /7l €

DPPH R 1,1- R HE-3- il L IR, & — PR A2 e B A G B B2k . DPPH Ak i J5 ¥ 2 i DPPH
ST —ANRRE I A B E S PR — A RO 45 S, AEROE B, R R R
[18]. HT/K ZBERCHIME N 0.00%. 10%. 20%-. 30%. 40%. S50%[¢IFE iFE Al 380 mg/L (1) DPPH ¥
W, HL0.1 mL AFNREERES S 3.9 mL DPPH IR A, & R ALE 30 min J&5, 7E 517 nm b & o
B, WP 0.00% IR IO GAE N A XTIR, BT ROGEISIE =k, BCTF{E. DPPHEHTOLE 5k
FERREF IR R, OB T LU BRI IR BE AR AL, DRI mT DR SR 5 T AR il R bt 44 BB 73[20]

2) {EFkk ABTS FHEF B HZ(ABTS B i E

K 2% FREL ABTS0.0406 g AL g8 0.0070 g, 43 FH KBS F/KE A 2] 10 mL, SEE=VRA PFIE TR,
FE IR B2 N S 12 ho B 1 mL VAW, 7E 744 nm 4b3545 F PR AR RE 29 175 (1) ABTS YA TR IIWROGAE .«
3 HEL 0.150 mL ¥ E N 0.00%- 1%+ 2%- 3% 4%F1 5%[HIkS AL i 5 2.850 mL ) ABTS VAR A
FEF IR B A FRE 2h, WEBOGE, FramosEssne =, BCrEE.

2.2.7. IELTHMEBIRRIRE

Xt FIRFEARBAT W R, FREBSR PRI, EX6E AR g e gk 25 A k. i
Hi I BTG LA 400~4000 cm ™, BEAEN 12, BEAMRESLIINR 3 WRECT- B .
3. HRENH
3.1. FiEFIREE
3.1.1 WUERREhHE

7E 700 W B T R SRASRS I A BN S J1 22 #h 2R, sl 1) . BESE ZEHUN A] B 0, ks i
PEBCEGEIE N . 25 min N, RS AEECE ARG, 25 min 5, RMAARREAR L. K, %5 25 min
N E R ]
3.1.2. RERCETIENTHE

AR SR Th TR PR B R s, 4> BIE 500 W. 600 W. 700 W. 800 W. 900 W ik oh%
NHEAT 25 min PIRGE A EL . SRS A0 i AR BE S Th 2R B AR B s n B 1(b) B M Th /N T
700 W I, FEIMAARFABE RO SR B g i, KF 700 W i, FrfSs i AA g A R . Kk, HER)
PHCRE . AEFEMRESR, LHL 700 W NE AR I,
3.2. JHERHRYL AR ST

B I AR T3 R B I A AL SR A R, A R M R R 2 R B R B L 2,
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SR

B 2 v, AR R PR R AR . BESRAND B BRI A A . FH TG TG i A Gk 2%
TEIRAG RS R R MM, B HIF, EEERMA ZE R, TEFIMBERRE NN+, §&
e ARV, AR B 67.07%; HUUR a-fAMEE, MXTS RN 11.33%; s mhiim, Mt
BN 10.98%. &G /K AT SAF R, B & e I R AR I, AR 80 53.84%, HiX
S a-FATHEE, AXTE RN 14.89%, EEEWES, X EEHRN 10.48%.

3.3. JhIEFEHFTELRE S

H G B SC%FK R, SC% = (1 — A FESH/A X)) x 100%, o A BRSO RE T TRLE [ e K
FHIRSEAE, A KT REAASINEE S AE t = 0 AL IWOGAE

3.3.1. ¥k DPPH A TEBEREN

T 5 37 FC A AN IR JHRE 5t 1) DPPHTYAVRAE 517 nm Ak (R G AR, IEROG FEE {8 Bt KR A, T 1,244
R k5 IhAE i 5 DPPH VU S 30 min Jii, 78 517 nm AbTIIF5- 354 5 B 6 BE AR, A [R19R B2 (4% i 6 DPPH™
(G Bk an 1€ 3(a)Fram . DPPH RS v 0.0038 g/100 mL, = (X} B4 Y6 {H 0.715.,

FH Pl 3(a) T AT, 10%3K & RS il XF DPPH I FR %A 54.80%, 50% (147 7l Xf DPPH ITE RN
96.50%, B A ERIFE R, X DPPH HIIE FR 2B Wi g =y o n WLl RS o6 DPPH™ I T 8 AL MEAR
o PRRAIREE A 10% kS I X+ DPPH™ /35 23 B m] ik 21| 50%.

3.3.2. WA ABTSHHETEHRERED

B E ) ABTSVERAE 744 nm RS f KOG FEME 9 1.095, 725 EIX RO G FEME 9 1.095, AN
TR RGO ABTS™FRT7 Bk 23 B RS 94 AR A R 28 40 1) 3(D) FIT /s » 193K B ARG il % ABTSTHITE B
40.09%, 5%3iK 5 HIARGE ST ABTS HITERRE A 96.35%, 1] WLAE(KIR B FRS i xF ABTS™H B HIiE bR .
T EL BB S R B e R, X ABT SR bk SR R 4 v
3.4. IRLISM I S mER R S

TSRS 8 R LT A SR P S I 2B 4521 415143 (Thermo Fisher Scientific, S5[E), 44V
B =K. TR AH CO,, Jolb AT R HEHIBR CO 5L, MM B WA B0 S WO R E . ik
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Figure 1. Extraction kinetic curve for essential oil (a); Effect of microwave power on essential oil yield (b)
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Figure 2. Chemical composition of essential oil from Cinnamomum longepaniculatum
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Figure 3. Clearance rate for DPPH free radicals (a); Clearance rate for ABTS free radicals (b)

3. DPPH PR F B E B E (a); ABTS FAEFHEBEEBRE(D)

B 3 20 AN AR I KSR 5 Y DPPH AT ABTS Y8 MGEAT Y6 27, AR 48 ik 4 s, 06 B8 3 80~2500
cm TEE W BRI R, BRSO HRAR S B RwGRE, ST
I 4(a)f [ 5(a)>y DPPH 1 ABTS FEMH AT NITS ZES R ETE R, & 4(b) R 5(b)s2 40 /M # —
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Figure 4. Original spectra of samples (a); Second derivative spectra of samples (b)
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Figure 5. Original spectra of samples (a); Second derivative spectra of samples (b)
[ 5. ABTS #FmiE i afisti&E(); K& MR E (D)

SEOE K, AT RS S, K NI OEE I R, B BRI, K 4
i, TEIH 1100 11050 em T ARAT AN EE I RCUE 7R L 870 em Tt BRI A — AN R IR I g, AR
[Fi) % K 1 1) DPPH- 8 1 — B 5 BB G A5 AR LI TR, 300 B A [ 3 5 (1 e A% 455 7 X DPPH-— 45 AH [F]
MIFLEAIT; 6 5 o, fEi AL 1050 em ™t BT A — BRI, S (R R T 1 ABT S VA LA —
B G B AL AR, 18 B AS [R) BE Ay AR Jih o) ABT S B A R i a4 28 8 . 1] 4(b) A4
S(b)X LA 0, WAL B ASR AN ], ek R IEARAN [, AT DLyl AR R il 6 DPPH- I ABTS A & AN [A] 1
PUA AL,

4, 5ig
A 7SR TE 745 750 At B R BT A G K A5 0 A ot R i o S PR DR 2RI R A T T

4 1.6 mL/100 g, SFME vt HD ¥4 3 & R s $2 IR . 8 s 2R 0 Ml 58 SFME e %
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U N Th 3 700 W, ik AL BR8] 25 min. ] GC-MS 434t SEME F11 HD & HY ) i A5 4 & 3 F
LRy, AR K R 2 B R B SRAL S A > B B R A AR . F TE T IO v A4 Gk
AMNESPAF PR b S FEAE IR, EERUMAHEE, (AEEMAZE R OB IR RS il
BB v AR, A B 67.07%; FLUKOE o-FATHEE, AHXT B RN 11.33%:; R )d S i,
4 10.98%. A% GE K ZL VIR IRE W o, o3 B B e R O Al B, & &0 53.84%, HLIRGE o-
FAEE, BN 14.89%, S BEWMEE, N 10.48%. 7£ DPPH. ABTS H H1 52 F, 50%IK
JE B RS S RE o6 DPPH BB 7 T R BB B RN 96.50%, 5%k (K T BE S 6 ABTS FHE 1 H i 3
MR EEN 96.35%. AT WLIHARRE 0 P A B B A R iEBRE, HXY ABTS BIiERRAE 1T & T
DPPH. FIE LLANEE A K b EAT 61 20 BT SR R FC il ARRG o I B S8 A2 B, D9 4 I 005K Jel A 42 A ek 1)
W T SR AL HOHE SR .

EHEWH

V2 TR R R AR BT ALY 5% 3% 5 150 5 4 301 H (2572016BBOL) AT 2 b Mkalk k27 ks A 6138 )1 25 13
H (201710225018) 1% 1 .

SE
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