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Abstract

In this study, taking Schisandra chinensis (Turcz.) Baill as raw materials, microwave-assisted hy-
dro-distillation was applied to extract of the volatile oil. The main chemical components were ana-
lyzed by GC-MS. In addition, the antioxidant capacity of S. chinensis volatile oil was analyzed by DPPH,
ABTS and NIR. The results showed that the volatile composition mainly consisted of olefins, including
a-ylangene (RA% = 30.463%), f-himachalene (RA% = 12.368%), and (E)-a-bergamotene (RA% =
10.296%). Furthermore, the free radicals scavenging capacity of volatile oil was analyzed using the
characteristic spectrum of functional groups in NIRS. It is helpful to study the volatile oil of S. chi-
nensis volatile oil in the future.
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m =

AT LA FR T3 S8 ok, SRR s s Bh AR R B L R FIE R M, 32 GC-MS T B R4,
WA, B IE AR FIE R MDPPH. ABTSIE R H HHZERE IR, ULEOGE SN RIEXT K P AL
HBAT, LRERRH: EHRTFREERERSFEENERIMEY, RPEEBREAINa-KZ
15, HXTEEN30463%; B-HEFEE, HXEEN12.368%L KL (E)-a-hFHER, HXEEN
10.296%. #RJ5, RAEASE BEF R RHERGE XL TR 738 R M RTE R B B 13T o1, AR
JE AR FHER M TR EBAR SR .
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1. 518

JEF¥F-(Schisandra chinensis (Turcz.) Baill)J@A =FHEY), XA IKRT, NHEKTRIEAMEY,
GO AR R [1]o FBRTo0 N EE TR P AL R TR, bRk 7 R B AAERERIL. WS
WALy AT E 2], AT, bR T ARSI HNE, BAEFRBNE. B, (EF, S AN
B, WHSEDIR3]. HEESHERM. KEER. 28, AR =0 2K 800 [4]. Hd b Tk 7R sk
FER M EAR 2R F . Mw B EUR. MO ME RE. FFRRGMRERANRY . EEEZFEH
[5]. H BT EZEEBUR B BARG K 281805, KA ZNEE, RN 28 MR R0E, BIG SR E0E,
MR A KA, TV SO A E2 AT BV I 2 i [ R AR [6] [7] [8]. /K rhZ&iBE e MG Fld ), %
KA AN R IR U v, A S8 S i Bhi2e Ve K i 28 AR B I #Ar 2X, Be dli B AR )
TG BRI AT R, HAEATHEERN, AR, MMEREFEMRA0], TFE RO
PN T AR [6]. BRSR[6]. AEUH[10]. ZBE[11]. BEEA[12]. ABEE[1S]FE R X T Ha
PrEMNEE RO S & RENEVE[5]. IG5 B IR J1[14]. Bab R R JI[15] B-HHEE D&
FrfeJI[16]55.

M ZLAMEHE (near infrared spectroscopy, NIRS) & —F 2 2H 4 Gk 553 M 75 v, AT LAIG 08 Ji Ao %o [ 44
TR RIURE AR AR S5 22 PR T ELREHEAT P T [17] - L0 AN ROR 32 BLR — R340 1 P I [ f AR
PRBNFN 73 ¥ 5 2 5545 SR 28 Wt 73 25 A NS A S W 43 W 7 [18] o BH T X Pl AR B AT 24 it H &
o BT AT EOARAR HTERT SR AL BT MEEN B RR, IR LLANGE o i R AE
Tl gl BEZG . A BRI R B4 1 I [19].

ARSI DUl B 2R A U I A5 0 b R4 R ORI FE R G, 183 GC-MS 23 H ks it 1) 3 2220 ik
Yit, JF HA T LA A BRI B BB TG BRAE U EAT VAN, 3 — 2D Ab R 74 R R AL
Moy AT E A B T EAT 40 AT, A LGS T3 A B AE HAh A5 B FH AR A H0H s SR
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FIFITE &

S

2. EW
2.1. MRS

2.1.1. SEEPPH
JETWR T BEER B IEVLA RN IGIRIX, AL TR T IR SE 4R il bR A%, v 2 40~60 H,
VRN IERS o

2.1.2. KGR

S BT RE IR A ASCR T Agilent 6890N-5973 A1 AH Jid 1% 1 FH A% (Agilent Technologies, 3% ), HP-5MS 5%
Phenyl Methyl Si-loxane 344 47 9 B 415 4 (30 m x 0. 25 mm x 0. 25 um); FHEFEFF AR 60°C, f£4F 5 min
Ja: PL4CImin TR A 120°C, fRFF 5 min; FHLL 3°C/min #E AR E 170°C, {/FF 2 min; L 10°C/min
HRFHE R 280°C, fR%F 5 min; VRALEILE 230°C; HA A4 He (99.999%); AHHTE 43 k Pa; #(<(He)
R E 1.6 mL/min; HEFEE 1.0 pL, 5000 W FIZEIR I A] 4.0 mine HL73& 6 (ENE IE, fEE 70 eV
B FURILE 230°C s DUMGATURE 150°C; $EIURE 280°C; B L H m/z 40~400, L2440 bt
F NISTL1 Ji i 2 .

LLAMETEACR F 7 AR 4 21 4014 (Thermo Scientific Nicolet iS10, 32 ).

22. EWAE

2.2.1. tEREFEKENNE
FERAFRECH RE AL TR 7 100.00 g (ZA44), N 105°C + 3 CHIMAE TR S, & /KE N 11.56%.

2.2.2. WURTBBNRIREZERAL AR FIE L

BB A AL TR T RN Ty, AR 100.0 g BN 2.0 LB, BA 1:12 g/mL BPRHR ELIn N ZE1K =
TR 24 /NG, HRG I BRECES, 23 5K FAS (5] B0 Ao D 2R EAT 26, RS i il /K 28 H T WS sE T3 G
5.0 min iR HE, B RN AR B B AR O 1E . BEELTE R USSR A T HS R
ZTKRRIN TG, —20°C Wil RATF

2.2.3. Rk BHEE UK

EBR DPPH [HES 1 H H 5L aE 77 Iik:  FHIG/K BN b vk 74 AR i 20 50l B ) B AR EE A 0%
10.0%-. 20.0%. 30.0%-. 40.0%-. 50.0%7F1 60.0%[¥I 4t kT FE AL AW, ¥ 0.1 mL FIRAFIRBE IR
MHFE S 380 mg/L (1) DPPH LFHER A iR G R A, ARG AL E 30 min f5, 7E 517 nm AL E ok
B, WIEN 0%HIRE SBIE R RN A v FTAWOGAE I 2 = KBCEME .

DPPH & RR H LI RE /I N: SC% = (1 — A wu)lA s x 100% [16]

TR ABTS BHE T [ 3L AE /IR K% FREL ABTS 0.0406 g ARl AT 0.0070 g, 4373 F 25 B8 1K
FEARE] 10 mL, JFEEEIRG AP, 7EREE = TR 12 h, SREIRI 1.0 mL VR &V F R FE 33
545 3] ABTS K, £ 744 nm Ab3RAG — RO AE . F JE/K BN A6 FOR 35 ACMIFE it 43 7 BC 1l AR AR L oy
0%- 0.40%- 0.60%- 0.80%- 1.00%F1 1.20% 1) A# B S, 4373l ks 2 W B 0.150 mL 0%. 0.40%- 0.60%-
0.80%-. 1.00%#1 1.20% 5 2.850 mL ABTS ViR &, 1ERME =R FINE 2 h, WEBOGE, FraWosES
MWE =, BCEFHME.

ABTS 55 F HIEMIBE 1. SC% = (1 — A sa)lA i x 100% [20]

2.2.4. LN EBIRRIRE
i B 1 SR SR R BTE Ll 4000~400. G FARERT Je BT 24 R BIRR, AR ¥ 2.2.3 TR [ N
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S B B ER SR 43 0 N b A T A
3. BEES
3.1. R IEEERNIL LK FREHzI hEMR

B EIRIET K2 R HE B A R FAE R DIy 175 WIS R ik 60 204, BEFE 3 20410 ks il
AR, BEEBMAERARAEDR, WE 1a). FEERBERBEK, BlressE, s s KoE R
ARNE, MEFECA 48 min LS, FEHATIAE KA, AT A NI BRI mAE R, %
FEHLES 8] 4 48 min.
3.2. RUBThE L AR FiEmiR BN RS2

3L S PRI AE FL R T, B4y 100.00 g TR AR, IO R AZRIE/KIZHE 24 h, JET/KS, i
IR e A PR B 8] 48 min,  FRAEA RO ThaR N THEEL, 10 3R AR BE ROR Th R A8 4L, anl&]
1(b). FEERE IR AR, WM R 8K, HE MR KT 500 W 25, FilEREE, &h
TR, FRHEERE A SERZHAY), kM r=R, 246 LRREE, mE&HERRERE
B Ih 2~ 500 W
4, IRERSHHR
4.1. ARENAZAESNIE AR FRIEKSE DT

JE I A T B U S SRE UK T S RO S R ARG R EE, b R RS A A T AR L,
Wik 2, B a NARGAFERAE vk 7 RO BB 1, B b N TEIE IO A B 2K HL 48 min )5 JEURHK) H 8 1 .
MWEF AT IE S, Ea P4 AEREG, w8, SREAHIFERME, B b HEmksh b
FI40 L2 AN BRI IR, 4B 2T, EEE B TR RS 24T, NN GE, BRI
Tt REE AT, RO 2 B A B T R R [5].

4.2. JLARRFIELMELFLER ST
R AL TR T4 A Ml 1 SR VE o T FAG 2 4L, $E R ME RO A4 FR . 02K, CAS 5. 1.
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Figure 1. Single-factor experiment of microwave-assisted hydro-distillation extraction; (a) Extraction kinetics of micro-
wave-assisted hydro-distillation; (b) Effect of microwave power on the yield of essential oil
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Figure 2. SEM images of raw material (a) and residues (b) after microwave-assisted hydro-distillation extraction

E 2. dLERFER Q) SRIKHBERIBREZRE (D)FHBERE G

P E g e AR B L3 1.

IEEUH A E 2% L) ERRIRFHER S FI T4 L, INF L FE 3 FTLLEH, db R FHEERIER S 2N
IR G, BB DRI RY. B TS EY. KR &R RN a-ik 220, FHXT & 5N 30.463%:;
FLUZ BT, AR A8 12.368%; (E)-a-fhFHZMR, X &M 10.296%; Mk, MHX& =
4 5.320%, MEAF 2,4- T HEREE, ()-p-AEMME . K IRIGSE S EMR S . B TES PR AR A
MG, Jit L&A R 5 2 Ak A 2] 100%.

4.3. EEMMELTFERR

43.1. %% DPPH A FHEBESEN

DPPH (N,N-— 2% 5 = i B 2R B F h k) A e B & B ek, BT 2R R0 S 40 A0 A7 [FL52 el £ 45 (1)
W TR, RARHE R E R E hE[21]. HACE ) DPPH &R 24860, 7E 517 nm AbERAS i KIOGIE, A
1.157. fEMEfEd, dbRR PR R AN TS5 DPPH dfae i E LSS &, A=A L Gtk
G, BTG, WO EET PR ERROGEAR S 4 B, 4FERIKREE N 10.00%HT,
SC% = 19.10%; ¥~ 20.00%HK}, SC% = 24.63%; ¥4 30.00%H], SC% = 32.67%; ¥ A 40.00%F ,
SC% = 42.52%; ¥ ¥ 50.00%Hf, SC% = 47.54%; ¥y 60.00%F, SC% = 74.07.

4.3.2. £ mER ABTS [IESFEBEAEND

ABTS £ 3% M AU A0 5 A ilida e 106 S (4 BH B9 1 1 B 28 ABTS, W3R I NS h R i3 VA B A
gr, WA S ABTS BHE -+ B R AR A OV TS AR €[ 20] . HBCE K ABTS IS WRTE 744 nm
AEEA RIS Y 1.3830 IINAEMIFE S 2 J5, WA, IR SR BB K, VAR
e VRO AE AR AL 0 P15 B 24 RE SR A 0.40% 0, SC% = 40.85%:; ¥ i 4 0.60%H) , SC% = 61.42%:
WPEH 0.80%F, SC% = 77.05%; KN 1.00%Hf, SC% = 85.16%; ¥KE N 1.20%H}, SC% =91.39%.

4.4. R HFERR B BERENAEAINERR

DPPH 11 ABTS J VK S HIRE 5 JFLUA 3 21 A B 4N 2500~800 em 22 6] ¥, A5k i 181
K 6(a) I 7(@)Frar, % REBIFEA I FE A A7 25 T T = AR T4, 6 R s R B kAT AR BE, ] 6(b)
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Table 1. Chemical compositions of volatile oil from S. chinensis fruits

#= L ERARFELHEZENFAER

S RBEHE min BT CAS = HFR HXEE RA% ZEH
1 18.209 a- k=W 14912-44-8 CisHa 30.463%
H
2 25.007 (E)e-HFHER 13474-59-4 CisHas 10.296%
H
3 25,524 o TR 483750 CusHa 2.836% \Ci;
4 26.015 ()-p-TEAasE 18431-82-8 CisHas 4.897%
5 26.26 AR 495-61-4 CisHas 3.506% %
6 27.01 S-EE S 1461-03-6 CisHas 12.368% m
H
7 27.721 KRS 5989-08-2 CisHas 3.555% -
H H
HO ——
8 33.795 2,4-—FREEE 16308-92-2  CgHy0 4.019% N A
9 36.405 BEE 6617-49-8 CisHaz 5.320%
466-=FE-2-3-FE-13-=F
10 39.507 B CisH20 4.616%
17)-3-E =3[5.1.0.02,4)]F R
11 39.623 35-—FREEPAE 27129-87-9  CoHyp0 2.587% Ho \/@
o}
0 /\\/\
12 43.099 BE-_FBR-THE 84-74-2 C16H204 30.463%
OW
0
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Figure 3. Chemical composition of volatile oil from Schisandra chinensis fruits
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Figure 4. DPPH free radicals scavenging ability of essential oil

& 4. #5375 DPPH B HREAE

R 7(b) R, SHRAGANBIEEAT IRk G . L& 1 6~ 7 v LLG M R TS [5)KS vk 2 45
6T P ), AL B AR — B, A RS TR B S b R RS S Bk 2L BE B R . BIRRASIH]
AR TR £ A R 7 T AR — 3, #BAE Ky 1100~1000 em ! A7 LS (R4 BRI 4716, (B /& DPPH fi
FIZELE B 0y 880 em t ARA74E 5 IR 1K C-H W liciég . vl LU HY, b TLvk 7456 DPPH A1t ABTS 3411
H LGRS, (HRBTTIEERIERNEY, It HIEER DPPH Wl T 15 & REEME
Yy, AL AR B SRR R TR E R

5. &

AT G R FH A il 7K rh 28 PRE ZE AL R T4 R, 45 R AR SR AR 254 T, R M = o 1.13
mL/100 g Ji K}, 28 GC-MS 2 #rdb ok FH#E R I F ZE B B IR IR &), IEH D ERIRRY) . BEK
BeREET . Hh S EREIN oK 20, XS EN 30.463%; HIZ p-EEME, M &8k
12.368%: (E)-o-fhFHZER, A& RN 10.296%: Ak, A& &N 5.320%, thoh 2,4-— FIFEEEE
(RA% = 4.019%). (-)-B-TEAII7(RAY% = 4.897%). K147 (RAY = 3.5550%) 2% (114 B #5c ir. MEAME %
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Figure 5. ABTS free radicals scavenging ability of essential oil
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Figure 6. Near infrared spectrum (a) and second derivative spectra (b) of DPPH free radicals scavenging ability
[5] 6. DPPH JEBREEST; (a) ITLISMETE; (b) IELIIMKIEMI I SH
i
s MMMMWMWM(”WW
(- TR (PP m A I
i L e el s LaLs LEaN LB £ R B 4 L m
| g
G_ﬂ g wmwwllﬁ‘m‘ QM\W‘ %u ’MMMWNMW HLWMWMW i s ‘-nxlhw Vil
a b
2500 2000 1500 1000 2400 2200 2000 1800 1600 1400 1200 1000 800
wavenumber wavenumber
Figure 7. Near infrared spectrum (a) and second derivative spectra (b) of ABTS free radicals scavenging ability
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74.07%; RN 1.20%PAE M EE T ABTS BHES T H BHAEFTEBR 2N 91.39%, 7] LUE H b ok 7 AE Xt
R ES T E AT EAE AR R ZE . WL 2 At X b Tk T F035 6 B 2L 8 04Tt —25
W, 15 H A Tk T 4 AT LA B DPPH AT ABTS I A4 | R 3%, (B R B S B R &4,
H H VLGB DPPH ¥ 15 R AE Y . DR LA H AR B T AR =W it T AL Fovk
FE R I PP TR TR A — i R B S HE

E&WE

A2 B e v R FE AR 5% 2 B 10T B 4 101 H (2572016BBOL) A1 ZR b AR b K 27 R 27 A G138 )1 2R 1

H (201710225018) 1% ) .
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