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Abstract; Microwave-assisted enzyme method was adopted to im-
prove the extraction ratio of Artemisia argyi volatile oil, the effects
of enzyme extraction time, temperature, and microwave power on
the extraction ratio had discussed. The extraction process was opti-
mized with orthogonal experiment, and the ingredient of Artemisia
argyi volatile oil had analyzed. The results showed that the micro-
wave-assisted process had the benefit to get a higher extraction ratio
as 60 min enzyme extraction time, 45 ‘C enzyme extraction tempera-
ture, 10 min microwave processing time, 250 W microwave power,
0.9% cellulase dosage and pH 4. 0 buffer solution. The average ex-
traction ratio was 3. 61% which increased 1. 25% comparing with the
sample without microwave treatment. The analysis of GC—MS indi-

cated that the main content of volatile oil was composed of ethyl

EeWB HWAHAFTITRYITHE (%5 :13c974)

EEE N 5T, & T B E AR S B, w1,

BIRAEE 2257 (1951—), 5, g Mol BF B R 8082, s 4B &
i, E-mail: yixuejing8112@163. com

KRB 2015—11—18

160

benzoylformate, spathulenol and phthalic acid, which was 11. 68% ,
5.24% and3. 94% . respectively.
Keywords: Artemisia argyi; volatile oils; microwave; enzyme meth-

od extraction
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3.8 H 4 R A T 1 4 B 5

LFYEFRFG:2X10" U/ mL, 345 O ED AR A BRA R
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KA TR 5 3 A . GCMS -QP2010 PLUS A, B 4 1 ¥t
Al R ED A B .
1.2 KA ZE
12,1 RSl K30t TS e E 80 H L i
BFREL 20 g, i A 200 mL [ B — W B2 4 2% wh s - L
pH 5 8 F 8 R0 A 8/ A WO TAE s o fE— s T 3
F B T AL — o BB RRIR A WO A B S RS AR
) 55 2 B 2T 4 2 L B, B TR IR AR S 7R —
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1.2.2 GC—MS Rl dl 4 1 L R ME T
I1mL PCREHIJFHZERBEE 1 mL, LR 25 L
B B2 0.5 mL, il A Na, SO, BrK, B 1 pL #47
GC—MS 4347 .
1.2.3 GC—MS # i 414

(1) 3% 4% {4 : HP25MS 8 4 3% & 40 45 #E (30 m X
0. 25 mmX0. 25 pm) ;AN EHAE A, f#E 0. 8 mL/min;
PERE CTELE 250 °C 5 B F TR 60 C Z AT 10 °C/min. 60 CHf
P45 5 min; 2R JE LA 4 °C/min 1Y 3 B FHIR 3 100 °C ., R 4F
7 min; FFLL 5 °C/min By 3 FHE B 250 CLREFE 5 min; i HE
1 pLs M 1 50
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(2) [ e % B 0 VT 2 09 0% E A8 B0 b 3 JE]
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B ] 2 30,40,50,60,70 min A 3 44 % 3 A9 R R S5 1
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5 A SR 2 1 00 e ) R Pk e 2 68 PN 0 R R R O
B P R BT B 1 R R SRR 4 A i
TR A 5 Bl 25 ) 30100 B8 4% il 4R BRI e, e o
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Figure 1 Effects of microwave-assisted time and power

on the yield of volatile oil
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Figure 2 Effects of enzyme extraction temperature and

enzyme dosages on the yield of volatile oil
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2.2.1 IEIABE RN B 2 dhe] B, 7E AN R $R BOR
BEAE T BT T 0. 9% 5 S % K i R R B
PIAR N, TR EE, DAL 3 v AT 2, 2 i A B[] 8 5 60 min J5 . 2%
PR pH R SET & AR BCR R /N 0 pH (B 4. 0
LT B R IR A B R B pH{H 4. 0 /E IR E & 4.

TE S SR 06 i SR b I 3 T A B U R A IR B L Rl
A 3B () AN T B 4 AN T e ol AR 3R 5 i K B AR
MIE ARG B 2R Lis (40 R HEATIF R B3t £
AP E 1w ai R L% 2.

I35 2 T 4% PR NS SE i R T B IR 1Y S e R B>
D>A>C, HEHETZHE N :BDAC, , B B fF I H] 60 min,
it gt L 45 °C e i AL B (] 10 min, BRI T 250 Wi
WA 0. 9% MG rhilk pH 4.0, ¥ ER B &8 3 )k
WOUE LR A3 B4 & i 0 T SRR 3. 61% . A, AR

1 EXREMERSKFRIT

Table 1 Factors and levels of orthogonal experiment
L, AMME BEER CRMAE D Rk
T b mC wE/me W
1 45 43 8 230
2 50 45 10 250
3 55 47 12 270
4 60 49 14 290

K2 REERHMNEZRBER

Table 2 Orthogonal experiment result of volatile oils
e A B C D EEFD 2R/ %
1 1 1 1 1 1 2.84
2 1 2 2 2 2 3.50
3 1 3 3 3 3 3.03
4 1 4 4 4 4 2.98
5 2 1 2 3 4 3.08
6 2 2 1 4 3 3.14
7 2 3 4 1 2 3.23
8 2 4 3 2 1 3. 30
9 3 1 3 4 2 2.97
10 3 2 4 3 1 3.13
11 3 3 1 2 4 3.19
12 3 4 2 1 3 3.13
13 4 1 4 2 3 3.30
14 4 2 3 1 4 3.33
15 4 3 2 4 1 3.40
16 4 4 1 3 2 3.18
""" B 3.09  3.05 3.09 313 817
ks 3.19 3.28 3.28 3.33 3.22
ks 3.11 3.21 3.16 3.11 3.15
ky 3.30 3.15 3.16 3.12 3.15
R 0.21 0.23 0.19 0.22 0.07
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BLZ &M AR B B0 . A T A B R B AUA 2. x4 XMHEEZRNLERS
36% P HFAME 1. 25% B Em R K 34.5% ., AR, K Mk Table 4 The chemical composition of volatile oils from
JE A Bl F 5 8 1 2 T A AR UK Artemisa argyi leaves
2.2.2 EREEE RV @R 3 AT R AL B ) Y o Em EEY LR
F{H=5.274,/NF 5. 39, KM KA 2. B MR ET ) B R Fs ] /min fess i /% /%
JEE TN B 0 23 ) o A 5 SR 2 i) S 3L L AP R T R ) B 1 48.72 11.15-— W=} Fifx 1.27 99
PEy 0.053 & Bk 5 25, W A IR B 55 I [R) Y 3 LE AR 1, 8-C2-50)-— Fi-2-% 141
i 2 28.12 - 0.29 98
%3 BEAFES 3 15.62 R 2.06 92
Table 3 Results of variance analysis 4 36.38 o SEHRBLIE 0.45 88
ERER Tom BEE BAm FE  BER 5 15.95 BUFR[2.2,10-2- 1.04 95
A 0.116 3 0.039  8.185  0.059 6 52.82 pRHE 102 2
B 0.113 3 0.038  8.030  0.060 TRl O LR 2008
C 0.074 3 0.025  5.274  0.103 5 28.42 SE-FREIW e &
b o195 ; ootz 8823 0 053 9 17.16 2-HIIES-(-HIEZIH-2- O E 0.73 90
1;%19? """" ool T S o ous T 10 44,15 pARFE 1.67 86
16 32.44 p-HEITH 0. 82 93
T 0.1 BKFET & FAEA M 45 Fo.10(3.3)=5.39; LI¥ I 12 36.22 o EA Lgs o
/N 25 H B iR 220,
13 18.49  AR7K — H BREF 1. 86 92
2.3 ERMBH ST 14 42,61 JHILHE 0.64 94
4 30 R S T RS . WL & NIST b fE 3% 15 21.92 frEd 2.19 95
IR 2% S 7 B L b iR 11 38 Rl 43 o L O FR g P 16 34.91 1-%-#i-1.2,3- =k 0.23 96
FR 216 2 B e e (11, 68 %6, L I 4 3 05 Bk 22 » EL A B 43 T 17 26.13 Efi = 0.67 99
Ao bR bSO R v A A R TG B 22 2R 18 37.62 3,4-ZFIIEIF B 1.24 96
JE OGRS R 0 82 i 23 R A AL A iR AR R L L 4 19 26,35 & R 3.16 95
RMA B SR A% C, RN # kiR ic 5 20 27,19 ABAEZWE 3.94 84
S P Rl R A 2 S A e 21 48.44 2-CI 8L 2D %8 Lk 1.26 86
3 4ER 22 28.25 WEBEAE-6-4-4-f 1.17 83
23 38.81 o-fLANE 0.18 82
SR FAHCIHE 36 45 2T 4t 3 i £ 3L 4 kvl B 18 78 40 1 24 17.41 GAMMA gk &g ) a1 0
Tofriplz bR o 4 B 0 5, o BB R vk 4 B RE 6 IR B S R 25 2072 gEEIKN 2 16 78
A ORS00 R 2. TE AR I S AT o T AR 16 R0 L 6 A IR 26 36,03 ST FEE 051 .
TRV e g 28 45 D] 28 % S8 I i v B A RS i R R .l i E 21 3201 FiFHE: 073 50
IR A BT AR B A M R LT Dy < B AR B 8] 60 min /A7 28 48.28 — KA 3 01 o
HE 45 °C BB & 250 W S 4 BRI ) 10 min ., il 98 20 35.52 HEM 1 o5
0. 90 A v pH A 4. 0, 5 B AL B 9 A B 242 50 1154 BENE R 5 o 78
BCRIEE T 34.5% , [FIM @ GC—MS X 30 # % il i 31 4018 —FRMLE N 060 76
G35 HT & BRI H R £ TR R T R R AR R R 4 32 26.03 3 kL L o3 o5
8 Ao g & AL . 33 46,45 IR JEEIH =R 2. 85 93
34 41.22 ZEHELHR W 11. 68 95
S 35 16.07 JEM 3.92 94
T UESRCRIIE ¥ F SENE S
i = 36 18.21 ) 2. 81 89
= 2-F O I
5 37 17.59  4-1i J s 1.53 91
-5 10 15 20 25 30 35 40 45H¢“ 38 26.31 o« M L3l 86
B4 Xt BELBOEBTAREER S % 3
Figure 4 Total ion Chromatogram of volatile oils extracted (17 PH—22, Fig, AEF, 2. 3% % a0 3 BU% KAk 22 i 4 4>
from Artemisia argyi leaves WrlJ]. R AR, 2013, 41(12): 5 267-5 271.
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