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Optimization of solvent-free microwave extraction for Acori Tatarinowii Rhizoma
and analysis on volatile components by GC-MS
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Abstract: Objective To study the solvent-free microwave extraction for oils of Acori Tatarinowii Rhizoma and analyze the volatile
components. Methods The paper selected the best technological conditions by Lo(3*) orthogonal test, with the index of a-asarone,
volume of volatile oils, and sum of the percentage, The essential oils in Acori Tatarinowii Rhizoma were analyzed with GC-MS.
Results The percentage of volatile oils was calculated according to peak area normalization method. The results showed similar
amount of volatile oil components by two methods, and the extraction rates of a-asarone, 3-asarone, and y-asarone accounted for
4.12%, 55.11%, and 10.54% on the method of solvent-free microwave extraction, while the steam distillation was 5.39%, 47.03%, and
9.15%. To compare with two methods, solvent-free microwave extraction extracted volatile oil 0.235 mL and a-asarone 31.99 mg for 5
min, while steam distillation extracted volatile oil 0.175 mL and a-asarone 29.09 mg for 1 h. The method of solvent-free microwave
extraction had the advantage of short reaction time and high yields. Conclusion Solvent-free microwave extraction is a new method
with shorter extracting time and better extracting efficiency.

Key words: Acori Tatarinowii Rhizoma; volatile oils; solvent-free microwave extraction; steam distillation; a-asarone; B-asarone;

y-asarone

f1 B3 Acori Tatarinowii Rhizoma N RFREEE 70, ARG R, HEA P, 18
Bl R A B Acorus tatarinowii Schott. T SRIGAEIGS) . I MER TR 254 P
PR 2L B A R P B2 L R P T8 TGV 70 Bl S B2 ) P A B S e

Yk HER: 2015-08-29

EEWA: PEPERSEEEEES (202063); dbntii L 5 LI b

& RN THE (1988—), L, WitfEi:. E-mail: 376099674@qq.com

«BIEEE 4 & & WL, BP0, RGP, B LS B2 R . Tel: (010)64014411-2957  E-mail: lihuiyiren@163.com



23

Chinese Traditional and Herbal Drugs 35 473 3 3 8] 201652 A * 415 -

INA RIRE BT IR A R BOH B, S — PR
P SR S MR VRS L 45 R R B 246 A
PRIEENT RGBT, AT, IR
WSO S S A, BB RS T, L P s R 1
w, AR, ¥R BEh B, B KSR
— [ AR R, KA A B A i 1
B TTiE, AR S N2, ARAELE AT
K, JHRERE SR RN o AN SIS T4 B 3 1)
TV B T 2T, I KA RE
FEEU % BT o
1 #REIRF
Agilent7890A A (35X, 2 HEIE A 7] ; MDS-5
TR R, g B AR A 22 R PR w5
Shimadzu QP 2010 “AH €& i - JFit B FH A, H A B3t
ol Ok (Rtx-5 ms, 30 mX0.25 mmX0.25
um); o4 ik ( flukar analytital, Jit & 7) 40 =97.0%,
#t5 101274717), Sigma AF; [FEoke, E254EH
AR BR A A s ToKER IR, Jbattb 1) s Bk
B (200 nm RiAR), JbRURIERM AR A .
FEW 2T 201542 AT 22 [H i Bk 2
MK AR AT], S [E b R 259 P50
Wk BRI 0 D3 28 52 b K rg R R B R A ) A B
Acorus tatarinowii Schott. TEARZERIX F, Ak
3 SR,
2 FEEHER
21 AEHEYP o-HBEBEELMESNEREHN
Bar
211 R GG R THE, PG
I 60 C, L3 C/min FHEHERTE 2 140 C,
fR2¥F 1 min, ZR5LL 2 C/min B THEHE KT Z
190 C, fr¥F 1 min, /5Ll 40 C/min ) FHEH %
TF4 230 °C, fR¥F 3 min; RALEEIE 260 C; &
MZHRSE R 250 °C, SEFEINERER 230 °C, AN
A/, AR 1.0 mL/mine g4 HUE
J7CEL HLTRER 70 eV, I m/z 35~500,
2,12 APHREBIEI S L o- 21 SRS
i, WO, NIECKEHIR S o-g1ERE 6.021
mg/mL KR, RIS, 4 Chifr, &H.
2.1.3 ARl IO B R, IE
O™, AT 10 mL 83, BARM,
ETKGRREIK, B, 4 CHEfE, %,
214 SPECRFH RO SR 0.2,
1.0, 2.0, 4.0, 6.0. 8.0, 10.0 uL, FEATMIE, LLIE

TBCANASR (V), o-ZH-FERESERE RO BARSR (X0
BEATZ R, AT Y=968.82 X —
58.854, r=0.999 1, o-4i=FEFTE 1.20~60.21 mg £k
PER R RITS

2.1.5 KEEEES REE IO AR 1L uL,
SHEFENGE 6 X, MIFFUEHRFRR) RSD 24 0.48%, %
BFHS 2 B R

2.1.6 FERMRE W6 A B2t 10.0 g £
BT 600 W TN A] 5 min FIFRIEZN N
ANHEHR 4 g A THEH s bk, e,
S5 o~ 2Bk TR 23 1 RSD 4 0.88%, & AR
HEEER I

2.1.7 R tEalse  HUR— A aEi, onT
WIS 10 24 4. 8. 120 24 h#¥EFE 1 pL, W7 o-
4l =Rk U T A RSD 24 0.97%.

2.1.8  JFEMEICRIREE B I AR S A 6
iy, BMAEH a-AFEE 15 mg, HIAZ 20 mg 1)
o-AH=E g, BEAE 1 pL, THEILRDECERFD RSD H, 45
FOPIRIBCR Sy 98.30%, RSD 4 1.07%.

22 EEIEHR

221 o-AERRRICR (4)  a-giEmE A BT
FEAMIY 2 —, BERREAGEMN, FIAT
SRE T S R R hr 2 —, NEREEN
0.3,

222 o-AHFEEE B-ASEE . y-2H TR AR 2 R
BIGTHRM E o (B $RIRIE, o-g1FEEE. B-
SRR -2 Bk A A T 20 T R S B T
3 AHEBBS, LA TR Ry S AR 1)
oy e R 5 — 82 4RhR, AE RERR 0.3,

223 HERMPBAR (O #ERMPBARE
P R W E R b, WA R RS, BER
ik 0.4,

2.2.4 PPIENE LLAL B. C—[EME VR RS,
3 VP R PR IACE BOE T AKX OD=0.3 4/
Amax+0.3 B/Bpax+0.4 C/Cppax

23 TAETIRGERBRIZHMmIL

2.3.1 IR T 2 EA B R
A B2 10.0 g, VIR INAThE (). HAr
SR IRIESR NN (b) T A ] (o)
NN, L Lo(3h IEACRE, Wit g 1. Wk
PER ey, 4 CHifife, #&H. #% “2.1.3”7 TR Hl
FAR T, WE, T oA SRR, H
SIRTIER 1, 52T WK 2,



* 416 ° ¢ £ % Chinese Traditional and Herbal Drugs 38 47 % 25 3 # 201642 A
F1 L@ EXRRZITELE
Table 1 Design and results of Ly(3*) orthogonal test
[N s a/'W b/(gg ™" ¢/min d (iR%) A/mg B/% C/mL oD
1 600 (1) 0.2 (1) 3 (D) (1 3.71 68.33 0.028 46.19
2 600 (1) 0.3(2) 4(2) ) 7.78 69.50 0.057 54.37
3 600 (1) 0.4 (3) 503) 3) 31.99 69.77 0.235 99.93
4 800 (2) 0.2 (1) 4(2) 3) 7.75 69.63 0.057 54.39
5 800 (2) 0.3(2) 5(0) 0))] 20.66 69.89 0.152 78.75
6 800 (2) 0.4(3) 3() ) 12.38 69.7 0.091 63.11
7 1000 (3) 0.2 (1) 50) ) 18.17 69.66 0.132 73.82
8 1000 (3) 0.3(2) 3() 3) 4.59 68.95 0.034 48.07
9 1000 (3) 0.4 (3) 4(2) @) 12.44 69.77 0.138 69.28
K 200.49 174.40 157.37 194.22
K, 196.25 181.19 178.04 191.30
K 191.17 232.32 252.50 202.39
R 9.32 57.92 95.13 11.09
&2 HENW b1k
Table 2 Analysis of variance “
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b 668.345 2 30.339 P<<0.05 f
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1 AEFELRBFRKRIUER GC
Fig. 1 GC of solvent-free microwave extraction of Acori

Tatarinowii Rhizoma
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Table 3 Verification of three batches of samples

A oas] A/mg B/% C/mL oD
1 29.80 75.01 0.223 98.10
2 30.81 73.36 0.233 100.04
3 30.68 73.83 0.232 99.95
RSD/% 1.81 1.15 2.40 1.10

2.4 GC-MS WHEAXMERSHEEREE N
2.4.1 KRB % ChE 2
2010 SRR R vk (fis XD) TR ) L3k
W RISy, WA B2 10.0 g, 0 12 f5 511
K AR AT Iy 1k, AR i 0.175 mL,
HIRE, 4 ChEfr, &H.
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Fig.2 GC-MS of solvent-free microwave extraction (A) and steam distillation (B) of Acori Tatarinowii Rhizoma
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F4 GC-MS DHikZESEIBESTETNIERNAEBIEL LRSS
Table 4 GC-MS analyzed volatile oil constituents in Acori Tatarinowii Rhizoma of between solvent-free microwave extraction

and steam distillation

L , =N N - - S 50 %

FF5 tr/min EY) 537 AR o E— K R
1 333 2-HEmE CsH,0, 96 0.07 KL H
2 551 a-URME CioHyg 136 A 0.07
3 595 B CioHy6 136 HA 0.33
4 6.73  B-IRM CioHyg 136 AT 0.08
5 836 T CioHy6 136 A 0.08
6 8.45 ey CioH g0 154 A 0.16
7 11.00 D5l CoH;50 154 0.25 0.32
8 12.87  F&fhi CioHyg 136 0.31 0.47
9 14.01  Jefii CyoH,50 154 0.13 0.11

10 1435  4-FAyHEE CioH;s0 154 0.04 0.09
11 15.00  o-fATHEE CoH 30 154 0.04 0.09
12 2263 +(-)-KHHL CsHyy 204 0.05 0.12
13 23.08  a-FHIARK CysHa, 204 0.01 0.04
14 2333 B-HiFHME CisHay 204 0.10 0.09
15 23.84 T EEy H C;1H,40, 178 0.73 0.31
16 2454  FHEMG CisHyy 204 0.20 0.27
17 24.86  B-ATTHE CisHay 204 0.04 0.11
18 2501 HEM CysHa, 204 0.15 0.30
19 26.19  HILTHRm CH,40, 178 2.69 294
20 26.87  EHATEMIE CisHyy 204 0.05 0.05
21 2753 WA E R CisHx0 220 2.09 1.94
22 27.94 W HHIET H C1H,,0, 178 0.55 0.46
23 28.17  o-ih =k CsHyy 204 0.15 0.20
24 28.59  B-EHEHM CsHy, 204 0.43 0.28
25 28.86 MmN CysH,,0 220 4.86 347
26 2920  WHWURSEAAH C;sH,,0 220 1.20 2.04
27 2985  a- LA BT CisHy 200 0.43 0.42
28 3059 y-HiAEME CisHyy 204 0.04 0.05
29 31.40  y-4HoFRF C,H ;605 208 10.55 9.15
30 31.58 (- C;sH,,0 220 0.64 0.34
31 31.73 AP C;sH,,0 220 0.12 0.33
32 3293 ZJeMwig Ci2H500, 196 5.84 1.17
33 3508  B-40F1k C1,H,60; 208 55.11 47.03
34 3548  BEWENEE C,H,405 208 0.72 0.47
35 3628  o-HEVESHNE C,H,60 222 0.39 0.19
36 36.62 -4k C,H 605 208 4.13 5.39
37 39.68 KT EM C1oH;60, 168 2.90 5.65
38 4024 BRIDUEREE Cy5sHy0 222 4.06 6.91
39 4113 S-;mAlA CysHay 204 0.11 0.22
40 41.88 o~V 2k I CisHa0 222 0.07 0.22
41 5548 Tk CioHyo 268 0.06 A
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