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550, 382 KA LT NIST 11 A ofi 335 P35 120, %68 A o 4 R T v A 2 040 o B 43000 bl i [0 Ak L | I i B 1] Oy 25 5 R 3R LA
JE T 6 M R A R T M A9 AR RS B R M A B BRI K it A B I 255 VT 40 D B A E SR 00 8 22 R R R
Wl T2 G55 B3 A i 2R I H 27 Fh R PR LAY, SR AR 22 T oA 81 R R MRS B 1 ~ 9 AT A IR IR R i T 4 A 3T,
38,29,35,38,33,34,22,26 PR MR M AR U AR BIMIRHE Y R W F T > A% > FHE AN ZHEE REMEH T
ZNEBZRA MR A2 R 6 h J5 40 8 min, 518 X T 55 i SR U SRR A R S A — R R
D635 9 40 1) 25 R WA, T e 2 AR ] 0 O e AN R A S B R | Ay D D 2 A o L ) B 4 R AR

(k@A FFE; A% BHTE; Disuse,; SMENE; ERMEMRS; ELRE

[FESEE] R22;R28;0657;R943. 1;C37 [ktriRAg] A [XEHS] 1005-9903(2019)14-0162-06

[doi] 10.13422/j. cnki. syfjx. 20190955

[ M4 HRRMAE]  hip://kns. cnki. net/kems/detail /11.3495. r.20190117.0931. 005. html

[M&HMEE] 2019-01-18 1402

Optimization of Technology of Moslae Herba Processed with Ginger Juice and
Analysis of Its Volatile Components by HS-GC-MS

ZHANG Yi-xin, GONG Qian-feng” , HE Yan, ZHONG Ling-yun, YU Huan", FAN Ruo-nan
( School of Computer Science, School of Pharmacy, Jiangxi University of Traditional
Chinese Medicine, Nanchang 330004, China)

[ Abstract ] Objective: To optimize the processing technology of Moslae Herba processed with ginger
juice, and to explore the changes of its volatile components in processing process. Method: The volatile
components in Moslae Herba, ginger juice and Moslae Herba processed with ginger juice were extracted by steam
distillation. Volatile components in these products were analyzed by HS-GC-MS and identified by NIST 11 standard
mass spectra library. Gas chromatographic conditions were as following: HP-5MS elastic quartz capillary column
(0.25 mm x30 m, 0.25 pm), helium as the carrier gas, flow rate of 1.0 mL+min"', injector temperature at
250 °C, sample quantity of 0. 2 L, split ratio of 50: 1, temperature program for initial temperature at 40 °C , up to
60 °C with the heating rate at 5 °C-min "', keep 2 min, up to 160 °C with the heating rate at 5 C-min ', keep
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3 min, finally rise to 250 °C with the heating rate at 25 °C-min "', keep it for 2 min and finish, mass spectrometry
conditions were as following: electron impact ionization ( EI), electron collision energy of 70 eV, ion source
temperature at 230 °C, the interface temperature at 280 °C, quadrupole temperature at 150 °C, no delay of
solvent, electronic multiplier voltage at 2. 188 kV, taking full scan mode, scanning range of m/z 35-550. Taking
frying time, solid-liquid ratio and moistening time as factors, orthogonal test was adopted to optimize the processing
technology with the comprehensive score of relative contents of thymol and carvacrol, number of volatile components
and extracting amount of volatile oil as index. Result; A total of 27 volatile components were detected in Moslae
Herba. There were 81 volatile components in Zingiberis Rhizoma Recens. The processed products of orthogonal test
(No. 19) had 31, 38, 29, 35, 38, 33, 34, 22 and 26 volatile components, respectively. Extracting amount of
volatile oil was in the order of Moslae Herba processed with ginger juice > Zingiberis Rhizoma Recens > Moslae
Herba. The best processing technology was as following: moistening Moslae Herba with equal volume of ginger
juice for 6 h, stir-frying for 8 min. Conclusion: Processing has certain impact on the extracting amount of volatile
oil in Moslae Herba and the types of volatile components. This optimized technology is stable and feasible, which

can provide experimental data for the quality evaluation of processed products of Moslae Herba, and lay a

foundation for clarifying its processing mechanism.
[ Key words ] Moslae Herba;

chromatography ; volatile components; orthogonal test
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Table 1  Orthogonal test analysis on technology of Moslae Herba

processed with ginger juice

No L ?I‘EJBEﬂ‘ il i"‘ﬂs"JCEaL il fﬁﬁ
T ORI P S s U
1 1:1 3 5 1 0.51
2 1:1 6 8 2 0.51
3 1:1 9 10 3 0.52
4 1:1.5 3 8 3 0. 36
5 1:1.5 6 10 1 0.44
6 1:1.5 9 5 2 0.47
7 1:2 3 10 2 0.39
8 1:2 6 5 3 0.49
9 1:2 9 8 1 0. 40

x2 BRERNENFTEZESN

Table 2 Variance analysis of extracting amount of volatile oil

7 22K SS MS F P
A 0.016 0. 008 175.75  <0.01
B 0. 006 0. 003 64.75 <0.05
c 0. 007 0. 003 76.00 <0.05
D(i#2%) 8.89 x10° 4.44 x10°°

HE:FO_OS(ZJ) =19,F, (,(2,2) =99(EK61H),

2.2 HESRH A
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30 min, & IR, i 08, HOER UE R, ol T vk 45 2 2E 24
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2.2.2 R RIKESEM L. RIREE
TR 40 ¢, F47 9 6y, 3% 2. V30 R 5 e xt 9 Iy & 5524
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Table 3 Identification of main volatile components in different sample of Moslae Herba processed with ginger juice

A X B4 53 B/ e

A
o R 1 2 L 3 R 4 KI5 K6 W5 7 5 8 %9
3-SR E-6-F H 3L -1-38 C M - - 0. 046 0. 041 - 0. 038 - 0. 068 -
o 95 0. 083 0. 044 0. 082 0.109 0.298 0. 091 0. 068 - 0. 045
R 0. 442 0.577 0. 485 0. 575 0.701 0. 601 0.521 0. 102 0.752
AR 1. 347 1.307 1.392 2.576 3.343 1. 690 1. 040 - 1. 088
a-IK AR 0.210 0. 198 0.203 0.329 0. 402 0.231 0.162 - 0.158
LATIE 2.179 2.136 1.742 3.709 4.356 2.677 1.926 0.123 1. 854
IR A 11.914 11.746 13. 101 16. 743 18. 029 15.735 11. 846 0.083 11. 645
B-FA i 0. 460 0. 450 0. 499 0. 744 0. 968 0. 594 0.519 - 0. 501
Fee - 3 0.362 0. 083 0. 150 0. 607 - 0.228 0.299 0.111 0.153
W s 0. 363 0.335 0.375 0. 535 0.513 0.363 0. 494 - 0.336
y-H A 8. 301 8.558 9.222 11.072 11. 869 9. 606 8.550 0.228 8.195
(la,2a,5a) 2-F 55 R - - - 0. 305 0.256 0.236 0.325 0.324 0.358 -
IR[3.1.0] 2 be-2-i
KE kN - 0. 347 0.344 - - - - - _
(+)3-84 - - - - 0.077 0.125 - - 0.259
3-E I - - - 0.056 0.071 0. 124 - - 0. 101
i A 0.277 0. 265 0.310 0.337 0.330 0.315 0. 288 - 0. 266
(=) 4 i 0.736 0. 497 - 0. 198 0.297 0.612 0. 280 0. 935 0. 678
5 7 5 1y 47. 871 50. 799 49.245 40. 555 38.251 45. 541 47. 490 68. 637 50. 828
AN TR 0. 090 0. 081 - - - - 0. 080 - -
4-TH 95 T 0. 680 0.616 0. 661 0.541 0. 487 0. 655 0.578 0.871 0.714
i T P 0.078 0. 100 - - - - - - -
(3E)-3,7- W 3-1,3,6-3F = - - - 0.063 0. 065 0. 050 0. 057 - -
I I 14. 587 13. 474 13.549 12.507 11. 650 12.929 15.209 20. 426 14.573
R [ ] g 1. 604 1.475 1.267 0.984 1.045 1.344 1.554 2. 002 1.359
F B LR TR 0. 355 0.292 0.254 0.219 0.214 0.272 0.325 0.388 0.251
B-41 1 I 0.794 0. 760 0.812 0. 649 0.570 0. 844 0.832 1.071 0. 824
i s 1.084 0. 959 0.974 0. 825 0. 708 1.128 1. 161 1.367 0.947
- 2.207 2. 026 1. 956 1.730 1.581 1. 994 2.275 2.910 2.022
B4 B WM 0.247 0.207 0.173 0. 130 0. 130 0. 190 0. 227 0.206 0.158
23 -B-4 B WM 0. 156 - 0.151 0. 155 0.125 0.167 0. 196 0.301 0.179
e 0.522 0.777 0. 425 0.263 - - _ _ _
(+)-y-FhpAIE - - 0.112 - 0. 060 - 0. 094 - -
(S) -B-LL B 254 0. 095 0.213 - - - - 0. 090 0. 102 -
(=) oA 2% 3l 4 0.126 0.120 0.086 0.078 0.077 0.101 0.132 0. 155 0.174
B2 K M 0.229 0.372 0. 144 0.157 0. 140 0.194 0.254 0.319 0.176

P LR 43 B R AT 5 PR 3R 6T ) T 25 Y 5 e it AB,C 85 5 2.1 WUF —F, Hli3k 5 a5
J¥h A >B>Co TR AW EZHX LA 2(A4,B,C) MGG s, WRIE Lk 2 T2
SR EER W, o RAERE T 2ZASG R HEMMRSL  WMHETRIE R . FRIEEIRA 40 g
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*4 BEERPELERSNERE

Table 4 Identification of volatile components in Moslae Herba

AT R . AR R
R 53 H0/ P W5y S %
A T 0.152 || 4R 0.107
B AL SR 0.374 || 5 65.028
a- KM 0.089 || F3#IIF My 20.642
K I il 0.194 || 4-5753L-3- 20.324
4B B 0.107 || ZMEAEL L ]ER 2.190
—“H[3.1.0] - R,
2 B L RR R 0.455
s 0.068 | BT 1.240
A K A 0.331 | FHEE 1.731
3R P M6 0.061 || @R 3.376
e & B4 B M 0.342
y-RN I 0.524 || B-& & W 0.236
IKE A 0.326 (3Z,6E)-3,7,11-  0.739
=M 3-1,3,6, 10-
4-THE 95 it 0.866 || pypm
(=) -l dn 0.379 || ()L BL 0.090
Ty i 0.188 (=) oA 2Z MM 0.177

x5 EHBFEAHNIZRENESES
Table 5 Comprehensive score for optimizing processing technology

of Moslae Herba processed with ginger juice

E\%;&?% é#ﬂﬁ% PR wEm .
No.  JORFCR MUETRE o w ommm FANS
SECY) A E(Y) (YO /4 (Y,)/mL (Y)
/% /%
1 47.871 14. 587 31 0.51 87. 628
2 50.799 13. 474 38 0.51 93.036
3 49.245 13.549 29 0.52 86.703
4 40. 555 12.507 35 0.36 74.279
5 38.251 11. 650 38 0.44 83.584
6 45.541 12.929 33 0. 47 84.210
7 47.490 15.209 34 0.39 78.707
8 68. 637 20. 426 22 0.49 84.484
9 50. 828 14.573 26 0.40 73.528
k6 ZEESWBAESW
Table 6 Variance analysis of comprehensive score
T5 25K IR N MS F P
A 178. 639 89.320 6. 806 >0.05
B 79.127 39.563 3.015 >0.05
C 39.971 19. 985 1.523 >0.05
D(i%%) 26.248 13.124
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