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Preparation of B-Cyclodextrin Inclusion of Volatile Oil from Piperis Fructus and Analysis of Volatile
Components by GC-MS SHENG Lin'?, ZHOU Meng-li’, WANG Yong®, YIN Rong-li'*, LUO Hai-yan"
(1. School of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China; 2. School
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[ Abstract ] Objective: To establish a preparation technology of B-cyclodextrin (8-CD) inclusion of
volatile oil from Piperis Fructus and to analysis of volatile components by GC-MS. Method: B-CD inclusion of
volatile oil from Piperis Fructus was prepared by saturated aqueous solution method, with ratio of 8-CD to volatile
oil from Piperis Fructus, inclusion temperature and time as factors, comprehensive score of oil content in
inclusion, inclusion rate of volatile oil and inclusion yield as index, inclusion conditions were optimized by
uniform design. Inclusion was verified through microscopic examination and thermo-gravimetric analysis. GC-MS
was employed to compare chemical compositions and percentages of samples which included volatile oil from Piperis
Fructus, B-CD inclusion and redistilled volatile oil. Result: Optimum preparation conditions were as follows:
B-CD to volatile oil ratio of 6:1, inclusion time of 4 h, inclusion temperature at 60 C. Oil content in inclusion,
inclusion rate of volatile oil and inclusion yield were 11.56% , 75.32% and 86. 13% , respectively. These were
46, 40 and 45 chemical components were identified from volatile oil, B-CD inclusion and redistilled volatile oil,
respectively. But compositions in these samples were very similar, proportions of six main components in total
contents of samples were more than 70% . There were some new chemicals appeared and some chemicals
disappeared after inclusion and being redistilled, but the total content of these compounds was less than 1% , so

that major components of each sample were almost the same. Conclusion; This inclusion process is simple and
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feasible for production and quality evaluation of solidified powder of volatile oil from Piperis Fructus.
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Table 1 Uniform test analysis of inclusion process for volatile oil from Piperis Fructus

. X, B-CD 5 R iAM X, 4 i X, WAIRE ERlIES WhE R &3 LR T4y
PR MBC /g mL ™! /h /C (1) /% (y2)/% (y3)/% (Y)/%
1 4 2.0 70 10. 54 54.90 90. 82 77.26
2 6 3.5 70 10.71 82.35 94.96 90. 80
3 8 5.0 60 10. 83 91.88 81.03 90. 81
4 10 1.0 60 8.97 89.92 78.07 84. 65
5 12 2.5 50 7.78 92. 69 78.37 83. 11
6 3 4.0 50 12.43 46.57 82.36 75. 43
7 5 5.5 40 12.72 64.71 73.57 81.17
8 7 1.5 40 9.94 58.43 63.31 68. 67
9 9 3.0 30 10. 65 58. 40 47.06 65.20
10 1 4.5 30 9.18 81. 81 63. 60 77. 05

VLY =30 x—2 440 x 2 £30 x 2 x 100% .
Yimax Yamax Y3max
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Fig.1  Optical micrographs of g-CD ( A) and B-CD inclusion of
volatile oil from Piperis Fructus(B) ( x400)
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Fig.2 TGA/DTG curves of volatile oil from Piperis Fructus (A) ,8-CD (B) ,physical mixture (C) and inclusion (D)
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Fig.3 Total ion chromatograms of volatile oil from Piperis Fructus

(A),B-CD inclusion (B) and redistilled volatile oil (C)
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Table 2 Chemical compositions and contents of volatile components in Piperis Fructus

AR X 5T 1= 5350 %

EY @ 344 5T CAS 5 S o gk
wrm 1%

1 toluene o C, Hy 108-88-3 - 0.37 -
2 3-thujene A J CioHg 2867-5-2 0.33 0.25 0.25
3 a-pinene a-TER CyoHyq 80-56-8 9.11 9.24 8.58
4 camphene R CioHyg 79-92-5 0.16 0.20 0.17
5  B-terpinene B-itli i W CoHyq 99-84.-3 0.29 0.39 0.36
6 (1S)-(1)-B-pinene 1-B-JE 4% CoHyq 18172-67-3 13.42  15.30  13.17
7 myrcene R CioHyg 123-35-3 2.91 2.61 2.86
8  a-phellandrene a-TK I CioHg 99-83-2 7.14 6.88 5.55
9  3-carene 3 CoHyq 13466-78-9 24,32 23.38  22.71
10 1,3,8-p-menthatriene 1,3, 8- -3 faf = 4 CioHy, 21195-59-5 0.18 0.18 0.30
11 1-methyl-2-(1-methylethyl) -benzene  4F 575 %t {1 5 CoHpy 527-844 2.66 2.71 4.22
12 D-limonene D-FrEts CoHyq 5989-27-5 16.13  15.56  15.63
13 eucalyptol Fle T 3yl F C,oH,;50 470-82-6 0.08 0.07 0.08
14 y-terpinene -t CoHyq 99-85-4 0.29 0.26 0.23
15 4-carene 4 CioHyg 29050-33-7 1.37 1.22 1.29
16  linalool 9 i C,oH,;50 78-70-6 0.47 0.23 0.37
17 a-phellandren-8-ol TR 0 -8 - CioH,,0 1686-20-0 - 0.07 0.25
18 (- ) -4-terpineol (=) A-if b CoH;s0 20126-76-5 0.12 0.10 0.13
19 2-(4-methylphenyl) propan-2-ol 2-(4-FH B3 T 2 C,oH,,0 1197019 - - 0.14
20 a-terpineol -l i C,oH;s0 98-55-5 0.19 0.16 0.19
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A X B4 53 B/ e

&Y YL h 4 5 F = CAS & SR o 7%
wrim R
21 1-phenyl-2-pentanone 178 5 -2 - 13 e C,H,0 6683-92-7 0.05 - -
22 cis-anethol (BRI C,H,0 104-46-1 - - 0.10
23 4-ethenyl-4-methyl-1-( propan-2-  §-#§ & i CisHy, 20307-84-0 3.03 2.79 3.54
yl) -3-( prop-1-en-2-yl) cyclohexene
24 ( + ) -cycloisosativene (+) - FpeEE s CisHyy - 0.03 - 0.03
25 ( =) -a-copaene (=) -a-77 EL 4 CsHyy 3856-25-5 1.24 1.05 1.47
26 cyclobutane, 1,3- 1,3 N IR T CioHyg = 0.02 0.02 -
diisopropenyl-, trans
27 cyclohexane, 1-ethenyl-1-methyl-2,  B-#i & i CsH,, 515-139 0.72 0.82 0. 89
4-bis (1-methylethenyl)-, [1S-(1
28 ( +)-2-carene, 4-a-isopropenyl- Aou- 57 TR 475 B 2 - B U C3Hy, - - 0. 05 -
29 isoledene S5 0 WU CisHyy 95910-36-4 - 0.04 -
30  @-gurjunene a1l 250 CsHy, 489-40-7 0.07 - 0.08
31 1, 4-pentanedione, 2, 2-dimethyl- 2,2- T Bl -(4-FF LR L) -,
I -(4-methyl phenyl)- - C,H;0, 71821-99-3 - 0.04 -
32 bicyclo[ 3. 1. 1 ] heptane, 6-methyl- (1R,5R,6R)-6-H 3£-2-1F H - CjsHy, 55123-21-2 0.03 - 0.04
2-methylene-6-(4-methyl-3-penteny)  6-(4-H -1 @ ) WA [3.1.1]
BEfe
33 caryophyllene AT ¥ CsHyy 87-44-5 9.03 9.08 8.93
34 q-guaiene a- AR CysHyy 3691-12-1 0.23  0.15 0.26
35 1,4,7,-cycloundecatriene, 1,5, (Z,2,72)-1,5,9,9 PU-H 3-1, C5H,, - 2.78 2.90 3.12
9,9-tetramethyl-, 7,7, Z- 4.7-F-T— (=) M
36 1-(2-ethyl-3-cyclohexenyl) ethanol 1-(2-2,3&-3- M3k ) O CoH; 0 - - 0.03 -
37 1-methyl-6-methylenebicyclo 1-H He-6-F FH L XA [3.2.0] CGoHyy - - - 0.04
[3.2.0]heptane PEdoe
38 santolinatriene WV JRR = 4 CioHig 2153-66-4 0.03 - -
39  g-cubebene ou-BE 8 T T A CsH,yy 17699-14-8 0.02 - -
40 germacrene D o I CsH,, 23986-74-5 0.34 0.28 0.34
41  B-selinene B-E b CisHy, 17066-67-0 0.73 0.72 0. 84
42 a-selinene - CisHyy 473-13-2 0. 49 0. 40 0.58
43 a-muurolene a-AK 22 CsHy, 10208-80-7 0. 05 - 0.06
44 B-bisabolene B-Ht B 25 4 CisHy, 495614 0.34  0.36 0. 40
45 5,7-diethyl-5 ,6-decadien-3-yne 5,7- 0 H-5,6-28 -3k CyHy, 61227-89-2 0.03 - -
46  a-panasinsen a- NS CisHyy 56633284 0. 06 0.05 0. 07
47  §-cadinene S-KE AN I CisH,, 483-76-1 0.41 0.27 0.47
48 1-ethenyl-1-methyl-4-methylidene- - -1 - e 4- T B 3 -2-(2- C5Hy, 826337-63-7 - - 0.13
2-(2-methylprop-1-enyl) cycloheptane — H 3 [ 45 5k ) 34 B Jo
49 1,5,9, I1-tridecatetraene, 12- (E,E)-12-F 3£-1,5,9,11-F = C,H,, 62338-27-6 0.03 0.12 -
methyl-, (E E)- B (VU)o
50 3-carene,2-acetyl- 2-Z, i Kk -3 -85 4 C,H; 0 - 0.02 - -
51 caryophyllene oxide EAAT AT K CysH,, 0 1139-30-6 0. 49 0. 80 1.42
52 diethyl phthalate kTR — T C,H,,0,4 84-66-2 0. 44 0. 62 0. 46
53 naphthalene , decahydro-, cis- e CoHg 493-01-6 0.03 - -
54  spathulenol e T4 T CysH,y 0 6750-60-3 0. 06 0.06 0.09
55  longipinocarveol , trans- P B CsH,,0 - - - 0. 06
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G2
AH T BT Sk 43 %/ %
[iax?] Y4 e 43 ¥ CAS & IR o 78
2)
wawm 158
10,10-dimethyl-2 ,6- 10,10-— H 32 ,6-— W H 3 — C;5Hy,0 19431-80-2 0.03 - 0.02
56 dimethylenebicyclo[ 7. 2. 0 Jundecan-  ¥[7.2.0 ] +—%¢-58-HF
5B-ol
57 3-keto-isosteviol 3G AL - A CyoHy 0, - - - 0.02
58 a-farnesene a-IE e CsHy, 502-61-4 0.02 - -
59 3-ethyl-3-hydroxy-5a-androstan-  3-2, 3£-3 -3 B 5 - §5 e -17 - C, Hy, 0, 57344-99-7 - - 0.08
17-one

TE:“-"RMTE CAS SHURK .

S5 3 R R A5 W b 38 D) B 2 Ak
SWE L, R >70% K2R &
20% . SREAARGEE A A E Y 46 R Ak SR Lo,
SRR Y A R R 3-8 M (24.32% ) , D-AP G MG
(16.13% ) , 1-B-VE 4% (13.42% ) , a-JE 15 (9. 11% ),
AP (9.03% ) B a-7K T M (7. 14% ) ,6 Fp 3 &
1 79.15% ;b2 b & AL B WA 10 Bl 4
1.94% ., BEAGIHAL G ) b HL 458 40 B Ak 2% i
Iy, R B E AT 6 R R BR T 18R M
(15.30% ) 4, Ho At B 53 55 Rk il i) o 28 R 5 i 4
UL L,6 Fl R Ar G it 79.44% s 4 oy b E A ALB Y 10
Pl o5 2. 17% o FRSARUE & I 28 P R 25 18 T A5 1 45
M S E 45 RS A B R ARG B ET 6
G35 R T R ARG K, AR AR R R a-aKOT
15 (5.55% ) ,6 Pl oy it 74.56% 5 4 53 vh & A Ak
W13 Fh, 5 3.32% . A Y5 AU AT A
F B 6 Fhisr, & & i 0. 60% ;i 2k 1Y 12 Fh a4y,
7 SRR & B 0. 41% ., FEZE MR 5 B U &
THAH F T 8 Ry, & & i 0. 82% ;I 2k 1Y 9 Fh
g5, i ERHI Y 0. 24% . UL &Y 09 A4 s 5
LA AT FEA — B, H R SR 2R SRR 44 Kk h A2 1k
A SR AR B S A, 10 B B R BB A T ) 2 R AR A
3 itig

By 55 v & VPN HR AR BOE ARl 25 6 P43 AU
XF 18 U5 43 7 B 45 A B R B2 ), R 1 i 1k 36 2% 4 X
g5 R0 R AR B B EE . an SR Rk X 3 A4S 4
B A7 B A 538, 2 B D5 ARE be 491 35 A0 (5 0 &
THUREA R X A Y A 58 U L 91 8 B G, XoF
TSR 5 e AT 22 W T R L ) 7E (BT H T
T2 G b R, 5 R AN BOL AL, e A R
BEECA 6 A% o I FE XT3 5 e B /)N R At A A
IS S AR e A, s TN AR 422 30 7 60 °C . B Y

eI JE B A 7 R ), R IR 4 b

TEXT G A W N AE Lo #E 4T GC-MS Z3 M i,
eI B R, 4 BUAL & W04 S il 945 JEORHH
Je 2 PO ZE MR A ORI BE AT LU AL, 45 R R W5
T2 BRAE B 08 AR G 09 )80 BT o e 2 A /b
IR AL AR 2 B, AHL A% 3 B B A i E
5 IE0RHI FE A — B o R A A R A i
a3 A A A G, 32 B L AR
R FEAGRAE T JEORE A9 T AT 21 R, HL AR E M 4K
U, 2 PR ZE IR A B A 2 - WARR E o Uk
18 A [A] S BT 38 Ao JR W AU A ik b 2 00 A 22
S SR BT M R RUE Rk A T LA K
AR 7 2 A L ]t B A A S B S K A R
ZR AT B B 45 A LA BT AN TR o

(B ] iR e Ao S P 4R AERY GC-MS A il
L R Ml v B AR A TGA
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