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5808448 . Thanasawan Yingyong
Thesis Title . Development of Anti-Inflammation Cream from Zingiber Zerumbet

Smith Rhizomes Oil Distillation.

Program :  Master of Science in Oriental Medicine
Thesis Advisor  :  Asst.Prof. Prasan Tangyuenyongwatana, Ph.D.
Abstract

This research studied the hydrodistillation of fresh Zingiber zerumbet rhizomes from
Ratchaburi province using Clevenger apparatus to collect oil. From the experiment, 1.22+0.24 mL
or 0.81%(v/w) of oil was obtained from the distillation of 150 g of fresh rhizomes. Then, the oil
was analyzed by GC-MS, and it was found that there were 6 main compounds consisting of (1S)-
Camphene, o-Cymene, 2-Bornanone, Humulene, Camphene, and Zerumbone. Zerumbone was the
major compound (43.44%) of the oil which correlated to the previous reported. The oil was
prepared in the form of cream form developed from 5 formulas of cream base with
NIKKOMULESS LC as emulsifier. According to the results, the formula using NIKKOMULESS
LC5% was more stable than those that used NIKKOMULESS LC3%. Among NIKKOMULESS
LC 5%, formula 3 gave the best cream texture with smooth sense and was easily absorbed into the
skin. Formula 4 and 5 had more amounts of cetostearyl alcohol that was thickening agent and
made the cream harder than formula 3. When the Z. zerumbet oil was added into the formula 3 for
1%, 3% and 5% (w/w), 1% of oil preparation gave a white shining color with smooth texture and
easy absorption through the skin. In conclusion, this formula can be further developed to an anti-
inflammatory cream.

(Total 34 pages)

Keywords: Zingiber Zerumbet, Hydrodistillation, Volatile Oil, Cream, Inflammation
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3.1.1 M151A

1) NIKKOMULESE LC (Ligand Chemicals Co., Ltd.)
2) Ceto Stearyl /5% 1ea 19 1ABSHINA 1P A)
3) Silicone (U31M tea 19 19BSHUNA 310A)

4) Caprylic/Carpric Triglyceride (USH7 110 19 1983 N UNA T17A)

5) Disodium EDTA (U3¥M 1ea 19 1SN UNA T10A)
6) Carbopal 940 WU3HM 1oa 19 1A HINA $11A)
7) Butylene Glycol (131 1ea 10 ARSUINA 310 A)
8) Glycerin (U3¥M 1ea 19 NSV UNA 310A)
9) L-Arginine (U3¥M 19a 19 195U UNA 310A)
10) DMDM Hydrantoin (V58N 1oa 1o P03 UUNA 1N9)
a o 4 [ o
11) DI Water (VTN 817 1A 19 ﬂgﬂ 91N9)

3.1.2 gnsel
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3.1 91nsal Clevenger Apparatus

Q

31 : Gulf Scientific Glass, 2020

U

3.4 MIAATZHINTUNIZNIR AT GC-MS

Y = =) U ¥ ) 4 o U 50'
Whiunseien 15 Jaan3y (¥R 1UEs Anhydrous Sodium Sulfate tWO19R11
pon) u1azalolu 1 Haaans¥euaniyy (Hexane) 11110 luinT 09 GC-MS ¥4 Agilent
o v @ I )
Technology HP 6890 Tagfifans299uda1ailu FID (Flame lonization Detector) #1903au

nFeufeunugiudoyaninsgIu NIST 11 (www.nist.gov)

A1519% 3.1 ﬁﬂ"l’J%‘llENﬂ"li%!ﬂﬁﬁiﬁ

Carrier gas Hydrogen Gas

Flow 10.0 Yaaaasneaun

Injector Temperature | 250 DIAT AT E

Detector FID (Flame Ionization Detector)

Detector Temperature | 260 DIASALTE

Column HP-Wax (0.25 Haamas LD. x 30 e 3) suslasivun 0.25 lulaswas
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M131399 3.2 M3 11)sunsugarinll (Temperature Program)

Time (W17) Temp (D9FHAIFUE)
0.01 60
2.00 60
55.00 220
65.00 220
65.00 30

G G Z % =
3.5 MIATSNATNHINUNIZNG

31538192911 hot method TagtirTga 1A uiaa 1810 NIKKOMULESS LC
G?; autluans ﬁ Usznoudie Behenyl Alcohol, Stearyl Alcohol, PEG-20 Phytosterol, Cetyl Alcohol,
Phytosterols, Glyceryl Stearate, Hydrogenated Lecithin, Caprylic/Capric Triglyceride W& FINNL
Cetostearyl, Carprylic Triglycerides 11141 G‘?}Q UU Water Bath Q uli¥ou 17] gUNY i 75-80 047

1 % %’ X ! g
waBoaaIuign1ni1de1ain 11 Disodium EDTA, Carbopol 940, Butylene Glycol, Glycerine

[
=

9 v
WAIUY Water Bath gul#3oungavgil 75-80 oersaoaisuny 1% Homogenizer U739
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a d ' 1 {
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HgnINNIN ﬂ'J'IlJLL]JUﬂiﬂ -AN Tﬂﬁlcl‘]ﬂﬂﬁﬂ\? pH Meter AU UARIYLIATOI Viscometer

Brookfield Ametek

' Y
M3190 3.3 gasiTuaIuNY

darlszneulumsy gasdsu ity
(N5) gasl | ges2 | gas3 | gas4 | gass

NIKKOMULESE LC 3 3 5 5 5
Ceto stearyl 2 4 2 4 5
Caprylic/Capric Triglyceride 8 8 10 10 10
Disodium EDTA 0.1 0.1 0.1 0.1 0.1
Carbopal 940 0.2 0.2 0.2 0.2 0.2
Butylene Glycol 5 5 5 5 5
Glycerin 2 2 2 2 2
Triethanolamine 0.2 0.2 0.2 0.2 0.2
Tocopherol Acetate 3 B 3 3 3
DMDM Hydrantoin 0.2 0.2 0.2 0.2 0.2
DI Water gs to 100 N3
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Signal
peak R.T.
min
1 3.433
2 3.549
3 3.833
4 4.230
5 4.687
6 Sl
i) 6.891
8 8.140
9 8.709
10 95825
14 10,004
12 16.802
g 18167
14 20.073
5 21.065
16 22.690
18 28295
18 23.930
19 @ 23.061

TIC:

i rat
scan

387
761
1010
akalicy7)
1246

1399
2818
3062
3470
3706

4044
4175
4268
5105

max
scan
72
97
154
237
331

423
789
1050
1168
1297

1439
2858
<l He!
3541
3748

4087
4214
4304
S8R0

last
scan
82
135
221
279
354

508
827
L1377
1188
1349

1491
2908
3208
3602
3804

4128
4268
4362
5294

Sum of corrected areas:

PK
TY

§ssg

PV

BB
BV
BB
BV
BB

BV
BB
BB
BB
BB

BV

VB
BV

peak COEE .
height area
469943 16196961
5258167 197493609
13229319 570554295
1201499 49107230
1122791 44594809
6785188 388375622
1121506 66174403
4371703 297248583
93247 4606998
425005 39775337
478750 40932730
gl916s 16917873
2762840 220369497
216625 23745299
325580 25985147
1053506 90114101
2564743 218006518
1423333 118111138

ZINGIBER13-4.D\DATA.MS

0.
11.
32.36%
2
2.

22.

.
6.
.26%
.26%

1

5.
.36%

12

6.
11869002 1763103360 100.00%

92%
20%

79%
53%

03%
75%
86%

. 32%
.96%
.50%
-35%
L47%

11%

70%

4191413514

23

% of

total

0.386%
4.712%
13.612%
1 172%
1.064%

9.266%
1.579%
7.092%
0.110%
0.949%

0.977%
0.404%
5. 258%
0:567%
0.620%

N

s LS 0%
.201%
2,818%
42.065%

wm

d‘ d' %} . A % % =)
E‘IJVI 4.1 ‘]E'3J1mﬁ']iﬂﬂi’)ﬁ]W‘]J1uu13JUﬂi$‘I/lﬂ%Wﬂfﬂﬁﬁ’lﬂiFﬁ‘U‘i

dmSuriiavesarslaviimsasivdounfSeufiounugiudoyn NISTIIAwaa

. 14 a o
Tugilii 4.2 Taonann1 3z siav0Ia150168A 1111 T0UVDI Mass Spectrum Fragmentation

d’ 1Y Y =K 9 3 d' o @ @ d' %’ £ A
NITAUAITUNANYANTIDYAS 90 "lll!llﬂ@ni']\i‘ﬂ 4.3ﬁ§ﬂmsmﬂtyﬁanmwwm“luumumw

PVINIINIAT I3



Search Libraries: C:\Database\NIST11.L Minimum Quality: 90

Unknown Spectrum: Apex
Integration Events: ChemStation Integrator - Zingeber.e

Pk# RT Area% Library/ID Ref# CAS# Qual

7 3.431 0.40 C:\Database\NIST1l1l.L
(+)-3-Carene 15686 000498-15-7 94
Tricyclo[2.2.1.0(2,6)]heptane, 1,7 15875 000508-32-7 94
, 7-trimethyl-
Tricyclo[2.2.1.0(2,6) ] heptane, 1,7 15870 000508-32-7 94
, 7-trimethyl-

2 3.551 4.84 C:\Database\NIST11l.L
(18) -2,6,6-Trimethylbicyclo([3.1.1] 15851 007785-26-4 97
hept-2-ene
(1R)-2,6,6—Trimethylbicyclo[3.1.1] 15852 007785-70-8 96
hept-2-ene
(1R)—2,6,6—Trimethylbicyclo[3.1.1} 15854 007785-70-8 95
hept-2-ene

3 3.833 13.95 C:\Database\NIST11.L
Camphene 15665 000079-92~-5 96
Bicyclo[Z.Z.l]heptane, 2,2-dimethy 15905 005794-04-7 94
1-3-methylene- /(7(4S5)~

Camphene 15676 000079-92-5 91
- 4,230 1.18 C:\Database\NIST1l.L

.beta.-Pinene 15694 000127-91-3 94

.beta.-Myrcene 15697 000123-35-3 91

.beta .~Pinene 16488 000127-91-3 91
5 4,689 1.17 C:\Database\NIST11.L

.alpha.-Phellandrene gaa8 000099-83-2 91

.alpha.-Phellandrene 15729 000099=83 =291

.alpha.-Phellandrene e SN 00099-83-2 83

6 5.139 9.57 C:\Database\NIST11.L
Benzene; 1-methyl-3-(1l-methylethyl 14906 000535-77-3 87
)_

o-Cymene 14811 000527-84-4 55

o-Cymene 14812-000527-84-4 55
7 6.892 1.630C:\Database\NIST11.L

1,6-Octadien-3-¢cl, 3,7-dimethyl- 26774-000078-70-6 97

1¢/650ctadien-3-0l, 3,;7-dimethyl- 26780 000078-70-6 94

1,6-Octadien-3-cl, 3,7-dimethyl- 2¢782 000078-70-6 86
8 8.142 17.33 C:\Database\NIST11l.L

(+) -2-Bornanone 25105 000464-49-3 98

Camphor 25059 000076-22-2-07

Bicyclo[2.2.1]heptan-2-one, 1,7,7- 25327 000464-48-2 96
trimethyl-, (18)-

9 10.005 1.00 C:\Database\NIST1l.L

.alpha.-Terpineol 26684 000098-55-5 87
Bicyclo[2.2.1]hept-2-ene, 1,7,7-tr 15842 000464-17-5 64
imethyl-

L-.alpha.-Terpineol 26685 010482-56-1 64

d' o [ d' %’ Y = [ [ =
3‘]J°I/I 4.2 ﬁ"liﬁTﬂilluﬂaﬂTIWU1uu1ﬂuﬂi3ﬂﬂ%1ﬂ%ﬂﬂ')ﬂi1‘b’ui (1)



Search Libraries: C:\Database\NIST11.L

Unknown Spectrum: Apex
Integration Events: ChemStation Integrator - Zingeber.e

25

Minimum Quality: 90

Pki# RT Area% Library/ID Ref# CAS# Qual

10 18.167 5.36 C:\Database\NIST11l.L

1,4,7,-Cycloundecatriene, 1,5,9,9- 64408 1000062-61-9 98

tetramethyl-, Z,%,2Z-

Humulene 64256 006753-98-6 97

Humulene 64257 006753-98-6 96
11, 22.689  2.01 €:\Database\NIST11 .I,

Caryophyllene oxide 77539 001139-30-6 96

Caryophyllene oxide 77536 001139-30-6 94

Caryophyllene oxide 77538 001139-30-6 78
12 23.297 5.26 C:\Database\NISTLW 4B

1,2-Dihydropyridine, 1-(l-oxobutyl 25018 1000132-46-2 64

)_

Camphene 15676 000079-92-5 64

Santcolina triene 15707 002153-66-4 62
13 23.728 2.86 C:\Database\NIST11.L

12-Oxabicyclo[9.1.0]dodeca-3,7-die 77637 019888-34-7 62

ne, 1,5,5,8-tetramethyl-, [1R- (1R*

. 3E, 78, IR N&

3,5-Dimethylcyclohex-1-ene-4-carbo 17635 006975-94-6 62

xaldehyde

Naphthalene, decahydro-, cis- 16915 000493-01-6 58
14 28.063 43.44 C:\Database\NIST11.L

2,6,10-Cycloundecatrien-l-one, 2,6 75922 000471-05-6 76

,9,9-tetramethyl-, (E,E,E)-

1l,4-Methanophthalazine, 1,4,4a,5,6 43966 109746-13-6 46

,7,8,8a-octahydro-9, 9-dimethyl-, (

l.alpha.,4.alpha.,4a.alpha.,8a.alp

ha.) -

Methanol, (cyclohexyl) (2,3-dimethy 75909 349498-47-1 45

519

U
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