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Abstract

Wansaolong or Amomum biflorum Jack belongs to family of Zingiberaceae. Every parts of plant
have a unique aroma. Nowadays, its essential oils have been utilized. However, there are a few studies
regarding its pharmacological activities. There are also no reports to support which part of plant is
suitable for product development. The aim of this study was to investigate the biological activities and
chemical constitutions of A. biflorum Jack essential oils from whole plant and rhizomes. Essential oils
were prepared by water distillation technique. The chemical constitutions were identified by using gas
chromatography-mass spectrometry. Antioxidant activities were determined by using 2,2-diphenyl-1-
picrylhydrazyl and ferric ion reducing antioxidant power assay. Dopachrome method was used for
determination of anti-tyrosinase activity. Anti- Cutibacterium acnes activity was studied by using agar
diffusion method and broth microdilution methods. The results showed that 1-[(E)-but- 1-enyl] - 4-
methoxybenzene was found as a major constituent in the essential oils of both whole plant and
rhizomes. The essential oils from two parts exhibited anti-tyrosinase activities with 1C;, values of
117.94+19.08 and 147.03+£10.28 pug/mL, respectively, with no significant difference between two parts.
They showed minimum inhibitory and minimal bactericidal concentrations at 75 ug/mL against C.acnes.
Antioxidant effects of the essential oils showed lower activities than that of a-tocopherol and ascorbic
acid. Therefore, A. biflorum essential oils from whole plant and rhizomes have a potential to develop

as the cosmeceutical products for skin whitening and anti-acnes applications.
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SImTaastans ssadnld ldun dimethyl
sulfoxide (DMSOQO) (Carlo Erba reagent, France),
2,2- diphenyl-1- picrylhydrazyl (DPPH), a-toco-
pherol, ascorbic acid, kojic acid, tyrosinase from
mushroom lyophilized powder, 3,4-dihydroxy-L-
phenylalanine (L-DOPA) (Sigma-Aldrich®, Ger-
many), FeCl;, 2,4,6-tripyridyl-s-triazine (TPTZ)
(Merck, Germany), FeSO, (Analar Normapur®,
UK), tetracycline ( Oxoid,UK), Brain heart
infusion, Brain heart infusion broth (HiMedia®,
India)
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of Medical Sciences, Ministry of Public Health,
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1o Lﬂéa\‘] gas chromatography-mass
spectrometer (GC-MS) (GC: Bruker 450GC; MS:
Bruker 320MS, USA) Aaau¥T#ha Rix-5MS
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Figure 1 A. biflorum (A: whole plant and B: rhizome)

oc lFuadiaonduaanifensinising 1.0
mL/min @faiﬂil,l,ﬂsuaqmﬁgﬁmaom%aumuﬁwd’u
§2%50910 60 °C 1981 6 w17 LaLAY
gawnndiili 200 °C drw8@ 3 °C/min 1um
58 w17 ansusanasufilanasiasned
WIBULAIBUNY mass spectra index 789 mass
spectral libraries (NIST Libraries, 2008)

2.4 nﬁiﬂmaauQﬂéﬁﬁuaan%Lmﬁ%
728735 DPPH aau1ad31n Clarke haza e
(2013) ez Manook Lazatwe (2015)
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AMNLTNTY 0.5-50 AadnIudailafany lauiie
219678 10 % DMSO lutun1ues LaSuua1s
4199314 (a-tocopherol LAz ascorbic acid) A
WNgw 0.5-10 lulasnsudedafans lasiiaand
feunnes Tulainduneusne w1 e
WIDFNINIATIIU UeazANUNTUYINIaT 100
lulasdas nanldidhnunuansazans DPPH (0.1
mM lwaniuas) Y501as 100 Jaulasaas lu 96-

well plate #4719 [inflaNgmngiivas iduina 20
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Germany) N1A¥812AA% 517 w1 luluas lag
nagay 3 1 %A1 % radical scavenging Lz
LA e .
N baUFI R IARIAN ICs
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NONTLLRYITWEIINAIAINTNLTUT Y 50-800
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tawlay InlsSiwa (31 unimL 1w 0.1 M
phosphate buffer pH 6.8) USu1a3 50 lulasaas
11, 96 well plate nawlidnin asfielindad
ganniiiesiduiian 10 wAT 9NhuLE
&1382a18 2.5 mM L-DOPA 114 0.1 M phosphate
buffer pH 6.8 USu1a3 50 lulasdas asluudas
WA LLﬁaﬂuvl'j”ﬁqm%nﬁﬁaoLflunm 10 W7l 2@
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UV-Vis microplate reader (Spectrostar Nano,
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2.7 MINAFOUNSEH C. acnes Va3

WnsuraasEmEIWEIIMAs

2.7.1 MInagaual835 agar diffusion
method AALUNI91N Khunawattanakul Wz At
(2017)

inlalafivasuuaiiisy C. acnes

(OMST 14916) T iwrziansluanmisinizige

THALAA7 brain heart infusion (BHI) agar ﬁusl,u(g:f

Table 1 Compositions of samples in anti-tyrosinase assay

Sl 10 % DMSO in 0.1 M Phosphate buffer, Tyrosinase Essential oil/
glycerin (uL) pH 6.8 (uL) enzyme (L) kojic acid (uL)

A 50 100 50 -

B 50 150 ] i

c - 100 50 50

o § 150 ) 0
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284 Singtothong LazAtE (2013) WuaIALsznay
M9 T N T RO TR TIUTIR I IUN T
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Table 2 Chemical constituents in A. biflorum essential oils from whole plant and rhizomes using

GC-MS
Retention time Percentage of the total area
No. Chemical components
(min) Rhizome Whole plant

1 6.893 o-pinene 0.16 0.19
2 7.49 camphene 0.34 0.38
3 8.693 B-pinene 0.35 0.37
4 9.394 B-Myrcene 0.03 0.03
5 10.933 m-Cymene 0.05 ND
6 11.126 limonene 0.32 0.59
7 11.228 eucalyptol 0.66 0.43
8 12.599 Y-terpinene 0.02 ND
9 13.985 fenchone 0.13 0.02
10 14.716 B-linalool 0.04 0.02
11 15.329 fenchol 0.15 0.03
12 16.745 camphor 1.75 1.39
13 17.406 isoborneol 0.12 0.04
14 17.863 endo-boeneol 0.1 0.14
15 18.401 4-terpineol 0.15 0.08
16 19.095 a-terineol 0.15 0.07
17 20.421 fenchyl acetate 0.15 0.16
18 22.085 p-acesaldehyde 0.08 ND
19 23.5 bornyl acetate 0.41 0.13
20 24.533 p-acetonylanisole 0.04 0.04
21 25175 1-butene,2-(0O-anisyl) 0.34 0.39
22 25.897 benzene,1-methoxy-4-(1-methyl-2-propenyl) 0.08 0.79
23 28.621 1-[(E)-but-1-enyl]-4-methoxybenzene 86.42 92.63
24 26.324 a-terpineol acetate 0.08 ND
25 29.396 caryophyllene 0.07 ND
26 29.527 naphthalene,1,2-dihydro-6-methoxy- 0.09 0.1
27 31.034 alloaromadendrene 0.21 0.07
28 32.014 [B-chamigrene 0.53 0.13
29 32.072 B-eudesmene 0.3 0.26
30 32.351 5-B,10-a-eudesma-4(14),11-diene 0.31 0.08
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Table 2 (continue)

Retention time Percentage of the total area
No. Chemical components
(min) Rhizome Whole plant
31 32.431 a-selinene 0.13 0.09
32 32.51 y-cadine 0.18 0.09
33 32.818 [B-elemene 0.07 0.04
34 33.088 (+)-Epi-bicyclosesauiphellanddrene 0.06 ND
35 33.308 (-)-a-Panasinsen 0.09 0.02
36 33.557 calamenene 0.08 0.02
37 35.697 (-)-spathulenol 0.05 0.12
38 35.852 caryophyllene oxide 0.23 0.06
39 36.407 2-allyl-1,4-dimethoxy-3-methyl-benzene 0.06 0.03
40 38.293 isoaromadendrene epoxide 0.3 0.08
41 38.746 globulol 0.99 0.59
42 38.999 [-tumerone 0.24 0.07
43 417 a-cedrene epoxide 0.14 ND
44 52.719 1,3-distearin 2.77 ND
45 52.719 farnesyl acetone ND 0.09

ND = not detect

H #H
Figure 2 Chemical structure of 1-
[(E)-but-1-enyl]-4-metho
O xybenzene

1-[(E)-but-1-enyl]-4-methoxybenzene 1 the ﬁvl,&l
WU 1,3-distearin lwinsiunauszinogaunssn
BIINMNINUNIWITINIINENTAINE 89 MW
FAILITUNITANBIGNT SIRWNITHAUNTE
JasnehniUIu mans 1(E)-but-1-enyl]-4-
methoxybenzene B Lﬂumsﬂa%ﬂ%mmuamﬂ%{

NIITIN TNV DI URDUIZLALITUENIARY 32

688

mmmﬁwmlm”lumimuquqmmwaqu”l,m
Fnganasndsmineluiiuesieiessn
ayulng
nsANEIONIFueaNFLaTUA857
DPPH 189513 80521 A 83N %&1I989 W7
WnuneNszrgandIun s azdIwldand
qw%iumsﬁmawaﬁmzﬁw (ICs>1 AnAnINGiD
fadn) (13797 3) WaRasonTINnuMsAnE
AOWNUIVBY Srisook LazAL (2010) Awuin
WMIREIMaIRRE N BRI Rz BLENLTW
Lafinasdian uaziin fen IC5, ANNANINAFDL
@283% DPPH 1.331£0.06, 0.47+£0.01 was 0.79%
0.05 U8ANINADURAAAT AINS1AL WASNIT

aa 6 X a
mﬂaaummmmmlumﬁmmw 23INAAN
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17.17+0.78, 27.1720.29 uaz 12.69+0.29 48R
ATUNIALNARNADNTUEIBINA ANAIAL LA
VL@TdﬁmmmmﬁgﬂugﬂLLuuﬁﬁuuummzmﬂ
LRZE1TENAGILAITIaza16199 Sanian
DANTLATUAGN G911 TNTURDNTEAEIINEN
nadsdonv linnnzazianld s lomtlundvas
gnisusandiati
msfnsgniawenladinsdmanyin
dauneuszins s wldauuazindunanszing
grunsauignilidaneiu (p>0.05) 61 1Cy,
117.94£19.08 uaz 147.03+10.28 lulasnsuda
488807 WAL (m‘s’m‘ﬁ' 3) Lwiﬁnw%%‘im'j'l
kojic acid a8 NRBEIATYNIIEDR (p<0.05) e

a a a/ = ' v A9 o o/
L‘LJ?EI'LIL'YIEJUﬂ‘LIﬂ’]i?IﬂE'Wﬂ@%ﬂ%’]‘ﬂl“ﬁﬁqﬁﬁﬂ@

WwiwRIRaIG BN Lafinezan ua
i wamnaaes e ICs, agji‘l,u"n'w 240.00+0.05
£19 1,890.00+0.04 lalasniusaliadans (Srisook
et al, 2010) ugasliAiwininaiunenszmeians
auwanlodlnlsGiuadniinissnaalaalri
araedunid snaftasinannlutinsiunauszing
Tun1sénwiassil $a15 1-[(E)-but-1-enyl]-4-
methoxybenzene 1uﬂ‘%u1m§d wasdsuisen
aﬁfuagudwmséfoﬂmal,ﬂuaﬁﬁﬁqwﬂumi
dudsonlafinlsSiug laofian ICy, 3.70£0.64
mM (Charoensuk et al., 2013) 1t nsidenld
dwmaanadlugy UL RN TR LT
Wi anaiarilwdnszdisledednne

LANNCRY

Table 3 Antioxidant activities using DPPH and FRAP assay and anti-tyrosinase activity of A. biflorum

essential oils from whole plant and rhizomes

DPPH assay FRAP value Anti-tyrosinase
Samples )
(ICsp) (mM Fe*" equivalents/g of sample (ICs, pg/mL)
Whole plant 7.96+1.63 mg/ml* 0.59 +0.10* 147.03+10.28*
Rhizomes 17.7120.87 mg/ml*# 0.48 +0.09* 117.94+£19.08*
Ascorbic acid 2.40+0.07pg/mL 33.54 +3.43 -
a-Tocopherol 4.34+0.07 pg/mL 10.93 +1.67 -

Kojic acid -

- 11.36+0.22

* p<0.05 when compared to positive controls; # p<0.05 when compared to whole plant

Table 4 Inhibition zone, minimum inhibitory (MIC), and minimum bactericidal concentrations (MBC) of

A. biflorum essential oils against C. acnes

Anti-C. acnes of A. biflorum essential oils
Samples
Inhibition zone (mm) MIC (ug/mL) MBC (ug/mL)
Whole plant 9.18+0.17 75 75
Rhizomes 9.07+£0.15 75 75
Tetracycline 55.33+£1.53 0.78 0.78
Culture media - + +
10 % DMSO in glycerin - + +

- = no inhibition zone was observed; + = viability was observed

689



Thai Journal of Science and Technology

o o

1 9 « agUA 5 + W 12% - AA1AN 2563

Table 5 Anti-C. acnes of A. biflorum essential oils from whole plant and rhizomes

Concentration of the Broth dilution technique Spread Plate

essential oils (ug/mL) Whole plant Rhizome Whole plant Rhizome
Tetracycline - - - -
Culture media +++ +++ +++ F++
10 % DMSO in glycerin +++ +H+ +++ +++
150 - = - -
75 - - - -
37.5 A A NA NA
18.25 +++ +++ NA NA
9.125 +++ +++ NA NA

+ = wulBanay; ++ = wulathunand; +++ = wullannn, - = liwui¥a; NA = not application

MsANENgNIRWLLATISY C. acnes n3a
%atﬁu fa Propionibacterium acnes %dlﬂ%ﬁ’lmq
P89N5LANEY HANTANEBINLIETuRe N
SEMDIINITHEINAILFAINA LUNTEUSINAS
wiyiiulavas C. acnes unzfinnieu C. acnes
&% nan1Inagaugniaw C. acnes 61855
agar diffusion method WU uRoNTRE I
PaTuauNIasues C. acnes e luansannsinaiu
RANTUROEIULFAU (p>0.05) lagIaen inhibition
zone AR LT NTU 1.5 mg/disc b 9.18+0.17
L8z 9.07+0.15 HARLNAT AINR1AL (miwﬁ 4)
Lm:ﬁQﬂ%ﬁfaﬂn'j’]mmmgm tetracycline lag
mmsﬂ'uzﬁimsm%mLﬁu‘[maaﬁﬁﬁumm:mzl
YagasdInildn antimicrobial disc diffusion zone
at/luIzay resistant \etdSeuifisuny zone
diameter interpretive standards ¥ 28381 tetra-
cycline < 14 mm (Fouad, 2011) §3n137 61
inhibition zone VaIUNTURBN TR IFBIFI NG
drfidaudrosn arafiasananusuisalung
L3 BITNTRL AU T UR O U TR EUBEIMN TN
\Farfiaudslid ilwmssudadaieduldtos

{ A;QI v a
MIANENNKWINTEIgNTaU C. acnes 31835
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disc diffusion method TN T19ALA8IA® LTU
Curcuma longa, Alpia galangal (L.) W8 Zingiber
offinale (Luangnarumitchai et al., 2007) wuinil
¢ inhibition zone %aan31 14 mm
NNINARBUONI AU C. acnes §1855
broth microdilution assay WU3102 0L TNTHéN
ﬁq@ﬁm{m‘”umm:mmnﬂmuslﬁﬁmmzmm%
FusnanInsudTe (MIC) LLa:mmnTmeﬁwq@
Asansnaiiga (MBC) C. acnes 16 75 Tulasnsu
AoNARANT (mswﬁ 4 URz 5) INNIIANBTN
Bi’lull’lalyx‘ivl,liLﬂﬁﬁi’]&ld’]%ﬂ’liﬁﬂﬂ&’lﬂﬁ?ﬁ’m C.
acnes Y9I ITHIIINAY LL@iﬁﬂ']iﬁﬂ‘]ﬂ’lf]‘Y]%iﬂad
WuneussneTa IR TaY 9 14144 Zingibera-
ceae IWMITUES C. acnes 11w nunouTzIwe
nndan e g wha g
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NNLRITURIRIF (Wongkattiya et al., 2016)
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1a ( Dumont et al., 2010; Luk et al., 2013;
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Schafer et al., 2013) miﬁﬂmrm%{éﬁu C. acnes
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