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Abstract

Development of Nanoemulsion Containing Yang-Na Oleoresin for Topical Delivery

Thanawat Pota’, Panumart Phumart?, Duangkamon Sakloetsakun®*
IJPS, 2022; 18(2) : 63-75

Received: 20 September 2021 Revised: 12 April 2022 Accepted: 2 June 2022

Nanoemulsions are one of drug delivery systems, which can enhance transdermal permeation, especially via stratum
corneum, and improve the stability of active compounds. This study aimed to formulate and characterize nanoemulsions
containing Yang-na oleoresin using high energy method, as well as evaluate physical stability of the formulations. Materials and
methods: Pseudo-ternary phase diagrams were constructed to identify the nanoemulsion regions. 2% (w/w) of Yang-na oleoresin
was incorporated to obtained formulations. The size, size distribution, morphology of droplets, and zeta potential of the
nanoemulsions were determined. In addition, antioxidant activity and total phenolic compounds of oleoresin and the formulations
were investigated. Results: The optimized nanoemulsions consists of isopropryl myristate as oil phase, tween® 60 as surfactant,
ethanol as co-surfactant (in a mixing ratio of 2: 1) and water. In the presence of Yang-na oleoresin in the formulations, it was
found that obtained nanoemulsions were clear with a spherical in shape and narrow distribution. The size ranged between 29-
162 nm and zeta potential were -9 to -24 mV. The pH values of the formulations were relatively to the physiological pH of skin. Moreover,
results showed that the 50% inhibitory concentration of Yang-na oleoresin was 16.14+0.97 mg/ml from DPPH assay, and total
phenolic compounds was 0.034 mg GAE/mI. Encapsulation efficiency (%) of the nanoemulsions was 77.57% - 90.26%. In addition, after 6
cycles of heating- cooling cycle stability testing, the nanoemulsions were clear and no phase separation was observed. Conclusions:
Nanoemulsions containing Yang-na oleoresin revealed suitable stability and potential antioxidant properties. A strategy to combine nanoemulsions

and Yang-na oleoresin described in the study would therefore be a valuable approach to develop a topical skin cosmetic in an industrial scale.

Keywords: Yang-na, Oleoresin, Nanoemulsions
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auuadaIe (free radical) Lﬂummqwﬁwaamﬂﬁ@
ANnuLFERuieIRlTznau@ns g vadaasaneluinene
W% n13¥nalasIaaaLduie (DNA) MLl AguanIn
Iﬂiaul,m:"l,w‘"maaLﬁaﬁm‘naﬁ g eanuRemsliunans
\ARBULTAR (extracellular matrix) loun nsaeasvesnis
§319028NA% MIANNIUANANTaInaaaLan uazidn
SURQUBINIZLIUNTIITINNN (aging process) (Kammeyer
and Luiten, 2015) 8136%ayyadase 11w I0Aud Janiud
WATLUALA LTI (aynWusvasinnduLe) mm*snﬂ'mfiawa
savzmifitiaduluieny wasfildsuanansuen Tiuae
matdeuanwaasiiuazmstinsasasld (Sutin, 2016) lag
ANANBIVES Chen LATATAE (2012) WUIIATLEA1TAU
auyadaazluzduuum (topical antioxidant) 313170803
a%”ma%a’éai:ﬁLﬁﬂmnﬂﬁ"L@T%’u%'aﬁgﬁLa (UVA) uaztial
msﬁﬂuaggaﬁas:lu’fuﬁ’mﬁfﬂﬁ (Chen et al., 2012)
Tagvuldinmsimsdiueuyadaszanioayulniun
M IANEIUaE RN ND W WWzsanIINATEy Uil
qw%gﬁmmi,gaﬁaimﬁa Faflqnianang Snigdu aImwnns
Susaganuafise wiadumssniey udu

¢19u1 (Dipterocarpus alatus Roxb. ex G.Don) 1w
ﬁ“ﬁﬁﬁﬂﬂﬁgﬁmaggaﬁmxLLa:ﬁmiéﬁﬂﬁyﬁﬁQﬂﬁ%mﬂ%mzJ
LT 13T QU131 (coumarin) wazend 1 (dammar) wonanit
Tugnauw159813817831M3508 (resveratrol) Gewuindnn
fudsmasuzss dudehsaiend unseniay duie
LuAT3uLaI305 wazd@uauyadaszld (Muhammad
et al., 2015) uaﬂmnfrﬂ'qwumséwﬁ'zyﬁue] L W
a17dsznaufuadin Wanlinaud uazioandinainu
(sesquiterpene) 1% 9 BaIFULIIUT FIgNInIg
TrnWaInarNzIRIUM I waw Ml selosidnn
\3asdians aslfianuymadyuasmaihasaiaues
gr9urnnld do aannlinsaniw uasdnfuidanwme
lawze Sssududeamisnsuiymains saunams
w”wmgm@‘iﬁ'mﬁaﬁwdamsﬁ%m”tyvlﬂﬂ'aa’?muﬂ’mmﬂﬁ
faamTie

msvunaluladeeg mlﬁﬁaw"’wmgmﬁﬁuﬁ
wnpit laodszannwsasmssanilaasluniariuein
ﬁaifuifuay;ﬁ'ummﬁaﬁ'mﬁu AUt It euadly

EULLuumsmd\iﬁﬂszﬁﬂ%mw LRZAINRINITD PANITUNIA

HutwaaTeunes oy (D 3 wputhssfn lasunane
fioy loun wludiadu (nanoemulsions) wiludiaguiin
mslfmsnadiatuverummdgyly taiuanunsanm
VOIFATAN T nausamdnsanauvasmnanildvziiany
Tdselansalussuas Lﬁadmnmm@a‘%mﬂmUluﬁ"um@L§n
N agﬂu‘*ﬁaﬁzmn 20-200 ¥ LHLNAT NTTINBAIBEN
aﬁ%au aluszuy (isotropic dispersed system) wazyin vl
AUANLAAIAINIIAAUAEAT (Kinetically stable) 39iA24
A3 gand18a7aTu (emulsions) #i21U (Fanun, 2010;
Escobar-Chavez et al., 2012; Chime etal., 2014; Tadros,
2014) mnqmawﬂ'ﬁﬂ”\ﬁﬂdwaﬁwiﬁuﬂu'ﬁﬁa%’umm‘m WNIn
iuduganaunefiiloudrlUsimmwiiruaung e LAZQA
TN lda819370157 (Mostafa et al., 2015)
tnnzdanufalad saunsnszansundintalaniuas
gauane (Tadros, 2014) RINMIANBIVES Clares UAZAMA
(2014) WSsuifisumsinasIanduia (vitamin A) 28w L4
Sﬂ‘aﬂﬁuﬁumiﬁﬁdﬂugmmuﬁu WU B aTulRuuwe
m&mﬂﬁlﬁﬂﬂi'}ﬁﬂﬁmmmLmiﬂmuﬁuﬁmﬁwmw%wﬁ
ldurnninnisiin dalugmmugu (Clares et al., 2014)
weNNHN13ANB1W89 Donsi uazams (2011) wuinulu
duatuiauavisalunisndesansisaiiasnniea
(resveratrol) s'ﬁaL‘flumsé'lﬂ”@iﬁﬁmmmﬁamﬂﬁmﬁaLﬁ 8y
ﬁ'umsm'%wiugﬂl,l,uu'é‘u (Donsi et al., 2011) TagrinlUuda
sruvposm udaintu axUsznovluday 3 daude wnaiu
(oil) ‘1;{’1 (water) LRZENTAALIIAIAD (surfactants) uaalail
MILANEITRALIIRIADIIIN (co-surfactant) ad'ldluunedriu
Tagshduuaziiezaglugiaesipaaludiiueradulu
g'ﬂLLU‘U o/w nanoemulsion %38 w/o nanoemulsion §178®
W3969R7 i fAteldsruuianuases lagaiaauseds
Arenaidusiia laifitszq (non-ionic) Vlaaaw’fﬁﬁﬂs:qmﬂ
WaZAU (zwitterion ion) U3zqu3N (cationic) %30 Uazqgau
(anionic) Nl TauaNIRIIZRN (Fanun, 2010) "fi\‘m’li
@3N TUM IuduaTy 9350INEe 2 wuy Aedslewasu
gmazwé’amm‘iw Apmalawasaugs leun msldinIasaie
ﬂﬁumﬂuﬁgd (Ultrasonic homogenization) (Fanun, 2010;
Chime et al., 2014) %ﬁ%fmﬁ{ummﬁwgq IWTIZHAR L6
i1e Yszndana dsunlainsnizans LRZTIADHANA

siuane sunsn lduAaluszdugasmnsnld dauns
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wSoulasldwasanudn (low energy emulsion technique)
LT ﬂ’liL@l‘%&lNi@Ufﬁﬂﬁh’YQﬂ’m (phase inversion method)
(Tadros, 2014)

Av A4 o

mmaUum@1q'ﬂi:mﬁLﬁiaw‘”@um@‘iﬁumTu’éﬁafu
Tunsingssindugneuwn T gs@mis ihetreaasi Yo
Lﬁﬂ%uﬁnnawa’émz L'%'m'mmiﬁnmqmauﬁﬁmsﬁm
awaﬁmzLLafzﬂ’%mmﬂuaﬁﬂmmaw‘h%’umiuﬁﬁafuﬁ
msgﬁ’m”umam LRZNINAROUANHIASVBIRITL L% A3
ldsalandaldiouss quand@nanmoninaasdio laun
ANBUEN M ENNLIZTRAVIAITY PIABYNALAZNNT
N3 JUNTIVBI0UNA ane WG Wiavvasdsu
LAEANNAIININYBIFATAITUGILITTauaN UL (heating-
cooling cycle) Lﬁalﬁﬂmﬁ’agaﬁugﬂﬂﬂw@m@iasa@w‘hu

MINAALATBIED199NLNIUN b

25113298

1. 7a9 uazarsiad

ensandugnaw Iduanan a3.suns nsuih
AMANEIMEAS AR INeNspvuLin Liatud 30 1daun
ynINay 2562, Trolox (Sigma-Aldrich, St.Louis, MO, USA),
3. 2,2- Diphenyl- |- picrylhydrazyl ( DPPH) ( Sigma- Aldrich,
St. Louis, MO, USA), Gallic acid ( Sigma-Aldrich, St. Louis,
MO, USA), Sodium carbonate anhydrous AR (Loba Chemie
Pvt. Ltd., Mumbai, India), Folin & Ciocalteau’ reagent (Loba
Chemie Pvt. Ltd., Mumbai, India), Polysorbate 80 (Tween®
80) (Loba Chemie Pvt. Ltd., Mumbai, India), Polysorbate 60
(Tween® 60), Polysorbate20 ( Tween® 20) ( Namsiang
Group, Bangkok, Thailand) , PEG- 40 Hydro castor oil
(Cremophor® RH 40) wazlsopropyl myristate (IPM) (S. Tong
Chemicals Co.Ltd., Nonthaburi, Thailand) Ethanol (Excise
Department, Ministry of Finance, Thailand)

2. IdBmMsANRRAITANSI

2.1 NMSLATNRITHENIW (oleoresin) YaIAH
8191 NILATE NI RO I ALYaIN191N3TNTV8s
Lathsamee Lazame (2018) nandariiniudusasdusn
WININTBIRIBEIT1IL19 2 Tou wamihusulasua1f
Sanin latalatsdu (oleoresin) LLa:ﬁﬂvl,ﬁJLmLﬁaﬁqmmnuﬁ -
20 p9ALTaLTuE (Lathsamee et al., 2018) e 131414
mM3Ansnee b (Eﬂﬁ' 1)

d' :’ e . v
E‘].I‘YI 1 WIUWYIIU (oleoresin) VBIAKLIIW

2.2n135859unwnInIgatalasatatiiay
(Pseudoternary phase diagram)

fnmdagauiimunzanzasszuulunisiiaouls
SR UAN AT No UV TH F1TAAUTIFIAINEY (13
AALTIFIAT LAZATAALIIAIAIIIN) uaztin Tawadie
LHBNINIYNIALaTNALAEN BIINFULARZHADANARDY
wspnlasimuansasiwlagiiminuessing uazasan
wsedafananlifgas 1:9 89 9:1 antur N sNENAIY
Lﬂ%adwaumsa:mﬂ (vortex mixer (S0100-220, Labnet, NJ,
USA)) Wluaa 3 kil ealdandagiuilauinmimasey
do'ld Tandes g noainausslulunasanasasfinin
NIAALEONURZAUAIULATEININENS (magnetic stirrer
(ZMS-20A, Daihan labtech Co.Ltd., Gyeonggi-do, Korea))
@aa@nmauﬂhmwaua:ﬁé’nwmxﬂuﬁmflu@@%vugmmﬁ
nasoy Wdasuildlidounmwluununinigaialas
maisulasldldsunsy SigmaPlot ternary plot software
(Trial version) f,%'@mumﬁiwumaa:gﬂLﬁaﬂvl,ﬂl‘*ﬁ”lum‘s
m’%'zl3Jquﬁu”a*’ﬁuﬁmnﬁm”umammaaﬁumdm

2.3 msm‘%ﬂu@‘h%’ﬂ%ﬂ%%ﬁaﬁ'%ﬁnssq
WnsiugnsmIzasduaem

Le3pudsuangasinlagdininuesin dnaiu
WITUEIW WazaTRauIIAIAINEY asuaaslnansef 1
inlUnsudroiaiasninanswin 10 wift udvinldulasls
E]"mﬂﬁiuﬂl’mﬁigd (ultrasonic bath (Power sonic LUC405,
Daihan labtech Co.Ltd., Gyeonggi-do, Korea)) 1 wiaan 30
W mnifuﬂ%’uﬁmﬂﬁagﬂuma 5-7 laald 0.1 N HCI %38
0.1 N NaOH wlgmamzDausinaiin asnaliumu 24 5alus

Ngoundriad Lﬁaiﬁi:umﬁ'@mqa
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A15191 1 gm@h%’umiu’ém”a%’uﬁmmﬁm“umam TudSunainauenswsasas 2

A3y ‘Ii”l:ﬁ% Smix (tween60/EtOH) 15:’1 (%) 9 (%)
89N (%) IPM (%) Smix (%) S R)
F1 2 3.50 38.90 2:1 55.6 100
F2 2 5.14 42.86 2:1 50.0 100
F3 2 4.25 4375 2:1 50.0 100
F4 2 3.56 44 .44 2:1 50.0 100

a

2.4 NMINAsaUANHMEIR 1T U lnD AT
usiﬁ;ﬁﬁﬁumam

1. ms‘mﬂaa‘uqwéé’f’mawgaamwmﬁ’l%ﬂuﬁ
Tudaiazrw (Determination of antioxidant properties of
nanaoemulsions)

nﬁmaauqﬁ{ﬁ'\ua%a'ﬁmwaw‘h%‘uﬁasﬁ'ﬁ'mi
ﬁ’la’magga'ﬁai:aﬁﬁmw (DPPH free radical scavenging
activity assay) 1o ﬂﬁn@‘h%’umiuﬁu”aﬁ’uﬁmsﬁ;ﬁm"’umam
Y9 4 §150 sa0g19azU5u1m 100 lulasdas nawnu
s138za18 DPPH lutanuasfidanudutuiouss 0.006
lapuSuas U5unm 100 lulasdas lungululasiaanen
7911315 30 Wi 'ﬁé’ammfmlw"[ﬂi'@mﬂ'ﬁ@@ﬂﬁmmqﬁ
ANB10aw 517 wiluiwas saoasesenlulasiwan
(microplate reader (Tecan AustriaGmbH, Grodig, Austria))
#1123 % inhibition VAILARZAINNUITUTHUAIINTIN
U1AIFIUITAIN % inhibition NUANMNITNTUVBIAIBEIUG
azda uazwid1dadluansauyazadlninand (mM Trolox
equivalent, mM TE) 3131881033 %289 In3aangainu
\udw 0.5-1 Sadluans Lﬁ"al,ﬂ%'ﬂuLﬁﬂmmﬁ‘rﬁmawgaﬁmz
i:mwamiuﬁﬁa“ﬁ'uﬁmigﬁﬂai'umummaaﬁumqm LA
frsunumsazan et Tuenswasdugnswluaniuoai
AT TN Imgmﬁwmm fia % inhibition = [(AO-
As)/A0] x 100 1o AD = AN1IQANARULAITBIFIAILAN D
1382818 DPPH WAz As = INNIQANAULEITBIR TR
DPPH Lazg13018814

2. nsnadavdsnimansUsenauWwaan
NINNAVDIA15UW TwBaF U (Determination of total
phenolic compound in nanoemulsions)

mnesauwLs I mEnIUsznauues nrinuaes

AU LB U aTurinlastindTumw Iud U AT UNENN UL A

YSunawluaaain 1:1 luraeanaassawa 15 Jadaas Wi
\inlWdAu-FlaunanIiaiaud (Folin Ciocatteau reagent) (1383719
dein 1: 9 Tag5unas) sanes 25 Tadaasasly smmiwdy
T suansusimaanud T usosas 7.5 lagvinnin Usanas 2
Tndany nawlsiniuseesasmumsacany asns Tlufide 24
77l ‘ﬁé’ammfu’i‘ﬂmmi@@ﬂﬁmm‘ﬁ'mwmmﬁu 745 wlu
a3 @T’sﬂLﬂ%aag'ﬂ‘aLﬂﬂImIWImLm@lﬁ WAsn (UV-Visible
spectrophotometer (UV1201, Shimadzu Corporation, Kyoto
Japan)) W3suifi ﬂuﬁ‘m‘h%‘umiu’éﬁaﬁ'uﬁvlajvlﬁmsqﬁﬁﬁumu
w1 ﬂ'%mm,“uaamsﬂs:nauﬂuaﬁmﬂmm:gnuamlugﬂl,mu
TaanIuauyaT0INIALNAANGalaRa AT (Mg GAE/MI) F9leann
NIWNIAITFIURTAZALNTA wnadnluamuaafinnus vt
0.200-0.0125 JaanIn/AnaaaT

3. NMIUILLAWBANBWLNI9A1YATN (Determina-
tion of physical appearance and nanoemulsion type)
@‘h%’uuﬂuﬁu”aﬁ'uﬁl,@?w"l,ﬁgﬂﬂs:Lﬁué'ﬂwmzmamﬂm‘w
Ieur anauldsousslusola & uaznan aromsasine

4. NMIANHIVWIAVBIBBNIAUAZNIINIZALAT
22991%N1A (Determination of particle size & polydisper-
sity index; PDI) nagauA1aTHn1INIZ18AILAZTUIAT8
aunau ludiatuluudazgasdiiv lasnasaveas
Lﬂ%iaai'@mm@awnwm:@‘fnmiuwm ( Zetasizer®
(NanoSeries ZEN2600, Malvern Instrument Ltd., Worcester-
shire, UK))

5. miﬁnmgﬂiﬁwaoa%mﬂ (Determination of
droplet morphology) %mc?haaha@‘h%’uuﬂuﬁﬁ'a%’uﬁmig
waiwswasunaay felilwutsudsinluedounase
anntiwin U gasen Uﬂﬁaaﬁ;amwﬁuuudaa W% (Scanning
electron microscopy; SEM (LEO/ 1450, CarlZeiss Co. Ltd,

Berlin, Germany))
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6. N13IAAINLEY waz ardnd NN BA129
RERT (Determination of pH and zeta potential value)
nagauAnunnIadsvasdsuw ludiatuiiasow
fuLa3a93aRLaT (pH meter (PL-600, M.R.Co. Ltd, Holon,
Israel)) LL@ﬂ*’ﬁLﬂ‘%ﬂﬁM%ﬁ@agmmm”um‘[mmﬁ@m
andlnihddrvasmnluddatuudazgasdniu

7. MINAFEUAINAIANIN (Determination of
stability of nanoemulsions) naga U DU N TaU-FRL
L% (Heating-Cooling Cycle) I@]m’%'mnﬂl,ﬁuvﬁﬁqmﬁgﬁ 4
ssrmraiTus 1uaan 48 Talug mmfmﬁuﬁqnmgﬁ 45
psaatdos 1luaan 48 Talus Ihinidw 1 s0unas
nagay ¥NE13FNIEN 6 30U RAIINNNATELANNAIENIN
ud fnsnansasaasdsuile lasdsnannudinuldvas

13

GAE vosinaiumsnfiussglumluddatu

%EE=(

GAE vp3vinduenamnninuai b

3. aﬁﬁﬁ?ﬁumﬁa"’y (Statistical analysis)

nﬂmmﬂaauﬁmiﬁ’]sgwaﬂnﬁaEJ 3 A%9 UATNE
miﬁﬂmgﬂ"imsw:ﬂ@&lwwhmﬁﬂ (mean) ganioaiun
41A737% (standard deviation; S.D.) T PRIGRREA G RREY
LANG1IDDIRLAR BLLLANULLIUTIUI i 87 (One-way
ANOVA) WanuduanadanisinageuANULANEIIERIN
mmﬁmﬂmmgﬁmﬁﬁﬂmau Scheffe d28lUsunINNI9
8@ SPSS version 19.0 (IBM SPSS Statistics for Windows,.
Armonk, NY: IBM Corp; 2010) wazrvualieaagLaneg

o o a

o oA ad .
NUHaLNUBLURIAUNROANA p-value < 0.05

= Q =)
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