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The objective of this study is to develop the Dihydrooxyresveratrol in the form of Nano-
emulsion. The Dihydrooxyresveratrol is prepared from the reaction of Hydrogenation. There are
12 formula of Nano-emulsion preparation following the ratio of phase diagram consisting of the
essential oil, surfactant, co-surfactant, and water. The particle size is reduced by using the
Sonicator. After that, the physical results are recorded for studying the particle size and zeta
electric potentialby using Nanoplus (Micromeritics, USA) and selecting the best formula which is
Peppermint oil : Tw80P : H,0 (0.2 : 0.35 : 0.45)and Peppermint oil : Tween20 : H,0 (0.2 : 0.45 :
0.35) having the particle size equaling to 28.88+0.88 and 154.32+0.59 Nano meters. The zeta
electric potential values are -13.82+0.60 and -4.93+1.31 millivolt. The particle distribution values
are 0.203+0.0217 and 0.233+0.0052. When having been storage for 1 month, Peppermint oil :
Tw80P : H,0 (0.2 : 0.35 : 0.45) is separated into layers and Peppermint oil : Tw80P : H,0 (0.2 :
0.35 : 0.45) has the particle size equaling to 48.58+6.72 Nano meters. It is still in form without
being separated into layers. When being tested for the penetration of synthesized tissue using the
Franz diffusion cell method, Flux is found to be 312.9. Then, it is analyzed to find the amount of
Dihydrooxyresveratrol in Nano-emulsion by using the HPLC method. It is found that the Linear
relations between the area underneath the peak and the substance concentration has the correlation
coefficient equaling to 0.9996. The Accuracy is 101+4.18. The Intraday Precision has %RSD
mean equaling to 0.15. The Interday Precision has %RSD mean equaling to 0.51. The minimum
concentration value in finding the substance (LOD) is 0.33 and the minimum concentration value

with the analysis of substance measuring (LOQ) is 0.99.
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3 i 2.9 Ternary Phase Diagram
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2.8.3 91/nsai Franz Diffusion Cell
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3.1.1 gunsaiililumsIse Al

1) Beaker

2) Erlenmeyer Flask With Joint
3) Erlenmeyer Flask

4) Burette

5) Vial

6) Cylinder

7) Filtering Funnel

8) Desiccator

9) Round Bottom Flask Joint
10) Dropper

11) Watch Glass

12) Stirring Rod

13) Volumetric Flask

14) Test Tube

15) Hotplat Stirrer

16) Stand and Burette Clamp
17) gn 154

18) Fouana1swaIaan

19) Yafuiie

20) Tdaa vl

(Pyrex, Japan)
(Pyrex, Japan)
(Pyrex, Japan)
(Pyrex, Japan)
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(Pyrex, Japan)
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(Pyrex, Japan)

(Daihan Labtech, Korea)

(Art Products, USA)
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1) Cinnamon Oil

2) Grape Oil

3) Peppermint Oil

4) Tween 20

5) Tween 80

6) Span 20

7) Span 80

8) Propylene Glycol

9) Dichloromethane
10) Acetic Acid

11) HPLC Water

12) Absolute Methanol
13) Ethanol 95%

14) Acetonitrile

15) KH,PO,

16) K,HPO,

17) Ammonium Formate
18) Palladium Carbon
19) Parafilm M

20) Filter Papers

21) Membrane Filter
22) Silica Gel

23) upU TCL

24) Dihydrooxyresveratrol
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(Merck, USA)

(Merck, USA)
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1) 1A599 NMR/ IR (Bruker, USA)

2) Scanning Electron Microscope ( SEM )  (Hitachi,Japan)

3) Lﬂém HPLC (Shimadzu, Japan)
4) Lﬂém Sonicator (Vibra Cell, USA)
5) Lﬂém Nanoparticlesize (Micromeritics, USA)
6) ¥ANATOU Franz Diffusion Cells (Perm Gear, Inc.USA)
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3.5 MINATOUMIBNAIUIS Franz Diffusion Cells
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3.5.2 MIIN38IA309 Franz Diffusion Cell
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Performance Liquid Chromatography (HPLC) @o 11/
3.6 MIAALHiey N uoa & (HPLC:High Performance Liquid Chromatography)

Column : Luna C18 (5pm,4.6mm ID x15cm)

Mobile Phase : 1% (v/v) Acetic Acid in Water / Acetonitrile (Gradient System)
Flow-Rate : 0.80 mL/min

Detector : 254 nm

Injection Volume : 20 um
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3.6.1 M351M383 Standard Stock Solution
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F100nF158170351M30a 0.2000 n3u Tdaslumruzdunay uazi@umumiuea 10
ua. aza1ems WA 9NTAAY PA/C $1191 0.0109 A5 11AY Ammonium Formate $1U7%
0.1800 N3y 1hansnanual1¥auZeuTaosiins Reflux funan 30 ui nazdnaiunis
sufiulves§isendrs TLC iieUfAsenadsduiinluszmommueaseninglfinie
Rotary Evaporator uﬁjﬁﬂiﬁ’ﬁﬁmﬁ@unwﬂiﬂﬂi%}?}% Column Chromatography 1aaslalelas
PONTIIAIDTINT0A 0.0936 NN ATl 46.80 % yield. "H-NMR (500 MHz, CDCL,) & [ppm]:
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158.24. LC-MS [M ] = 246.0977
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o

I av o a A I a v W @ 1 A o 1
Lﬂuaua%u LHAEZNITNISIIILTINY ﬂﬂmgiﬁlﬂuqﬂiﬂﬁaua%u Gluf]@i’lﬁ')uﬂlwﬂ%uﬂghlﬂgﬂ

na1nelumseaenan
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gasmsuu Tudiadu MINTLIRA M3 Iva MmN
Peppermint oil : Tw80P : H,O Tsaues a ulijllﬂﬂ%u
(0.2:0.35:045)
Peppermint oil : Tween80 : H,O Talsauer f lJliJ'Ll,lfJf‘l“]‘%L!
(0.2:0.35:0.45)
Peppermint oil : Tw80P : H,0 ISTERTIE a ulijllﬂﬂ%u
(0.3:0.35:0.35)
Peppermint oil : Tween80 : H,O ISTERTIE: f Ulijllﬁlﬂ%u
(0.3:0.35:0.35)
Peppermint oil : Tween80 : H,O ISTERTIE f uh\ill,flﬂ%u

(0.2:0.4:0.4)

% Tw80P 111899 Tween80 NEryN1 Propylene Glycol 0.05 N3

' L Ao ' { a Ao o
31U 4.1 Ternary Phase Diagram Ha@aNUNEATIAIUNAAU IUDNaFUVD

Peppermint Oil : Tw80P : H,0 (0.2 : 0.35 : 0.45), Peppermint Oil : Tw8OP : H,O

(0.3:0.35:0.35), Peppermint Oil : Tween80 : H,0 (0.2: 0.4 : 0.4)
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{ v ' v o_v j’ a v @ . . v
MINN 4.3 ugadaTIaIULaaNEULNINENMTUN LU Tudlatue Peppermint oil NV

Tween 20
Oil Surfactant HZO fﬂiﬂi%ﬁ\illﬁ\‘l fﬂﬁll“ﬁa N1IANASNDU ﬂ"lil!,‘c’lﬂﬁl%u
(Pm) | (Tween20)
0.5 0.4 0.1 et a 13 13
0.4 0.5 0.1 et f 13 13
0.3 0.5 0.2 e a 13 13
0.3 0.6 0.1 Ta a 13 13
0.2 0.5 0.3 Ta a (it [it
0.2 0.6 0.2 e a 13 13
0.2 0.7 0.1 Ta a 13 13
0.1 0.3 0.6 e a 13 13
0.1 0.4 0.5 et a 13 13
0.1 0.5 0.4 Ta a i i
0.1 0.6 0.3 Ta a 13 13
0.1 0.7 0.2 Ta a 13 13
0.1 0.8 0.1 e a 13 13

AT NN 4.4 LAAIDATIAIULATANHAZNIINIENNYBIUS NUNNATLUVU 1UDN AT U

OATIAIUNTNU LB aTU ANHUZNIMENIN
oil Surfactant H,0 msnszdaas | mslva | msuonsu
(Pm) (Tween20)
0.2 0.4 0.4 Tasauas 13 ienand
0.2 0.45 0.35 Talsanas 13 Y3ienand
0.3 0.45 0.25 Tasauers i inensu
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] 2 ] 1
517 4.2 Ternary Phase Diagram Haaaiuions1duiinau Tudiatuves

Peppermint Oil : Tween20 : H,0 (0.2 : 0.4 : 0.4), (0.2 : 0.45 : 0.35), (0.3 : 0.45 : 0.25)

H 9
o

[ j’ a o L% % 1 A A 1y
i]TﬂfﬂﬁﬁﬂB”Iq@]i@nillwuuWTuﬂllﬂ‘]fu Iﬂﬂ@@51ﬁ'}]1~!1ﬂNﬂ?TNLﬁNT%ﬁNﬂI@QHTNH
a a 1 901 S ) v d' o a
‘Vif’)llﬁ%L"VifJﬂ‘Ufﬁiﬂﬂl!iﬂaﬁﬂ’ﬁﬁllaﬁfﬁiaﬂlﬁQﬁﬂwjﬁﬁlﬂlﬂgu"l 11?(’;14?(1?1@‘1/11/111%&%14111&
a v o 9y o Y A g o @ X 9 A
3 ﬁ“]fuulﬂlla&’ﬁ'lll']591/]'liﬂﬂ%ﬂ'lﬂ'ﬁ]‘h}ﬂ'lﬂﬂlﬁﬂ'éNIﬂfl@']ﬁﬂViaﬂﬂ'ﬁﬂuﬂ?ﬂlli\uﬂ@umu'lﬂi;fﬁ
A y 3 X 4 v g o = o q ¥ Ao o o =2 o Y

Wﬁ’t‘]ﬂ'lﬁﬂuWﬁﬂ!ﬂulu@!ﬂﬂ?ﬂu@?ﬂﬂ?’lmﬂuqqcﬁ\iﬂzﬂ'l‘l“l’?ﬂ'ﬁblﬂamﬂﬁE]llﬁ“]fu’ﬁiJ’lLﬁll@iNVl’l(lﬁ
ansnafuilunsasymavuiadniiga’ld woui dfugesidanaiuiiiunzauuaz i
[ a o A g’/ Qy Y A
aﬂymxmﬂmamwmmmmamm”h 19

Peppermint Oil : Tw80P : H,0 (0.2 : 0.35 : 0.45)

Peppermint Oil : Tw80P : H,0 (0.3 : 0.35 : 0.35)

Peppermint Oil : Tween80 : H,0 (0.2 : 0.35 : 0.45)

Peppermint Oil : Tween80 : H,0 (0.3 : 0.35: 0.35)

Peppermint Oil : Tween80 : H,0 (0.2 : 0.4 : 0.4)

Peppermint Oil : Tween20 : H,0 (0.2: 0.4 : 0.4)

Peppermint Oil : Tween20 : H,0 (0.2 : 0.45 : 0.35)

Peppermint Oil : Tween20 : H,0 (0.3 : 0.45 : 0.25)
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4.3 msTavnaeyma msmadnd Wihdm nagmsasroaevdugiiinen

d‘ ' o Y = (2
ATNN 4.5 UTAIVUIADYNIA fn‘f”fﬂﬂww1mﬁ1llﬁ$ﬂ%uﬂ13ﬂ3$Eﬂ?ﬂﬁﬂﬂl@\iﬂuﬂ1ﬂﬂlﬂﬂgﬁﬁ

o w dy A v W
amsunulugdunuun Tuddadu

oA IUHaNU TudNary VUIADYNIA Andluihda | dxiimsnszae
(nm) (mV) (PDI)
Peppermint Oil : Tw80P : H,O 66.94+26.33 -16.90+1.25 0.147 £0.031
(0.2:0.35:045)
Peppermint Oil : Tween80 : H,O 453.64+13.96 -0.73+£1.67 0.3006+0.004
(0.2:0.35:0.45)
Peppermint Oil : Tw80P : H,O 119.30+4.80 -13.15+1.14 0.2626+0.032
(0.3:0.35:0.35)
Peppermint Oil : Tween80 : H,O 159.94+2.85 -19.29+0.42 0.218+0.071
(0.3:0.35:0.35)
Peppermint Oil : Tween80 : H,O 171.26+11.23 -2.14+0.61 0.0223+0.003
(02:04:04)

M 46 uaasuaeyna adnd lWihdauezdsiinansznediveseynnvesgasiiy

4
wulugduuvun Tudiadu

ATIAIUHANU TUDN AT ANHUZNNMYINN
0il Surfactant H,0 umoynn | Andluihdan | dxfinsnszae
(Pm) (Tween20) (nm) (mV) (PDI)
0.2 04 0.4 163.96+3.87 -12.68+1.29 0.222+0.003
0.2 0.45 0.35 156.02+ 0.78 -4.61£0.25 0.18620.007
03 0.45 0.25 156.34+1.35 -5.21+1.32 0.1720.046
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NI4T 4.5 10213197 4.6 wuiﬂu@i’ﬁuqmﬁq 8 15U uu1AeYnn
mdndlThdauezdrtimsnszneiuandaiueenly Feamrsaidenuisgasdisuiie
i liiinans laoendisaiesmseandlumsy Ao Peppermint Oil : Tw8OP : H,O (0.2 0.35 :
0.45), Peppermint Oil : Tween20 : H,0 (0.2 : 0.45 : 0.35) (a2 Peppermint Oil : Tween20 : H,O
(0.3 : 0.45 : 0.25) YUIADYAIA 66.94+26.33, 156,02+ 0.78 1Ay 156.34+1.35 ardnd Irlihda
-16.9041.25, 4.61£0.25 119z 0.172£0.046 AFUNITNILIIYAD 0.147+0.031, 0.186:0.007 Az

0.172+0.046 ANA1A1

~ o 1o Y v A
AT NN 4.7 LlﬁﬂﬂaﬂymgﬂTQﬂTﬂﬂTWﬂJu1ﬂ@1§ﬂ1ﬂ ﬂTﬁﬂﬂﬂV\lWWWﬁ“Lﬁ%ﬂ‘]ﬂﬂﬂ?ﬁﬂjgi]Tﬂellﬂ\i

[

My Tudiasuiomiuaiila'lalasesndsaosmisa 0.0020 N3

s YUIA dnd lulih Al
gasmsvun Tudiadu NILAAY | oYMA(m) | FA(mV) MINITLY
(PDI)

Peppermint Oil : Tw8OP : H,O | Tisauaq | 28.88+0.88 | -13.82+£0.60 | 0.2030.0217

(0.2:0.35:0.45)

Peppermint Oil : Tween20 : H,O | T3y | 154.32£0.59 | -4.93£1.31 | 0.233+0.0052

(0.2:0.45:0.35)

A @ 1T o 9 A v A
ATNN 4.8 UAAIANHUSNNNIYNINVUINDUYNIA ﬂ?ﬁﬂﬂﬂi’\l“l"h“b’@]ﬂlﬁ%ﬂﬂﬂlﬂ']ﬁﬂﬁ%%?‘(’]‘llf]\?

o W A v W tﬂ' A = [ tﬂl Qy 9
mi‘uuﬂuam%umamumﬁ"lﬂ"laiﬂﬁeaﬂmwﬁnmmiaa 0.0020 N3 LiJEWNul”J

A
1 hou
@ Y v
M3 YA And 1l Al
gasmsuun Tuaiadu NIAAY | oyYMA(mm) | FNI(mV) MINTLY
(PDI)

Peppermint Oil : Tw8OP : H,O | Tu3auaq | 48.58£6.72 | -0.73x1.16 | 0.181:0.0523

(0.2:0.35:0.45)
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= o v A da =t o
1NATN1N 4.7 q@iﬁWiUWUﬂlﬁNﬁTiqﬂqE’lTﬂiﬂ@ﬂ“miﬁnﬂﬁTﬂiﬂﬁ 0.0020 NTY
9
9AT1AIUVDI Peppermint Oil : Tween20 : H,O (0.3 : 0.45 : 0.25) (NANITUINTULLAY Peppermint

=l 3

Oil : Tween20 : H,0 (0.2 : 0.45 : 0.35) TisndAnd luFhFafiteouazauiinisnszarediga #a9in

9 v
13 2 MIUgaTIuongasmsuNaNgane Peppermint Oil : Tw8OP : H,0 (0.2 : 0.35 : 0.45) 1
YUIADYNA 28.88+0.88 U1 THinas And lihdEa1 -13.8240.60 iiad Tnad uazaxtinisnizae
d‘ 1 4 g’/ Qy 2 1
7 0.203£0.0217 tazan3197 4.8 naraalifiududiensna’ls 1 1Heu sas 18UV Peppermint
Oil : Tween20 : H,0 (0.2 : 0.45 : 0.35) IAYUIADYNIANIND 48.58+6.72 U1 TUINAT TIVUIA
9
Tngjiuantosuazdoglumaat 20-200 w1 Twwas ardnd W@ -0.73£1.16 adTiad
A 1 a J Y 9y . . A J =
0aIN3IUATILHAIINADI SEM (Scanning Eletron  Microscopy) Ngudu1Tumalulad
uend wo Ddnvaviluganienan dag1lii 43 Tuvagisasr@iuues Peppermint Oil :

{ o a a H
Tween20 : H,O (0.2:0.45:0.35) ﬁ611uma1&1ﬂmﬁmﬂmmﬂmmgazmﬂmmﬂﬂ%u

e YL et MY I Rk B[R ¢

$3400 20.0kV 5.3mm x60.0k SE : 53400 20.0kV 5:3mm x50.0k SE 1.00um

517 4.3 naasdeanuuy Insea$199as1d2u Peppermint Oil : Tw8OP : H,O (0.2 : 0.35 : 0.45)

Y

#010A18nA0399aN35AIDIAAATOU (Scanning Electron Microscope; SEM)
=< | =S d' Av v
4.4 MmanageuMsduruvesmslalalaseandisaesmseaiiogluinludiady

MIMUIUNTFUHIUYDIZATAITY Peppermint Oil : Tw8OP : H,0 (0.2 : 0.35 :

Y v v
0.45) Tﬂamiﬁm’ammmﬂimmmﬁumumwumanm uazmﬁuﬁmmmmmmwmﬁ
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AIFURIUAD 1.767 FINAMTAIUIY WU §ATAITY Peppermint Ol : Tw8OP : H,0 (0.2 : 0.35

£ 0.45) UAMIFUAUAINIT (Flux) (919U 312.9

Ty gasAIuI

Flux (J) = Q/A*t
A
119 Q/t = Slope
A = Area

9
[ Y

AU Flux (J) Y94 Peppermint Oil : Tw80P : H,0 (0.2 : 0.35 : 0.45) = 553.06/1.767

= 312.9 luTasnsuani sy’

180000
160000
140000
120000

o 100000
(]
£ 80000

y =553.06x - 5944.3

2=10.9990

60000
40000
20000

0

0 50 100 150 200 250 300 350
Time(min)

517 4.4 aluaaslsuamsazanvesaslalalaseon®isanesimsoa

Rl

NENTOTUHIUNNHINTIUBIGATAITY Peppermint Oil : Tw80P : H,0 (0.2 : 0.35 : 0.45)
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a d = axy
4.5 'mi’J!ﬂ‘J18‘}’1f,ﬂiulﬂ"laiﬂiﬁﬁ)ﬂmliﬁ!’Jﬂi]Tliﬂﬁiﬂﬂ’.]ﬁ HPLC

a 4 = A v o 9
HaMAATIZHAs la lalaseendsanesimsoalugluuuu Tudiaduale
tﬂ' 1 a 4 = d' =
11509 HPLC WU M3iaszyians ba'lalaseondisanesimsoaluanznmunzaylasi
Y v
Mobile Phase ﬁﬂ %IEJ g9 1 % v/v U9 Acetic Acid 1uiiuag Acetonenitrile C?ﬂ%'izuu Gradient
=7 1 t:' = -7 d’ d'
System 1aglons1d91 80:20, 40:60, 100:0 M13a10, 15, 20 lAgloasIN1sIAR0UNVDY
" W Aa Aaa [ @ P o
A3aza1emIng 0.80 UaaanIaoUIN ABAVIN 1Y Ao ACE 5 C18 (159x4.6mm id) 1aznII19730
d' d' Y a = J Y
UV-VIS Detector Na1381uAasuuad 254 w1 lwyas 15dsuiaslunisaaminy 20
a o = A .
luTaswas mnsoinnzvdarsuiasgiulalelasoondsaiosinioa Iaolia1 Retention

Time (MDY 5.377 WA

311 4.5 udA3 HPLC Chromatogram ¥e3a13 ln laTaseandisanesmsea
4.5.1 Linearity of Method

< = = Y Y R~
Lﬂuﬂﬁﬂﬂﬁﬁa8a1ﬂh1@§§1uvlﬂhlﬁjﬂ‘i@ﬂﬂ“]iLiﬁL’J’é)iW]iE]a 7 ANUVUUU BN

AT 1AUN 6.6, 13.2, 26.4, 39.6, 52.8, 66, 132 lulasnsuneiiaaanslaaldinTeiie
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anmadenluiu@eInu Iasiin Standard Stock Solution Dihydrooxyresveratrol Uulaaslu

v
Volunmetric Flask 10 ¥aaans ﬂiﬂﬂiﬂT@]iﬁ}’Jﬂ Methanol ¥11115AAATIAE 20 lllliﬂiﬁ@]i 314

Y )
UUUIHAE 3 AT

~ ' = A Yy v =
AT NN 4.9 UAAIAURAIUD Peak Area V]llﬂ?"llllsl]ll‘llu‘llﬂﬂﬁﬁlihlﬂllaIﬂi@'ﬂﬂ‘ﬂfliﬁﬂ@i?‘ﬂﬁﬂa

9
PNLLA 6.6-132 luTasnsuaeiiaaans

a15 lalalasoonFsanesmson | Peak Area | Peak Area | Peak Area Average
(luTasnsunelaaans) adadi 1 A%aft 2 a%aft 3
6.6 64094 63578 64982 64218
13.2 120398 119287 117282 118989
26.4 223230 232450 230774 228818
39.6 309180 319141 321035 316452
52.8 417740 419515 417340 414865
66 504663 502376 510358 505799
132 972341 996535 994410 987762

1200000 —

1000000

800000

600000 —

peak area

400000 |

200000

y=7311.6x +25116

R2=0.9996

T

T

/ml 80 100 120 140
ng/m

0 20 40 60

. . Ly v & 1
31/91 4.6 U@ Calibration Curve Y0413 laoondisariesmyoalduduaus

= [ 1 a aa
6.6 D3 132 ]lMIﬂiﬂiM@ﬂMaaﬁ@i




9 9 [y 1T A Aaa ) ] = (% = ao‘ o gj
ANVVNVY 132 Vllljﬂﬁﬂ'ii]@]’ﬂllﬁaaﬁi M lurana1neInu IagaagsuIu 6 A5

) a J
4.5.2 MIANIANNUNUEUDINAITIZT (Precision)
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.. I a 4 - A
Intraday Precision !ﬂuﬂWﬁ')Lﬂﬁ’]gﬂﬁ15N'lﬁ'iﬂ']uUlﬂulﬁjﬂﬁ@@ﬂ"lﬂﬁﬁnﬂi1ﬂﬁﬂﬁﬂ

H (] o a 4
159N 4.10 Waﬂ'13ﬁﬂH1?]'3']11LL3J1!EHGUE)\1ﬂ']§'JLﬂ5']$W Ulﬂl’laiﬂiﬂﬁ]ﬂ%liﬁlﬂf}iWﬂﬁ@aLL‘U“]J

9
Intraday Precision 914U 6739

3., ., 4
Injection

Injection Peak Area
1 1054453
2 1054586
3 1054643
4 1054345
5 1054124
6 1054378
Average 1055288
SD 1578.195
%RSD 0.15
1250000
1100000
- 4 r——
5
S 950000
F
s 800000
650000
500000
0 1 2 5 7

[} ) a 4
E‘IJ 4.7 LLﬁ@NWﬁﬂTﬁﬁﬂ‘}:ﬂﬂ'J']iJI,IJJL!ﬂ?ﬂl@ﬂﬂ?i?tﬂﬁ?gﬁﬂlﬂ\‘lﬁ'ﬁl‘lﬂqﬁiﬂﬁ@@ﬂ%ﬁﬁn@ﬁ'lﬂﬁﬂﬁ

11U Intraday Precision
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Interday Precision

I H 1 o [ ~ . ] A A
Aumsnaaossaa Ny 2 3 1agn1519383 Mobile Phase TvidttazinToslo 1u

1 o = = A A 9y 9
ﬂ”lﬁ/]ﬂa@Q‘IWN1/]1ﬂ1§ﬂﬂﬁ1§a$a1ﬂﬂ1@§§1u1ﬂjaiﬂif’)ﬂﬂ%ﬁfﬂ’l@ﬁ?‘]ﬂiﬂa A9 NAITULVUUY

1 Y
=

1 a aa o SOJ g’/ g‘l U Y
132 lliliﬂiﬂiil@]’ﬂilﬂaﬂﬁi (THﬂ"Iiidlﬂ"b’"l 6 A153) %RSD U9 Peak Area UBIVN 2 JUN @91}“1!

v 1a -y
ﬂz@]ﬂﬂllll!,ﬂuiﬂﬂag 2

A5 190 4.11 Nﬂﬂ"liﬁmel"Iﬂ’J”IlILLliuﬁ?ﬂlﬂﬂﬂﬁ%&ﬂiW%‘l’ﬂﬂ@ﬂﬂ%tiﬁn’ﬂﬁ‘ﬂiﬂﬂ UUY Interday

Y
Precision 9149 12 ASY

Injection Peak Area (Dayl-Day2)
1 1031482
2 1032554
3 1031570
4 1032531
5 1031946
6 1033435
7 1010890
8 1010721
9 1009938
10 1009824
11 1009986
12 1010975
Average 1013366
SD 5180.53
%RSD 0.51
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1200000
1100000
1000000
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Peak Area
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5 6 7 8 9

Injection

11 12 13 14

[ ) a J
gﬂﬁ 4.8 LLEWNW'@ﬂ'liﬁﬂ‘ﬂ?ﬂ'ﬂllll,ﬂufl’lﬂl’f]ﬂﬂ’liﬂlﬂi'lgﬁell@Q’l;’ﬂihlﬂhlﬁiﬂi@@ﬂ%ﬁﬁn@i’lﬂi@ﬁ

11U Interday Precision
4.5.3 MIANBININGNADY (Accuracy)

H ] ) a J
ﬁ’li’]\iﬁ 4.12 Waﬂ’liﬁﬂ‘ﬂ’lﬂ'ﬂlllllluf]’]ﬂf]\‘]ﬂ’li')lﬂﬁ’lgﬁ Accuracy

ANUTUTY @1 (Add) | AATILHWU(Found, pg) % Recovery
A (Low) 132 12.83 97.19
ANMTUTUNAIS (Middle) 26.4 27.86 105.5
AU UG (High) 39.6 39.84 100.60

mae 10144.18

o 1 a Jd o 1 1
ﬂ']ﬁﬂWU'Jﬂ!“Vi']ﬂ"l%I@ﬂag"ll@\‘]ﬂ'li’llﬂﬁ'lzﬁﬂaﬂﬁu(%Recovery) WUN ﬁﬂ']% Recover

' ' = A A v A S v A A
%RCCOVCI'y @gcluclﬂ\j 97.19 93 105.5 Iﬂﬂilﬂ’]!ﬂaﬂﬁﬂﬂagm@\iﬂ']'i'llﬂﬁ'lzﬁﬂﬁﬂﬂu 9 101+4.18
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4.5.4 M3ANY Low Limit of Detection (LOD) way Low Limit of Quantitation

(LOQ)

9 o

a Jd A {a o
AomansgSinaanududumgaiiingz 18 wiouTaonsii Standard
Stock Solution Dihydrooxyresveratrol U505 1 Jaaans laasluVolumetric Flask 50 Jagans
sulniud5uUSn A8 Methanol 9214 Dilute Standard Stock Solution Dihydrooxyresvera

o 2 a 9y 9 gﬂ
trol UAZNINITRA 20 ll‘iJIﬂﬁﬁ@]ﬁ ANUVNUVUDE 3 AT

A13197 4.13 UAAIHANITANN LOD uag LOQ

LOD 0.33

LOQ 0.99
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agﬂwauawmaummz

5.1 agilmsde

nnmsnaalslalalasesndisdnesinsealugduuuuui Tudiadu
o 4 aan a v d o
Tagmsduasizriaislalalaseondisanesinsea vindgaserlalasuduiiesiing
a 9y = [ a < @
s lamslalalaseondisanesmsea 0.0936 n¥u Aailu 46.80 % MnasERAVZ A

[ a 4
0.2000 P51 A5 IATIEHAITN A Tasalnl) (Spectroscopy)

v
1 =

¥ a o U % 30} (-7
Tumsessudsunuu Tudia T Ul onI 1AM NMINL AUV T UKD ALY

v
3 A o

@ = a = =2 ¥ A 9 Y a Av o Y
NUTITAALLIIAINITINDINITAALIIAITAINLAL UM 1]ﬁ’]uﬁ’]ﬂﬂlﬂﬂ’ﬂﬁlﬂﬂuqiuﬂuaaﬁuqﬂllag

9

o EY I Y o v ! Y A A ) <3 X
mm’imnﬂ‘l/i@ummaﬂaﬂﬂiﬂﬂmﬁﬂﬁaﬂm’iﬂuﬂaﬂltiﬁmauﬂjumqmﬁ)miﬂuWﬁmﬂuma
= Y @ o 9 a v o o =K o E4 9 <
LﬂEl')ﬂ')flﬂ'l’lllﬂuqx‘iFﬂgT]Tﬁlﬂﬂ'liulﬁa"ll@Qf]iJﬁGD'LlﬁinlﬁiJ@ ﬂ\?ﬂ111’7ﬁ11]15ﬂﬁﬁ’]\‘]lﬂuﬁﬂﬂ’ﬁ)lélﬂ']ﬂ
3 A Y = [ [l = a v o =\
Lﬁﬂ‘ﬂq@vlﬂ IﬂﬂﬂWﬂﬂ’]ﬁﬁﬂ‘hﬂ 12 gm G]’lll'E]gl'i'lﬁﬂu(’Uf]QW\lﬁllﬂf]leﬂiﬂcﬁﬂu'ﬂuﬂua%uﬂﬁiﬂ

IS % 4 d’ 1 1 gl.l é
YUIA 20-200 uﬂumm Llﬁguﬂ'ﬂuﬂ\iﬂ'}ﬂl@ﬁﬁﬂ]&lﬂ!gVl']\‘]fnﬂﬂWWﬂIﬂiﬂLlﬁ\?‘lN!wﬂ%ucﬂﬂ

= v 1 =
U 8 9AIITIU D

Peppermint Oil : Tw80P : H,0 (0.2 : 0.35 : 0.45)
Peppermint Oil : Tw80P : H,0O (0.3 : 0.35 : 0.35)
Peppermint Oil : Tween80 : H,0 (0.2 : 0.35 : 0.45)
Peppermint Oil : Tween80 : H,0 (0.3 : 0.35 : 0.35)
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