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Abstract

The objective of this research aims to study the properties of hemp seed oil and develop it
as a prototype of wrinkle fading product. Hemp seed oil purchased from Thai Stick Herb Co., Ltd.
was analyzed and found to contain several fatty acids such as Palmitic acid, Stearic acid, Linoleic
acid, Oleic acid, etc. Analysis of vitamin E (Tocopherol) found alpha tocopherol (Ql), which has
the ability to protect the skin from free radicals, reduces premature aging. When developing wrinkle
fading product, a prototype product has the properties of preventing premature aging, keeping the
skin moisturized and radiant. Analysis of the prototype product did not detect pathogens. The
sample has an average pH of 6.11, which is an appropriate value. The use of hemp seed oil as an
ingredient in wrinkle fading product or cosmetics is a qualified ingredient. This study therefore
supports the utilization of hemp seed oil as an extension of commercial agricultural production, add
value to the product and be a guideline to drive the use of hemp medicinal plant for benefits in

various dimensions.

Key words: Hemp Seed Oil, Wrinkle Fading Product, Hemp
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IN309NoMAZANIZMINATOU

nseaunalasunInnsiil $u Agilent 8890 GC equipped with ALS @n12¢ lu

U 1 dal
ﬂ'lﬁll‘t’Jﬂﬂ\iﬂ'lﬁNﬂlelﬂu

A A 4] A o o o
AT NN 3.1 ﬁﬂ’ng"]lﬂ\uﬂ5@\1Llﬂﬁ1ﬂ5ﬂ’]1ﬂﬂ5’lwfT’lWﬁUﬂ’liﬂﬂﬁﬂ‘]Jﬂiﬂhl"Ullu

wiaweamnes
Column Capillary Column SP-Sill 88 for FAME 100 x 0.25 mmx 0.2 um ?J‘IET)E)
Agilent J&W
Carrier gas Helium, 1 mL/min Constant Flow
Injection Volume 1 uL
Inlet SS/SSL at 220 °C
Spilt mode Spilt Flow 21.55: 1 mL/min
Rate (°C/min) Temperature (°C) Hold time (min)
80 0
Oven Temperature
4 220 5
4 240 15
Run time 60 min
Detector FID temperature at 240 °C

Hydrogen 40 mL/min
Air zero 400 mL/min

Make up gas (Nitrogen) 25 mL/min
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Iodine Value {18¢ Saponification number
1 Aa 2 H
A1 Iodine Value (IV) L4981 Saponification number (SN) AT IATILH IdauaunIsh
1 182 2 MUAIRY FIMIMUIVNITU010 1ATUT INUATUYBY Fatty Acid profiles MNIUIY

U89 Panpraneecharoen & Chumanee, 2020

254xD XA . ®
IV = S
MW,
560xA
SN =2 | — @
MW,

A
U
A J I J J @ 1 a
Ai D Lﬂﬂi!%u@ﬂﬁﬂﬂi%ﬂ@ﬂ‘ﬂ@ﬂﬂiﬂﬂ]ﬂ\‘]ﬂiﬂhl“lml‘llmt‘lzsb'uﬂ
A o 1 1 o o 1 a
D f® mmuwuﬁzﬂmmamﬂszﬂaumﬂ"hmmmawuﬂ

1 { 9°I Y J o 1 a
MWi ﬁ@ ﬂ”lmaEJ‘L!”I‘H‘L!ﬂT?JLﬁQﬁﬂ]@\i@\iﬂ‘ﬂizﬂ’f)‘Uﬂiﬂ”lleiJuLMﬁZﬂf‘Llﬂ

A15197 3.2 HaN1TNAADIVDY lodine Value LA Saponification number

o 1 Y. Saponification number
AIDYIIHINY Iodine Value (g 1,/100g oil)
(mg KOH/g oli)
9
ﬁmumﬂmﬁ@ﬂam 180.84+0.14 201.11+0.34

v
o_ < L

a ¢ A a
ﬂ1§3!ﬂ‘51$1"i1’ﬂﬂ%3~l1ﬂnﬂ 13»]‘1!5 (Tocopherol) 1““11]14!3»]@9]?!@]‘15\1
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m%qTﬂ5nﬂwﬂsﬁ!mmmammmuzqq (High Performance Liquid
Chromatography; HPLC) § U Agilent series 1260 N5oUAY Fluorescent Detector m‘%mﬂa AN
Tadne degasser (G1311C), Quaternary pump VL (G1311C), auto sample (G1329B), oven column
(G1316A), Fluorescent Detector (G1321C) 32 UUNITAIUAY wazmsdszunana lgsonanas
OpenLAB CDS ChemStation 178544 C.01.07 #AA91n V31N Agilent Technologies U3zl
ansgonin an1zlumINnI 121 A191U358U0 $ Panprancecharoen & Chumanee, 2023 19
LWﬁﬂéfTﬁJ“ﬁLmU reversed phase %ﬁﬂﬂﬂﬁuﬁ’ﬁi%} C18 g'u InfinityLab Poroshell 120 EC-C18 (150

(% 4

- A ddaga ’

mm x 4.6 mm ID, 2.7 pm), gungivesneauil 25C madounnldne ozdlalulasd : 2-Tn

WA (75:25, v/v), OATINT 1A 0.7 Haaansaeun Usuaslumsdadiedia 5 lulasaas
9 '

1462915993911 Fluorescent Detector #14 excitation N 2906 W1 TUINAT 1AL emission 330 1111

Y ~
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13190 3.3 1Jﬂﬂﬂlsll@\ﬂ‘ﬂIﬂﬂﬁﬂaiuﬂﬂﬂﬂﬁuWNuEﬂ'lﬂliJaﬂﬂﬂJu‘]N

o 7 Tocopherol (ug/g oil)
NIV UIN
O- B-+y_ o.- Total
funamaadrs ND ND 1156.4242.70 | 1156.42+2.70

UYL ND = not detected

NSATUIB

Taeh

CS (ugmn* V)

ng/g oil =

V = 151195909979619 (mL)

Y 1
W = U UNUDINIDYN (g)

W(g)

Cs = Mo 1801nATINIATTIUN (ug/mL)

d.f=151193715190919 (1999139820619 5 111)

xd.f

Y (v d 4 Y [
3.3 MyNANAUIUDRAAN MNan3 38 UWILHINININNNEAN Y

G \J o
msamaumuﬂﬁxnmﬂugmmsu

aun i

¥ 4
HINAU
Niacinamid
Glycerine

Sodium PCA

TWEEN 20
Aquagel
Isododecane

Simugel
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5WU3N§SUW%§ In-house methods: ND ND ND CFU/g
e Standard Methods for the

Examination of Water

and Wastewater APHA,

AWWA & WEF., 23"

ed.,2017 Part 9215 A
$wuBadiaz | FAD BAM Online, ND ND ND CFU/g
A 2001, Chapter 18
Auunse- | In-house method: WI- 6.16 6.10 6.06 -
AN 101-SCI-01 based on

Standard Methods for the

Examination of Water

and Wastewater APHA,

AWWA and WEF, 23"

ed., 2017.Part 4500-H+B
ELILEE In-house method: 3,324 3,226 3,156 Mg/L
azaneldnanua W asiam TDS
auawilTa- In-house methods: ND ND ND CFU/g
Aondd oafsum Standard Methods for the
(Staphylococcus Examination of Water
aureus)

and Wastewater APHA,
AWWA & WEF., 23"

ed.,2012
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Fatty acids in Crocodile Oil

% Fat (of total fat)

Saturated Fatty Acids (SAFA)

MHUNMNAAN Y

C16:0-Palmitic acid 8.75+0.06
C18:0-Stearic acid 2.54+0.004
C20:0-Arachidic acid 0.78+0.001
Monounsaturated Fatty Acids (MUFA)

C20:1 (n-9)-cis-11-Eicosenoic acid 1.10+0.004
C18:1 (n-9)-Oleic acid ((D9FA) 0.52+0.001
Polyunsaturated Fatty Acids (PUFA)

C18:2 (n-6)-Linoleic acid ((D6FA) 63.60+0.07
C18:3 (n-6)-Y-Linolenic acid 1.98+0.001
C18:3 (n-3)-Ol-Linolenic acid (ALA) 20.74+0.019
Saturated Fatty Acids (SAFA) 12.07+0.059
Monounsaturated Fatty Acids (MUFA) 1.62+0.004
Polyunsaturated Fatty Acids (PUFA) 86.31+0.055

Total

100.00
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Data File C:\Users\P..

.y acid.Maccademia 2023-04-22 09-42-52\F-002-2-std.mix 37 compound.D

Sample Name: std.mix 37 compound

Acq. Operator : SYSTEM Seq. Line : 2
Sample Operator : SYSTEM

Acg. Instrument : GC8890 Location : 2 (F)
Injection Date 4/22/2023 10:48:55 AM Ing 1

Acg. Method

Last changed
Analysis Method :

Inj Volume : 1 pl

: C:\Users\Public\Documents\ChemStation\1\Data\OP_waralee\660422 Fatty

acid.Maccademia 2023-04-22 09-42-52\FAME_20230408. 1M.M
4/8/2023 11:27:22 AM by SYSTEM
C:\Users\Public\Documents\ChemStation\1\Data\OP_waralee\660422_Fatty

acid.Maccademia 2023-04-22 09-42-52\FAME_20230408. 1M.M (Sequence Method
)

4/22/2023 8:13:12 PM by SYSTEM

(modified after loading)

FAMEs profile

Last changed

Method Info

FID1 A, Front Signal (OP_waralee...tty acid. Maccademia 2023-04-22 09-42-52\F-002-2-std.mix 37 compound.D)

pA |
300
4
! !
250
|
. 200
‘ ] o
‘ 1507 ] o g oég 2 o Sape o2
\ o N < . o Eio0e o <2
] o = s 5 - D "E &6 6T ©
T 8 8 8 g% 2g°3gzoridm g O §
1003 : ? i B g S g ® 3> q'_u.ga" 3 O Og00 3
"_ - “ 5 3 ¥ ] o ) o w I I ) oy ,'_Q.'u; '
B E 8§ iejsgiEosLHSEE :
jd @ - ol g | i @ onl s ool oy o 9 5 3 3
504 | -4 ‘ & w © mm!nglw vl " "TV ;
Y l | T VO B I I 1 R 1 (SR S S
), } | | L P %
R e | e SN 1 e A fd S A0 R 5 Sl —
w 0 ‘ e :
| 15 20 25 30 35 40 45 50
Normalized Percent Report
Sorted By Signal
Calib. Data Modified 4/22/2023 8:13:10 PM
Multiplier 1.0000
Dilution 5 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: FID1 A, Front Signal
RetTime Type Area Amt /Area Norm Grp Name
{min] [pA*s] 3
------- |mses| s s e rr—m e e e ——————— e e e e e
12.751 BB 87.21300 9.72415e-1 3.938749 C4:0
15.131 BB 103.40685 8.20571e-1 3.940860 C6:0
GC8890 4/22/2023 8:13:16 PM SYSTEM Page 1 of 2
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Data File C:\Users\P...y acid.Maccademia 2023-04-22 09-42-52\F-002-2-std.mix 37 compound.D
Sample Name: std.mix 37 compound

RetTime Type Area Amt/Area
[min] [pA*s])
== Jre= =i

18.632 BB 112.35305 7.39223e-1
22.737 BB 120.04779 6.91517e-1
24.815 BB 60.74349 6.4612%e-1
26.848 BB 123.41468 6.61061le-1
28.803 BB 62.67646 6.52303e-1
30.688 BB 127.21590 6.43197e-1
32.232 BB 62.32301 6.70406e-1
32.481 BB 64.06429 6.37508e-1
33.989 BB 63.91175 6.32824e-1
34.211 BB 193.72951 6.26188e-1
35.444 BB 63.32970 6.54484e-1
35.850 BB 65.36965 5.94753e-1
37.114 BB 64.31933 6.0826le-1
37.513 BB 130.55099 6.15160e-1
38.301 BB 65.51334 6.43315e-1
38.666 BB 130.21440 6.25214e-1
39.575 BB 64.70042 7.03143e-1
40.423 BB 65.88054 6.95995e-1
40.938 BB 133.47346 6.04937e-1
41.763 BB 63.96907 7.66723e-1
42.132 BB 65.17341 6.26813e-1
42.473 BB 63.51471 8.04516e-1
42.651 BB 66.93935 6.1433%e-1
43.904 BB 64.78115 6.82261e-1
44,371 BB 134.43129 6.12082e-1
45.223 BB 64.54858 7.57232e-1
45,550 BB 65.15241 6.34388e-1
46.054 VB 67.54401 6.08858e-1
46.268 BB 62.18269 1.60816
47.371 BB 64.46953 6.99075e-1
47.850 BB 135.24478 6.16660e-1
48.535 BB 60.43124 9.39672e-1
49,155 BB 66.32050 6.3655%e-1
54.168 BB 55.61589 1.19909

Totals :

1 Warnings or Errors :

Warning :

Calibration warnings

3.857320
3.855517
1.822823
3.789079
1.898799
3.800239
1.940492
1.896824
1.878405
5.634115
1.925004
1.805669
1.817008
3.729869
1.957396
3.781053
2.112886
2.129553
3.749991
2.277896
1.897291
2.373201
1.909918
2.052697
3.821512
2.270080
1.919600
1.909977
4.644355
2.093165
3.873395
2.637323
1.960704
3.097237

100.000000

Grp

trans
cis
trans
cis

(2]

=

~J

ot et e Nhy Y. (e, UaoNE; MGribe NE
ONOWHFEF WOMNMNMNFEPFOMFFOFOFPORFPOOOOO

C20:3n6

(see calibration table listing)

**% End of Report ***

GC8890 4/22/2023 B8:13:16 PM SYSTEM

Page

2 of 2
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Tasanlnunsuve el uIMudAN Y

Data File C:\Users\P...tty acid.Maccademia 2023-04-22 09-42-52\F-004-3-0il.cannabis df 5.D
Sample Name: Oil.cannabis df 5

Acq. Operator : SYSTEM Seq. Line : 4
Sample Operator : SYSTEM
Acq. Instrument : GC8890 Location : 3 (F)
Injection Date : 4/22/2023 12:56:47 PM Inj : 1
Inj Volume : 1 nl
Acq. Method 3 C:\Users\Public\Documents\ChemStation\l\Data\OP_waralee\660422_Fatty
acid.Maccademia 2023-04-22 09-42-52\FAME_20230408. 1M.M
Last changed : 4/22/2023 11:53:31 AM by SYSTEM

Analysis Method : C:\Users\Public\Documents\ChemStation\l\Data\OP_waralee\660422_Fatty
acid.Maccademia 2023-04-22 09-42-52\FAME 20230408. 1M.M (Sequence Method
)

Last changed : 4/22/2023 5:03:59 PM by SYSTEM
(modified after loading)
Method Info : FAMEs profile

Additional Info : Peak(s) manually integrated
- FID1A, Front Signal (OP_waralee...Fatty acid.Maccademia 2023-04-22 09-42-62\F-004-3-Oil.cannabis asn |

pA | 8
~
o
‘ 300 - ?
250 ~
200 — @™
‘ =
«
<
150 b ?
4 e ' o
o 8 S
1 w0 o
] & L
| ] 2 ) g \q‘f’v
100 2 5 E
] 3 : OB
] 3 12 é&
|
50 ' 58 8%
| & BF e
‘ S S — . — —i = [T P I oS -
[ 0‘ T T T T T

—
o
n
o
N
o
w
=3
W
o
S
o
B
o
v
o

Normalized Percent Report

Sorted By ¢ Signal
Calib. Data Modified : 9/9/2022 12:05:09 PM
Multiplier 2 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: FID1 A, Front Signal

GCB8890 4/22/2023 5:04:22 PM SYSTEM Page 1l of 2

min
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Data File C:\Users\P...tty acid.Maccademia 2023-04-22 09-42-52\F-004-3-0il.cannabis df 5.D

Sample Name: Oil.cannabis df 5

RetTime Type Area Amt /Area Norm Grp Name
[min] [pA*s] $

------- e e B il bttt IO
12.767 - - - C4:0
15.161 - - = C6:0
18.676 - - = C8:0
22.790 - - - C10:0
24.869 - - - C11:0
26.908 = - - Cl12:0
28.862 - = - C13:0
30.754 = - = Cl4:0
32.290 - - - Cl4:1
32.546 - - - C15:0
34.050 - - - C15:1
34.199 BB 143.28645 6.26188e-1 8.819659 Cl16:0
35.510 - - - Cl6:1
35.924 - - - Cl17:0
37.186 - - - Cl7:1
37.494 BB 41.91975 6.15160e-1 2.534830 C18:0
38.385 - = - C18:1 trans
38.801 VB E 17.87326 6.25214e-1 1.098434 Cl8:1 cis
39.657 - - - Cl8:2 trans
40.464 BB 928.34363 6.95995e-1 63.512158 C18:2 cis
40.906 BB 13.16739 6.04937e-1 0.782981 C20:0
41.752 BB 26.24922 7.66723e-1 1.978322 C18:3n6
42,112 BB 8.38171 6.26813e-1 0.516432 C20:1
42.475 BB 262.47714 8.04516e~-1 20.757183 C18:3n3
42.766 - - - C21:0
43.999 - - - C20:2
44.504 - - - C22:0
45.315 - - = C20:3n6
45.669 - - - C22:1n9
46.016 - - = C20:3n3
46.191 - - - C20:4n6
46,362 - = - Cc23:0
47.489 - - - C22:2n6
48.013 - - - C24:0
48.633 - - - C20:5n3
49.307 - - - C24:1
54,297 - - - C22:6

Totals : 100.000000

2 Warnings or Errors :

Warning : Calibration warnings (see calibration table listing)
Warning : Calibrated compound(s) not found

*** End of Report ***

GC8890 4/22/2023 5:04:22 PM SYSTEM

Page

2 of 2
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Data File C:\Chem32\...7660421_Sample.maccademia 2023-04-21 18-42-51\OnlineEdited--007.D
Sample Name: Oil.cannabis df5

Acq. Operator : SYSTEM Seq. Line : 7 )
Acqg. Instrument : HPLC1260_DAD_FLD Location : 11
Injection Date : 4/21/2023 8:02:49 PM Inj : 1
Inj Volume : 5.000 pl
Acg. Method : C:\Chem32\1\Data\11\660421_Sample.maccademia 2023-04-21 18-42-51
\660403_VE.M
Last changed t 4/21/2023 7:41:50 PM by SYSTEM

Analysis Method : C:\Chem32\1\Data\1\660421_Sample.maccademia 2023-04-21 18-42-51
\660403_VE.M (Sequence Method)
Last changed : 4/21/2023 7:52:53 PM by SYSTEM
(modified after loading)
[ FLD1A, Ex=296, Em=330 (17\660421_Sample.maccademia 2023-04-21 18-42-51\OnlineEdited-007.0)
LU 4
45 - ‘

P

40 -
35-
30 -
25 -
20—
15 -
10

Alpha-Tocopherol

5

Area Percent Report

Sorted By $ Signal
Calib. Data Modified : 4/21/2023 7:52:34 PM
Multiplier : 1.0000
Dilution ¢ 1.0000
Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: FLDl1 A, Ex=296, Em=330

Peak RetTime Type Width Area Area Name
# [min] [min] [LU*s] %
e e  Kapimdanindein s a=——— e e | S
1 7.276 0.0000 0.00000 0.0000 Delta-Tocopherol
2 8.416 0.0000 0.00000 0.0000 Beta-Tocopherol
3 9.325 BB 0.1767 28.02633 100.0000 Alpha-Tocopherol
Totals : 28.02633

1 Warnings or Errors

Warning : Calibrated compound(s) not found

HPLC1260_DAD_FLD 4/21/2023 8:17:36 PM SYSTEM Page 1l of 2



Data File C:\Chem32\1l\Data\7\650908VE 2022-09-09 09-32-49\037-0701.D
Sample Name: mix VE 5 ppm

Acq. Operator : SYSTEM Seq. Line : 7
Acq. Instrument : HPLC1260_DAD FLD Location : 37
Injection Date 9/9/2022 11:01:54 AM Inj : 1

Inj Volume : 5.000 pl
Acg. Method
Last changed : 9/9/2022 9:32:49 AM by SYSTEM
Analysis Method :
Method)
: 4/21/2023 7:49:33 PM by SYSTEM
(modified after loading)
Additional Info : Peak(s) manually integrated
FLDTA, Ex=296, Em=330 (17\650908VE 2022-09-09 09-32-49\037-0701.D)

Last changed

e
o
~- Beta-Tocopherol

: C:\Chem32\1\Data\1\650908VE 2022-09-09 09-32-49\650908_VE.M

45

C:\Chem32\1\Data\1\650908VE 2022-09-09 09-32-49\650908_VE.M (Sequence

30-4'
| e
4 7] |
| ﬁ_ ‘ !
20
| F ]
2 g
10 \ g
A <
/' “, /,
— - ——— —— e—— — 2L -— 4 —t — —
o 2 4 6 8 2 min
External Standard Report
Sorted By Signal
Calib. Data Modified 4/21/2023 7:46:33 BM
Multiplier $ 1.0000
Dilution S 1,0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: FLD1 A, Ex=296, Em=330
RetTime Type Area Amt/Area Amount Grp Name
[min] [LU*s] [mg/L]
------- R R e R B e R
7.700 BV R 86.39448 9,00444e-2 7.77934 Delta-Tocopherol
8.534 vv 269.72226 3.21874e-2 8.68166 Beta-Tocopherol
9.325 VB 40.01081 1.68923e-1 6.75876 Alpha-Tocopherol
Totals : 23.21976
Page 1 of 2

HPLC1260_DAD_FLD 4/21/2023 7:49:42 PM SYSTEM
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(Total dissolved solids)
awanilladonda paua In-house methods : Standard Methods for the Examination of Water and ND CFU/R
(Staphylococcus aureus) Wastewater APHAAWWA & WEF,, 23" ed.,2012
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(Total plate count)# Wastewater APHA AWWA & WEF., 23" ed,,2017 Part 9215 A
Snaudaruazsivan FAD BAM Online, 2001, Chapter 18
ND CFU/g
(Yeast and Mold Count)#
Anudunsa-a13(pH) In-house method : WI-101-5CI-01 based on Standard Methods for the 6.10
Examination of Water and Wastewater APHA, AWWA and WEF, 23" ed.,2017.
Part 4500-H'B
Vinamsasaneldvinun In-house method : \a3asine1 TDS 3,226 me/L
(Total dissolved solids)
aunniVlanendd sadua In-house methods : Standard Methods for the Examination of Water and ND CFU/g
(Staphylococcus aureus) Wastewater APHAAWWA & WEF., 23" ed.,2012
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