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ABSTRACT

This study, we aimed to determination of Vitamin E in crude plam oil and distillated oil using
electrochemical analysis technique, vitamin E was extracted by methanol extraction technique. The maximum
measurable current of this vitamin E solution investigate by differential pulse voltammetry in the buffer
solution of 0.06 M Citric acid and 0.06 M tetrabuthylammonium perchlorate in methanot. In addition,
methanol extraction vitamin E solution investigate by differential pulse voltammetry technique at 0.006 mV of
step potential constant, 0.07 mV of modulation amplitude constant. The result show that the Horwitz equation
value of methanol extraction is less than 2 , the methanol extraction is the high performance method for
Vitamin E extraction from crude plam oil and distillated oil. This extraction give 0.645 ppm of vitamin E in

crude plam oil and 0.548 ppm of vitamin E in distillated oil, respectively and % recovery were §4.96.
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1. Superoxide anion radical 2. Hydroxyl radical 3. Peroxide radical
4. Peroxyl radical 5. Hydrogen peroxide 6. Ozone
7. Singlet oxygen 8. Hydrogen radical 9. Methyl radical
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1. Superoxide dismutase (SOD) 2. Catalase (CAT)

3. Glutathione peroxidase (GPX) 4. Glutathione reductase (GR)

5. Glutathione S-transferase (GST)
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7. Hemopexin 8. Uric acid 9. Bilirubin

10. Cycteine
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1. Tocopherols (vitamin E) 2. Carotenoids 3. Ascorbic acid
4, Steroids 5. Ubiquinones 6. Thiols

7. Inosine 8. Taurine 9. Pyruvate

10. Gallic acid 11. Flavonoids 12. Trolox

13. BHT 14. BHA
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H3C

_>—/
\/\)*“’/ 8 position (R)

Hao ° CH 4 position (R)
3

s 2 position (R)
RRRrefers to Rat the 2, 4, and 8 positions, hence "RR~"

Synthetic Vitamin E CH3
(e.g. SRR o-Tocopherol) ’ FH/B___)\

CHj3 CH 3
CH3 \

H3C /ov\ 8 position (S or R)
| 4 position (S or R)

RO “CH ;3 2 position (Sor R)
CHy

SRR refers to S at the 2 position and R at the 4 and & positions Synthetic
forms inciude SAR, SSR, SRS, S55, RSR, RRS, RSS, as well as RRR
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Marie Coatanea, Andre Darchen, Didier Hauchard [1] ﬂiﬂgﬂﬂi%’m AUA Differential
[1 1 ¥
pulse voltammetry f1 Ultramicroelectrode(UME) o113 maivesdantiud uiniuksuas
lusfunaudrednias aofigangiin 60 °C M3l¥ UME sz 1d8asrdmvesdvihazaedon
aiazanenldfe N-methyl-pyrrolidone A NULAY quaternary Y9 IAHD ammonium (WO
143995 electrolyte ApalinNnududuiiiousndn 0.01 M 1eileariun1s formation Y9903
] ¥
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uNN 3

BAMHUNTIVY

3.1 mandivazginsal
3.1.1 Ml
1. 3mBusuTant (CasHsO2) > 98 % HPLC
-yialuana : 430.27
- Test No : Lot & Filling code : 448699/1 43204172
- d*0.950 ; np™ 1.506 ; 1.1 units/mg
2.ﬁ3ﬁuﬂ15uﬁu(CnmePmnloﬂ,CPoLﬁHﬁuﬂwﬁuaﬁh
3, LUNTUOA (methanol, CH,OH) HPLC grade Y8413 % Fisher
4. n3a9N3n (Citric Acid, C¢HgO7.H,0) Analytical grade ¥®3u35% Fisher
s.mnseianavoy Tuiowy LﬂﬂgﬂaE]l.iGl_(tetrabuthylammonium perchlorate,
Ci6H36CINO,) Analytical grade 489UT8% Fluka

8. ImAeunanlsa (Sodium chlo, NaOH) Analytical grade ¥03u51% Fisher

3.1.2 punsaiuazin3eaiie

1. n3eanuquing i uozSadSiunszua i (Autolab Potentiostat) ju
PGSTAT 20 ¥839UT¥% Ecochemie

2. afq"lﬂ%ﬁnmﬂmaﬁﬂﬁmu (Glassy carbon electrodes) ﬁuﬁﬁa 0.07 cm’
109 BAS

3. a'fa"lvdﬁﬁwﬁa {Reference Electrodes) u;'u MF-2052 494 BAS ¥ila Ag/AgCl

4, i'jgau,wa METICHTEIRE (platinum disk auxiliary electrode) ¥93 Metrohm 2052

5. indosFniminuuuazBeanaiion 4 dumis (analysis balance) Precisa 205A

6. 1A3043A pH ju716 DMS Titrino ¥84U5EN Methrohm

7. wiowdsuily

8. FANGUULLAAAINAY

4 g
9. pTDIvanwy
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3.2 S5 iunsIdn
d 1]
3.2.1 Mamspuasazaienlyluminaaes
3.2.1.1 MIIATON stock solution YBIA1TALAWNIATFIUIANUD 10000 ppm
! =y =y =4 =y Q" o 1 - " =y =y 0y
Fa3n15uBuTgnTun 1.0000 n§u ldvaadadSuiasvuia 100 iaddas
w = o o
azmuazliullSuasdrsmwnuea B lumruzfvuasludiou
3.2.1.2 MIIATYN stock solution YDIATAZAWINTFIUIAIUD 1000 ppm
Tlaarsazaisuiasg1uIadiud 10000 ppm ¥110 Hadans ldluviada
= Y- Y = o
YS1Iasuunn 100 iaadas azate uazdSulSuesdauumusa Vo3 lumsuziuuaslu
3 o
iy
3.2.1.3 MIAToNATazaWwIATYIUIAUD 0, 10, 20, 40, 801482100 ppm
nlamsazarvuiasg1uIaiidud 100 ppm 410, 0.25,0.5,1.0, 2.0 uaz 2.5
faddasmudey ldluviadalSuinsuuia 25 Hadans azaio vazlSulSuiasaromn
o g = 9 o
won Wy umruziuuaalugiiu
=1 ar o o oa =Y o
3.2.1.4 mawssuansazatetiimes 0.06 M mnsziianaweou laiioy nles

AADLTA LA 0.06 ATAENTN TN IUA UT1AT 250 mL

]
@ o

o P=1 o o o
Fasasgmunnseinauey Tudlon nlesnasisa 5.1286 nTu way Faans
NATHIUNTATNIN 3.152 nFu waunavazaeluwmiuea UsuilSuesduumuansuds

1531915 TuwrndnlSurmsvuia 250 mL

322  msanmmelamuuninuuaimesumyawad
- 2 W ldaufe glassy carbon electrode
3 ]
- d2Whdretene Fames — Faresnaolss - 3M Tm@unas lsdouda

i
- W fheefie uwaniluy

= dl 3 o = q‘: dy - -1 ] :
1uﬂ15ﬁﬂy1ﬁﬂ1’;z1’1%jmm'mﬂaﬂﬂmmnmNui]zl.a’f)ﬂﬁﬂmmmmdﬂmazmmu
A aw 1 A ' ¥ 1 Y= - s o o Y g &
luﬂﬂﬂ"lﬂlﬂui'l']u'JﬂUﬂ@Lu@ﬂLlﬂ$ﬂﬂuﬁu'ﬂﬂﬂ'ﬂyqﬁﬂ']agﬂlﬁﬂu']gﬁllﬁ']ﬂ5]Ju"|1]’]1“]f'ﬂ’]ﬂ’]ﬁﬂﬂﬁﬂﬂu
¥ - & = w ¢ = Yy
llﬂllﬂ NITANEHINTSUAWU ﬂ']'iﬂ'ﬂH']ﬁ']ﬁﬂ%ﬂ’]U]Jﬂlﬂ'ﬂ'j ANHIANUIVLUUUDITITASH Y

ar o = :‘l
1ivies MSFNYA scan rate NYUIZAY
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A3ARE step potential Atz 1asaz11A1 modulation amplitude AN

0.02505 waz lFmnasgutudumila 10 fadaniuasmsazmoiiiles 10 Taddnsey

g laovnisuSosuioulsinanszualddy anzaldlumsneasadaluasan 3.1

Mm99 3.1 anzlelumsnaasafiny step potential AVINL AL

ANUTUYY | Scan rate o ’ Step potential
a3 mazaiivives
(ppm) (mV/s) (V)
0.06 M tetrabuthylammonium
0.001, 0.002 , 0.003 ,
“ perchlorate +
INUUD 5 50 0.004 , 0.005, 0.006 ,

0.06 M citric acid

Tuumiuea

0.007 uaz 0.008

3.2.2.2 M3ANY1 modulation amplitude ANz ay

A13ANY1 modulation amplitude nmwzaulagez v step potential

a 3 o Ao LY o a an
A# 0.006 waz lFmsinasgrududumila 10 Gaddasuazarsazawiivives 10 Jadansey

FnvlasiimsaSsuisudSuiunszuaivih anenlflumsnaanadalumsiah 3.2

o g e - . . =
f13134N 3.2 ﬁﬂ']’,lzﬂcl"lﬂuﬂ'ﬁﬂﬂﬂﬂ@ﬁﬂ'm modulation amplitude tHU1Z AU

AU .
v w Scan rate . . Modulation
a3 Wudu asazanelviwes
(mV/s) (V)
(ppm)
0.001,0.005,0.010,
0.06 M tetrabuthylammonium 0.015,0.020,0.025,
INNUD 5 50 perchlorate + 0.030,0.035, 0.040 ,
0.06 M citric acid TWimiuea | 0.045,0.050 , 0.055
0.060 , 0.070 1@z 0.080
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¢ 5 ¢
323 msamsvnImnuahininuhay
- d = = : d = .
3.2.3.1  msanzvnaaiualuihianiy (crude palm oil )
3.2.3.1.1 anwhnasgiumsazmgsnasgiuinniive
Hulaarsazaroninsgu 10 ppm wSas 3 adaandudlounivea
= A aa ~ s I'd a s an A
USuas 7 Teddas @umsazaietivines 0.06 M USu1as10 Tadaes Fees ldanududu
YoIITazwwINTT I IMUIAY 1.5 ppm 1aMN15AT10A
Q 9 = s d' 9/ 9/ =7
Mludnuazmeiu lasdsunnududusssarsazaisnasg i
o w & Y ) A a '
20, 40, 80 1Az 100 ppm ANEFY Favz Idanududuvosmsazmeniasguiiwi o vaidly
3,6, 12 uag 15ppm Auaay udni lasndauas ladrensvlinasgu
3.2.312 mymnzdndmiehninia
: Qs g a o an a ¥ = a an a y
Pulaminiuihauay 3 deadasAudlomnueallsuias 7 aaans Hinsilu

o3 o n‘: o a d a
nlual 5-10 'Ll']ﬁ llﬁ':l“ﬂ']ﬂ'lﬁlLUﬂ”ﬁ'uLn‘V]’]u@ﬁﬂ'ﬂﬂNn’nﬂ’]s'Jlﬂ'j’]gﬁlﬂll?;ll']UﬂTiﬁzﬁ']U

% o = a aa o w o [
Wies 0.06 M YSu1as10 Taddasudwihnisasinda wazii llieurunswuiasgu

3.2.3.1.3 n511AI§ U VRIM SATAIWHIATFIHIMHYD standard addition
: u =
yoninihavay
¥
o o d a a ao a = o S ° o
Pulamimiuihdudy 3 Jadaas @udremniuenlsuing 7 Saaaasii 1y
y o a Y e 4 o a o
mstlunudlunal 5-10 1R KA 1hMsuenTULILeaRDNNLT HIAS AR S1EH laeTlin
a a an = @ [ o o s
MFaTAENINTFIUATNTU 100 ppm USunan 1 Hadansiuasluasdisdiainiuihdy
autazaelumnivon wasdumsazawiivives 0.06 M USuas 10 Nadansudaiins
A57973A
Q Qs = o : = =1
mludnuuzimoinu lasnfoudsueavesasazarennsguilu 2,4, 8

ez 10 38895 MUs1IAULAMIN3nI3293aua 1 T aF19n 1M ¥e4 standard addition

d o ¢ o a
3.2.3.2  momnzrmImive hnivhuhdaundimsadan ey
"] : Y] d
3.2.3.2.1 msanaihnuhaua s nay
¥
tlatiniuthdudy 40 Gaades laaslumaus timble 4A¥1Nsanadie
¢ o aAa o o 1 9/ = = an 3y o
yodndnnia razoensuiludanasglusiafunay Usuas 200 daddns  udnirly

= oA

9 & o Y o o = s = a
TIHUFNETUALIATDIAAAITNAU LD I U‘Ihlﬂ')!ﬂﬁ']gﬁﬂ']ﬂﬁu']mjﬁnuuﬂ

=t

3.2.3.2.1.1 NHINASHINYLITITATAIBINIATGINIAIAUD standard addition

: [ d [
vauiiuhanaia



=y :J @ o e [V o el = g =

Ylatiniuhaunadasoenay 3 dadansfudewnuealsing 7
a aa © ° y o = ° .,’,’ o
fadansth linsuniuduna 5-10 i wdimsuendummniueasenu Hims
sz lastliladeasazanowa sgunnudiudu 100 ppm $1u0U 1 addes uay

asazawtivives 0.06 M USuns10 Tadansudwimsasinia

Q W o~ as - = [~
Mludnvuz@einu lasndoulsnesvesasazavnasgiuilu 2,4, 8

uaz 10 dadaas amudwuudiimaasedaudnirllad19ns Mo standard addition
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] 1
a151ah 4.1 uaasanszua IWiuazfnd WA a1 dud ludrearniduldy Tasldnsw

NATTINATALAWUIATTIUIAEUD AfAdI8a150A18NATTIULNIUBD

Aunie nszualWih | Aundenszua Wi
faote | yedaets | Andladh ov) . _ A
dnd W (v) (10°A) (10°A)
Crude palm
0.446 3.18
oil

1 0.440 0.44420.003 3.21 3.20+0.02
0.446 3.22
0.434 3.19

2 0.434 0.436+0.003 324 3.21+0.03
0.440 32
0.464 122

3 0.446 0.458+0.003 3.24 3.19+0.06
0.464 312

Extract palm
0.440 291
oil

1 0.440 0.44240.003 31 3.033:0.11
0.446 3.09
0.440 2.85

2 0.434 0.436+0.003 3.02 3.00£0.15
0434 3.14
0.446 32

3 0.452 0.44820.003 3.02 3.0420.15
0.446 291
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msmnanfinadmiveninmafsusnvmsazmemnasgv
NNAUATT y=0.172x+2.09
3.20=0.172x+2.09
x= 6.45
msnoammanuddisudunmidfuinimsesaiviinns 182 Hedans
CV,=C,V,
7(C,)=6.45(17)
C,=15.66 ppm
wla
luthiu 3 feddes flSmasaiud 15.66 ppm
sty Tutiiu 18,2 Faddes SlSuasaiue (15.66x18.2)/3= 95.00 ppm
G10819M1SATUIUNIAT %Recovery
%Recovery=(Sample/Spike sample)x 100
MIMUIUHIANUINYH NI standard addition ANNVHYY 100 ppm

NUSuws 1 Uaaaas

C\V=CV,
6.45(17)=(C,+100)18
C,=93.9 ppm
%Recovery
%Recovery=(95.00/93.9)x100
= 101.17

A o a aa
NUSu1as 2 Hasans

C\V=C)V,
6.45(17)=(C,+100)19
C,=94.22 ppm
%Recovery
%Recovery=(95.00/94.22)x100
= 100.82

d‘ = =y -
n1l51195 4 Uadaag

CV=CV,
6.45(17)=(C,+100)21
C,=%4.77 ppm



%Recovery
%Recovery=(95.00/94.77)x100
= 100.24

A o s aa
15193 8 inaans

C\v=CyV,
6.45(17)=(C,+100)25
C,=95.61 ppm
%Recovery
%Recovery=(95.00/95.61)x100
=99.36

TS a an
H15u1m5 10 Nodans

C,V,=C,V,
6.45(17)=(C,+100)27
C,=95.93 ppm
%Recovery
%Recovery=(95.00/95.93)x100

=99.03
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51# 4.7 wasamnnudnduaisazawIniubBuInT§IU standard addition (0-100 ppm)ly

Y] o a o ) =1 4
sazaeidives 0.06 M nsadn3n ua 0.06 M mnseiidnausu Tublsynlasnasisa lu

¥
/d o o

o & o 1 = 9 ar o o - o
wnueausgnd suamnszua TWiin Idnndyanaudviesisudvataandaianu

1y
TWinarad@nsuouluiniuiduada

422 MIANIMANUMES
i o ' v e o
AIANEIMIALLIALS (precision)YDIN1TAUATICHATINITON 1A Repeatability Taoin

¥ ¥
M53ad1 3 41 InuA 1Y Repeatability 1@ 1ao¥1n15A 11U 1AAT %RSD

r & o,
4.2.3 mmseansuldveamsimnziimiuddemaianmanidlvih
o 3 s o ada S ) = o
n1sAuIMAINIsoaNsu 1dveadsimsizvdumananiuns Wi TasAuaany
2 1A ar sfd'l & o Y ¥ o1 ¥ 1 r=1 e @
aunsvo9 Horrat Faanveusuldiderinssuiaudidesiia deonusamisy 2 Taun
¥ ¥
N5INGT 3
= ' = . . @ Wy ~ da A ay
MI19N 4.2 LAAIRIANUINYS (precision) amiain1svonsuldvosnsInsieHinluddw

watamani Wi adadwesazarsasgiuumuea (n=3)

L. AT % RSD(NT .

AIBY1 % RSD(N3NAADY) . A1 Horrat
(ppm) ATUIN)

crude oil 6.46
6.52 1.09% 1.13% 0.967
6.38

Extraction oil 0.547

0.529 0.02% 1.16% 1.864
0.551

N1SATUIMHIAT %RSD

: ar d = Y ¥
WBu1avdy ANuduIY 6.45 ppm

-0.1505

910 % RSD, 4,0 = 0.66 x 2 x (C)

-0.1505

=0.66x2x(6.45x%x10°)

=113%

a d ¥ 9
ihduihaundu anudNdy 5.48 ppm

-0.1505

910 % RSD =0.66 x2x(C)

AT

-0.1505

=0.66x2x(0.542% 10
=1.16 %
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=
Unn s

T;TE‘LINﬁﬂTiﬂﬂi’lENLmz‘ff@!ﬁuﬂ!Lu&i

5.1 ayUwamananes
= ' =1 = = a A‘f Q = o
M3z Iniiud lagldmaidaniund Wi ASE i aunaadasueu wa
INAITHIAN NI NHINLANYDINT 1FETAZA1Y 0.06 M NTAFNIN 1AL 0.06 M INNIEiim
P=1 o
ausy Tusulosnaosa luwunusa
o = Y ga ¥ a a da A oo A 0 w
viamsiianizhldunlszgndlFdumsiaszdindud Weiimsadadae
»
= a = o o d = v W =
arvazaronasyummuea Jusuadaniudluiiniuihauduving 6.45 ppm uazilsuia
¥ 1
nifiud i duadamify 5.48 ppm MSANYIMIAIUALA (precision) YBINTNATIZH
=Y U A ] Q ] ar 4 o !
FUITONDITAUININAT %RSD FUNMINY 1.091 wag 0.02 sud1ay Tasdlaiinismiainig
vouiuldvos Horwitz equation (Horwitz trumpet) wudia1 Horwitz fldvinmisdiuan

1INA0619 WU uaziesinisatadisaisazaisuiasguuniuen azlismseouiyuld

2 T a o 3
0.967 unz 1.864 Favzeylunusinisuousyld

5.2 VoI HONU

v
TlumsaasizilSua laeldmanamaail Wi 2 W/ wvhounaiadaisveouil

0w

P £ &4 Ao o =& o ¥V v o - = o me
Tgmndrdgyilsznisnis Aelidyanusuniuigsaild luawsasieiadSuadantiudi

1)

=1 Y ¥ e [ ¥
finnundududng luszéu ppb 14
¥ ¥

{ ° a I'{ = o d' = aaa =1 ] n‘:
asfszihuams i lunatin il ldudsaiuarsiinad §Asormanii Infwiniy
=R o = by
BT IAT A 14
a e o a - ﬂ o= g o @ a 9 ™ P
N15UA 512 HA095219 9 U oW UNAYNIINAT DA DS FIIAADUIILDIT NI

wavh I dynnasuniugs
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Uﬁﬁﬂﬂ‘l—éﬂﬁd
[1]Marie Coatanea, Andre Darchen, Didier Hauchard Differential pulse voltammetry ﬁ
Ultramicroelectrode(UME)
< = v o = @ aga o' a A a W o
[21nAd 813811419,3013 Dananfiana MnmuIsansismIimiud lusdanus
d' o =Y P=1 = =1 o o
wissden laomainamani Wi madrunl augInermans

http://dietary-supplements.info.info.gov/factsheets/vitamine.asp

http://Ipi.oregonstate.edu/infocenter/vatamins/VitaminE

http://sunny.vemt bme.hu/sfe/angol/supercritical.html

www sciencedirect.com

http://www.iach.cz/departments/sfe/Default.asp?page=208
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n.1 aeagasa1g Mslumsdnm

_yvy\2
SD = /M
n—1

[Samp lespﬁked ] - [Samp leb!ank ] %

Yorecovery = ; 100
[Concentration,,, |
H % RSDexperimenled
orrat = % RSD
0 predicied

%RSD =%x100

— 2!—0.5I0g(.‘

Y RSD

predicted

s,
LOD=—2%
slope

LOQ =3.3LOD

_ 20-d)
Sy n-2

WeMR 1. §=mx+c (Inaunsiduase)

| = [~ v T
2. mssw»ﬂummau“lﬁswamxﬂum Xx8D

qunIg

TUNI

qUNII

auNT

aung

auUNT

auUNT

aunIg

aung
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1.1 M3az e IAsgIHInueaNUNUIY 10000 ppm Y3115 100 ml
FaaTuasg1uIniuduigns 98 % HPLO) 1 niu azareluwmueauaziliy

a 1 a a o aa < o
USuasdrammuea ldluvladadSumsuia 100 faddns o lunsuzfunasludio

4.2 M3z ENIAIFIMINUBANMUYY 1000 ppm Y33193 100 ml
Tulamsazarvmnaspuianiivduignineioylannds n.1 10 ml azatelumm
kY] = 1 N = = aa o
veauazilfuilSinasdremmuea laluvaaiadiuiasvuia 100 Taddas iy 3 lunwue

d
Aunersluguon
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AN step potential NVIINZ
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MARUIN I

ANy modulation amplitude NHINT &Y
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MANUIN R
=5 Vv = a o
ANEINMIEI1NININASE MBI IazMBINAsFINIMNKD standard

addition lusiniuihangu
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MANUIN ¥
P=1 v/ =Y |
ﬂﬂ‘lsl1ﬂ1‘§ﬂ"§1ﬂﬂ’i1ﬂu1ﬂ5§1wlli’)dﬁﬁﬁ:iﬂﬂﬂﬂﬂ‘iﬁ'I‘H’JGHN‘HB

standard addition lwiwiuhauada
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AMANUIN ¥
a d a a :’ O d as
111k nﬂﬂzﬁm'sﬂmuﬁluumuﬂmu iﬂtl IBNT

aﬁﬂﬁwmsazmmumuaa
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y s 1 i o s J (=)
¥.1 Joyan ldoinmsnaaesdeeananald Jumsazmeiwives 0.06 M nsagnin uay

a_a IS d o - =
0.06 M imnsziiavenlutpunleinaeisn lumuniveauignsuay scan rate 50 mV/s 1

i aunaaimiuou

Aundedndlif | aszualdihco fiumi )
feea YafIpa1e sind v (v) . nszua (10
W) A) )
A)
Crude palm oil 0.446 318
1 0.44 0.444+0.00346 321 3.20340.0212
0.446 322
0.434 3.19
2 0.434 0.43620.00346 3.24 3.2140.0265
0.44 3.2
0.464 3.22
3 0.446 0.458+0.00346 3.24 3.19+0.0644
0.464 3.12
Extraction palm
0.44 291
oil
1 0.44 0.44240.00346 3.1 3.033+0.1070
0.446 3.09
0.44 2.85
2 0.434 0.436£0.00346 3.02 3.004£0.1458
0.434 314
0.446 32
3 0.452 0.448+0.00346 3.02 3.0440.1465
0.446 2.91
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