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Abstract

In This research, we determined vitamin C in fruit juice using amperometry at glassy
carbon working electrode. The mechanism of electrochemical oxidation of vitamin C was investigated
by cyclic voltammetry in various pH 4 to 8 of phosphate buffers. The result showed that
the optimum pH of an electrolyte solution is phosphate buffer pH 6, that appears oxidation
peak at 0.44 V with scan rate 0.1 V/s using cyclic voltammetric detection. Amperometric
technique was used for vitamin C quantitative by stirring throughout the experiment with
optimum potential of 0.5 V. It displayed a wide dynamic calibration range 10 to 266 uM with
high sensitivity of 4.78 pA/mM. The limit of detection and limit of quantification are 1.39 pM and 4.62
PM, respectively. Furthermore, the proposed method was successfully applied to analyze ascorbic
acid in fruit juice samples of fresh lemon juice and 100% orange juice box. They exhibited

a reasonable relative of the percent recovery in the range of 80-97.
Keywords: Vitamin C, Fruit juice, Amperometry, Glassy carbon electrode

UNHI
AnnAing (Vitamin ©) wiansauaaaasin iuwinauiazatslsin dudanfufin
Msruureesenig waznulnluamng laun An waly Anduddaduansitiaanudidnytu
y P o ) )
NN38519ANBAT NN BT NUTHID I DA Baatunnsgadnessigndn nszau

m‘amuﬂum%ma:umqﬁ@uﬁu W‘M’JNﬁ\‘iﬁﬂqu‘mﬂ?uﬂ’]?ﬁ%ﬂ{ﬂiﬂqﬂqﬂLLN@LLNZW‘I‘EN‘J’N

n9LAN AN9EARANANEaNeYIn AR laARaRaanaTN (9N (SR, 2562) URTAMANTR

'
aaa

ffvasinndnduasdasiuniafnlfisenoendindusnsneasinasaasin(ui (LDL)
AnnAudlyumnenmundungss 1l Aoadn Lm:Lﬁumwﬁyfmmésjﬂﬁmzsfsgsfuqmmwﬂiim
819115 AfAndiiuansf ifanisyessanslnseernienled uazenndianluainie
nazUaunIsaENBIAFHaININaIAINTEY wa uazlangminunedaszyinlnisfudidn
naaneia Aeludendudsedaiuanadaniefigesdusnennmninasainisuay

oA a & o A
LAIEN @NGfuﬂ‘jZ‘LlfJuﬂ"l‘iNﬂGlLL@zﬂ’?‘iLﬂ‘Ll‘jﬂH’Wlﬂ

' v
ad o

n1snsateinfiug ludsSuadivainnatedd Taun A8dafa fe n1smmen
(Spinola et al., 2013; Suntornsuk et al., 2002) Tﬂ‘iﬁdﬂ‘ﬂﬂ‘mﬂ%mm@qzm‘j‘mu:zgd (High
performance liquid chromatography; HPLC) (Fontannaz, Kiling, & Heudi, 2006; Klimczak &
Gliszczyr'lsko—éwig’ro, 2015; Spinola et al., 2013; Ugur et al., 2020) Trsunnnanfleeaanan

23



PSRU Journal of Science and Technology 7(3): 22-34, 2022

ANTIOUEINLAE (Ultra Performance Liquid Chromatograph; UPLC) (Klimezak & Gliszczyflsko—Swig+o,
2015) HA AT NNNIRTIAIRTIERSaBE N AT TNNIIRsuLsIRHlnNInnT uasls
19T uaziaauesna 1 HPLC sansilalaanailalnsinlaws3 (UV spectrophotometry)
(Garnero & Longhi, 2010) LARgLUALWA (Chemiluminescence) (Li, Zhou, & Du, 2022) uaz
aulalnsngaslsimn’ (Spectrofiuorometry) (El-Malla et dl., 2022) apalyias el efifisnAngs
uarmpaiyidearnnyiunisnsnedn meRlafifendnds Ae n133Ad (Saranchina et al., 2022)
TunnsasratnnemnlfisenfimunzannanisiindilansaednUsnnmd aunsnnsaadn
Taprmsulisnannagusziululasluans uazasfidgmnenisnsaednanssonyneiifia
.o A Ao d A I <

wananfimaianaai nndadunaianilsfansntldmsunisnseada e
P, o da” A < .,
yUFanodmdng Weswinidumaiandauulunisdnsimisn amnsansaedinla

= ° %

ﬁmwquq FAAIA IHNITATITIAGT WENAINTNITNTIITAFINITOATITIA AITAIDEN
' ' tnY o ao A o T ¥ s o
7838 waransfidaanyuln deluhndseifaihdarinanadansuenuuunass s
19919999 ANARE A AT ALENING LTINS FaTTNNN9RT999ATI9N Uz aTHITaYN (1

ﬁ‘ixglﬂ@w‘hm‘jmwﬁ’ﬂfm‘%ffuﬁq@mqﬁﬂwﬂTu

FEANARNNSIIY
1. ssAfiA Tt umsvaas
Toi e lnlalagiaunaana Talawan Sodium dihydrogen orthophosphate dihydrate
99.0%:; NaH,P0,.2H,0) Taleid e lalasiaunaainem (Di-sodium hydrogen orthophosphate 99.0%:
Na,HPO,) hazAanfud (L-Ascorbic acid 99.0%; AA, CgHsOs) AINUFEYI Ajax Finechem Pty Ltd
naaNaanazn (o-Phosphoric acids 85%; HsP0,) 91NUFE% RIC LABSCAN LIMITED Yinsneean
Taaau (DI water) mﬁmmmﬂ%m Ultrapure water 9111 Adrona UseiviAamids
2. Lﬂ'%mﬁ'aumqﬂﬂsiﬁ
\WAa9 DY2013 POTENTIOSTAT a1nu35% Digi-lvy UaTmAanigaman AN
A19ALUHIAANIWNA (Magnetic stirrer) 91U Y velp scientifica UszmABand szuu
FalMNA 3 99 Usznounay 19 mMNveIRNaIaR AU L@?um"]quﬂ(ﬂm\i 3 HAALNAS
T tiNp19BTuBans/Barnsnanlsn (Ag/AgC! (3 M KCI) annu3Ey BASI Uszne
an¥geEnT uazda tiwnmedusumuaaafia (Stinless Steel) srnifndnnn n1sAads

AR N BN aBINITIAg FINTNT 1

24



PSRU Journal of Science and Technology 7(3): 22-34, 2022

 Salt bridge
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Pt disc cv 0.1-10 mM 6.391 pA/mM - (Pisoschi
et al., 2008)
GCE/CNO- DPV 1-100 pM 0.1768 uA/UM 033 uM  (Saleh
NiMnQO 4eMnWO 4 Mohammadnia
et al., 2020)
CFYM/OCPE DPV 9.9-280.5 UM  2.1969 uA/UM 595 uM  (Razmi &
Bahadori,
2021)
GCE Chronoamper 10 - 340 uM 1.72 yA/ImM 3 UM (Thakthuang
ometry et al., 2021)
GCE Amperometry 10 - 266 pM 4.78 pA/mM 1.41 pM dﬁuﬁﬁ?ﬂfz

nanews  CFYM A The chicken feet yellow membrane
OCPE #a The over-oxidized carbon paste electrode
GCE @ Glassy carbon electrode
CNO & Carbon nanoonions
DPV  #a Differential pulse voltammetry

CV  f® Cyclic voltammetry
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