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ABSTRACT

Differential pulse voltammetric method in batch and flow injection (FI)
systems have been investigated for the determination of fumaric acid in fruit juice. It
is based on the electrochemical oxidation of fumaric acid on a hanging mercury drop
electrode (HMDE) at about -1.1 V versus Ag/AgCl reference electrode. A simple
voltammetric flow through cell was designed and constructed by adapting from a
commercial batch voltammetric cell. A J — shaped Teflon tube (0.5 mm i.d.) was
inserted through a wall of pipet tip, which is put on the HMDE tip to direct the
solution flow to the electrode. A gravity-driven pumping system was studied to be
used as a simple and cost effective propulsion system in flow injection analysis. It
offered a constant flow rate with pulse — free flow, which is suitable for the
voltammetric measurement. Linear calibration graphs in range of 1-10 and 40-80
mg/L fumaric acid were obtained for batch and FI systems, respectively. High
background current was observed in FI method.

An FI amperometric system with on-line dialysis sample pretreatment for the
determination of ascorbic acid was also developed. The determination was based on
the oxidation of ascorbic acid at a glassy carbon working electrode at + 0.8 V versus
Ag/AgCl reference electrode. The FI on-line dialysis provided a convenient sample
dilution and separation. Under the selected condition, a linear calibration was
obtained over the range 50-800 mg/L of ascorbic acid and detection limit (36) was
found to be 45 mg/L. The relative standard deviation of 10 replicate injections was
1.5 % for 50 mg/L of ascorbic acid. Ascorbic acid contents in vitamin C tablet
samples obtained by the developed method were not significantly different from the

labeled values at 99 v confidence level. The proposed method is rapid, low reagent



consumption and does not suffer from colored and colloidal substances presented in

the sample.



vi

A

d' a a d Y] an =~ a o =~
FOLIOIINUTUNUD miwmun‘ﬁ%mmmm3uaxTWa’e‘)umﬂ%uuamweTﬂmi

4 a a Ia
momsmSunansayinsnuaznsatedaaiin
= a 33|
R, g Wy Yyl
USyan MemaasuIIuda (ni)

da a a d 4 v Jd A
mmsﬂﬂﬂ?nynmmwuﬁ 9719138 AT. Y INTHW
%4 1}
UNNED

= anaAa =1 @ 4 =1 4 a
msanyMIaMesFsanad Naunuuas tuVLUNTLazszuL Inaduma
[l Y v Y v
Fuiorinsayuinlmiwald Taserdedinserliihoondiaduvesnsayunsninaiun
09/’ § I~/ 031’ o 4 [ 4 { 4 4 [ us/’ Aa
senurudauiluaq i ianuieims 1ddnd T -1.1 Travdieesusuda lnihda
J A 4 o I~ 0911 a a 4 [ 1
nes/Faneoinas lsasuiuda Iiih8198 uazlimsadnaunuuain Iangsadedieite
A 9 o A a P 9 a 4 ’q Y 9 a o
Win lnunsoe 1aunuumos N 1% UM AATIEHUDVULNS 1Ha 11159 1% 11N NATIZ UL
] 1 o Aa A @ I
lvald Tasasreannemrasuvuaduriugudnatsnielu 0.5 dadwas aalidugal <~
9 Y o Qy 1 A P I A o 1 A o Y A d ]
udraearinnuFudiuvestlilanvimizilugnednuvinavesioiveiivinmiuniawiu
] 4 [ d' =S dyu.l 9
yosesazaegroalsenuviumelumaansiaiaveunsesraunumas  wenaniidld
= o d' L] 1 a U [y 9 1
AnuiszuuTumasuegaievesmsazatsluszuu Inasuatu Tageordousa Iduada 910
Y 4 [ { (] [ a [ 4
mMsAnEIMsTUInasUaTazatoas InonI 1M Inansiuazaunsasisviailymmsnawad
Nazsuniumsasiniavesszuu Taunumas 1@ 1nMSANEIAN NSNS TNUBITEUY

1 I a a o 1A o @ a
wmwaqmmgﬂm%’umqﬁe 1-10 Nﬂﬂﬂiﬂ@@ﬂ@]iﬁ?ﬁi‘ﬂﬂﬁ’JLﬂi"l%ﬁLL‘]J‘]JLL']JTI“]?LLE]% 40-80

1A

Ed H
Hadnsudsansveensauedanss indmsumsinsizduuy lnaudeziisinszuaiiundange

A

deaaseruuylva
Y )
wonnni lddnuiszunlaey laga-Tladuaasuueume Iswas s ldn11sua
A [ aan a @ A d' a dgl d'ua.zl < d'
nsaueanesln laeeidelfnseroondiatuvensaueanesininadunaa luilwiad
s ad B ° ~ o { A s A A o
amsusudan Insasudu liiiaulaglains lddnd lihaann +0.8 Tran tismeudiy
:JI a J a 4 ia 3 9 I :J} a a
92 I nasguganes/sanesnas lsvioan Insaguiluia Iiowes szuulee: loga
NN NUAZUINTITAIDINDENADINDT  1INNTANYITANILHUNSTUUDITE UL
1 1 I A Aa o T A a o w
nuraaNduasans 50-800 TaanTUADANTUOINTALDEAADS LN LAZIATINANIT

o J

v o A A Aa o 1T A 1 ~ o I I
ﬂﬁ'lﬂ')ﬂ@]’lq@(?)ﬁ)ﬂ@ 45 YaanIueoansg mmimmmummjmﬁwmmﬂu 1.5 losiua



vil

{ A Aa o =Y o 09; a 4
%'lﬂﬂ'liaﬂﬁWi‘Jﬂ@iﬁTuﬁﬂ'J'mléﬁ}N"ﬁu 50 HAANITUADAANTIIUIU 10 ATI WANITAUATIEHNTA

Ia Y [ < = 1 1 Ao o w A A = ~ @ 1
Lli’)ﬁﬂﬂﬁﬂﬂﬁluﬁﬂﬂEJNfﬂli]@ll‘JJiJﬂ'NiJLWIﬂﬁN’E)EJNiJuﬂﬁ?ﬂﬂ]uﬂ 99 % wotlseuneunua1uu
Y] 1 A A o ;?; dydy AA A < a 4 J 1a =
AANVDIAI0E19ET ITNNAIVUHTVeARe Uanusas lumsiasizd  1sSuadarsiall

9 ] a A A Y 1
u@ﬂl,!,agllll@jﬂﬁﬂﬂ?u‘ﬂ’]ﬂﬁﬁi@ﬂﬂﬁﬁﬂﬂﬂﬂuiu@')@ﬂ’]ﬂ



