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Abstract

An electronic nose equipped with metal oxide sensor(MOS) was used for investigating the quality of reconstitute
orange juice added different recoverable oil(cold pressed valencia oil) contents during 21 days of storage at 4C.
Quality changes in orange juice was described in terms of the sensitivity(ARg/Ray) of the sensors. Principal component
analysis(PCA) was canied out using data obtained from twelve metal oxide sensors. The flavor of orange juice
contained with the different recoverable oil contents(0.01%~0.05%) was separated in PCA plot, in which the first
principal component score was comelated with the content of recoverable oil. As storage periods prolonged, no
significantly different sensitivity score of orange juice was observed in electronic nose. The content of recoverable
oil in orange juice was reduced rapidly within 14 days, and then the decreasing ratio was slow on the next 7
days during storage at 4 C. The sensory score for overall and orange flavor of orange juice added 0.03% recoverable
oil was decreased during the 14 days and then rapidly dropped next 7 days of storage at 4TC.
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Table 1. Major components of orange essential oil (3)

Compound Concentration
Ethanol 01%
Ethyl Acetate 50 ppm

Acetal 20 ppm

Hexanal 200 ppm
Ethyl butyrate 01%

Trans-2-hexenal 50 ppm
a- pinene 04%
Sabimene 04%
Myrcene 1.8%
Octanal 05%
&-limonene 936%
Linalool 05%
Decanal 0.6%
Neral 02%
Geranial 01%
Valencene 1.7%
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Table 2. Electronic nose(a-MOS FOX3000) analysis conditions

Synthetic air 150 mL/min

Carrier gas 020%) + N; > 9995%

Sample preparation

Quantity of sample m the vial(uL) 125
Total volume of the vial(mL) 25
Incubation parameters
Incubation time(s) 300
Incubation temp(C) 35
Agitation speed(rpm) 500
Injection parameters
Syrnge type(mL) 25
Fill speed(uL) 500
Syringe temp (C) 40
Flushing tume(s) 120
Injection volume(uiLys) 125
Injection speed(iiL/s) 125
Acquisition parameters
Acquisition time(s) 120
Acquisttion pertod(s) 05
Delay(s) 300
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Toulouse, France) 1271¢] metal oxide sensor(MOS), &
SY/LG, SY/G, SY/AA, SY/gH, SY/gCTl, SY/gCT, T30/1,
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Fig. 1. The reaction of bromine with the methyl orange and
d-limonene.
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Fig. 2. Principal component analysis(PCA) plot from the obtained
data using electronic nose on orange juice flavor at different
concentration.

Added recoverable o1l contents + A(001%), B(002%), C(003%), D0 04%), EQ005%)

Table 32 recoverable oil &5 0.03% A A] A37]3t
o] whg u) MslE MOS AARE o] §35le] BAg A
ZF Ao AR ¥he-akE Ve Zlojtt 7 AAje) whg-
e izl HlslA AR71Zke] Bisle) ule} ozt ZAast
£ A%S Jehon, SY/AA AMdAM = A gwrt
e gstA FAdth

Table 3. Response of each sensor by the electronic nose on 0.03%
cold pressed oil added reconstitute orange juice during storage
periods

Response of each sensor”

Sensor model

Control 7 day 14 day 21 day
SYLG 0087457 0080629 0081851 0078411
SYIG  -0150173  -0147176  -0149602  -0142938
SY/AA 0000000 0000000 0000000 0000000
SYgH ~ -0158509  -0154461  -0156568  -0149537
SYCTI  -0194715  -01899%08  -0192325 0185675
SYCT  -0111421  -0110988  -0.112957  -0.107123
T30/1 0061311 0060735 0063054  0.059849
PI0/1 0046686 0046048 0047712 0045142
PIOP 0050621 0050621 0051651 0048757
P40/1 0052805 0052110 0054332 0051452
7012 0047332 0046741 0048361 0045874
PA2 0065130 006503 0067563 0064018

"Response of cach sensor 1s expressed by ARgy/Rar, R 15 reststance value of the
sensor
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Fig. 3. Changes of residual recoverable oil contents in reconstitute
orange juice treated different concentrations with cold pressed
valencia oil during storage at 4.
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Fig. 4. Changes of overall and orange flavor score in orange juice
treated different concentrations with recoverable oil during storage
at 4C.
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