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Correlation between Fe’" /Fe’" and conductivity monitored on-line

in the model wine induced by ultrasound irradiation
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Abstract: Studies have shown that significant changes in electrical
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conductivity can be detected during the wine aging modified by ultra-
sound, but the mechanism of ultrasound-induced changes in electrical
conductivity is unclear currently. The model wine based on ethanol,
tartaric acid and ammonium ferrous sulfate has been built for on-line
monitoring electrical conductivity in different ultrasonic conditions,
determining the content of ferrous ion and analyzing the correlation
between the changes of conductivity and ferrous ion. The results indi-

cate that the electrical conductivity of the model wine increased firstly

ESTA PRV IIE R Y 2015 4FBF 58 A Ky 75 Q05 5 4 % B 00 H (4
5 :2015CXS027) s K H A B M & F AE R A4 0 H
(45 : 31101324); BRI H AR BL ¥ & H (% 5
2015JM3097) s V4 % T B £ Jay £ A e B fie Bk TR 900 H [ 4w
5 CXY1434(5) J5 v g o G Sk AR BRI 55 2% % 00 (5 -
GK201404006)

YEB T A U, £, VG Ui R 2 FE 3 R e

BEIEE IKIE L (1976—) , 53, BRRVG I K 4% |l g, L 5 BT
E-mail: ginganzhang(@ snnu.edu.cn

r#s B8 :2016—10—30
22

and then decreased, next increased slowly and remained unchanged
finally in the process of ultrasonic treatment and storage. Simultane-
ously, the content of ferric ion increased as the ferrous ion
decreased, namely, the ionic strength was increased. According to
these results, ultrasound has a definite effect on the conductivity of
model wine, and itis related to the valence and content of iron. These
studies will provide a useful reference and theoretical basis for explo-
ring the influence mechanism of ultrasound to wine conductivity and
for the electrical conductivity as a detection index during aging of
wine modified by ultrasound.
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Figure 1  Online monitoring conductivity of model wine under

different ultrasonic time and natural oxidation process
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Figure 2 Online monitoring conductivity of ethanol, the
mixture of ethanol and tartaric acid under

different ultrasonic time and storage

24

22 BEMERFHIBETRSEE=-MNHKREFTHEL
FE IR 1.3.3 77 3 7 BRIV R 7 Ak B A R o Bk g 1
A9 5 L AR A BT T S B A R AR AR = Ak T
i, HIFR 1R E R S A h = M Bk TR S R R
A B T RS A T A R R TR A
SRR T TGN 1R R ) B 5 BT G P RS TR
JIE A Sl o R B R O T R AR A
AL AR S AL T T

® 1 EARMIT FB A R A A o
SHGETHAR

Table 1  The content of ferric ion under different ultrasonic
time and natural oxidation pg/mL
WHE/min - B RA 5 min 10 min 20 min
0 0.00 0.00 0.00 0.00
5 0.05 4.28 - —
10 0.31 6.12 4.90 —
20 1.43 8.57 6.84 3.57
60 1.94 10.41 4.39 4.19
100 4.72 14.43 10.63 7.31
120 5.51 15.71 11.12 8.06
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Figure 3 Online monitoring conductivity of model wine

under different ultrasonic frequency and storage
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Table 2 The content of ferric ion under different ultrasonic

frequency pg/mL
A /min - H AR &ML 25 kHz 40 kHz 59 kHz

0 0.00 0.00 0.00 0.00

5 0.05 4.28 1.73 1.12

10 0.31 6.12 2.55 1.63

20 1.43 8.57 4.18 2.76

60 1.94 10.41 5.00 3.37

100 4.72 14.43 8.17 5.32

120 5.51 15.71 8.98 6.12
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Figure 4  Online monitoring conductivity of model wine

under different ultrasonic powers and storage
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Table 3 The content of ferric ion under different ultrasonic
power pg/mL
W /min ARG 200 W 300 W 400 W 500 W
0 0.00 0.00 0.00 0.00 0.00
5 0.05 0.71 1.12 4.28 1.22
10 0.31 1.33 1.94 6.12 1.84
20 1.43 2.45 3.27 8.57 3.88
60 1.94 2.96 3.98 10.41 4.59
100 4.72 5.64 7.21 14.43 7.11
120 5.51 6.32 8.06 15.71 7.66
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