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Ohmic Heating Characteristics of Water Chestnut Juice
and the Effect of Ohmic Heating on Its Clarity
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Abstract ; The water chestnut juice was an important processed product of water chestnuts,but its poor clarification had strong

negative effect on the quality of products.To obtain the ohmic heating properties of water chestnut juice, the samples were

treated using a self—~made ohmic heating device,and the effect of ohmic heating on the clarification of the juice was analyzed.

The results showed that the conductivity of water chestnut juice increased with the increment of temperature and electric field

frequency.The temperature of water chestnut juice had a linear relationship with time under low frequency and low electric field

strength , and exponential relationship under high frequency and high electric field strength.On the same electric field intensity,

the conductivity of water chestnut juice increased with the increment of heating frequency,and the conductivity under the 200

and 400 Hz were twice as much as it under the 50 Hz.The capacitive reactance value mainly fluctuated between -5 and 0 ),

and the electric field strength had little influence on it(p >0.05).The electric potential value declined a half compared with the

primary the electric potential value,the stability of the particles reduced , making it easier to clarify the juice.Above all,ohmic

heating had a certain improvement on the clarification of the water chestnut juice.
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Fig.1 Schematic diagram of ohmic heating device
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Table 1  Electric field intensity and frequency experiment design
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Fig2 Effects of different ohmic heating conditions
on the conductivity of water chestnut juice
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Fig.3 Effects of different ohmic heating conditions
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on the capacitive reactance of water chestnut juice
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Table 2 The changes of Zeta electrical potential after different treatments on Chinese water chestnut juice

o ; ¢/ )12
4L BRI 36.7 V/em,50 Hz 22 V/em,400 Hz 36.7 V/em 400 Hz
SEH{E (mV) -14.22 +0.52° -8.39 £0.35" -7.01 £0.27* -7.13 £0.59°
HAF/NGFRE(a,b,e) FR 2R EFH (p <0.05)
1000 25 2 JHE vy I B T FH B ] ek b 5 IO HRL 3 5 B TR
<00, A AT B ) 52 28 G R L A 1 B
- TR HOC R [E MR A AR ), 50,200 Hz
£ 6004 B, FELBEAR A POE R PTE A WS M, 22T INES
E POA# B AE-5~0 Q 2 il 5y, L e b5 388 3 % HL 52 0
£ ANRFE, FEFITRREA — P, H R R
200+ PEIF A FaE B TR T S R T S R A R . 22
0 s S AR 40 e BEL e B, 7 KO A 75 5 % 18 75
0 20 40 60 80 100 FEHT B RE N o
2 Theta(®)
800 1 R ARSI 2253 7 Vs A — e B E . #H
P35 i B4, BRI B 22 55 7 DT vE AUk R AR B
~ 600+ 7N, AT RE SR R I # e AR T A i 3 i 4 A AR
e HE TSP OB R . L TR EAT T X 2R
z 400 RS SIAT , S B0 AT S50 vt B ot A3 S 3 | B
E TN S 0 A A B 49 A S 1 4 5 0 A S 1
200 T, T T ICARY i 4 IR A5 AT AR GE A5 491 Ak i A2 S 4%
0 2% o ABAN RN T 205 | R GE Wy 1M A0 R 2 1 R
0 20 40 60 80 100 WA A, XL T 2 — 2B 5. o3 SRR
200- 2 Theta P LR W R RR S R e, T 5 A
BYTETE o A MR N A hn e B P B 34 57, X R
600 PRUSFINE = H B 52 R B/, 27 65k B BA U
3 400 Hz+36.7 V/em S AETE L o R A EE S
:“;1400— 5 3
8 S 2% 3k
= 200+ [1]Li X R,Ye C W, Tian Y, et al. Effect of ohmic heating on
fundamental properties of protein in soybean milk [ J].Journal of
0 0 20 40 60 30 100 Food Process Engineering,2018,41(3) :el12660.

2 Theta(®)

8  AFALBETT AR5
A L SR

Fig.8 Effects of different treatments on the

content of crystallinity in water chestnut juice
— SRR S i 2 G /)N T IR AL 1T R B s A, i T R
HoRL 22 1) R TF S R L 2SR T T
TEMY I T NS B T L, S5 A BT R TT, Y ARSI IR
FrAATEA ) Bl RR AR H Oy ORI AR B I, BB 25 B 2 Y
VNN, W | BE N3 G, WS ] Ty aR T O, w0 IOk
FEAENE DAE T A s R4, P 2B T R AR
ST RN S H, 7 AR T AR R Y H
A, BE— RN T AL . 45 S I I OB R AR
AT B0, BAE AT LA R AR 4 E A5 At # A
P M A , SR VBT R .
3 Hit

2T B4 i, S 2 B A IR RE B G 0 T B, B el

Y RE AR A E /), BE AR ) 3 g e 2E . g
R EE IR, AR — 22 S AR R s SR,

44 20194 51541

[(2IF AR, E#5, T8, KRAKREREATS £ 5L

BT ] K 3E,2015(14) :33-37.

[3]3K46,3AA 2, F Ak . F B IR o A AR A 69 5T R

[J]. A3 8] kK ,2013(6) :198.

[4]Lascorz D, Torella E,Lyng J G, et al. The potential of ohmic

heating as an alternative to steam for heat processing shrimps[ J].

Innovative Food Science and Emerging Technologies, 2016, 37

329-335.

[5]F &4 F R 6 B AR R AR R AT [ D]. KX

46w R 0k X 32007,

[6]Castro I, Macedo B, Teixeira J A, et al.The effect of electric

field on important food — processing enzymes: Comparison of

inactivation kinetics under conventional and ohmic heating[ J ] .

Journal of Food Science,2004,69(9) :6.

(7] KA, RAE 20455 BRI A ot 2 3 Kok 4y 700 %

iy [ J]. & S5 ,2018,39(22) :195-201.

(81 Z#a# W% #, A8, RAEARRELB L MAREE

[J] R bk 3 48.,2012,43(4) :132-136.

[9]Mizobutsi G P, Finger F L, Ribeiro R A, et al. Effect of pH
(FH#% 51 1)



A@étﬂhﬁﬁl

WR S Wit

product enriched with conjugated linoleic acid emulsified by Ultra
—High Pressure Homogenization [ J ].Innovative Food Science &
Emerging Technologies,2017,39 :275-283.

(U], s @ 5, 4 PET #LE A 2 4 5L 60 5 R AL A
SR AT AR A 2 5 [ )] A SR AE,2017(2) :27-33.

[12] Cesa S, Casadei M, Cerreto F, et al. Infant milk formulas:
Effect of storage conditions on the stability of powdered products
towards autoxidation[ J ].Foods,2015,4(3) :487-500.

[13 ] Qian C, Mcclements D J. Formation of nanoemulsions
stabilized by model food— grade emulsifiers using high— pressure
homogenization; Factors affecting particle size [ J ] . Food
Hydrocolloids,2011,25(5) :1000-1008.

[14] 2 WA, b, iz 5 5 AP 30T B b sk A5 12 6 b B
AR B B E YA AT [T ] R e T kA3, 2015,36
(19) :95-100.

[15]Waraho T,Mcclements D J, Decker E A.Impact of free fatty
acid concentration and structure on lipid oxidation in oil-in—water
emulsions[ J].Food Chemistry,2011,129(3) :854-859.

[16 ] Waraho T, Cardenia V, Rodriguezestrada M T, et al.
Prooxidant mechanisms of free fatty acids in stripped soybean oil—
in— water emulsions [ J].J Agric Food Chem,2009,57 (15):
7112-7117.

[17 ] Gaucher I, Mollé D, Gagnaire V, et al. Effects of storage
temperature on physico — chemical characteristics of semi —
skimmed UHT milk [ J] . Food Hydrocolloids, 2008, 22 (1)
130-143.

(3% 44 W)

and temperature on peroxidase and polyphenoloxidase activities of
litchi pericarp[ J].Scientia Agricola,2010,67(2) :213-217.

[ 10 ] Martynenko A, Chen Y. Degradation kinetics of total
anthocyanins and formation of polymeric color in blueberry
hydrothermodynamic ( HTD ) processing [ J ] . Journal of Food
Engineering,2016,171 :44-51.

(1] K, Bk i, 20 R, 5 M KR B e T
oy iR [ J] AR b5 A B Tk ,2017,43(10) :269-276
[12] 2 =R, 36k, BB, F FRIT L FFENCLHALH
FHea A E AT AR B34 ,2013(12) :2810-2815.
[13 ] Brochier B, Mercali G D, Marczak L D F. Influence of
moderate electric field on inactivation kinetics of peroxidase and
polyphenol oxidase and on phenolic compounds of sugarcane juice
treated by ohmic heating[ J ].LWT-Food Science and Technology,
2016,74 :396-403.

[14]Tian X, Wu W,Yu Q,et al.Quality and proteome changes of

Vol.40,No.15,2019

[18]E & E .UHT SLE 1% R A A AL 6 K ACAR 5 [J].5L
WA 53 K ,2011,34(1) :36-38.

[ 19 ] 42 &A% Ak B 2R 5t UHT 5 g BACAR Z 69 % vm BUBE 22 40
MAFRM[D]. oAb s . A ZF R LK ,2011

[20]Yu H,Zheng Y,Li Y.Shelf life and storage stability of spray
— dried bovine colostrum powders under different storage
conditions [ J].Journal of Food Science & Technology,2015,52
(2):944-951.

[21]EZwe 2 UHT LR RM ik TR F WAL LS 5 A
[D]. oo iddd . A& R K5 ,2006.

[22] Durand A, Franks G V, Hosken R W. Particle sizes and
stability of UHT bovine, cereal and grain milks [ J ] . Food
Hydrocolloids, 2003 ,17(5) :671-678.

[23] Lu C, Wang G, Li Y, et al. Effects of homogenisation
pressures on physicochemical changes in different layers of ultra—
high temperature whole milk during storage [ J ] . International
Journal of Dairy Technology,2013,66(3) :325-332.

[24 | R EF Gk ALK RZ AR T MME G FHL[D]. S %
WL AR K 52 ,2010.

[25 ] Boumpa T, Tsioulpas A, Grandison A S, et al. Effects of
phosphates and citrates on sediment formation in UHT goats’
milk[ J].Journal of Dairy Research,2008,75(2) :160—166.

[26 ] Dalgleish D G, Corredig M. The structure of the casein
micelle of milk and its changes during processing [ J ] . Annual

Review of Food Science & Technology,2012,3 (1) :449.

1111111111111 1111111111111 -1 -1 1111 @11 11114

beef M.longissimus dorsi cooked using a water bath and ohmic
heating process [ J ] . Innovative Food Science and Emerging
Technologies ,2016 ,34 :259-266.

[15]Li F,Chen C,Ren J,et al.Effect of ohmic heating of soymilk
on urease inactivation and kinetic analysis in holding time [ J].
Journal of Food Science,2015,80(2) :e307-e315.

[16] Sakr M, Liu S. A comprehensive review on applications of
ohmic heating (OH) [ J ] .Renewable and Sustainable Energy
Reviews,2014,39(39) :262-269.

[17] 440, 20k, e B4, & R AR S0 it 8 B n K 69 218
B[] A4 5,2010,31(19) . 74-78.

(18] 87 JUAF $ R RIS % AR 7 09 Zeta w42 & AR T M
AR[D]. R X L X5 ,2010.

(1913 8 2, KA AR 24K, 5 B R -2 #AT A 2 & i & Zeta
wAsegHem [J]. 0 B & FE K F F IR A A5k, 2010,40
(10) :121-126.

—8 (Rm TR ) 12T,
LA Tl A S A 3

20194 5158 51



