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Abstract: A new electric demulsification method was proposed to more effectively process fatty fish, achieving both fish oil extraction
and high-value utilization of fish protein. The coalescence and separation of fish oil droplets in oil-in-water emulsions under a direct-current field
was systematically investigated. The microstructure and macroscopic phenomena during fish oil droplet coalescence, the influence of internal
factors (phospholipid content and ionic strength) and external conditions (voltage and temperature) on emulsion stability, the coalescence and
separation of fish oil droplets under electric field, and the impact of direct-current electric field on active ingredients in fish oil were studied. The
results showed that the presence of the electrical field did not shorten the time required for fish oil separation, but enhanced the probability of
oil-droplet coalescence. A certain level of phospholipid content (2 mg/mL) was found to raise the demulsification rate from 37.5% to 63.9%.
Ionic strength higher than 0.02 M had a positive effect on the coalescence of fish oil droplets. Chlorine and sodium ions were better than sulfate
and potassium ions, respectively, for coalescence. The volume of separated fish oil increased when the voltage magnitude was increased from
0-800 V, and remained relatively constant above 800 V. Influence of temperature was similar to that in traditional demulsification process.
Additionally, treatment by direct-current electric field had virtually no impact on the active ingredients of fish oil.
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Fig.1 Schematic diagram of electrical demulsification

apparatus

Bl 1 B A BN B AT eI AR E . %
% B I B A ML ) i, 8 T ISR M EE .
A B 46 2% B2 ISR 2 A, RS 155 mmx65
mmx0.3 mm. P EARZ AR RS A 10 mm, P4 HIAR
I3 N IR, Z R T LARHE T 0~1000 V HIE. ik
IOHT, PRI ONZ) 100 mL 7L, iR B as ek
NIRRT BRI 7 A A OW R A RBE LS
AT WIS LS Bk s, Eg ALz
THENLEATHE— P08 ZOUAEFLACR 5000 r/min
B0 3 min JEHAHEWEE . FRRBCALZERLLE frid, &
X RO A I H I I FLER B, DL S dRid. e
FETEE RS N HEAT

W LA ) R0 B R FLI TR 3 0, 43l
NZERRFNGEOI A 77 TSR LIS AR 8 J15 . iAl—
SERFIE], KFLIRLL 5000 r/min 250 3 min J&, 4355
S rmE (02, K UKE) FEERIE (hiE
B il AAE A N AR IR LR

ot o EFLES O S T I RA

A = TR

PR DR 20T FELRE 2L P 2 e e AR Tl 25 2R
MR &Sl BT N 2 mg/mL, JH/KEL 1:3. ALK
R R s E BT B 28 TR, R
KRR FEHAT. BIRSESNH 05, 1. 2. 4. 6.
8+ 10 12 Al 14 mg/mL, TALEFIZEHE NaCl, KCI
AT Na,SO4, B 50 A 0.01. 0.024 0.03. 0.04. 0.05.
0.075 1 0.10 M,

HME R 20 FL A LIRS M AR Pl e 45 5,
BRI mIE 5 E N 800 Viem, HE N 18 C.
B AL AR S A R AR FH 9T B B2 8 T HLERER
v, BRUSEHR A R R R T . BRI 0 V 1
J0ZE 1000 V, M5 5|25 C CERERIEATAESxT
HH R R B A R, AR R R A v B
o
12.3 &b RSB A AT

73 S EUiR £ e AN FEBT L 9 30 mg, N 1 mLs

x100%




MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.1

2 M EEH- AT, T 60 CHKIE 2 min,
BN 1 mLy 2 M 5 EEA TR SKIE 5 min, A4
ZERIBIA 2 mL IECkE, $&ICEERR, FIK
FREREN T8, 22 0.22 um AHLIEMLSE, JERILSAH
T
124 F3EH

FrE RIS E R 3 K, RIGEHE ISR 7R
Excel 2010 # A, REAEEIKH origin 8.1 3 fF.

2 ZR5iMe

2.1 LI i R R OE AT AT R

w 0% '.-_:_33_‘*,1
D0 =y &'1%?{’.
oy
=3 R
0Oh 0.5h 1h 2h 3h
7 ‘
[ 1 1 . i
E S E S E S E
0Oh 0.5h 1h 2h 3h
go | THOBILE
Wi E A

WA %

0 1 2 3
1) / b
B 2 kMBI RN IFLIE
Fig.2 Electrical demulsification kinetics of O/W emulsion
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Fig.3 Influence of phospholipid content on electrical
demulsification
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Fig.4 Influence of ionic strength on electric demulsification
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