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Production of Evening Primrose Oil in Water (O/W) Emulsion by

High Speed or High Pressure Homogenization

Ji Eun Hyun and Ji-Yeon Chun*
Department of Food Bioengineering, Jeju National University

Abstract
This study was carried out to produce stable evening primrose oil in water emulsion by using various emulsifier

with HLB (8.6, 12,

16.7), concentration (0-45%) and emulsification methods such as high-speed emulsification

(7,000 rpm, 2 min) and high-pressure homogenization (10,000 psi, 1 cycle). And then properties of evening prim-
rose oil in water emulsion was evaluated with keeping at room temperature and 40°C during 28 days. Lower HLB
8.6 and high viscosity emulsifier added emulsions were not appropriate for high-pressure homogenization and were
separated in a day. The optimum emulsification condition was HLB 12 and high-pressure homogenization (10,000
psi, 1 cycle) for evening primrose oil in water emulsion. These emulsions produced by optimum condition were not
separated with the aqueous phase and the oil phase and they were nano-sized around 200 nm, higher zeta-potential
(#mV), mono-polydispersed (<0.3), and less oxidized (<0.4) during 28 days.
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low-energy emulsification(A2-4 53}, A=), medium

energy emulsification(Z324-42), high energy emulsification
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Table 1. Fatty acid composition of evening primrose oil

Fatty acid g/100 g
Myristic acid(C14:0) 0.044+0.000
Palmitic acid (C16:0) 6.830+0.000
Palmitoleic acid (C16:1) 0.060+0.001
Heptadecanoic acid (C17:0) 0.084+0.001
Stearic acid (C18:0) 2.025+0.007
Oleic acid (C18:1n9c) 8.260+0.028
Linoleic acid (C18:2n6c¢) 73.650+0.071
Arachidic acid (C20:0) 0.323+0.001
y-Linolenic acid (C18:3n6) 7.850+0.014
cis-11-Eicosenoic acid (C20:1) 0.185+0.005
Linolenic acid (C18:3n3) 0.091+0.002
cis-11,14-Eicosadienoic acid (C20:2) 0.060+0.000
Behenic acid (C22:0) 0.131£0.001
Lignoceric acid (C24:0) 0.063+0.001

Korea)& AFME-3ld 10,000 psioll A 13] &3tk 2%
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Encapsulation efficiency (%)
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= — x 100
initial oil (g)

Thiobarbituric acid reactive substances (TBARS) &4
McDonald & Hultin (1987) %ol wla} 24313t} o4g

Table 2. Mass ratio of evening primrose oil emulsion components

Oil (g) Emulsifier (g) Water (g)

5.0 85.0

10.0 80.0

15.0 75.0

20.0 70.0

10 25.0 65.0
30.0 60.0

35.0 55.0

40.0 50.0

45.0 45.0
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Table 3. Separation behavior of over 30% HLB emulsifier added EPO/W emulsion emulsified by high speed

HLB value and separation time

Emulsifier (%)

HLB 12 HLB 16.7

672 h 168 h
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Fig. 1. (a) Zeta-potential and (b) diameter of various HLB emulsifier added EPO/W emulsion emulsified by high speed. ““Different
letters indicate significant differences in various concentration of HLB 8.7 added EPO/W emulsion (p<0.05). “*Different letters indicate
significant differences in various concentration of HLB 12 added EPO/W emulsion (p<0.05). “*Different letters indicate significant
differences in various concentration of HLB 8.7 added EPO/W emulsion (p<0.05).
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Z 2407 % O‘AW ° 2 AepA A AUigte] frejH o=
T7Hp<0.05) 3 F AGA I wet gadshe dde B

ol b
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Table 4. Particle properties of high pressure homogenized EPO/W emulsions

Emulsifier Zeta-potential (mV) Diameter (nm) Polydispersity index Encapsulation efficiency (%)
(%) HLB 12 HLB16.7 HLB 12 HLB16.7 HLB 12 HLB16.7 HLB 12 HLB16.7

5 -15.00+0.6°  -13.46+0.2° 139.87+0.6*  122.57+0.7*  0.19+0.03*  0.17+0.02*  83.62+0.01°  87.89+0.50°

10 -15.33+0.4°  -13.11£0.6° 122.63+3.2°  114.91£1.8°  0.20+£0.01°  0.17+0.02*  90.59+0.05°  86.29+0.03°

15 -16.02£0.6°  -12.37+0.7°  111.23£0.8°  102.37£1.0°  0.17+0.01*  0.17£0.02°  90.60+0.08°  87.59+0.15"

20 -16.69+0.6°  -12.76x1.2° 95.80+0.79¢  99.50+0.87° 0.18+0.01°  0.19+0.00°  82.59+0.00°  88.59+1.00°

25 -15.13+£0.7*  -10.55+0.4* 95.90+0.66°  88.90+2.17¢ 0.17+0.02*°  0.19+0.02°  87.77+0.01°  89.19+1.05°

*dMeans in a column by different superscripts are significantly different at 5% significance level by Tukey’s multiple range test.



248 A2 - HAAA
5 —
a
a a abc abi
0r T =
S !ai‘ lj
ab b
= L b b
E s e
©
S 10 f a
S : [Day]
= i mO
o -15 -
o ’ Ii Tea ™ ;
||
S 20} 2 d cd II
Y T pebé "7
N cbe 14
.25 Fe 21
€ =28
-30
HP5 HT HP25 HT HS45 HT HP5RT HP25RT HS45RT
0.7 —+—5%_HT 250 HT  —e—45% HT
1600 '

1400

{nm}
= =
o ¥
=) =)
=) =)

800

600

Diameter

400

200

Polydispersity index

HP5_HT HP25_ HT HS45_HT HP5_RT HP25 RT HS45_RT

Fig. 2. Particle properties of various EPO/W emulsions during 28 days at room temperature (RT) and 40°C (HT). ““Different letters
indicate significant differences in same emulsification method (HP or HS), emulsifier concentration (5%, 25%, 45%), and storage
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Fig. 3. (a) Encapsulation efficiency and (b) TBARS (MA nM/mL) of various EPO/W emulsions during 28 days at room temperature
(RT) and 40°C (HT). *“Different letters indicate significant differences at TBARS values in same emulsification method (HP or HS),
emulsifier concentration (5%, 25%, 45%), and storage temperature (RT, HT) during storage periods (p<0.05).
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(Gohtani et al., 2007; Lethuaut et al., 2002; Azuma et
al., 2009; Lee et al., 2011) °]¢t= W& YA=7]7}F
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U}(Nakaya et al., 2005; Imai et al, 2008; Atares et al.,
2012). ¥ Aol A3k HS459] 745 JA=7]17F 800
nm ©]7%4e] & YAAIANE 25°Ce] AL ENM = Het
200 nm <=2] HP5, HP25¢} Zpo] & Holx] sttt & ¢
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A e Aoz AGEHTHOsborn & Akoh, 2004; Dimakou
& Kioas, 2007).
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