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Abstract : The purpose of this study is to manufacture ice cream with perilla leaves fermented
extract(5%, 10%, 15%, and 20% w/v) fermented by Lactobacillus acidophilus KCTC 3164 strain as
functional additives. The physical and chemical properties(color, viscosity, pH, total acidity, melting
rate, overrun) and antioxidant activity of ice cream with perilla leaves fermented extract were
evaluated. The addition of perilla leaves fermented extract affected the color of the ice cream, and
the melting rate increased with increasing addition of perilla leaves fermented extract. In contrast,
viscosity showed a gradual decrease. Overrun increased gradually with higher levels of perilla leaves
fermented extract, while pH decreased significantly, and total acidity increased. The DPPH radical
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scavenging activity and total polyphenol content of ice cream with perilla leaves fermented extract
significantly increased with higher concentrations of fermented perilla leaves extract. The results of

this study indicate that the ice cream sample with 10% fermented perilla leaves extract has a
potential as a functional ice cream since it exhibited high overrun, a low melting rate, the desired

viscosity, and high DPPH radical scavenging activity and total polyphenol content.

Keywords : Perilla leaves fermented ice cream, Viscosity, Melting rate, Overrun, Functional ice

cream
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Table 1. Composition ratio for ice cream production according to the addition of fermented perilla

leaves extract

] SamplesV
Ingredients PIC-0  PIC-5 PIC-10 PIC-15  PIC-20
Fermented prilla leaf extract 0 5 10 15 20
Milk 779 72.9 67.9 62.9 57.9
Skimmed milk powder 13 13 13 13 13
Sugar 8 8 8 8 8
Vanilla syrup 1 1 1 1 1
Salt 0.1 0.1 0.1 0.1 0.1
Yield 100 100 100 100 100

D PIC = fermented perilla leaves ice cream; PIC-0 = 0.0% fermented perilla leaves extract:
PIC-5 = 5% fermented perilla leaves extract; PIC—-10 = 10% fermented perilla leaves extract;

PIC-15 = 15% fermented perilla leaves extract; PIC-20 = 20% fermented perilla leaves extract.
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Table 2. Viable cell count, pH, and total acidity of perilla leaves fermentation with L. acidophilus

KCTC 3164
Fermentation time(hours)
3 9 12 24 48
Viable cell count (log CFU/mL)  7.41+0.98" 9.53+0.19° 9.78+0.71°  12.40+0.09° 10.5+0.13¢
Total acidity (%) 0.13£0.02*  0.14£0.03® 0.14£0.01* 0.43+0.01°  0.50+0.03¢
pH 6.21£0.01¢  4.01£0.04° 3.82+0.02° 2.35+0.02° 2.51+0.03°

U All values are Mean+S.D

2 a~d Means in a row by different superscripts are significantly different at 5% significance level

by Duncan's multiple range test
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Table 3. Selected chemical properties of ice cream prepared with different contents of fermented
perilla leaves extract

Titratable acidity

Ice cream samples” pH ° Brix % malic acid)
PIC-0 6.73+0.022% 33.26+0.03° 0.17+0.02%
PIC-5 6.71+0.03 35.16+£0.19° 0.14+0.02°
PIC-10 6.69+0.02° 37.86+0.36° 0.15+0.08"
PIC-15 6.47+0.05° 38..81+0.45¢ 0.1940.94"
PIC-20 6.35+0.17* 39.24+0.58° 0.23+0.42°

D Refer to the legends in Table 1.

2 All values are Mean+S.D

¥ 2~¢ Means in a row by different superscripts are significantly different at 5% significance level
by Duncan's multiple range test

Table 4. Color value of ice cream prepared with different contents of fermented perilla leaves

extract
Ice cream samples” L a b
PIC-0 79.28+0.377< 0.78 £0.64° 19.37+1.84¢
PIC-5 67.20+0.264 -9.46+0.47° 10.07+1.24°
PIC-10 53.80+0.46° -9.95+0.62" 9.61+1.51°
PIC-15 42.27+0.32° -11.59+1.18° 6.3740.29*
PIC-20 38.07+0.27° -12.07+1.09¢ 5.87+1.51°

D Refer to the legends in Table 1.

2 All values are Mean+S.D

9 a~¢ Means in a row by different superscripts are significantly different at 5% significance level
by Duncan's multiple range test.
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Table 5. Some physical properties of ice cream prepared with different contents of fermented perilla

leaves extract

Jce cream samples” Overrun Meting' rate Viscosity
(%) (g/min) (cP)
PIC-0 15.2+1.77% 0.8+0.2° 252.6+3.8°
PIC-5 16.7+0.2° 1.8+0.1° 246.2+2.3°
PIC-10 23.1£1.4° 2.0+0.1° 231.5+3.1°
PIC-15 38.4+1.1¢ 2.4+0.2° 229.9+1.5°
PIC-20 4574224 2.7+0.3¢ 227.3+3.5°

D Refer to the legends in Table 1.
2 All values are Mean+S.D

3 a~d Means in a row by different superscripts are significantly different at 5% significance level

by Duncan's multiple range test
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4.31%, 19.20+3.47%, 25.78+5.31%, 36.14+
2.71%2 2] 9.17+4.31%°) vlg] =& =t
gz AA5S Yepdlon, Ao Hriske] v
ste] &7A5o] F7ete ARE BIth(p0.05).
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E4=2 Husiqtt. wrebA =l A AEE o]
23 4t kst 4L T E OFst U

d

40
& ¢
=
]
% b
g % b
1
2
s a
a
w
a
=
g 20
=1

10

PIC-0 PIC-5 PIC-10 PIC-15 PIC-20

Addition amount of fermented perilla leaves extract

Fig, 1. Total phenolic contents of ice cream
prepared with different contents of
fermented perilla leaves extract. PIC =
fermented perilla leaves ice cream;
PIC-0 = 0.0% fermented perilla leaves
extract; PIC-5 = 5% fermented perilla

PIC-10 = 10%

fermented  perilla  leaves  extract;

PIC-15 = 15% fermented perilla leaves

extract; PIC-20 = 20% fermented

perilla leaves extract. *~“Means different

leaves  extract;

superscripts indicate significant
differences at the 5% significance level
by Duncan's multiple range test.
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Fig, 2. DPPH radical scavenging activity of ice
cream prepared with different contents
of fermented perilla leaves extract. PIC
= fermented perilla leaves ice cream;
PIC-0 = 0.0% fermented perilla leaves
extract; PIC-5 = 5% fermented perilla
leaves extract; PIC-10 = 10% fermented
perilla leaves extract; PIC-15 = 15%
fermented perilla leaves extract; PIC-20
= 20% fermented perilla leaves extract.
a~dMeans different superscripts indicate
significant  differences at the 5%
significance level by Duncan's multiple
range test.
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log CFU/mL= Z|tfe] =7t S = At
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