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Abstract

The effects of hydrolysis times and calcium source additions (calcium lactate, calcium carbonate), on the quality
characteristics of soy ice cream prepared with soy protein isolate(SPI), were studied. Increasing the hydrolysis time
decreased the viscosity and overrun of soy ice creams, but increased the melt-down property. The addition of
calcium lactate increzsed the viscosity of the soy ice cream mix, but no changes were observed from the calcium
carbonate addition. The overrun of calcium lactate samples was higher than on addition of calcium carbonate. The
addition of calcium lactate and calcium carbonate resulted in decreased melt-down properties, although these effects
were more evident ir. the calcium lactate samples. However, calcium carbonate addition resulted in higher scores in
the overall quality of the soy ice creams. In conclusion, better soy ice cream could be prepared by treating the SPI
with Flavorzyme for 50 min, along with calcium fortification in the form of calcium carbonate.
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Table 1. Sensory evaluation of milk ice cream and
calcium-fortified soy ice creams

Ttems Scores
Beany flavor strong(0) <———————p slight(15)
Flavor dislike(0) gp—eree—pp  like(15)

strong(0) @————————P slight(15)
undesirable[)) —— desirable(15)

Icy feel slight(0) -g—————— strong(15)
Mouth feel sandy(0) <@&————P smooth(15)
Overall quality undesirable0) <«@— desirable(15)

Bitter taste
Sweet taste
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Fig. 1. Viscosity of milk ice cream mix and soy ice cream

mixes as affected by hydrolysis time and added calcium.

Milk ice cream mix (M : []).

Soy ice cream hydrolyzed ty Flavourzyme for 40 min
(F40), for 50 min (F50).

Soy ice cream mix without calcium (), fortified with
calcium lactate (E8) and v/ith calcium carbonate (IR).
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Table 2. Changes in the overruns of milk ice cream and
soy ice cream prepared with soy protein isolate as
affected by hydrolysis time and added calcium

(unit : %)
Samples Opesrating tjml; of ice c]r;aam make;gnin) F-value
M #3533 27403 "52.50° 4092 | 17837
F40 | "13.41° "21.65° 2420 %2791° | 25.117
F4CL [*“10.79° "23.07° 2620 ©26.64" | 69.37
F4CC |*11.59° "2025" 2350 *“21.78" | 1547
F50 | ®13.17° ©F19.03° "2330° "24.06" | 26697
F5CL ‘.08 "2025° "22.68° 2398 | 43117
F5CC (%971 "1824" "21.80° "1946" | 20.04™
F-value | 60.627 4869 6207 26527

Milk ice cream(M).

Soy ice cream hydrolyzed by Flavourzyme for 40 min(F40),

added calcium lactate (F4CL), added calcium carbonate

(FACC).

Soy ice cream hydrolyzed by Flavourzyme for 50 min(F50),

added calcium lactate(FSCL), added calcium carbonate

(F5CC).

*% 0 op 0.001, ** : p {0.01

4™ Means with different superscripts in the same column
differ significantly by Duncan’s multiple range test
(p<0.05).

29 Means with different superscripts in the same row
differ significantly by Duncan’s multiple range test
(p<0.05).
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Table 3. Melt-down properties of milk ice cream and soy ice creams as affected by hydrolysis time and added calcium

(unit : %)
Time(min)
Samples 15 30 45 60 75 90 Fovalue
M RS ®23.96° ~50.55¢ A77.20° 495.93° #98.41° 347729
F40 %227 %23.41° #50.19° A74.97° 494,54 “97.76" 128597
F4CL “0.00" “5.77° Y30.75¢ Y55.04° “81.88° %98.93" 1467077
FACC Y0.19' 9.49° Y3307 Y58.47° “82.88° ©98.66" 1434.90
F50 *4.61° #26.87" A52.59° A78.29 496.82° “97.95" 2539.42°
F5CL Y0.00' Y9.68° “36.47° “62.56° 88.69" “97.77° 3720.85
F5CC “1.08' “16.88° “41.76" ©68.20° ¥90.58" #99.64" 58306.66
F-value 72237 132.60" 100.77" 57.42"" 29.87 1144

Milk ice cream(M). Soy ice cream hydrolyzed by Flavourzyme for 40 min(F40), added calcium lactate(F4CL), added calcium

carbonate (F4CC).

Soy ice cream hydrolyzed by Flavourzyme for 50 min (F50), added calcium lactate (F5CL), added calcium carbonate (F5CC).

***% + p (0.001

A~ Means with different superscripts in the same column differ significantly by Duncan’s multiple range test (p<0.03).
=D Means with different superscripts in the same row differ significantly by Duncan’s multiple range test (p<0.05).

¥ Mean
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Fig. 2. QDA profiles for sensory characteristics of milk ice cream and calcium-fortified soy ice creams.
Soy ice cream hydrolyzed by Flavourzyme for 40 min (F40), for 50 min (F50).
Calcium-fortified soy ice cream with calcium lactate (@—@), and with calcium carbonate (A—A).
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