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Influence of sugar alcohol and enzyme treatment on the quality

characteristics of soy ice cream
Sun Hee Koo and Sook Young Lee

Department of Food and Nutrition, Chung-Ang University

Abstract

The effects of bromelain and a-chymotrypsin treatments on the functional properties(foaming capacity, foaming
stability, emulsifying capacity, and emulsifying stability) of soy protein isolate(SPI) and the addition of various
sweeteners(sucrose, sorbitol, xylitol) on the quality attributes(viscosity, overrun ratio, melt-down property, and sen-
sory characteristic) of soy ice cream were studied. SPI was more effectively hydrolyzed with a-chymotrypsin than
bromelain, resulting in a better foaming and emulsifying capacity. Adding xylitol could significantly improve the
viscosity, overrun and melt-down property of soy ice creams while the effect was the lowest in the sucrose addition.
Bromelain treatment caused a lower apparent viscosity of SPI suspension compared with o-chymotrypsin treat-
ment and untreated. The overrun ratios of the soy ice cream prepared with bromelain and a-chymotrypsin treated
SPI were 18.9~25.9% and 24.9~40.3%, respectively as a result of freezing with agitation for 20 min in an ice cream
maker. Comparatively, untreated SPI could bring only 15.8~21.4% overrun ratios after operating for 15 min. The
bromelain treatment caused high melt-down tendency of the product while soy ice cream with untreated SPI
showed an opposite trend. In sensory characteristics, no significant differences in the strength of beany flavor were
noted among the samples. Sweetness, bitter taste, icy feel, and mouthfeel of the product were greatly affected by
the enzyme-treatment of SPI. Soy ice cream added with xylitol after o-chymotrypsin treatment was the most
acceptable among all samples.
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Table 1. Conditions used to hydrolyze soy protein isolates

Enzyme Reaction Reaction Inactivation Inactivation

pH  temp.(C) temp.("C) time (min)
Bromelain 70 40 98 10
o-Chymotrypsin =~ 7.8 37 87 5

[ ser

- j =

( sorbitol, or xylitol)
Soybean oil, Stabilizer

Proteolyze
bromelain, @ -chymotrypsin

Homogenize

(9,500rpm, 1 min)

Pasteurize
(88, 5 min)

Age
(4C, 24 hrs)

+—— Add 0.1% vanilla essence
for sensory evaluation

Store
-18¢, 48 hr

Soy Ice Cream

§
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%

Fig. 1. Procedure for soy ice creams with different
sweeteners and enzyme treatments.
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Items Scores
Beany flavor strong(l)) €4————p slight(15)
Bitter taste strong(l)) 4————p slight(15)
Sweet taste dislike()) ¢——»  like(15)
Icy feel sandy(() €4——>» smooth(15)
Mouth feel dislike()) €——» like(15)
Overall quality objecticnable(0) —— acceptable(15)
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Fig. 2. Degree of hydrolvsis in soy protein isolates as
affected by bromelain and o-chymeotrypsin treatments.
*“The degree of hydrolysis of soy protein isolates with the
different letter are significan-ly different by Duncan's multiple
range test(p<0.05).
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Fig. 3. Foaming capacity of the hydrolysates from soy
protein isolates after bromelain and o-chymotrypsin
treatments,

**The foaming capacity index of soy protein isolates with the
different letter are significantly different by Duncan's multiple
range test(p<0.05).
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Fig. 4. Foaming stability of the hydrolysates from soy
protein isolates after bromelain and o-chymotrypsin
treatments.
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Fig. 5. Emulsifying capacity of the hydrolysates from soy
protein isolates after bromelain and o-chymotrypsin
treatments.
*The emulsifying capacity index of soy protein isolates with

the different letter are significantly different by Duncan's
multiple range test(p<0.05).
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Fig. 6. Emulsifying stability of the hydrolysates from soy
protein isolates after bromelain and o-chymotrypsin
treatments.
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Fig. 7. Apparent viscosity of soy ice cream mixes prepared

with soy protein isolates as affected by sweeteners and

enzyme treatments.
[1; sucrose, A ; sorbitol, Il ; xylitol.
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Fig. 8. Changes in the overruns of soy ice cream prepared
with soy protein isolates as affected by sweeteners and
enzyme treatments.

&O—<O ; sucrose, ll—M ; sorbitol, A—A ; xylitol.
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Fig. 9. Melt-down appearance of soy ice creams.
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Fig. 10. QDA profiles for sensory characteristics of soy ice
creams.

&—C& ; untreated, l--- B ; bromelain treated, A—A\ ; 0-
chymotrypsin treated.

shdow e ABE Fol27t Aseh
v 2% ¥ HE

o Folol~mHe] 7|53 AAx FAE ATV
98 Eeld T (Supro S00E)E bromelain® o-
chymotrypsin®2 A2]gt vhF E4A 27} il x,
7124, fr3pdel nAe S AlwEgien, FAA
g Yau)FEghol] dd<iel sorbitol, xylitoks 2+t A
73} A Z3F ) FololAage] Ax, overrun, FoplE

fFzAReE5A A 164 A 2 E2000)

- 158 -

sucrose 37} vlaslgich,
e sl EE o
chymotrypsin A2}e] 71 23 FAlEe] 71 ¢
k=4l (p<0.05), bromelainX] 2%} a-chymotrypsin |
Bl ZH2 FjEle] 2.03909 2.53909) FU1E BHY)
o EaxEle] 71289 5392 FAEEEE 9
H(p<0.05)22. 751t 7|2 el
BaAed &te] FFAEA] okt

A=, overrun, ZoplE]E= AEE xylitol A7H,
sorbitol A7, sucrose H7}7e] 02 &9k} FA4
2] Ax7} 7 29 EAReREdel olME o
chymotrypsin *12]%-°] bromelain #2}-8c} ¥k
(p<0.05), a-chymotrypsin *]2]72] overrun®] 40%Z
7 2wt FA Y] Seplels Axe 908 A
Aol B4 Bkl Wizt slsl et dAlZ FehfE]x]
9ok W, AT 73 AlRbe] AR =t
Solfjels AXrt Frlslsdct. WA Bl sleiMe
a-chymotrypsin X 2]5%2] 25to] 71k oFshA Jehg.o
=, xylitol H71] A5 Skt A3g), Al v
Ao 714 FA HBrr=Ee}. 2212 o-chymotrypsin
Aol oJsle] 71Z2H {3 e] FHEUA 71 EFA
I RS FHaEA] gl Bele)Fahile] xylitol
£ A7kl Azst dFeleliagie] FAEA ]

F7 H7FE

UAtel 2
2 A7 19999 ST S5 AT)el o)}l
sa8 QoA oo A=Y
023

1. AGAl : vjsjoiagts) Selsrede] S4xe] BaldFrhy
< ©l43} frozen soy yogurt®| FAEA e 1A= o
3 Fod g m A . 1998

2. oj&ad o] whu|A], AgAl : EAA=] Fe|lFh
o] 8F=2E WE F uyvage] ASEA 92 f7ikt
n-hexanal ol A3 Q7. dxxe]AE5R], 145):
589, 1998

3. ZEA, 1938 $-feb HFREAS o)43t 872 E9)
A zel B3 AT A FARSA], 22(6):700, 1990

2R Lactoses} ER.9] Al fFQFEE HE
Z )] Hislel| u)x)= o3k Al EakEA],

29(3):539, 1997

5. 0159, 27« o) 5} B4} FeldiEabyo
2 Ax3 HFRTFEES] T4 Bl vxE o33) 3
=22 23} 3] A], 15(1):73, 1999




10.

11

12.

13.

14.

15.

. Kim(Lee), S. Y. :

FEET K29 FHIL B Fotelaade] FASA A ¥ 61

. %27 : Monoglyceride®] X|94}F 24 o] Ice Creamel]

ulA)e odael ek AT BT Akl g,
1987

. A3k ¢ Ice Cream®] Overruni} Y8212 344 o

T Q7. A AT 1988

. ZR, A Bl diEAe] TReEAs

o) Falo] mlAL: ofa. VIFAEIFHA, 24(3:294,
1992

Physicochemical and functional
properties of enzyme modified soy proteins for cheese
analogs. Taxas A & M University ¥tA}&H¢] =5 1988
Az, olode ¢ SRS RIS o447 AFA A
oo Az, FFze] B3R}, 13(2):204, 1997
A, & A, AU, TG, AT, WS ola
Egelngst mgEge|uge) el 44 U ATE
4. AR, 2720170, 1995

o[H%, Moussa S., o]3S, 7141 : Bfe=Al 7m[EL
AF 71sA B3 A7 SFAESREA, 5(4):431,
1990

Poole, S. : The foam enhancing properties of basic
biopolymers. J. Food Sci. Technol., 24:121, 1989
Swift, C and W. Sulzbacher :
emulsions : factors affecting meat proteins as emulsion
stabilizer. Food Technol., 17:224, 1963

Pearce, K. N. and Kinsella, J. K. : Emulsifying
properties of proteins evaluation of a turbidimetric

Comminuted meat

-159-

16.

17.

18.

20.

21.

22,

23.

technique. J. Agric. Food Chem., 26:716, 1978
Toanna, S., Martinou-Voulasiki and Zerfiridis, G. K. :

-Effect of some stabilizers on textural and sensory

characteristics of yogurt ice cream from sheep's milk. J.
Food Sci., 55703, 1990

A4, & A : A A7PE frozen yogurt®] Azl
u A e 3% ST 3R], 12(1):20, 1996
telE : EaAele} HeldiTbille] AFF FHE o}%
3} cheese analog®] FAEA S vl oF3F, Fojdidlw
ALY =1 1998

BRI, el - siRs] AR} SR vl

Aol mAe . Iz A, 11(1):26, 1995
Ak & Al e ESel A3t T T
A S e} A FekE A, 25(1):39, 1993
Quaglia, G. B. and Orban, E. : Influence of enzymatic
hydrolysis on structure and emulsifying properties of
Sardine protein hydrolysates. J. Food Sci., 55:1571,
1990

oPdE, 3k, olahl : Al o3t Rejoerhy
o) Ftriadslel W3t 9. AFAEASEA], 16(2):
228, 1984

Sherman, P. : The texture of ice cream. J. Food Sci., 30:
201, 1965

(20009 34 102 A4

gz e]8k 3 A A 16 Al 2 3(2000)



