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Abstract

The development of soy cutlets containing textured soy protein (TSP) as a meat analog was studied. In order to decrease
the beany flavor and to increase the texture, TSP was treated with 0.3% Flavourzyme or 0.1% Protamex for 10 or 20 min,
respectively. The degree of hydrolysis for TSP treated with Protamex was higher than that treated with Flavourzyme.
Hydrolysis was observed to increase as the reaction time was increased for both Flavourzyme and Protamex. The water
holding capacity of TSP treated with Protamex for 10 min was the highest, and that treated with Flavourzyme for 20 min
was similar to that of Protamex treatment for 20 min. The oil binding capacity of TSP treated with Protamex for 20 min was
the highest. The hardness of the soy cutlets using TSP treated with Flavourzyme for 10 min was higher than that treated for
20 min, while that of Protamex treated for 20 min was higher than that treated for 10 min. The cohesiveness of the soy
cutlets using TSP treated with Flavourzyme or Protamex for 10 min was higher than those treated for 20 min. The chewiness
of the soy cutlets treated with Flavourzyme for 10 min was higher than for those treated for 20 min, while those treated with
Protamex for 20 min was higher than those treated for 10 min. The springiness of TSP treated with Flavourzyme for 20 min
was higher than those treated for 10 min, and higher than those treated with Protamex for 10 or 20 min. For sensory
evaluation, the beany flavor of the soy cutlets treated with Protamex for 20 min was the weakest. The flavor and chewiness
of both a pork cutlet and a soy cutlet treated with Protamex for 20 min were the best. In the overall quality, soy cutlets treated
with Protamex for 20 min was the most desirable. In conclusion, soy cutlets treated with 0.1% Protamex for 20 min could
be a reasonable substitute of pork cutlets.
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<Table 1> Formula for cutlets prepared with either textured soy

protein or pork (Unit: %)
Ingredients Soy cutlet (untreated, Pork cutlet
enzyme-treated)

Textured soy protein 58.70 -
Pork - 58.70
Wheat flour 11.81 11.81
Glutinous rice flour 9.78 9.78
Fructose 6.85 6.85
Seatangle powder 0.29 0.29
Booster 0.59 0.59
Sesame oil 0.98 0.98
Egg 4.15 4.15
Bread crumb 6.85 6.85
Total 100.00 100.00
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<Figure 1> Degree of hydrolysis of TSP treated with Flavourzyme
(- @ -) and Protamex (- W -)
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<Figure 2> Water holding capacity of hydrolyzed TSP with
Flavourzyme (- @ -) and Protamex (- I -)
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<Figure 3> Oil holding capacity of prepared with enzyme treated
TSP Flavourzyme (- @ -) and Protamex (- l -)
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<Table 2> Hunter value of soy cutlets prepared with enzyme treated TSP

Color
value L b AE
Sample
Pork 47.98+1.12° 11.14+2.57 15.74+0.65¢ 51.69+1.11¢
CS 51.51+0.31° 4.39+0.16 11.43+0.12¢ 52.91+0.344
Control 45.43+0.47¢ 11.93+0.28* 13.70+0.30¢ 48.90+0.48°
F10 52.88+0.32" 8.2340.01¢ 16.49+0.09% 55.96+0.33°
F20 56.68+0.32 9.8240.22° 19.96£0.05° 60.86+£0.61°
P10 44.46+0.75¢ 10.57+0.15° 12.95+0.47¢ 47.47+0.82°
P20 55.66+0.37° 6.50+0.36°¢ 17.04+0.23" 58.540.27"

Hydrolyzed TSP with Flavourzyme for 10 min (F10), for 20 min (F20), with Protamex for 10 min (P10) and for 20 min (P20) and CS

(commercial soy cutlet)

*DMeans with different letters in a colume are significantly different by Duncans multiple range test (p<0.05).
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<Figure 4> Textural properties of pork cutlet and soy cutlet prepared with enzymes treated TSP

Control (C), hydrolyzed TSP with Flavourzyme for 10 min (F10), for 20 min (F20), with protamex for 10 min (P10) and for 20 min (P20)
*9Means with different letters are significantly different by Duncans multiple range test (p<0.05).
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<Figure 5> Sensory test of pork cutlet and soy cutlet prepared with
enzyme treated TSP

Control (- #-), hydrolyzed TSP with Flavourzyme for 10 min (- X -),
for 20 min (- @ -), with Protamex for 10 min (-*-), for 20 min (-A-).
Commercial soy cutlet (-- @ --), and pork cutlet (- m -).

3) ¥sH7t

54| ot BAREAZES dejsto] Alzst F7haol
E7hn8] W5/ AT (igure 59 2k, U
= E=71A9F Protamex 0,1% 208 *{gwto] 7HF FH|H
W7t g e Aoz B 0o A E =
7tA2) Protamex 0.1% 205 A g|to] 7 £ H71E
Ack. o} MoA= 2t AlgE 7kl FoAQl 2ozt ¢l
St} MHFARl HEF e Aol Bt 1 we
BI71E 9o g4 g A= Protamex 0,1% 205
Relgol 1 WA B =S,

ojgfgt Aif= 7|AA 2o} AolstR o, o= ¥
AAE 32 o] o7/ (sensitivity)o] 2% 7]7] S HT
W) tjgos A, AHen Frisk EROR o
£ Erisof vla) 5 B4o] A BAEoY ol
AHyo] sEgte]o] Qli= =70l Hls| Tl ARkS ALRg-Sto]
At FrAE AT tet B HoR E7jkd vl
AR Sk Ao Az,

V. 29 9l A%

Il A FARS QA T4 EF(Flavourzyme
0.3%, Protamex 0,1%)2} EAXZAIZH10E, 208)S &
gsto] A2jgh A FHHS 0|83t FUtAE AT &
0 BAEHS Ave A et gt

QYOI A, ApRals, uad, fA2TY, B
SB7Fe] &4 Protamex 0.1%5 A2 Zo]
Flavourzyme 0.3%A 2|3t AHT} =& 25 HY O
Protamex 0.1% #8]+2 controldt} =28 £3& HY

o, $H, SAHARES 108 eldh smct 208 Hejst
Aol u4el, AU, TS Aot BE FRoN F
o ANE myth AAXE % AZE Fof Protamex
0.1% 2088 A3t Aol 7V F& ol TR AL
e)Al7olebi ST, AR B WA porks} o
£ AREHT & 2 Btk obye E4S AT 3
20] FAo u]xA] Fecka BAEAT FHlet F
w0} Protamex 0.1% 208 Helzo] £t §oIx17} ¢
L OE MOHE u) o] RO BANAIE Tl
F7h229] Al 2 7Rse] Qlrkin Bojaet,

EgE 2 ApoAe) BAHEE B FulS AHATIE

L= )
w4 9l Aolet AZEen, o tobt BAK 2w
M= FEFEES S A5 YR 2ZH =STiAIE
A7 =50 7P diAlAEE e o 9L

2 =2 A71=AGE Y AAIE (GRRC) RCNP 18|
PAPAE AU AU J o] Rojxl AT-e] WA
ololl 1S =YL,

B FHuEe

Aleschul AM, Wilcke HL. 1985. New protein foods. Food science
and technology a series of monographs. pp 87-98

Beuchat, L. R. 1977. Functional and electrophoresis characteristics of
succinylated peanut flour protein. J. Agri. Food Chem.
25(2):258-261

Chung RW, Lee HG. 1985. Effect of texturized soy protein on the
sensory characteristics and texture of meat balls (wanja).
Korean J. Soc. Food Sci. 1(1):65-71.

Cho YK, Lee SK, Kim ZU. 1990. Quality characteristics of SPI and
na-caseinate substituted sausage for meat protein. J. Korean
Agric. Chem. Soc. 33(1):43-51

Estelle MP, Clunies YK, Mullen M. 1986. Physical properties of
yogurt : A comparison of vat versus continuous heating
systems of milk. J. Dairy Sci., 69:2593-2603

Han KS, Jeon HJ, Kim YB, Lee JH. 2002. Sensory and nutritional
characteristics of stuffed pork cutlet with kimchi, pineapple
and seasoned small green onion. Journal Culinary Research,
8(2):217-226

Jang SY, Gu YA, Park NY, Kim IS, Jeng YJ. 2007. Psychochemical
property changes of whole soymilk dependent on hydrolysis
conditions, Korean J. Food Preserv. 14(4):394-399

Kinsella J.E., 1979. Functional properties of soy proteins. J. Am. Oil
Chem. Soc., 56. p 542

Kim J, Jeon JR. 2005. Quality characteristics of tofu added with
black soybean hull powder. Korean ]. Food Culture,



20(6):633-637

Kim (Lee) SY, Park SW, Rhee KC. 1992. Textural properties of
cheese analogs containing proteolytic enzyme modified soy
protein isolate. J. Am. Oil Chem. Soc. 69(3):755-759

Kim(Lee) SY, Park MJ. 2004. The quality characteristics of frozen
soy yogurt prepared with soy protein isolate, industrial
proteases and commercial mixed cultures. Korean J. Food
Sci. Technol. 20(6):658-659

Lee YC, Song DS, Yoon SK. 2003. Effects of ISP adding methods
and freezing rate on quality of pork patties and Cutlets.
Korean J, Food Sci. Technol. 35(2):182-187

Lee SY, Choi AJ. 2001. Quality characteristics of soybean cheese
prepared with low lipoxidase soybean variety and defatted
soybean meal by fermenting after proteolytic enzyme

hydrolysis. J. Soc. Food. Sci. 17(1):65-79.

Lowry, OH., Rosbrough, N.J., Farr, A.L, Randall, KJ. 1951. Protein
measurement with the folin-phenol reagent. J. Biol. Chem.
193:265-275

Pyun JW, Hwang IK. 1993. Functional properties of soy protein
treated by protease. Korean J. Soc. Food Sci. 11(1):41-48

Pyun JW, Hwang IK. 1995. Effect of protease treatment on
functional properties of soymilk protein. Korean J. soc. Food
Sci. 11(1):26-32

Yoo DR, 1998. Study on the quality property of pork patties
supplemented vital wheat gluten (VWG) and Isolated Soy
Protein (ISP). Yonsei University, pp 2-3

(2008 53 26 AF==Ts, 2008E 7€ 20U +F=EH,
8% 18Y £H=2-4, 2008 82 18YU XHEH)



