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Abstract

This study was conducted to investigate the effect of Tofit powder on the quality properties of hamburger
patties. Thus, this study analyzed the physicochemical and sensory characteristics of hamburger patties con-
taining 7ofur powder(25%, 50%, 75%, 100%) instead of bread crumb. The result was as followed. Increasing
the amount of 7ofit powder in hamburger patties tended to increase the pH. Moisture content of control was
higher than other hamburger patties when containing 7ofit powder. Increasing the amount of Tofit powder in
hamburger patties tended to decrease the moisture content. There were no significant differences in cooking
loss rate regarding the weight. The addition of Tofit powder decreased the cooking loss rate of the diameters
and increased the thickness. It also increased the lightness (L), the redness (a), and the yellowness (b) in the
hunter color value of the hamburger patties. For the textural characteristics, the addition of 7ofit powder
increased the hardness, elasticity and gumminess of the hamburger patties; however, it decreased the brittle-
ness. In the sensory evaluation, an addition of 100% Tofiz powder had the best score in appearance, taste
and the overall preference. Therefore, this result suggests that adding 7ofi: powder amount of 100% can be
applied to the hamburger patties for preference and nutritional aspects purposes. Furthermore, it is believed
that the development of healthy patty-type 7ofii powder products may resolve worries about fast food and
quality-related problems in hamburger patties.
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{Table 1> Formulas for the manufacturing of hamburger patties added with Tofiz powder (%)

Materials Control 25% TH" 50% TH 75% TH 100% TH
Grounded beef 41.00 41.00 41.00 41.00 41.00
Grounded pork 29.77 29.77 29.77 29.77 29.77
Tofu powder 0.00 3.54 7.08 10.62 14.16
Bread crumb 14.16 10.62 7.08 3.54 0.00
Egg 14.00 14.00 14.00 14.00 14.00
Salt 0.60 0.60 0.60 0.60 0.60
Black pepper 0.47 0.47 0.47 0.47 0.47

Total 100.00 100.00 100.00 100.00 100.00

Y Each numbers in front of TP mean the added amount % of Tofir powder in hamburger patty.

Grounded meats
(Beef and pork)

Tofu powder

l Addi ([0%(Control), 25%, 50%, 75%, 100% of
in,
& bread crumbs], egg, salt, black pepper

Mixing
l

Molding
(80 g, diameter 8.0 cm, thickness 2.0 cm)

l

| Heating | < Heating on fan for 3 mins 30 secs

l

| Tofit hamburger patty |

<Fig. 1> Preparing procedures of hamburger patties added with Zofit powder.

3. FE2U0| U= I T2 )} 4. pH =&
SiH{H TEICl &= a2t TR T A7 @A e el pH
AW E-S AOACH(AOAC 2005)d] meh 4 & A5 3 g8 ST 30 mLel 9 d4deist
BakEEe 105 A} 71, 28E S 550 % o]74(No.2, Whatman)3}>] pH-meter(Thermo,
C AR 28, 29 A e Semimicro-Kjeldhl ORION 4 STAR, Thermo Scientific, Beverbe, MA,

2 33) W 2P0,
O A% WA B47](Kieliee 2400 AUT, Foss o)™ 3 RiCAE

Teacator, Eden Prairie, MN, USA)S A}&-3}93 11, 5. Ji 22 =X

ZA % Soxhlet F=&7](Kjeltec 2050 AUT, Foss =uwul "7} A dEe] 1Y gase
Teactor, Eden Prairie, MN, USA)E AF&SIATE  sje)= sldsh] A AL ws} 713 3 30
ehEghE2 10004 AW, 2, 23E, & 23 WA $AIY A7, TAS 24ee] 7t
B 5o W geE ALkt g HAEFES vlug g MESS AT Al



A L L CES

Weight _  Raw weight Cooked weight x 100
loss (%) Raw weight
Thicknness — Raw thickness—Cooked thickness 100
loss (%) Raw thickness
Diameuter —_Raw diameter Cooked diameter . 1qq
loss (%) Raw diameter
6. MT =X
SRE g SRR 7} gl sfele] 4
Ee ARE AT FHske] AAA|(X-rite, Color
iMatch, USA)E ©| &3} L( %, lightness), a(%]
A redness) 2 b(EHI % yellowness)ah= 33]
wEE Zgeldnh oln Alg@ EF wAge

L=93.23, a=0.18, b=2.13°] 31t}

7. TR =

TS HUste] Az A HEe] x
2|7+ texture analyzer(EZ-S 100N, Shimadzu,
Japan)E ARg-ste] S5t S0 24 =

4™ A|ZE 20%20x10 mm=E 2} AFE-5F o
100 mm compression plateS 25}l 100 N2
load cell, 50 mm/min®] 4=, 10 mm Agle] 2
o AEE 28 dHCR AYNRAL 1 Lol
A& force-time curve Z5F-E 7
“J(Elasticity), 707/d(Brittleness), 73-3(Gummi-

ness)= =73kt

4 =(Hardness), 5

8. 22N
FRRRS Wheel A2
ul

w4

A A e 5F
e Mdietn s9 el x| gy} o)

= Aol WA sEle] #ed 940E F
=S Wk ZE A7) 259 129, o] 139
HEL 20~26/‘ﬂ)*€ ez AAsgon,
o

>~

Lo

i

o%;

A

l-ﬂ

(A

e

i

27k €] A e B
g Aol BASES ATk 539 el o
3x3 cme FV|E e} BEABE AFESI o,
Aol o} AlFak L, shtel

7ZEE & ut

ol
r

BE ARE

M

_llrﬂ
oX,
w

ARE 7kt YA s 92 =S A5
b I AT FeEAAE Aol A Ak,
FEOEA, 7] R, AR, T, Felel A
=E BAFEOR sl 9H(1=5- o, s=R
&, 9=1l- 7J ) BAR RO o3 A S ol
st il

= S, WA, o 217
RS 0F(1= S 2E, 5=, 9]
Ao o2k AL o §tel

S % 2000, Cho SH 2010).

__>|~I_l“

2R

o 0
=)
olf
N
fol

o
oifi
El?
N
g fol

N
N
ol
ol
32
oY
o

9. SAXN2IEH

Ay g WA A= SPSS 19.0 pro-
gram(Statistics Social Science, Ver. 19.0 for Win-
dow)& ol-&ato] FHI FFUAE FolaL, &
AHEA(ANOVA) S AAIEHs] om, frefdol Sl
3l p<0.05 o4 Dun-

EREERE T

{

B Aol A5
can’s multiple range testE

ek

1
2 Aol A|RZ ALE-3E Wb g SRR
o] AUk R - AT= (Table 2>l JERAY

FEED 7 37 WA 3 E] (control)o] A x
of AHEH WI7LFY] FEFFS 7.77%A0 oM, &
FIEL 73.13%, AL 13.93%, 23|E
1.63%, A9} 3heke 353% 2 =3t el
TR A7 @A dig el AFSE TR

=
TEGFLE 0.50%% oM, TrihEE 2535%, &
wh e 43.68%, Z3F 3.67%, AW FEFS
26.79%% 78 AT

2. ¥R Ut b WEIQ ~28E
pH



32 2] e8] A 209 Al 63(2014)

{Table 2> Proximate composition(%) of Zofi powder & bread crumb in this study (%)
. Crude Crude Crude Crude
Item Moisture . L
carbohydrate protein ash lipid
Bread crumb 7.77+0.74 73.13+0.25 13.93+0.59 1.63+0.38 3.53+0.35
Tofi powder 0.50+0.02 25.35+1.68 43.68+3.79 3.67+1.97 26.79+2.80

* The value is meantSD(n=3).
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{Table 3> Moisture contents and pH values of hamburger patties adding with Tofi powder

Samples ltem Moisture (%) pH
Control 53.78+0.52" 5.34+0.01°
25% TH" 53.77+0.49" 6.02+0.01°
50% TH 53.02+£0.40™ 6.09+0.01°
75% TH 51.72+0.54> 6.130.00°
100% TH 50.48+1.68° 6.19+0.01°

F-value 8.10" 7721217

" Each numbers in front of TH mean the added amount % of Tofii powder in hamburger patty.

* The value is meantSD(n=3).
* p<0.01, p<0.001.

* %7 Means with different superscripts in the same column significantly different at p<.05 by Duncan's multiple range

test.
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{Table 4> Changes in color values of patties addition with Zofiz powder

Item Color value
Sample L a b

Control 55.1140.02° 2.26+0.01° 14.260.01°
25% TH" 58.02+0.02° 2.5240.01° 14.44+0.01°
50% TH 58.16+0.02° 2.5340.02° 15.27+0.01°
75% TH 58.78+0.02° 4.60+0.01° 15.54+0.03°
100% TH 59.91+0.01° 4.64+0.01° 16.63+0.02°

F-value 45,803.74™" 38251417 9,510.06""

" Each numbers in front of TH mean the added amount % of Tofir powder in hamburger patty.

* The value is meantSD(n=3).
* p<0.001.
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{Table 5> Cooking loss in weight, diameter, and thickness of the patties addition with Zofir powder (%)

Item

Samples Weight Diameter Thickness
Control 19.99:44.46 9.58+0.72" 8.3342.89"
25% TH" 15.8043.42 6.67+1.44° 10.00+0.00™
50% TH 14.70+1.47 5.83+0.72% 13.3342.89%
75% TH 15.68+1.23 4.67+0.80° 13.3341.44%
100% TH 14.24+1.61 2.08+0.72° 15.00:£0.00"
F-value 2.06 2635 6.00°

" Each numbers in front of TH mean the added amount % of Tofu powder in hamburger patty.

* The value is meantSD(n=3).
* p<0.05, p<0.001.

"4 Means with different superscripts in the same column significantly different at p<.05 by Duncan's multiple range

test.
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{Table 6> Texture values of hamburger patties addition with 7ofi: powder

Sample ltem Hardness Elasticity Brittleness Gumminess
Control 16.810.82° 0.42+0.03" —16.53+0.60" 6.51+0.37"
25% TP 17.89+0.70° 0.5120.01° —17.81£0.97° 9.24+0.58°
50% TP 18.15+0.86° 0.51+0.01° —17.86+0.95° 10.20:£0.48°
75% TP 26.28+2.34° 0.58+0.02° —25.77+1.80° 13.93+1.00°
100% TP 33.18+2.52° 0.63+0.02" —33.2122.51° 18.112.31°
F-value 5478 5575 6547 43.16™

D Each numbers in front of TH mean the added amount % of Tofu powder in hamburger patty.

* The value is meantSD(n=3).

*~4 Means with different superscripts in the same column significantly different at p<.05 by Duncan's multiple range

test.

{Table 7> Sensory characteristics of hamburger patties adding with Tofit powder

Sample  Intensity of Unpleasant
ample  ntensity o Tofu smell op casan Hardness Juiciness Savory taste
Item color smell of fat
Control . : .
(‘g; /)0 584:090°  3724110° 4688090 5243097 600:L19°  5.52£0.96"
0
25% TH" 6.00£0.91* 4.32+1.28" 4.80+0.82 5.56+1.08" 5.68+1.03" 5.76+1.09°
50% TH 5.32+1.28" 4.88+1.76° 4.60+0.76 5.48+1.12° 5.76+1.01° 6.08+1.22"
75% TH 4.48+0.65° 5.68+1.35" 4.68+1.07 5.80+1.00% 5.04+1.06° 7.08+1.08°
100% TH 4.76+0.60° 6.28+0.94" 4.24+0.83 6.3240.85" 4.72+0.74" 7.08+1.38°
F-value 13.40°" 1522 1.46 412" 697" 10.13"

" Each numbers in front of TH mean the added amount % of Tofir powder in hamburger patty.

* The value is meantSD(n=25).

"¢ Means with different superscripts in the same column significantly different at p<.05 by Duncan's multiple range

test.
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{Table 8> Sensory acceptability of hamburger patties adding with 7Tofii powder

Sample Appearance Texture Taste Overall preference
C(‘z)fz)o : 4.92+138° 5.64+1.19 5.56£0.87° 5.0421.02°
25% TP 5.04+1.06" 6.00:£1.35 596+1.21% 5.28+1.24™
50% TP 5.96+1.10° 5.84:+0.94 5.84+]1.28™ 5.96x1.10°
75% TP 6.32+1.07° 5.80+1.00 6.52+1.29® 576£127°
100% TP 6.36+1.19" 6.20+0.76 7.00+1.32" 6.72+1.24°
F-value 8.88"" 0.99 574 7.70™"

" Each numbers in front of TH mean the added amount % of Tofu powder in hamburger patty.
* The value is meantSD(n=25).

"¢ Means with different superscripts in the same column significantly different at p<.05 by Duncan's multiple range

test.
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{Table 9> Sensory acceptability of hamburger patties adding with Zofii powder

Characteristic Preference Appearance Odor Texture Taste Overall preference
Intensity of color ~0.279% ~0.293™ ~0.250™ ~0.234m —0.153
(p=0.002) (p=0.001) (p=0.005) (p=0.009)
Tofu smell ((;:2073;;) —0.041 0.070 —0.135 (2307(6):;:;)
Unpleasant smell of fat 0257 —0.035 0.049 —0.064 —0.031
(p=0.004)
Hardness 02207 0.187% 0.006 0.223% 0.106
(p=0.013) (p=0.037) (p=0.012)
.. —0.193* —0.189*
Juiciness (r=0.031) —0.134 —0.117 (r=0.035) —0.013
Savory taste 0.182% 0.059 0.126 0205 0.129
(p=0.043) (p=0.022)

£p<0.05, **p<0.01.

e, e A WA e Al
7Fe8e He AR AlRdH O oA = W
7HEE diAlste] Ik o diM] 100%2] -

=
=

S Hrlste Ao] M npERE Ao w Tt
=

3. &s E4I} &5 J|SE2I0| Al
FHED A7F WA sliEel A v &
I B 7S E e AHdAE £ %
Fh= (Table 9>l WER Hie} k.
TR AH7E A e 54
=(Intensity of color)®] &2 £ 7]
= =, 2R s E, B 7E e
()] AHAAE YR oM (*#p<0.01), F
B IlA B =(Tofu smel))d] &2 oF 7|3 %,
AnkA Rl 7129k F(+)e] ARRAE YERIS)
tH(**p<0.01). 127] T 7 =(Unpleasant smell
of fat)®] =2 &3 7|59} ()] AT

E YERY ) 22 (**p<0.01), 7 =2] 7% &=(Hardness)
FE AR 7Izeet YA E, Bt 7|5 s}
He BHEAE e ATH*p<0.05). THE4
% E(Juiciness)2] =& QT Ve, W VS
o F(—)e FHTAE W’E}lﬂ»\—‘ﬂ Tk vt
% =(Savory taste)] 52 ¥ 7|5 Ut V]S

=9 el ABAAZS JeERNATH*p<0.05).
olFe] AE %;.%H
HM JHFM ﬂ] o glo] L5 Z1g Ao A

)
_E
jg
e
lo
6 N
}01'
ki
s
ug
2
|8
i
42
g,
o
A
&

S
o, Fx

ﬁ

4 M

1

i)

2

E

R
¥

fol
ki
2
o p M AT ow
(O SE SE o 10 & gf 1o O

foad)
o
RUIEN
)
i
fl
% o
Mz o
T

of
b
s
i
o,
>

H 1y

'y
Ko
o)
re
e K

A7k A, s 75w
o Qs Avbw wolAth Ea,
Yo go] ZHB5E YA Ao
] o] TiEgo] Fas 3 WekshA
o 7|Eme] FPAoR Aesgon, T
= A vl 5w} 3ok

& e

=
ot
L 0
4> qr
ME e

o
ey

o ‘W
S

o|y
ol
pa)
il

J \

‘Miii A A e Az A oﬂ /\]—%—6}% g
S tialste] FRED(E7HE & tiv] 25%,

50%, 75%, 100%)S A7} - Az, 283,



w
(00]

A ofy
ok o

1M

A=)
o
FeE U
N
N
-
N
)
oX
=
2

( lo
s
X
AN
o,
i
32,
M

Si
=]
-
N
=
—r’ ﬂ-qo
. 2
I
_}L
il
P
Lo
HE
9,
2
1 o
i 2
se]
jas)

M
=)

o
N
9

% ru —~
o
z
X 9
2
fu
lo
:L
e
\J
H
o

0 1 oy
oy
|
Jo
lo,
P,

P
x

o T ot mo ofN Hz rf

1 SN E 53], Wb <F the] TR 100%
HA7FH100% TP)7t 7Hd =& 71555 YERY
ATt
TS| Hyp)go] S7MEFE R
ZAE7} Eolxl o, vl o sl
A3 9, gt} AWEARl 7|37 5% B
7

N
o
f
RS
%
=
X
=
o
2
N
o>
2
e e

» Wi AE B AEE 459
HolA] v A 44S 3 Aoz ARE
o I FOAME B gl FEEEE 100%

Ro] wer Zueln sV vl
A% oz Agdn. o)de] dvts T &

Sz 8k3]|A] Al 208 A 65(2014)

o, A el T2 H2dS el 4
WA o A BT B GHC R Het
3 FHEEES A drlshe Ao) &

25 8 23E el e, o= "r-r—-‘i“g
Wk A Aele] AEG Fede

w ATe Aoz Fu A SE Az Aol
AgoE WS tilste] FREE(EHE F
H] 25%, 50%, 75%, 100%)< d7}ste] dH A
HE S Alzstal, F4 54, #s548S Wt
Stk A3 vt 2o @A g TR
o] H7bEF S7bell wet pHY} 7ok 7
YEhgit 7] FEEEe TR &
7 el ET =i A sfEle] F5-
o] Z7lol wpe} EgGHFe ik 71d
& AaEe fFolHel Apol7t vehiA| %}9}3 ,
FRETe] A7l et A4 Aass Haet,
T g SR TRl ke 3
WA e o] EELAY), A E(agh), S E(bE)
S /P 2 S e TRl A
77t A7 sfEle] A, @A, A4S S
Aeh. Fe5oIME FHEE 100% H7H7F
o gt AWERl V) awdlA 7P £35S

Ao

= YJeliQith a8eg B A3EAnE &
E

oo

Nm‘i:‘amlorﬁ

T

r-1r:n

_l

~

ANA e A= A,
100% H7F7F WA siEle] 71s =9t
ZroM A Aoz Algd)

X D
&N2s

AdE, A8, AW, o19F (2000). Fs AL



R 47k YA see] F4 54 39

Wy 8 &8 ARERAL 5897, A2

Benedini R, Raja V, Parolari G (2008). Zinc-
rotoporphyrin IX promoting activity in pork
muscle. LWT-Food Sci Technol 41: 1160-1166.

Berry BW, Leddy KF (1989). Effects of freezing
rate, frozen storage temperature and storage
time on tenderness values of beef patties. J
Food Sci 54: 291-296.

Cha SS, Lee JJ (2013). Quality properties and
storage characteristics of hamburger patty add-
ed with purple Kohlrabi (Brassica oleracea
var. gongylodes). J Korean Soc Food Sci Nutr
42(12): 1994-2003.

Cho SH(2010). Quality Characteristics of Pork
Meat Patty added with Green Tea Powder. MS
Thesis, Sejong University 1-2, 32-33, Seoul.

Choi SK, Kim Sh, Kim DS (2009). Sensory and
mechanical characteristics of fish patties acc-
ording to the addition of soybean powder.
Korean J Culinary Res 15(2): 84-92.

Choi YS, Kim HY, Song DH, Choi JH, Park JH,
Kim MY, Lim CS, Kim CJ (2011). Quality
characteristics and sensory properties of redu-
ced-fat emulsion sausages with brown rice fi-
ber. Korean J. Food Sci An 31(4): 521-529.

Chung KY, Chung ER, Lee JY (2008). The ma-
nufacturing of low-fat hamburger patties added
organic vegetable. Korean J Food Sci Ani Re-
sour 28(2): 165-170.

Jeon MR, Choi SH (2012). Quality characteristics
of pork patties added with seaweed powder.
Korean J Food Sci Ani Resour 32(1): 77-83.

Joo SY, Choi HY (2014). Effects of chestnut inner
shell powder on antioxidant activities and qua-
lity characteristics of pork patties. Journal of
the Korean Society of Food Science and Nutrition
43(5): 698-704.

Jung GT, Ju 10, Choi JS, Hong JS (2000).

Preparation and shelf-life of soybean curd
coagulated by fruit juice of Schizandra chi-
nensis Ruprecht(Omija) and Prunus mume
(maesil). Korean J Food Sci Technol 32(5):
1087-1092.

Kang SJ (2003). Effects of Carcass Grade and
Mugwort Powder on the Quality and Storage
Stability of the Pork Products. MS Thesis, Ky-
ungsung University 37-38, Busan.

Kim DS (2013). Quality Characteristics and Sto-
rage Stability of Beef Patty with the Addition
of Juumyit(Allium hookeri) Powder. MS Thesis,
Sookmyung Women’s University 22-38, Seoul.

Kim H, Kim KA, Cha EJ, Han NS (2005). Pro-
perty analysis of soybean curd produced by
automatic and consecutive processes. Food En-
gin Prog 9(4): 303-308.

Kim HY, Park ML, Kim DS, Choi SK (2012).
Quality characteristics of modified Kochujang
made with Tofu powder Instead of Meju powder.
Korean J Culinary Res 18(5): 293-304.

Kim JH, Woo EY, Kim KS (2006). A study on
the soybean curd(zofi) made from defatted soy-
bean flour. Korean J Food Nutr 19(1): 22-27.

Lee JE, Jin SY, Han YS (2014). Antioxidant ac-
tivities and quality characteristics of Tofu su-
pplemented with Chinese artichoke powder.
Korean J Food & Nutr 27(1): 10-21.

Lee SH, Cho SH (2012). Characteristics of ham-
burger patties containing yam powder. Korean
J Food Cookery Sci 28(6): 781-787.

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 YM, Lyu ES (2008). Physio-chemical and
sensory characteristics of Chungkukjang pow-
der added hamburger patty. Korean J Food



40 Sz 8k3]|A] Al 208 A 65(2014)

Cookery Sci 24(6): T42-747.

Oh BS, Lee YL, Ko SH, Kim HJ, Kim HY (2011).
Quality characteristics of pork patties with ro-
semary and Kimchi powder during cold sto-
rage. Korean J Food Cookery Sci 27(2): 125-
33.

Oh HK, Lim HS (2010). Quality characteristics of
the hamburger patties with bamboo(Sasa bo-
realis) leaf extract with/without cooked rice.
Korean J Food Sci Ani Resour 30(5): 833-841.

Park KS, Park HS, Choi YJ, Moon YH, Lee KS,
Kim MJ, Jung IC (2011). Quality change of
pork patty containing lotus (Nelumbo nucifera)
leaf and root powder during refrigerated sto-
rage. J Life Sci 21(12): 732-739.

Song HI, Moon GI, Moon YH, Jung IC (2000).
Quality and storage stability of hamburger du-

ring low temperature storage. Korean J Food

Ani Resour 20(1): 72-78.
Teets AS, Were LM (2008). Inhibition of lipid oxi-

dation in refrigerated and frozen salted raw
minced chicken breasts with electron beam
irradiated almond skin powder. Meat Sci 80(4):
1326-1332.

Yun YB, Ryu DK, Jang SJ, Kwon OD, Choi HS,

Jung HI, Kuk YT (2012). Growth, physicoche-
mical components, and antioxidative activities
of chinese chive(Allium tuberosum Rottler)
grown under light and dark conditions. Int J
Food Sci Technol 24(3): 331-336.

20143 08€¥ 06d A
20149 09¥ 259 13} =843
20143 10¥ 154 23} =857
20149 10¥ 30¥ 33} =E3
20143 11¢¥ 159 =EAAQH





