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Effect of food quality of bulgogi (Korean-style barbecued beef) with the
fermented blue crab sauce containing black ginseng by-product

Min Jung Kong

Major in Nutrition Education, Graduate School of Education

Pukyong National University

Abstract

Bulgogi (Korean-style barbecued beef) is one of the Korean' typical foods
whose excellence of health can be introduced to the world ' through the
globalization of Korean| dishes. Recently, a preference evaluation was
conducted on foreigners, and the result of this survey shows a high level of
awareness and. preference for bulgogi. @ Therefore, this study aims to improve
this Korean traditional food into food fit for a current ~higher class and
health-oriented food trend, by-—adding soy sauice, originally made a fermented
blue crab sauce , and black ginseng by-product(paste) to bulgoigi.

The fermented blue crab sauce is added to increase its flavor and tasty,
and the black ginseng by-product(paste) reduces a fishy taste of its flesh
and add ginsenosides to increase its nutritional values and functionalities.

This experiment performed the response rurface methodology (RSM), based
on the sensory evaluation test of bulgogi, with three variables (a beef, a
fermented blue crab sauce and a black ginseng by-product(paste)), and
determined the optimal treatment condition by examining the variation of

protein digestibility and protein enzyme inhibiting molecules. Furthermore, the

= Vil -



computed protein efficiency ratio (C-PER) using the amino acid analyzing
result was examined to investigate the nutritional quality of bulgogi.

By using the sensory evaluation result, the optimal ratio of bulgogi(SG)

added a Korean beef(25g) and a fermented blue crab sauce(30g) and a black
ginseng by-product(lg), respectively.
Compared to a control(bulgogi only with a fermented blue crab sauce), 'the
optimum ratio of bulgogi(SG)’ showed the significant difference in its
displeasure, appetizing, bitterness, palatability, fishy, chewiness, and its overall
acceptability, excluding its color.

The protein digestibility(in vitro) of 'the optimum ratio of bulgogi(SG)’ was
90.44%, which was increased from that of bulgogi without~a fermented blue
crab sauce and a black ginseng by=product(paste). Trypsin Indigestible
substrate (TIS) was '11.86mg/g solid. Among the constitutional amino acid, the
proportion of arginine, methionine, tryptophan was higher than those of ANRC
casein, and lysine was 6.70 g/16g N, which is the highest among 'the essential
amino acids.

The C-PER was 2.60.and decreased in ‘the optimum ratio’ of bulgogi(SG)’
more than raw beef(RW).. It indicated that ‘the .optimum ratio of bulgogi(SG)’
can be applied to a designed. (low fat or low calorie) diet plan.

As a consequence of the study, it suggested that ‘the optimum ratio of
bulgogi(SG)’ seasoned with a fermented blue crab sauce and a black
ginseng by-product(paste) can contributes toward the high-class menu and

the development and application of numerous diets.

- viii -



1A SehE

=X

=

2 5

Z] o
ki ©

1 £ ol 4]

I

Zhel A= 6.96

(e}

|

hy2

gyt ol e
7

FAelth(o] 9} =, 2010).
o]

39

17t 26% =, BlHEE 13%, &A09%, ZH]5%el H]

=

o, v AR

7Fell A

il
=T
ﬂo
T

1 =4 5

Al

gl

-
[e]

T

!

A=

}

0]
yul

SRR E:

}

0]
yul

o 3

RN

=

19178 =72 HERE TR
i 7] o

=

=

==
=
s

e
S o

rom, =l

A
R
=

]

A AL

|

)
=

94 Aze

o

250
o

o] 7]9} o

, 2007).
=42 FR7} o] A1 Y tHLee & Lee,2008).

= #3F-F AL 2003). 2 Ao A7 s

(Well-being)oll H

ES
Jjo

p—

0
&
AL
00
jgase]

of meh 23t HolA o

=
=

A

7FE =

=]
=i

o



3

4 =31 A eH(Choi

]

</

2000).

Njo

=8
Ho
o
-

Njo

—
fite)

o

ol
i)

H7tsked A

=
=

-
1

A7

bof, Ahstol

S

s

B
e

st 7]

Nfo
jp

=H
)

=
e

o

-
fiTe)

Mo

el
700

d &3

ZolFe
o

ki3

HohE

171 <1l e vl

S

# 43}

=
=

A7bat

o
=

A& (paste)

il

ol

ol

12l & AAA =4

03
o

il

g
o)
N
Njo
o

!

olo] AP A A
o7 A HAct. HE FU oA ginsenosides

ol

ol

F7}s o)

gheol

ginsenoside Rg3s



o

ofAE 1§

=
o

P A Y, 2011).

A (o] &, 2009)

1

o

(A<=, 2011), 7]

2009).

~

7o
_,@_

ol
)

AN A7R

SEREVE

o geggel ma 7

S A}
- A

’

7}

(2]

o

3|

%
=

o, 2009), >
BE AT

ok W 3lel Acetylcholinesterase
A

v 53 & el

13
=

F=E9
o] <9It prosapogenin

)

A
=

9] Ginsenoside Rg3
&

Ak
H“

&

5, 2009),

2 (o]

Al

o
o
Him
<

Mo
il

=K

e

o =
=T

A M S

o] T4 &

<

o} 2

A3 AAY

=13
s

A

[©)

o

A=

s o] W3}

=

3}

o

o] W3k A

O

oL

=
=

il

ol
G

2 At e Aa gk e

=
=

g o4 o]

al

SRS

—
=

o



7

NI

)

B

%

F A A

il

el

R

O
HH

ol
e

7o
=0

o,

jgase]

4 o

o Bmo 7

(Response Surface Methodology) 715 < Ak

el

e

o

(paste)e] Al WH=of of

s ozH

EERE R

-

)

B

—
fite)

o

B
2=
olo
T

229

AT uhebA]

o

R

ol 58 2157}

(RSM) &

S|
~

s, 2006), W%

A
=
p=2

“ 3k

o #=Exd A48

Ny

D AFRA Y

, 2012), "=

A=

CIEEETY

, 2010),

IR
)

i)

=]
=i

=
=]

, 2008), <.t
M Azzd A

=
71:1,_

SH(

5, 2011), »}
Z0 A7k o) Fol Al o,

kv
™

Ny

%

i)

=]
=i

Al
2

[e]
71_:]:{?

A sHF 5, 2008)<}

]

17

ki3

=

7HE = A

=]
=i

27

ki3

ol A Al

N

~O

X0

N

(paste) 7}

A

34

(paste) %7}



o] 7|z&= =1,

29 HAR LR Ax3 Bur|S v aws}
o}

Y

=
golui, Wy N JFYL WF VIA7E B




=0

0. A

A4 A8 2 AR Az

1.

11. A8 % A=

il

shel

bl AL

)

HAA A BE@etEd N T

2 71 HEAE (paste) A7}

-
=l

1.2. ZZAZ AxL 733

Ba7] Ax

ol 1]

= (paste) 4go. 2 7]

-70C %A 25423 (ULTRA-LOW SW-UF-200)¢l A

}v:—
A%

A



x5}l

A

s 24 A%x7](EYELA FDA-2000)%

)

B
T

%

pyl
o

bl ot

°

80mesh=
2 AHg

=3
a

A (Response Surface Methodology)

i

[e]
=

(paste)

A

AL
;OO

¥ AT 2

bl o,

e

=

°©

=

=

(X2)3}
1219] 4= Table 13}

Table 29} Zt}.

A%

1

o
o

&

O

g

H]

7} #H(X3)

J

%
=

o9} e WMo AAH 1879

A& (paste)

il

CHEETIEEE]

3.1.

FAer 1 A, 70% o

°

A



Table 1. Independent wvariable and their levels for central
composite design.

Coded variable levels

Independent
iab] Symbol
variable 9 1 0 1 9
Beef(g) X4 20 25 30 35 40
Sauce(ml) X, 12 16 20 25 30
Black
) X 1 B 5 ik 10
Ginseng(g)
X; ¢ Amount of beef X, : Add to sauce

X3 © Amount'of black ginseng



Table 2. Central composite design arrangement and variable

levels.
Variable levels
Exp. No

X4 X, X3
1 -2 -2 -2
2 -2 -2 -1
3 -2 -1 -1
4 -1 ~J -1
5 - 0 -1
6 -1 0 0
7 0 0 0
8 0 -1 -1
9 0 0 -1
10 0 1 0
11 0 2 0
12 1 0 0
13 1 0 1
14 1 2 1
15 1 2 0
16 2 0 -1
17 2 2 1
18 2 2 2

X; ¢ Amount of beef X, ¢ Add to sauce

X3 ' Amount of black ginseng
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FAME (paste) S H7FshA] @2 Ba7|E Aol ¥R V|EE ZAL

(consumer acceptability test)S 2 A3} t}.

Fde dl Ea7|E 3AZF =412 & FIH(100g), H3H30g)E W o
Gl

100TolA 1023 3 Agstdrt. Algbo] Aol wet sz S

ol

= AL ] 9 94E BIUE Be v Yo nustac
3

[\

o
ZAE FEEA e AHAERE, 20~60T] F-ARo] &k gk ¢l
H) # BEAGY) 504HS U 7F oAl AASHS T
A5 Hrt 5o Bu7]e A(color), WA -5 X (displeasure), WA-2]

& &= X (appetizing), &9 (bitterness), % &=t (palatability), HH =

1-011
H

(Fishy), #3074 (chewiness)< HAAF 3 F wpAg o2 HukzQl 7]
(overall acceptability)E ¥ 7}s} =5 S}

¥R’ Ares b HAEWHE ol&she] 14 (wly bl 53 (v

oif
=
N,
N
1o,
~
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o8
X
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QL
;Jc_)u
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C Zem AL semi-micro Kjeldahl¥,
A2 Soxhletd, 23]+ 550C A3 S AH83to] A et
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5. @¢9d #4d H7}

5.1. o] m At 4]

H

T/ opm Ak 6N HCIZ 110TolA 24417 Zhpel & 3k 553

S sodium citrate buffer(pH 2.2)2 10ml A& 3to] o}n| =it 2AHE R A7)
(Biochrom 20, Pharmacia Biotech.)® 413} t}. Felker2}t Waine(Felker
and Waine, 1987)¢] ol w2} Cysteine<~1-octanol, H:0, 8.6M
urea-EDTA solution, NaBH:E Al 50l Wi &3Fste] 100TC F=Zol A 24]
v wkx] sk 3 1M phosphate-0.2N “HCI solution, acetone, DTNB/2M

Tryptophan< Spies®} Chambere] % (Spies and Chamber, 1948)°] u}
2} 19N Ho.SOsZ 1 256TCe A 18A17F w< WA 5 0.04%

NaNO:& ¥ 1. 580nmolA SF =5 S48
5.2. WA A3}8(in vitro)

719 @wa 2348 (in vitro protein digestibility)& Satterlee(1979)
S99 WS A3 AOACH(AOAC, 1982)° 2  EA st tH4-enzyme
method). ©] W A8 %= &4+ a-chymotrypsin(4]l units/mg solid,
SIGMA), trypsin (17600 BAEE units/mg solid, SIGMA) %
peptidase(102  units/mg  solid, SIGMA), Streptomyces  griceus
protease(4.5 units/mg solid, SIGMA)o| ™ tx @A 2= ANRC sodium

caseinateE AF&3l9 oM, 4A3%&2 T o] ALtsit
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% digestibility = 234.84 - 22.56X

X @ 34 PR 208 3o pH

M
A

B Ao A= A 4-enzyme methodol] A& ¥ peptidase’} AAFE A ¢k
7loll o]Z ALE A A G4 E A3 (3-enzyme method) AIE=
4-enzyme ZAI= ke tH(Oduro et al, 2012).

3-enzyme method Z 3¢k 4-enzyme Z3Folel A @ AA AL v 2
t}.

% digestibility (three enzymes) = 234.84 — 22.56x.

Where x is the pH of sample at 20 minutes.

% digestibility (four enzymes) = 1.03x (three enzymes disestibility)
- 0.34.

5.3. Trpysin ¥ 4234 E&(Trypsin Indigestible Substrate,
TIS)Y A=

Al59 TI 32 Rhinehart' (1975)= 7H=d Ryu(1983)¢] W o=®

N

stk 5, AEE 02g Fste]l ASHT 10mE 7hs) A2elA 24

Fok A7 F, o §94L om At

e

ANRC casein®l| trypsin inhibitor &< 0.25, 0.5, 0.75, 1.00 mE 27z 7}

st & pH 80& =% g5 £ trypsin £ (Sigma~l, 14,600 BAEE units/mg

_13_



solid, 14.6m¢/10ml) 1ml=S 7}&ke] 1087 7hriel Al AS wo pHe A A
soybean trypsin inhibitor#¥¢] @A 2N FF=x4LS ZA 519} (Fig.l)
olw], A Asoybean trypsin inhibitor(Sigma#|, 10,000 BAEE units/mg
solid) &< 15.6mg/oml ASHFF2 A
pH$} inhibitor 3H&Fake] AaATE= 0.967°]A L
< Uad 2k

EEFA FAYAR

’

Y = 1.474X - 10.10
X LU0 \HE pH

Y : A A soybean trypsin inhibitore] %

TISe] = ¥Al= AFE g@ AA soybean trypsin inhibitore] mgell 3l

5.4. C-PER(Computed Protein Efficiency)
A ARk § 8-H] (computed protein efficiency ratio, C-PER)+= in vitro &

WAxe g} T4 ohndt 24 ErjE wude] ¥4 45T £ 9
+ AOAC(AOAC, 1982, 1990)%Hell el A4ksk Aot

_14_



PSS ZRIOE ARgsto] B2 A8kt
] 21 (One way ANOVA)
944 AS2 Duncan® ©YEH wHAHDuncan's multiple
range test)E stATh AHA V]S ke T-testE ol &35t FYAES

A8k
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Table 3. Sensory scores of fermented

containing black ginseng by-product.

blue crab bulgogi sauce

(Mean+SD)

No. Color Displesure Appetizing Bitterness Palatability Fishy Chewiness
1 3.22+1.09 511+1.056 3.33+x1.00 4.67+1.32 3.67£1.00 3.78+0.97 4.22+1.48

2 433122 4.44+1.42 478067 4.11+1.05 356%£1.01 3.67+1.00 3.89+1.27

3 411+1.27  2.33+x1.73  2.00+1.00 2.89+1.27 456+1.59 2.89+1.05 3.56+0.88

4 511+093  4.00+1.58  4.33+1.32 4.22+1.09 267+1.12 5.00+1.22 3.44+1.33

5 467+1.66 4.00+1.32 4.56+1.33 4.11+093 4.33+0.87 3.56+1.01 4.22+1.30

6 467150  3.11+1.17 —2.67£1.00 3.78£1.72 411+1.90 3.00£1.41 3.78+1.64

7 411+154 3.89+1.87 4.00+1.50 5.11+1.01 3.78+0.97 - 3.89+0.93 5.22+0.97

8 5.22+1.39 . 511+1.54 4.67+158 4.00+1.32 3.00£1.66 4.22+1.64 4.22+1.30

9 478+1.64 556+1.33 522+1.39 444174 4.33+1.58  2.56+0.88 3.89+1.27

10 4.78+1.09 278044, 3.67£1.73 4.22%1.39 422+156 ' 2.89£1.05 4.22+1.30
11 500166 3.00+1.32  3.56+1.33 4.22+1.99 356+1.33 2.78+x1.09 4.56+1.42
12 489+1.27 3.11+1.69  4.00+1.94 433+1.22 3.67+1.32 '3.89+1.62 3.22+1.48
13 3.89+1.76 =~ 3.33+1.58 " 3.78+1.39 3.78+t1.09 3.56+1.33" 4.11+1117 2.78+0.83
14 511136 3.67+1.87 4.11+1.62 4.33+1.12 4.11+£0.78 3.89+1.27 3.78+1.56
15  411+1.90  4:33+1.94 4.33+1.58 4.78+1.20 —2.67+1.50. .3.89+1.54 5.78+0.67
16  4.89+1.27 4.00+1.87_  444+1.67 456+1.24 -3.33t141 4.00+1.41 3.67+1.41
17 411154 367+ 206 4.44+1.67 3.78x097 4.00+1.41 356+1.33 2.78+0.97
18 456+151 3.11£1.05 3.89+1.45 433+1.22 3.78+1.30 3.89+1.27 2.89+0.78

scale score

like and 7=like extremely)

Xi

1:
4:
7:

10:
13:
16:

X

X
X
X
X
X

Beef, Xz

20g, Xo 12ml,
25g, Xo 16ml,
30g, X» 20ml,
30g, X» 25ml,
35g, Xo 20ml,
40g, X> 20ml,

. Soy sauce,

lg
3g
3g
og
g
3g

SN sl Rl Al

Xs: Black Ginseng by-product

20 X, 20g, Xo
5: X, 25g, Xo
8 X, 30g, X
11: X, 30g, X2
14: X, 35g, X2
17: X 40g, Xo

121’1’11y X3
201’1’11, Xs
161’1’11y Xs
301’1’11, X3
301’1’11, X3
301’1’11, X3
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3g 3 X 20g X
3g 6: X 25g X
3g 9: X, 30g X
5g 12: X, 35g, X
5g 15 X, 35g, X
Tg 18 X 40g, X

7-hedonic scale(l=dislike extremely, 4=neither dislike nor

161’1’11y Xs 3g
201’1’11, Xs 5g
201’1’11, Xs 5g
201’1’11, Xs 7g
201’1’11, Xs Sg
301’1’11, Xs 10g
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1.1.7. A3 A (Chewiness)

ARG e A A Ads AT 7, 16914 =4 ek

el Ee F5E Uehd AT 4P BE B AAIAE ¥
& A5E ehfe] 2ol e 9FS F Ao welh

-~

AN
&8, 7

1.2.1 2 (color)

Ba7)e] A ik #sAA A3 ihg

5

IR

rlo

o3 2.

§5 = 449905 — 0.10228x: + 0.5938x2 — 0.04500x5 — 0.67643x:° — 0.04221x7
- 0.03957x5 - 0.48407x; x» — 0.34902x; xs + 0.09205x> x3

(y: #5385, xi: beef , xz:soy sauce , x; - black ginseng)

]2 A, R*e 577019, Fghe 0.033(p<0.05)& o] #<l Aol 7}k gl
Ao & UEskth Figure 20 colorol Wigh 5 AL 235 o] &ato] kg

W pHE AnE AN Sudn Zumed Fi by AR

F

(paste) -1~-2(2=3} gh), A1 ~2(2=38 gHd uf = 7F 71
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Table 4. Regression for each dependent sensory attitudes of

bulgogi with fermented blue crab bulgogi sauce

Dependent
p, Predictive models R? P
variables

¥s = 449905 - 0.10228x:r + 0.5938x, - 0.04500x3 -
Color 0.67643x7 -  0.04221x#% - 0.03957x¥ - 577 0.033
0.48407x; x» — 0.34902x; x3 + 0.09205x, x3

¥s = 376730 - 0.08845x: + 0.11488x, - 0.02841x3 -
Displeasure 0.38626x %= = 0.19587x> = 0.08657x% - 2.09 0201
0.018533x; x» — 0.23373x; xz + 0.07003x2 x3

¥s5 = 357639 - 0.05570x: + 0.20595x., = 0.17374x3 -
Appetizing 0.33001x2" - 0.17153x*> - 0.11639%x# = 4.16 0.077
0.071786x; x2 - 0.35073x; x3 + 0.01056x2 x3

¥s = 356380 - 0.30432x7. + 0.22123x, — 0.49354x3; -
Bitterness 0.32865x> -  0.18029x2 - @ 027602x# - | 1456  0.00
0.21245%; x> — 0.03793x; x3 + 0.19147x, x3

¥s, = 387930 - 0.60297x: + 0.13290x, = 0.58708x3 -
Palatability 0.05164x” -  013626x" = “0.07825x" - 1456 0.00
0.48062x; -x2. = 0.303777x; x3.+ 0.05795x, x3

¥s = 491525 - 0.26953x: + 0.22492x, - 0.58276xs —
Fishy 0.02483x/* - 014543x# - 000325x# - 169 0.237
0.43249x; x» - 0.32091x; x3 + 0.29303x2 x3

5 = 43128 - 03974x; + 0.2926x, - 0.3887x3; -
Chewiness 0.7829x1> -  04045x* -  0.1481x% - 1494 0.00
04984)(1 X2 — 05636X1 Xz t 10631X2 X3

<>

x; - beef , x, . soy sauce , x3 - black ginseng

Statistically significant at the level of p-value presented.
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Contour plot of Color

Color

LU e = |
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1
= fa 0 My = D

eninn

Figure 2. Surface plot and contour plot for color of bulgogi with
fermented blue crab bulgogi sauce containing black

ginseng by-product.
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5
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Y
1>
rlo
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Ear)e] WA &2 ggk dsAA A kg

23} 2.
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Contour plot of Displeasure

Displeasure
[ | £ 30
B 0 - 35
35 - 40
40 - 45
M 35 - 50
M so - ss
[ | » 55

o
LLU

Surface plot of Disnleasure

Figure 3. Surface plot and contour plot for displeasure of
bulgogi with fermented blue crab bulgogi sauce
containing black ginseng by-product.
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Contour plot of Appetizing

2

Appetizing

< 25

25 - 30
M 3o - 35
B 35 - 40
B 0 - 45
] > 45

Figure 4. Surface plot and contour plot for appetizing of bulgogi
with fermented blue crab bulgogi sauce containing black

ginseng by-product.
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- 0.11639x5" - 0.071786x; x> - 0.35073x; x3 + 0.01056x> X3
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N
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1.2.4. &1k (Bitterness)

277l 2ure] ta BsHAL A5 BegE HANS e 2

§5s = 3.56380 — 0.30432x; + 0.22123x, - 0.49354x; - 0.32865x/ — 0.18029x7
- 0.27602x5" -0.21245x; x» - 0.03793x; x3 + 0.19147x, x;

(y: #5854, xi: beef , x2:soy sauce , x; - black ginseng)

S
Ao 7 Yebyktt. Figure 59 bitternessel] W3 A5 AA 232 ol &

3}
HS-gm BA3 AnE AAEAT SaAa FH R A 4k 7be Ak
E(paste) -2(2=3} 3h), tHAA222(2=3 gHd ) & %A v w7}
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Surface plot of Bitterness

e £

* nanas

Bitterne=zs
5] < 35
M =5 - a0
B 20 - 45

45 - 50

50 - 55
M ss - &0
B co - &5
¥ > B5

Figure 5. Surface plot and contour plot for bitterness of bulgogi
with fermented blue crab bulgogi sauce containing
black ginseng by-product.
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Surface plot of Palatability

Palatability
= < 35
M 5 - a0

40 - a5

45 - 50
Il 50 - 55
B =5 - &0
B » B0

Figure 6. Surface plot and contour plot for palatability of bulgogi
with fermented blue crab bulgogi sauce containing black
ginseng by-product.
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Contour plot of Fishy

2

Fizhy
< 4.8

5.0
6.6
Tz
T2

L REEN e |

Figure 7. Surface plot and contour plot for fishy of bulgogi with
fermented blue crab bulgogi sauce containing black

ginseng by-product.
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Contour plot of Chewiness

Chewiness

o N 4= L) B2 =
1
=] = NN e 0 M -

Figure 8. Surface plot and contour plot for chewiness of bulgogi
with fermented blue crab bulgogi sauce containing black

ginseng by-product.

_32_



< W E A Adistses ¥ xA
}& FAbE(paste) H7F vl & wE
appetizing,

>,
baf
N

displeasure,

H 5= (color,
Al A5k Al

Ea7lo A 7o EE
bitterness, palatability, fishy, chewiness)?] ¥ HdF=

7= HAA 202 Har(E17]8)25g, (HEAG AxE HgA~ 30g, S

’

_33_
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Flgure 9. Response optimization curve for-color, displeasure, appe-

tizing, bitterness, palatability, fishy and chewiness
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Table 5. Consumer acceptability scores of soy sauce bulgogi and
bulgogi with optimum level of fermented blue crab sauce

containing black ginseng by-product.

(Mean+SD)
UDependent
. S SG t-value p-value
variables
Color 3.46+0.99 3.64£1.00 0.900 0.370
Displeasure 3:50+1.01 4.08+0.85 3.092™ 0.003
Appetizing 2.80+0.88 3.28+1.01 2.532" 0.013
Bitterness 2.94£1.03 3.48+1.05 2.580" 0.011
Palatability 3.14+0.96 3.54+0.99 2.037 0.044
Fishy 2.74+0.94 3.26+1.08 2.558" 0.012
Chewiness 2.80£1.29 3.60+0.98 3.473™ 0.001
overall .
3.32+0.65 3.66+0.77 2.378" 0.019
acceptability

USG : Bulgogi with blue crab sauce containing black ginseng by-product
(soy sauce 30g, black ginseng 1g)

S : Bulgogi with blue crab sauce without black ginseng by-product

?%p<0.05, #*P<0.01

Data : Mean+SD of three determinations
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Table 6. Proximate composition of beef strip loin and butt&rump

Composition ]?eef* . Beef
(Strip Loin) (Butt&Rump)
Moisture(%) 66.46+1.65 67.13+0.53
Crude Protein(%) 19.47+0.43 18.50+0.2
Crude Fat(%) 15.48+0.92 8.26+0.87
Carbohydrate(%) — 5.29
Ash(%) N 0.82+0.16

*Meat Quality and Nutritional Properties of Hanwoo and Imperted Australian Beef
(Korean Journal for Food Science of Animal Resources, 31(5)(2011.10) pp.775)
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Table 7. Proximate composition of raw beef, black ginseng by-

product(BGB) and three kinds of bulgogi

Crude Carbo

AW Moisture R Crude Fat Ash
Sample (%) (%) Protein (%) hydrate (%)
0 0 (%) 0 (%) 0
a a b b ab a
SG 95.7+0.71 67.4+0.78 21.47+0.20 6.47+3.37 3.33 1.33%0.1
c N b b a a a
S 95.5+0.26 52.69+0.81 23.24+1.86 18.72+1.26 4.17 1.18+0.31
b b a a b a
B 96.3+0.1 54.9+2.17 24.93+0.29 16.24+1.91 2.56 1.37+0.13
RB 96.67+0.12 67.13+0.53 18.50+0.2 8.26+0.87 5:29 0.82+0.16
BG 97.03+0.29 91.82+0.02 1.75+0.35 0.2 5.24 0.99
F 32.408%* 89.279x 78.730%5% 69.352x* 4.173 0.236

SG : Bulgogi:with blue crab.sauce containing black ginseng by-product
(soy sauce-83.333%, black ginseng 25.000%)

S : Bulgogi with blue-crab-sauce without black ginseng by-product

B : Plain bulgogi with soy sauce

RB : Raw beef

BGB : Black ginseng by-product

®“Different letters in column of each sample category show significantly

differences (p<0.05, Duncan’s multiple range test).
*xP<0.01, **xP<0.001

*MeantSD of three determinations
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Table 8. Total amino acid profile of raw beef and bulgogi

(g/16g N)
Amino acid ANR_C SG RB R‘B
casein (Korean Beef)  (Australian Beef)
Aspartic acid 712 6.71 6.39 8.21
Threonine* 4.08 2.68 2.75 4.06
Serine 5.27 1.53 2.02 35
Glutamic acid 2272 11.94 11.06 14.31
Proline 11.00 2.88 294 3.36
Glycine 1.83 3.28 3.29 4.54
Alanine 3.08 4.21 4.00 5.29
Valine* 6.60 3.98 363 3.57
Isoleucine* 5.25 3.88 3.57 3.53
Leucine* 9.66 593 5.51 7.21
Tyrosine 5.66 1.45 1.84 2.95
Phenylalanine* 5.21 2.97 2.78 3.2
histidine 2.90 3.19 3.05 3.25
Lysine* 8.23 6.70 6.19 741
Arginine 3:87 4.56 4,36 5.54
Methionine* 2.84 8.7 87 21.3
Tryptophan* 1.03 43 4.3 9.2
Cysteine 0.58 8.2 8.2 8.8
Total 106.93 84.58 87.14 119.23
SG : Bulgogi with fermented blue crab sauce containing black ginseng by-product

(fermented blue crab sauce 83.333%, black ginseng by-product 25.000%)
B : Bulgog with soy sauce
S : Bulgogi with fermented blue crab sauce
RB : raw beef
BG : black ginseng by-product

* Essential amino acid
# ANRC - Animal Nutrition Research Council
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Table 9. Protein digestibility(in vitro) of raw beef and bulgogi

Sample 4-enzyme in vitro 3-enzyme in vitro
protein digestibility (96) protein digestibility (%)
SG 90.44 88.14+0.39
S 89.87 87.58+0.75
B 85.74 83.57£1.59
RB 88.00 &5.77+0.53
+
(Korean Beef) ' ' '
RB
(Australian 90.62 83.31+0.54
Beef)

SG : Bulgogi with fermented blue crab sauce containing black ginseng

by—product (fermented blue crab sauce 83.333%, black ginseng by—product
25.000%)

S : Bulgogi with fermented blue crab sauce
B : Bulgogi with soy. sauce
RB : Raw beef
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3.2.3. Trypsin 8434 EZ(Trypsin Indigestible substrate,
TIS)

1‘>

84 ZA(TDE Table 1091 JER] S TH
Trypsin 434 22A(TDE A2 27]/(RB)o1A 11.69mg, 4+ 713 5

Bulgogiol W3t trypsin H]

bt ARAG ARE A v A 2371(B)eA 11.68mgo = A
AP AdE dErigie S4b 7hE FabEs v EaT1(S)ddl A =
11.62mge = 4% 234s Uedda, A2 Az 718Gl
A 11.86mg o2 Tl A&t ge] &
i

o} AEzke] ek Aol
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Tablel0. Formation of trypsin inhibitor(TI) contents from bulgogi.

(mg/100mg, solid)

TI
Sample .
(mg/g solid)
SG 11.8620.02°
S 11.62+0.02°
B 11.68i0.01b
RB (Korea Beef) 11.69+0:01
RB (Australia Beef) 11.91+0.01

SG : Bulgogi with fermented blue crab sauce containing black ginseng
by-product (fermented blue crab sauce 83.333%, black ginseng ' by-product 25.000%)
B : Bulgogi with soysauce

S : Bulgogi with. fermented blue crab sauce

RB : raw beef

BG : black ginseng by-product

*Different letters in column of each sample category show significant

differences (p<0.05)

*MeantSD of three determinations
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3.24. @94 3§ &9 (C-PER)
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Table 11. In vitro protein qualities of raw beef and various

bulgogi.
Sample In vitro C-PER
digestibility (%)

SG 90.44° 2.60

S 89.87° -

B 85.74b B

RB 83.00 2.62
(Korean Beef) ' .

RB

90.62 =

(Australian Beef)

SG : Bulgogi with fermented blue crab sauce containing black ginseng
by-product (fermented blue crab sauce 83.333%, black ginseng by-product 25.000%)
B : Bulgogi with soy .sauce

S : Bulgogi with fermented-blue crab sauce

RB : Raw beef

BG : black ginseng by-product

-b. .. . .
P Different letters in column of each sample category show significant

differences (p<0.05)

*MeantSD of three determinations
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