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Quality Characteristics of Bulgogi Marinade Prepared with Mulberry
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Abstract

Mulberry was added to bulgogi marinade sauce at concentrations of 5, 10, 15, and 20%. Moisture content,
crude ash, crude protein, and crude fat in the control group were 62.2~62.6%, 3.5~ 3.6%, 2.2~2.4%, and 1.5~
1.6%, respectively. The moisture contents significantly increased with mulberry content. Crude ash, protein,
and fat contents relatively decreased as the amount of mulberry in the sample increased. DPPH radical scaveng-—
ing activity of fresh mulberry was also measured. Fresh mulberry showed higher antioxidant activity in the
marinade, and it increased with the mulberry content. Color L, a, and b values of the marinade containing 5%
mulberry were 25.41, 3.1, and 4.3, respectively, and all values significantly decreased as the amount of mulberry
in the marinade increased. Sensory evaluation of bulgogi marinade was performed by trained panelists. Bulgogi
marinade prepared with 15% mulberry content showed a significantly higher score in the sensory evaluation.
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Table 1. Formula for preparation of Kochujang bulgogi mar-
inade
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A=, 10 g& 22 vl3, AGg A9
S 100 mLE 3lo] Al 88HS Axstgdon, 42t flask
o Alg89 25 mLE #3 t}¥ phenolphthalein 1~2%-&
¥0] 0.01 N NaOHZ F3} #sto] 2% NaOHO| &
citric acid 5%(%, w/v)Z $2Fste] YR AT 4%
BertrandH o2 =33l oH, ojlw] RFEZAZ XY
AF&-3 T

pHet Bt Y

137 Eurlgd el pHE pH meter(ORION 420A+
Thermo Fisher Scientific Inc., Waltham, MA, USA)E A}
£3}o] 33 HhE A3t dev = FEA(MASTER
-2M, Brix 28.0~62.0%, ATAGO, Tokyo, Japan)Z ©]-&3}
o] 33] W2 =43l °Brix ¥ 52 YA

o

tio rlo wlo

IF BERV|GEH Y9 Ax== AAA(CR-300,
Konica Minolta Holdings Inc., Tokyo, Japan)& 33] ¥F&

: . =73t Hunter scalell 9J3] g =(Lgh), &M = (agh), &4
Ingredients Amount (g) Ratio (%) o
R— 0 o SR G ol 8-S B AT L, a bke
Water 130 26 27y 97.06, +0.04, +1.84°] At}
Kochujang 60 12 i
Onion 40 8 SHASE 2 AlE
Lear ” o % s SR I YA AL £AB A
pple . _ -
Garlic 6 12 |3 A ge 2FF B3] Fd 1 mlel gol24 9 mLS
Red wine 15 3 ol vortex® TL8HA F o FAE2(3,000 rpm, 10
Miri 8 1.6 . .. e - =
Mlsnén 3 06 min, Vision scientific Co. Ltd., Osan, Korea)dto] A5 H-&
Black pepper 6 1.2 FE(0.2 ym, PVDF Syringe filter)3}o] o]&4=2 108)] 3
Yellow sugar 8 L6 Mgte] AEAL, BUY 4L YD Yo 20M)
Tot X0 10 g 4ste] AHgaleinh. 2rlel Past FHAYe 26
Table 2. Formulas of preparation of Kochujang bulgogi marinade adding different amounts of mulberry g (%)
Materials Control BM1 BM2 BM3 BM4
Bulgogi marinade 500 (100) 475 (95) 450 (90) 425 (85) 400 (80)
Mulberry 0(0) 25 (5) 50 (10) 75 (15) 100 (20)

BM1: Bulgogi marinade adding 5% mulberry, BM2: Bulgogi marinade adding 10% mulberry, BM3: Bulgogi marinade adding 15%

mulberry, BM4: Bulgogi marinade adding 20% mulberry.
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417](Hamilton Beach blender 52200R)Z #}-%-2] ©ojg]r}
Hol A FEE 5EIF Zol 5 g(5%), 10 g(10%), 15 g
(15%), 20 g(20%)°l &l 95, 90, 85, 80 mLA ¥ &3
3ta] 121°Coll A 158-3F 283 & O%J/]-X] (Whatman No.2,
Maidstone, England)Z & 33}e] A& &o]24=2 100
mLZ A8 & FE (0.2 ym, PVDF Syrmge filter) 3}z,
gol242 108 3]st AFE-3FA

= ol=N sletE shaf

ZF A e FHS S35 918k Folin-Ciocalteu’s
WS HEsle] AP Th(24). AlF 200 pLell Folin-
Ciocalteau’s phenol reagent 200 uLE ¥ 3. E3§Fsle] A&
A 37 WEEAI AT WEE Aol NapCOs 238894 400 uL2}h
ol 14 mLE ¥l vortexdt Fof Ao 1A &

kAT ¥

o 725 nmoll X FFEE SAHsAT S8E &
F =& gallic acidE 0]%0}04 AXE FEIZHES o] g5l

g =< ga 4H
AFAE FAdste F A=A SFE FFES AL A
AREIC|Z 2712 (DPPHE)

At d &2AE84L Kim 5259 WH
APt A2 02 mLol e 1x10*
7]] 3+ DPPH(1,1-diphenyl-2-picrylhydrazyl) &<} 1 .8 mL&

< vortexZ W AA EFE TS GAAA 1583 WA S
o] UV-Spectrophotometer(Spectronics 20 Genesys,
Spectronic Unicam, South Houston, TX, USA)E o] &3}«
517 nmolA &FF =S =H39 01, positive control 2=
ascorbic acidE AH8-3}33th.

ro
18

oL rlot
do

St 82 Mau 526009 WS A5t Algstth Al
F 100 pLol potassium phosphate buffer(800 uL, 200 mM,
pH 6.6)¢} 1% potassium ferricyanide(100 pL)E E3A171
T EFES 50°CollA 202 &< incubation A1 ©h3 tri-
chloroacetic acid(100 pL, 10%, w/v)< 3 7}38ta] 3,000 rpm
oA 1087 A4 7] stAth dAEE 3 A5 (250 ul)

Table 3. Proximate composition of mulberry
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o] &o]&4=(250 uL)¢} 10% ferric chloride 5 pLE 712171
3 vortexsle] UV-Spectrometer(Optizen 3220UV, MECA-
SYS, Daejeon, Korea)Z ©] 83} 700 nmol A SF =S =
gatAch whgol e Fe' 3} Fe' 7he] s Aol o]ste] H=

Ag Yehlie 3 gol 25 12 @49 vt

SA

w53 54 Wrke Xt AF38at 43hd s o
A 158 S ARt 2 A3 534S TR d¥stn
Fs A A T B 548 wsAZ ol BeAAE A
ettt #sdAre] B7F @52 A(color), FF(flavor), &

vt(sweetness), Z5t(salty taste), "i-2-5(hot taste), A 3| 2]
¢l 7]% = (overall-acceptability) 2 H7}3ld . #54 3
e 7 AEHE AFESH o o Umoh(1)ol A |l
T FRTR7A ] AEE A

SAAz
A3 A3E SPSS WIN 18.0 program< o] &3] B
3 nERAE

)

T3} one way ANOVA-test &, Duncan’s

multiple range testE A A5t p<0.05 FFAA Fo4S
A7 sttt
TR B

HtM 2

Agol AR 2t]o] IR tigt £ ZA = Table
3ed e ok oY RS 86.22+£0.77% Ao H
Ze o] a2 (0.74+0.06%, A1 0.66+0.08%, Z3]&
o] e 058+£0.06%=2 VeI g@rstEe] e 118
+077%5 HAFA o] 22 AHE= Jung 52 Ao}
H| 3 o FEH 22, 23 &, @FsEd A A

SES
ozt Aol o FHA 79} FF

. Crude Crude Crude . Soluble solid Reducing
Moisture protein fat ash Carbohydrate pH Acidity (*Brix) sugar
86.22+0.77 0.74+0.06 0.66+0.08 0.58+0.06 11.8+0.77 487+0.05  0.63+0.02 13.03+0.5 9.21+0.53

Table 4. Moisture, crude protein, crude lipid, crude ash, and carbohydrate of Kochujang bulgogi marinade with mulberry contents

Mulberry content

Composition (%)

(%) Moisture Crude protein Crude lipid Crude ash Carbohydrate
0 62.40+0.17% 2.31° 1.57£0.06 3.55+0.02¢ 30.27+0.58°
5 63.07+0.29" 2.31+0.02° 1.53+0.06 3.56+0.01° 29.57+0.40"
10 64.03+0.21 2.26+0.01% 1.4740.06 3.45+0.01° 28.77+0.31°
15 65.10+0.35" 22240017 1.40+0.10° 3.32+0.02° 27.97+0.42"
20 66.17+0.11° 2.1940.02° 1.37+0.06° 3.19+0.01° 27.07+0.15"
YMean +SD.

““Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 5. The pH, °Brix of Kochujang bulgogi marinade with
mulberry contents

Mulberry content (%) pH “Brix
0 5.11+0.03 46.80+0.20°
5 5.00+0.05" 4513+0.12°
10 4.99+0.04° 42.90+0.10°
15 4.87+0.03° 42.13+0.12°
20 4.90+0.04° 40.93+0.12°

= .
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carotenes &
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LY AiAs F2 EA0M AlF9
o AEL cyaniding-3-glucoside(C3G)$} cyanidine-3-
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Table 6. Changes in Hunter’s color value of Kochujang bul-
gogi marinade with mulberry

Mulberry Hunter’s color value
content (%) L a b
Mulberry itself  25.59+0.50" 2.27+0.78 2.82+0.20
0 26.57-+0.06 453+0.05° 6.40+0.06°
5 25.41 £0.00° 3102002 4.30+0.03
10 24.76+0.03 2.38+0.03°  3.2640.02°
15 24.51+0.01* 219+0.10° 3.01+0.04"
20 24.46+0.03" 1.96+0.06  2.78+0.04*

YMean+SD. ““Means in a column by different superscripts are
significantly different at 5% significance level by Duncan’s
multiple range test.

YMean+SD. *“*Means in a column by different superscripts are
significantly different at 5% significance level by Duncan’s
multiple range test.
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Fig. 1. Total phenolic compound contents of mulberry fruit

extracts. Values are mean+SD of 3 replicates. Means on bars

with different letters are significantly different (p<0.05).
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Fig. 2. Total phenolic compound contents of Kochujang bul-
gogi marinade with added mulberry. Values are mean+SD of
3 replicates. Means on bars with different letters are significantly
different (p<0.05). Control: Kochujang bulgogi marinade, BM1:
Kochujang bulgogi marinade containing 5% mulberry, BM2:
Kochujang bulgogi marinade containing 10% mulberry, BM3:
Kochujang bulgogi marinade containing 15% mulberry, BM4:
Kochujang bulgogi marinade containing 20% mulberry.
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Fig. 3. DPPH radical scavenging activity of mulberry fruit
extracts. Values are mean+SD of 3 replicates. Means on bars
with different letters are significantly different (p<0.05).
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Fig. 4. DPPH radical scavenging activity of Kochujang bul-
gogl marinade with mulberry. Values are mean®=SD of 3
replicates. Means on bars with different letters are significantly
different (p<0.05). Control: Kochujang bulgogi marinade, BM1:
Kochujang bulgogi marinade containing 5% mulberry, BM2:
Kochujang bulgogi marinade containing 10% mulberry, BM3:
Kochujang bulgogi marinade containing 15% mulberry, BM4:
Kochujang bulgogi marinade containing 20% mulberry.
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Fig. 5. Reducing power of mulberry fruit extracts. Values are
mean = SD of 3 replicates. Means on bars with different letters
are significantly different (p<0.05).
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Fig. 6. Reducing power of Kochujang bulgogi marinade with
mulberry. Values are mean=®SD of 3 replicates. Means on bars
with different letters are significantly different (p<0.05). Control:
Kochujang bulgogi marinade, BM1: Kochujang bulgogi marinade
containing 5% mulberry, BM2: Kochujang bulgogi marinade con-
taining 10% mulberry, BM3: Kochujang bulgogi marinade con—
taining 15% mulberry, BM4: Kochujang bulgogi marinade con—
taining 20% mulberry.

&

<, FitsHE o] 23, A2 —}F/\ A A ] Wal, radical
5 Nome 24 o wHel gt 4
UER31(40), BlE 5=l wel giksl o] 2o

ZHSZAL
Y9 HrtEs @ 13 Bav|dde et
754“ Table 72} 2t} #54 Hrte 74 A=HE A3
= AEY M lojA 21 10, 15, 20%2] A7+
6.2~6.3%8& YeEf o 274 5% FArtFEgs 84 E
S AZEE Btk 1FFgd Bav)e] F& 15%00 A
fo]Ho 7 7W o AETE B, 0% A 7Hg e
Ae w2 Bk 9ute 15%0) 4 582 7Hg & HAsw

=

£ Yehi Ur o0& Alg3te] {24 Aol UEhA] sk
o Ante e E A AU ERY el A Abelvt
YERA] %UME& 0% 2T} 15, 20% A7F<] 694
ztol& Hol= Aoz vEhtal, wiente lojx® oY
HA7bE e v4 2 Q] 2ol HolA kAN 15% H7t
T 0% HETAE FoHA 2ol & HER . tHxT
o] 7B vl st} gute] | sl Sdse BrF ATt

Table 7. Sensory characteristics of Kochujang bulgogi marinade with mulberry

Sensory

Mulberry contents (%)

0 5 10 15 20
Color 48+1.03" 52+1.32° 6.2+0.79° 6.3+0.95 6.3+0.82"
Flavor 4.9+0.99" 51+1.29® 5.6+0.97" 6.1+£0.74° 5.9+0.88"
Sweetness 5.2+0.79° 53+0.95 5.3+0.95" 5.8+0.79% 54+097
Salty taste 4.4+0.70° 5.0+0.94% 52+1.23" 5.7+0.82° 58+1.03"
Hot taste 46+052° 5.4+0.84™ 5.2+0.42" 58+1.23 53+1.16™
Overall acceptability 46+0.7° 5.2+0.79° 5.2+1.03 6.4+0.84" 5.4+1.07*

YMean +SD.

““Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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