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Effect of Natural Tenderizers or Phosphates on Quality

Improvement of the Low-grade Seasoned Hanwoo Ribs
K. J. Kim, J. S. Min, S. O. Lee, A. Jang, S. H. Jang, Y. H. Cheon and M. Lee

Laboratory of Muscle Food Science and Technology, School of Agricultural Biotechnology, Seoul
National University

ABSTRACT

In order to improve the quality of low-grade seasoned ribs, kiwi powder, pear powder and phosphates
were studied. To seasoned ribs, 0.1%, 0.3% or 0.5% of kiwi powder was added and their
MFI(Myofibrillar Fragmentation Index) values were 341.4, 368.3 and 405.1, respectively. As the amount
of kiwi increased, MFI value increased(p<0.001). Also, when 0.5%, 1.0% or 3.0% of pear powder was
added to seasoned ribs, their MFI values were increased as the addition levels of pear powder increased.
As the amount of kiwi and pear powder were increased, WHC(Water Holding Capacity)
decreased(p<0.001). On the other hand, as the amount of phosphates added increased, WHC increased.
In drip loss, as the amount of kiwi and pear powder increased, it increased. However, drip loss was
decreased as the amount of phosphates increased. For meat color, ‘L’ values of pear treatment groups
were similar to those of control and ‘a’ values were higher in the treatment groups of 0.1~0.3% kiwi
powder, 0.5~1.0% pear powder and 0.3~0.5% phosphate than those of control. In sensory evaluation,
treatment group of 0.3% kiwi powder and 0.5% phosphate showed the highest values in juiciness,
tenderness and acceptability among the treatments(p<0.01).
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Fig. 1. MFI value of the low-grade seasoned
Hanwoo ribs with natural tenderizers
and phosphate mixture additives.

K0.1:0.1% Kiwi fruit powder, K0.3:0.3% Kiwi fruit
powder, K0.5:0.5% Kiwi fruit powder.
P0.5:0.5% Pear powder, P1.0:1.0%
P3.0:3.0% Pear powder.

CS0.1:0.1% Polymix-CS, CS0.3:0.3% Polymix- CS,
CS0.5:0.5% Polymix-CS.

a,b,c,d,e Means+SD with different superscript in the
diagrams differ significantly(p<0.001).
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Fig. 2. MFI value of the low-grade Hanwoo
ribs with natural tenderizers and
phosphate mixture additives.

K0.1:0.1% Kiwi fruit powder, K0.3:0.3% Kiwi fruit
powder, K0.5:0.5% Kiwi fruit powder.
P0.5:0.5% Pear powder, P1.0:1.0%
P3.0:3.0% Pear powder.
CS0.1:0.1%  Polymix-CS,
CS0.5:0.5% Polymix-CS.
a,b,c,d,e Means=SD with different superscript in the
diagrams differ significantly(p<0.001).
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Fig. 3. Water-holding capacity(WHC) of the
low-grade seasoned Hanwoo ribs
added to natural tenderizers and phos-
phate mixture additives.

K0.1:0.1% Kiwi fruit powder, K0.3:0.3% Kiwi fruit
powder, K0.5:0.5% Kiwi fruit powder.

P0.5:0.5% Pear powder, P1.0:1.0% Pear powder, P3.0:
3.0% Pear powder.
CS0.1:0.1%  Polymix-CS,
CS0.5:0.5% Polymix-CS.
a,b,c,d,e Means+SD with different superscript in the
diagrams differ significantly(p<0.001).
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Fig. 4. Drip loss of the low-grade seasoned
Hanwoo ribs with natural tenderizers
and phosphate mixture additives.

K0.1:0.1% Kiwi fruit powder, K0.3:0.3% Kiwi fruit
powder, K0.5:0.5% Kiwi fruit powder.

P0.5:0.5% Pear powder, P1.0:1.0% Pear powder, P3.0:
3.0% Pear powder.
CS0.1:0.1%  Polymix-CS,
CS0.5:0.5% Polymix-CS.

CS0.3:0.3%  Polymix-CS,
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3. Meat Color
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Table 1. Meat color of the low-grade seasoned Hanwoo ribs with natural tenderizers and

phosphate mixture additives

L*-value*** a*-value*** b*-value**
Control 37.83+1.44% 10.25+1.03% 6.67+0.68°
KO.1 39.57+0.95° 10.95+0.37>¢ 8.29+0.81°
K0.3 36.41+0.81% 11.310.52%° 8.02+0.87°
KO0.5 33.11+2.53¢ 9.29+0.16° 6.43+1.32"
PO.5 37.35+0.86™ 11.72+0.63™ 5.76+0.44°
P1.0 37.40+1.40™ 12.11+0.36" 5.96+0.29°
P3.0 37.81+0.93% 10.02+0.45% 5.9240.11°
CS0.1 36.60+0.70™ 10.06+0.51% 6.65£0.31°
CS0.3 35.57+1.06% 10.610.59% 6.46+0.42°
CS0.5 34.5140.60% 10.90+0.35™¢ 6.67£0.51°
abede NMeanstSD with different superscript in the column differ significantly(*** : p<0.001, ** : p<0.01).

K0.1:0.1% Kiwi fruit powder, K0.3:0.3% Kiwi fruit powder, K0.5:0.5% Kiwi fruit powder.
P0.5:0.5% Pear powder, P1.0:1.0% Pear powder, P3.0:3.0% Pear powder.
CS0.1:0.1% Polymix-CS, CS0.3:0.3% Polymix-CS, CS0.5:0.5% Polymix-CS.
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Table 2. MFI value of the low-grade Hanwoo ribs with natural tenderizers and phosphate

mixture additives

L*-value* a*-value** b*-value**

Control 36.18+1.31° 18.03:£0.46° 6.13+0.16™

KO.1 35.57+1.25 19.65+0.53™ 7.91+1.12°

K0.3 32.54+1.15° 18.2540.37° 4.39+0.28°
K0.5 35.48+0.51° 19.50:£0.43" 7.36+0.69™
P0.5 36.65+1.32° 19.54+0.26™ 5.65+0.58
P1.0 34.71+2.52" 18.7141.25° 6.11:0.80"™
P3.0 35.10+0.95" 20.58+0.34% 5.79+0.28"
CS0.1 36.25+1.87° 18.96+1.51™ 7.26+1.27"
CS0.3 32.59+0.63° 18.90:£1.44° 5.46+1.53%
CS0.5 35.44+0.42° 21.05+0.86° 6.67+0.14™

ab,c,d

Means£SD with different superscript in the column differ significantly(** : p<0.01, * : p<0.05).

K0.1:0.1% Kiwi fruit powder, K0.3:0.3% Kiwi fruit powder, K0.5:0.5% Kiwi fruit powder.
P0.5:0.5% Pear powder, P1.0:1.0% Pear powder, P3.0:3.0% Pear powder.
CS0.1:0.1% Polymix-CS, CS0.3:0.3% Polymix-CS, CS0.5:0.5% Polymix-CS.

P10, CS0.39] Al A7 =5 vk A 534
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Fig. 5. a*-value of the low-grade seasoned
Hanwoo ribs with natural tenderizers
and phosphate mixture additives.

KO0.1:0.1% Kiwi fruit powder, K0.3:0.3% Kiwi fruit
powder, K0.5:0.5% Kiwi fruit powder.

P0.5:0.5% Pear powder, P1.0:1.0% Pear powder, P3.0:
3.0% Pear powder.
CS0.1:0.1%  Polymix-CS,
CS0.5:0.5% Polymix-CS.
a,b,c,d,e Means+SD with different superscript in the
diagrams differ significantly(p<0.01).
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Table 3. Descriptive analysis with scaling of the low-grade seasoned Hanwoo ribs with
natural tenderizers and phosphate mixture additives

Aroma Flavor Off-flavor Color Juﬁiil ess Tengiiness Accef ﬁbﬂity
Con. 6.40+0.89 6.40+1.14  1.00£0.00  6.40+0.55 6.60£0.55"  6.20+0.84°  6.60£0.89™
KO.1 6.60+0.89 6.20+1.79 1.00£0.00  6.40+0.55 6.60+0.89™  6.80+1.10°¢ 7.00+0.71"
K03 6.60£1.41 6.00£1.00 1.00£0.00 6.40+0.55 7.60+1.14°  820+0.45"  8.20+0.45"
KO.5 5.80+130 6.40+1.67 1.00£0.00 6.00+0.71 6.40+0.55™" 7.60+0.89  6.80+0.84"
P0.5 5.60+0.89 5.60+1.14  1.00£0.00  5.60+0.55 6.00+1.22°  7.80+0.84"  6.40+0.55"
P10 520+130 6.00£1.41 1.0040.00 6.00+0.71 6.80+0.45™  5.80+0.84*  6.20+0.84
P3.0 5.60+1.14 6.40+0.89 1.0040.00  6.40+0.55 620+1.10°  6.40+0.55°  7.60+0.55"
CS0.1 4.80+1.64 540+1.52 1.00£0.00 5.80+0.45 5.40+0.55"  5.00+1.22°  5.40+0.89°
CS0.3 5.80+1.64 6.40+0.89 1.00£0.00 6.20+0.45 6.80+0.84  6.00+1.00°  7.00+1.00™
CS0.5 5.60+0.14 5.80+£0.45 1.00£0.00 5.80£0.45 7.4040.55®  7.40+0.55™  7.20+0.84™
sbede Means+SD with different superscript in the column differ significantly(*** : p<0.001, ** : p<0.01, *
p<0.05).
Means+SD : 1-3(slight), 4-6(moderate), 7-9(extreme).

K0.1:0.1% Kiwi fruit powder, K0.3:0.3% Kiwi fruit powder, K0.5:0.5% Kiwi fruit powder.
P0.5:0.5% Pear powder, P1.0:1.0% Pear powder, P3.0:3.0% Pear powder.
CS0.1:0.1% Polymix-CS, CS0.3:0.3% Polymix-CS, CS0.5:0.5% Polymix-CS.

ANAAE 7R Aggre] HREAREA
(Descriptive analysis with scaling)e] 235 1}
Bl 2o, Table 4= S abA &L A4
AstAl 2 EIA S H7ke ATt H e
HARRA A7 12 vepd Aol
Fdan|e] FsAAtol A= Table 314 H
vle} % LO] Aroma, Flavor, Off-flavor, Color
B2 2 A RS dEhiA St
‘-"]EiL A= 7 E e Anddel
og 719, Wi 9 FANAARG
542 7 Qeld AT
zhel7F GAE oz Hlth WA, Juiciness,
Tenderness, Acceptabilityol| 4= Z+2}  P<0.01,
P<0.001, P<0.0019] 2|25 Wolw Azf7d
zFolE YERARITE  Juicinesse] 74-$- K0.33}
CS0.57} 27} 7.60+1.149F 7.40+0.55] ¥ %k
(P<0.01)2 YEFNA L, Tenderness®] 74-%, 7|
9 A7 6.80£1.10~8.20+0.452] FrOZ con-
trol®] 6.20+0.84HT}F E2 7 UERHIOH,

b

o & OSL' rir
o

(o

.
#54

CSE 05% A7
H7FE AT Acceptability ol A &=
=9k, P3. OPJr CS0.5
< ey

w2 3.0% H7HA,
=7 =
K0.3¢] 8.20+0.45% 7}
7b 247} 7.60+0.559F 7.20+0.84 % =
ERA 2ATHP<0.001).

ujeFds sk @2 AT #eAlel
A1 Aroma(P<0.01), Flavor(P<0. 01) Tenderness
(P<0 001), Acceptability(P<0.01) &-=-o] F-2]=}

£ YeRA=dl, aroma®t flavor 52 g
W 49008 vel) B 9Row A
Hlol| A2]dk dAdstA] 2 FHA/NAA7E A
A Pl FdFE VR ZAem HIG
Tenderness®] 74-F- 71914 9 &g BT
Aol SR w2 e dEhiler,
CS= 05 oA 7P =& @he Yl
o} kAT Acceptability:™= K0.57} 7Fg &
ZH5.00+1.000S B, o] IFridstE <ls)
715/de] Wolxl Zom AbmH™, K0.3°]
74040559 grow At Ao A5

2o



Kim et al. ;

Table 4. Descriptive analysis with scaling of the

Use of the Low-grade Seasoned Hanwoo Ribs

low-grade Hanwoo ribs with natural

tenderizers and phosphate mixture additives

Ar}&r:n a FIE‘;‘“ Off-flavor Color Juiciness Tensziness Acceptablhty
Con. 5.80+0.84° 620£1.30 1.00£0.00  5.00+1.22  540+0.89  5.20+0.45% 5.60+0.89°
KO.1  6.00£0.71" 6.00+£0.71 1204045 540+1.14  6.40£0.90  6.20£1.30% 6.20+£1.79"
K03  6.00£0.00" 6.00£1.00° 1.00£0.00  5.40£0.89  6.00£1.41  6.60£1.14° 7.40+£0.55%
KO.5 5.40+0.89™ 5.60+0.55 1204045  520+0.84  7.20£1.64  8.20+£0.84"  5.00+1.00°
P0.5  5.40+£0.55 5.60£0.55* 1.20£045  5.40£0.89  5.00£1.22  4.60£1.14°  5.60+0.89°
P10 4.80+£0.45 520+£0.84° 120+£0.45 5.80+0.84  5.60+0.89  5.80+1.30°° 6.00+0.71"
P3.0  5.40+£0.55* 5.80+0.84 1.40+0.55  5.40£0.55  620£1.10  7.00£0.84™ 7.20+0.84%
CSO.1  5.40+0.55 6.20£0.45 1.40+£0.55  5.80+0.84  6.60+1.14  6.20+0.84"  6.00+0.71™
CS0.3  5.60+£0.89™  6.40£0.89° 1.00£0.00  5.20+£0.84  5.60£2.07  5.80£1.30°° 6.00+1.41%
CS0.5 6.80£0.45"  7.60£0.55" 1.20£0.45  6.20£0.84  7.40+£0.55  7.80+£0.45" 8.00+1.41°
a,b,c,d,e MeanstSD with different superscript in the column differ significantly(*** : p<0.001, ** : p<0.01).

Means+SD : 1-3(slight), 4-6(moderate), 7-9(extreme).

K0.1:0.1% Kiwi fruit powder, K0.3:0.3% Kiwi fruit powder, K0.5:0.5% Kiwi fruit powder.
P0.5:0.5% Pear powder, P1.0:1.0% Pear powder, P3.0:3.0% Pear powder.
CS0.1:0.1% Polymix-CS, CS0.3:0.3% Polymix-CS, CS0.5:0.5% Polymix-CS.
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