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Quality Factors of Freshness and Palatability of Hanwoo
from their Physicochemical and Sensorial Properties
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Korea Food Research Institute, Seongnam 463-746, Korea

Abstract

This study was conducted to investigate the relationship between quality factors and freshness or palatability of Hanwoo
beef according to storage condition. The drip loss, cooking loss, volatile basic nitrogen (VBN), thiobarbituric acid reactive
substance (TBARS)), total viable counts (TVC) and sensorial characteristics of Hanwoo beef (raw and cooked) were inves-
tigated during storage for 36 d at 0 and 10°C. The drip loss, cooking loss, VBN, and TBARS were increased during storage
period. The correlation between these factors and freshness was shown to be highly significant at both 10°C than 0°C. Espe-
cially, correlation of between the cooking loss and freshness of Hanwoo beef showed high significance (p<0.01) at higher
storage temperature. The correlation coefficient between factors such as VBN, cooking loss, and TVC and palatability were
decreased with increased storage temperature. As a statistical analysis result, a multiple regression equation of Y, = 10.768

—0.706 X, (Drip loss) with R* =

0.87 was obtained for freshness evaluation of Hanwoo beef. Also, multiple regression with

drip loss (X,) and TVC (X;) increased the coefficient of determination for sensorial palatability (Y,) to R?=0.95 with a
regression equation of Y, =9.702 — 0.438 X, (Drip loss) — 0.232 X (TVC).
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AT olu, S 7He] ABAEES HI] flske
SASE AME3te] FEHEAS AAlste] FEWSeL A
o] & WFE TSI th 3 e Aol =5
AT SEHETE & AT F e ASE e oEw
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Fig. 1. Changes in drip loss of Hanwoo beef during storage at different temperature. (a): 0°C, (b): 10°C.
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Fig. 2. Changes in cooking loss of Hanwoo beef during storage at different temperature. (a): 0°C, (b): 10°C.
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Volatile basic nitrogen (VBN) &2

A= B 7|13 2 ghe-o] AT HUEE 98t
VBNS] gHs S7gsISith(Fig. 3). 35 A& A% 271
°] VBN 2 7.17 mg%Pom T3 24417+ 39] VBN
o] S 10 mg% ©|3F= H.3l(Shin er al., 2006)5] 1L $)

, ool Histe] & AFe) A %7]9] gh9-9] VBN F3F
we £FOF et SAIEE 0°CAA A Al
4712l wheb VBN gHego] AA8] F7tet o™ A%
Aol 16.21 mg%E HERHATE. HHH 10°ColA] 7 A]
2717wt VBN §HeFo] w438 F7kste] A% 8
A7} 1394 FA| STV AETHdME d8S X
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218 A7E JeriIY. Shin (20060 %72 A%
T WAskE VBN 3 Z7hl gt o] mAEC] &
H]Shs E4E0 os) 5w do] oju|ito g Fa
a1, o] opuliste] A EApe] F7le) AAEw #aEe] VBN
ko] ket 2o ®argh v ok mgk g Fe] §
SRRl dEUol AAie] ¢S s I A7
A SHHo| XK Ax S Fad Aoz 4y
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Fig. 3. Changes in volatile basic nitrogen (VBN) of Hanwoo beef during storage at different temperature. (a): 0°C, (b): 10°C.
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Fig. 4. Changes in thiobarbituric acid reacted substance (TBARS) of Hanwoo beef during storage at different temperature. (a):
0°C, (b): 10°C.
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Fig. 5. Changes in total viable counts (TVC) of Hanwoo beef during storage at different temperature. (a): 0°C, (b): 10°C.
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U] AFZF] VBN g2 2a17] F4 Hrtoll 83 Q1 TBARSEES S35t $-9-9] 4] Al A=E 543 4
ARl Aoz FdHT). FHFig. 4), 7] TBARSZES 0.09+0.04 mg MA/kge] .01,
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Thiobarbituric acid reacted substance (TBARS) &2  J=U3-5 SRISHATE. Witte 5(1970)7} Brewer®} Harbers
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o] Ak3}ol| 2ol&] A %= malondialdehyde(MDA)S} thio-  peroxide”} H-3E o] 22} AAEQ] Ldjslol=, AlE, &=
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3l 7REalE o] A7 717te] oo we} TBARSHO] 5
7¥ear skt Wajlel] J&ke- nIRItkal X a181$] 91, Kohasaka
5(1975)8 TBARSZX®] 0.5 mg MA/kg ool A Al # S
7 4= okal By} Kim 5(2000)2] =50 ul=
W A sel I e U9 A7 o™ TBARS
0.46 mg MA/kg ©Jsl7H4] 71]#H o= AAskaL, 1.2 mg MA/
kg o2 3] Faljd Zo= st RuEU
o9 dAANE HEo 7 0°Col = A 299 A 0.58+
0.46 mg MA/kgO T 10°Col A= AR 132 A 0.54+0.17
mg MA/kg® 2 TBARSZX®] 0.5 mg MA/kg o]0 2 SA 5]
Ao, IsH7HE Sl SHE olHAE ol ARl A
Al F7Ft AES YeERRITH

A
[0
FeEe wE 4ar)e FurE 3783 A= Fig

24 O

59} Aot Fatge ARl wEl STk A%
257t E57E wo| WME £52 FURIAT B AS
o] HAYEL 6-7 Log CFU/gAE Bz} A& =1, 8-9
Log CFU/gd i #5202 dlolsd 5 Qe Rz
Uehll= 3oz BaEial QIok(Shin ef al., 2006). £ A3
ol A 0°CollA A Al 299R) 58 FT757} 6 Log CFU/g
olFo R F7FEN o, BlnA AMAIS] =Gl 10°Ce]
A AAsRS e A% 8UAHE 7.69 Log CFU/g ©)%
o2 FA F7r=] Fajzt A= eH 1197 13Y79
£ L3y a5t 27 TASAAN 0°ColA] B} e
&= 2 Sk

A7 2 5o w2 3k 2 #sH SA4W
Sh= Table 1 3! 33} At} Ag7I7to] ZolAFE 2a1

Table 1. Sensory evaluation of raw Hanwoo beef during storage at 0°C for 36 d

Sensory characteristics Day 1 Day 6 Day 11 Day 15 Day 22 Day 29 Day 36
Appearance
Moisture of surface ~ 7.67+1.15"%2  5.53+1.50%  537+0.89°  6.171.46°  5.00£1.29°  4.00£1.24°  3.63£1.59¢
Marbling® 743+1.17° 6.43+1.65%  6.33+£42%  637+147*  6.00+.17°  6.63+1.18°  5.83+1.39°
Smell
Off flavor 1.37+0.81°  2.20+1.06°  237+127¢  3.47+1.63°  4.63£1.38°  7.50+1.08*  6.93x1.62°
Metallic off-flavor 1.13£0.35¢  1.30£0.47¢  1.67x0.71¢  1.70£0.99¢  2.70£1.21°  3.75+1.85°  4.57+2.37°
Color
Meat color? 7.50£1.01°  7.44+£0.88°  6.00£1.20°  4.97+1.63%  4.30+£1.32¢  5.07+1.70°  2.90+1.81°
Fat color” 7.60+1.77°  7.30£1.42*  7.00£1.02%  6.43£1.52°  4.50+1.55°  3.25+1.63¢  3.13£2.00¢
Freshness 7.93+£1.17°  5.73+1.64°  6.53£0.94®  5.80+1.52°  3.73%1.34¢ 1.94£0.91°  2.03+0.93¢
DEach value represents mean+SD. (n=30).
DValues with the same letter in the same column are not significantly different (p<0.05).
9Marbling score (1= lowest, 9=highest).
“Meat color (1= brown, 9=red).
SFat color (1= dark yellow, 9=white).
Table 2. Sensory evaluation of cooked Hanwoo beef during storage at 0°C for 36 d
Sensory characteristics Day 0 Day 6 Day 11 Day 15 Day 22 Day 29 Day 36
Appearance
Glossy 7.67£0.98D2)  6.93+1.22®  6.53£1.22°  6.67£1.72°  5.00£1.17°  5.45+1.50° -
Smell
Off flavor 1.53+£0.74°  2.13£1.06°  2.00£1.05°  3.27+1.53%  4.13+1.50®  4.90+1.91* -
The smell of fat 1.67£1.40¢  2.60+1.35°  2.47+£1.17%  4.00£1.65°  4.67£127°  5.85+1.67° -
Savory flavor 7.67£0.82°  6.07£1.58°  6.47£1.28°  4.80+1.47°  3.80+1.54%  4.12£1.60% -
Taste
Umami 7.20£1.08°  6.20£1.32°  5.67+1.47*  5.13£1.60°  4.00£1.82¢  3.09+1.16° -
Savory taste 7.40£1.06°  6.13£1.13°  5.60£1.57%  4.73+1.53%  4.13+1.70%  3.45+1.44° -
Texture
Juiciness 7.53+0.64*  5.87£1.64*  6.53+1.17°  4.93+1.54%  5.13+£1.97%  4.46+1.37¢ -
Chewiness 3.07£1.79¢  4.67£2.13%  4.40+1.43°  547£1.60° 5.33x1.73%  6.18+1.07° -
Tenderness 536£1.73*  5.07+1.68*  5.40£1.40°  4.67£1.52°  4.80£1.86°  3.47+1.64° -
Springiness 7.13£1.25° 6.47+1.13®  587+0.82%  527+1.71¢  4.60+1.69%  3.88+1.22° -
Overall-acceptability 7 g0, 1 01a 64020910 6406089  493:1.44°  433:127° 3394127 -

(palatability)

DEach value represents mean+SD. (n=30).

DValues with the same letter in the same column are not significantly different (p<0.05).
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Table 3. Sensory evaluation of raw Hanwoo beef during storage at 10°C for 13 d

Sensory characteristics Day 0 Day 4 Day 6 Day 8 Day 11 Day 13
Appearance
Moisture of surface 7.82+1.020%2) 6.82+1.63° 6.17£1.54% 5.68+1.09° 4.00+1.19¢ 4.21%1.29¢
Marbling® 7.57+1.07° 7.29+1.30% 6.64+1.19% 5.68+1.12¢ 6.25+1.11% 4.86+1.48°
Smell
Off flavor 1.36+0.83° 2.46+1.57¢ 3.50£1.67¢ 5.34+1.68° 6.71£1.27° 7.07+1.41°
Metallic off-flavor 1.11£0.31¢ 1.46+0.84% 1.89+0.73° 2.64+1.45 3.68+2.11° 3.43+1.95°
Color
Meat color? 7.00£1.09° 6.86+1.15° 5.21£1.32° 4.07+1.80¢ 3.61£1.89¢ 2.75+1.764
Fat color” 7.82+1.56° 7.25+1.55° 7.07+1.21° 5.68+1.68° 5.00+2.16° 3.50+1.43¢
Freshness 8.14+0.85° 7.14+1.08° 5.90+1.42¢ 4.10£1.37¢ 2.54+1.23° 1.93+0.81°
DEach value represents mean=SD. (n=30).
DValues with the same letter in the same column are not significantly different (p<0.05).
9Marbling score(1= lowest, 9=highest).
“Meat color (1= brown, 9=red).
SFat color (1= dark yellow, 9=white).
Table 4. Sensory evaluation of cooked Hanwoo beef during storage at 10°C for 13 d
Sensory characteristics Day 0 Day 4 Day 6 Day 8 Day 11 Day 13
Appearance
Glossy 7.89+0.96") 7.43£1.29% 6.86+1.75% 6.18+1.63% 5.96+1.26¢ 6.00+1.76¢
Smell
Off flavor 1.4340.63¢ 1.96+1.75% 2.57+1.60 3.68+1.78¢ 6.32+1.56° 5.50£1.67°
The smell of fat 1.50+1.07¢ 2.3241.56° 2.64+1.63° 3.64+1.66° 5.25+1.71° 5.43+1.57°
Savory flavor 7.50+1.00° 6.89+1.37° 5.64+1.62° 5.25+1.32° 2.96+1.67° 3.64+1.19°
Taste
Umami 7.1141.132 6.68+1.59* 5.57+1.77° 4.14+1.41° 3.11£1.17¢ -
Savory taste 7.29+1.33° 6.54+1.50° 5.46+1.50° 4.75+1.38¢ 2.96+1.07° -
Texture
Juiciness 7.29+1.12° 7.07+1.30° 5.68+1.93° 5.50+1.45° 4.61%1.77° -
Chewiness 3.18+1.98° 3.46+1.95¢ 4.57+1.85° 4.68+1.68" 5.57+1.50° -
Tenderness 5.57+1.45° 4.89+1.47° 4.89+1.89° 4.00+1.78" 3.75+1.96 -
Springiness 7.25+1.11° 6.57+1.17° 5.53+1.64° 5.43+1.23¢ 4.14+1.69¢ -
Overall-acceptability 7.64+1.37° 6.75+1.17° 5394117 4.50+1.174 3.001.15¢ 2.50+1.43°
(palatability)

DEach value represents mean=SD. (n=30)

DValues with the same letter in the same column are not significantly different (p<0.05)
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Table 5. Pearson correlation coefficient between physico-
chemical properties and freshness or palatability of
Hanwoo during storage

Correlation coefficient (R)

lity Cha- St t .
Quality Cha- Storage temp Y, (Sensory over-

teristi °C

racteristics °C) Y, (Freshness) all acceptability)

X, 0 -0.909%*D -0.934%*

(Drip loss) 10 -0.964** -0.967**

X, (Cooking 0 -0.637 -0.940**

loss) 10 -0.934%* -0.912%*

0 -0.906** -0.943**

X5 (VBN) 10 -0.953** -0.939*

0 -0.865* -0.926**

X, (TBARS) 10 -0.965** -0.940%*

0 -0.902%* -0.970**

X5 (TVO) 10 -0.899* -0.898*

D¥xp<0.01, *p<0.05
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Table 6. Regression equation and coefficient of determination between physicochemical properties and freshness or palatability

of Hanwoo during storage

Responses Regression equation R p-value
Y, (Freshness) Y, =10.768-0.706 X,(Drip loss) 0.87 0.0001
Y, (Palatability) Y, =9.702-0.438 X,(Drip loss)-0.232 X(TVC) 0.95 0.0001
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