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Effect of temperature and relative humidity in refrigerator on quality traits
and storage characteristics of Pre-packed Hanwoo loin
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Abstract : This study was carried out to determine the effect of storage condition, such as temperature or relative humidity
(RH) in home-style refrigerator, on the change of quality traits and storage characteristics of Hanwoo M. longissimus
to find out the condition for prolongation of shelf-life with maintaining the meat quality for consumers. Samples were
sliced in 1+0.2 cm thickness, and packed in foamed polystyrene tray with linear low-density polyethylene (LLD-PE) film
to simulate the pre-packed Hanwoo loin sold in retail market, then stored in home-style refrigerator (5 C/17% RH, Control),
and chambers of 5C/55% RH (T1), 5C/85% RH (T2), and -1 C/99% RH (T3), respectively. Quality traits (color, pH,
water holding capacity, shear force and grilling loss) and storage characteristics (thiobarbituric acid reactive substances,
volatile basic nitrogen and total microbes) were measured at 1, 4, 7, 14 and 21 days after storage. Lightness of Hanwoo
loin stored in T1, T2 and T3 were higher than that of control until 14 days of storage, however at the end of storage
(21 days) control showed significantly higher than other treatments (p<0.05). Redness and Yellowness of Hanwoo loin
samples stored in T1 and T3 were significantly higher than others during all storage period (p<0.05). The water holding
capacity (WHC) of control was significantly higher than others until 14 days of storage (p<0.05), however, Hanwoo loin
stored in T2 was the highest (63.64+7.62 kg/cm®) at 21 days of storage. Hanwoo loin stored in T1 showed significantly
lower shear force than others during all storage period (p<0.05). There was no consistent tendency in pH and grilling
loss during storage in all treatments. Hanwoo loin stored in T1 showed lower TBARS value than others during storage
period, however there was a rapid increase to 0.34+0.27 mg malonaldehyde/kg meat at 21 days of storage. And, all the
treated samples (from T1 to T3) showed significantly lower VBN values at 21 days of storage (p<0.05). The population
of total aerobic microbes were significantly increased in all treatments as storage period increasing, and the population
of T3 (2.28+0.57 logCFU/g) was the lowest at 21 days of storage (p<0.05). From those results, it could be predicted
the better storage condition to maintain the meat quality and prolong the shelf-life of Hanwoo loin by lowering the
temperature and adjusting the humidity about 55%.
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Table 1. Changes in color of Hanwoo M. longissimus stored under different storage conditions.
Storage Days
Items
1 4 7 14 21
C 42.87+4.11°8 41.63+1.30"8 43.00+1.56"8 41.49+0.738 45.50+4.04*
. T1 42.87+4.11 42.96+1.33° 43.34+0.86™ 44.69+0.99° 42.47+0.62°
Lightness . b b be
T2 42.87+4.11 42.94+1.18 43.61+1.16 43.54+1.30 43.42+1.28
T3 42.87+4.11¢ 43.35+2.01°5¢ 44.76+3.06* 44.91+2.07*4 44.15+1.45%8
C 14.94+1.50" 12.80+1.04°8 15.30+0.66"* 12.5242.91°® 10.61+1.18
Red T1 14.94+1.50¢ 17.2442.21°® 19.29+1.15* 18.80+0.90** 16.81+0.74"
edaness
T2 14.94+1.50" 14.31+1.81" 14.62+£1.35% 14.22+1.75% 12.95+2.87"8
T3 14.94+1.50% 17.77+4.15* 17.0443.65" 16.28+3.79™8 17.36+£1.34*
C 3.36£1.56" 3.48+0.71% 451043 4.15+0.84b™° 3.53+1.01%8
Tl 3.36+1.56° 5.31£0.49* 5.33£0.37* 5.42+0.56™ 4.90+£0.25"
Yellowness c bAB bA bA ¢BC
T2 3.36=1.56 4.3620.86 4.62+0.51 4.70+0.68 3.90+0.75°5¢
T3 3.36+1.56° 5.31+1.65" 51941344 5.43+1.25% 5.47+0.61*

*® Means+SD with different superscripts in the same column significantly differ at 5% level.
¢ Means+SD with different superscripts in the same row significantly differ at 5% level.
Con, 5°C/17%RH; T1, 5C/55%RH; T2, 5C/85%RH; T3, -1°C/99%RH.
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Table 2. Changes in pH of Hanwoo M. longissimus stored under different storage conditions.

Ledward®} Macfarlane(1971)9] B 119} GASH 4715 B
Ao} b b 2 4712 59
Tih T3 el oA T AHelgol vistel elH oz &
olajat M o] Bl 219.0] ;qxp

mot ol AASE EBE 4180 20 T
Q3 a%lo] HZ ofmgith,

Storage Days

ftems 1 4 7 14 21
C 5.65+0.16" 5.44+0.048 5.47+0.08 5.64+0.01™* 5.62+0.02°
Tl 5.65+0.16"" 5.57£0.01°" 5.61£0.02**8 5.53+0.02 5.70+0.16™*
v 5.65+0.16°C 5.56+0.03"¢ 5.56+0.02 5.71+0.07 6.19+0.19**
T3 5.65+0.16" 5.61+0.04a" 5.60+0.07"8 5.58+0.09"" 5.62+0.07°"

*® Means+SD with different superscripts in the same column significantly differ at 5% level.
¢ Means+SD with different superscripts in the same row significantly differ at 5% level.
Con, 5°C/17%RH; T1, 5C/55%RH; T2, 5C/85%RH; T3, -1°C/99%RH.
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Table 3. Changes in WHC (water holding capacity) of Hanwoo M. longissimus stored under different storage conditions

Storage Days

Items
1 4 7 14 21
C 52.64+7.70° 57.36+9.22%" 58.9142.99*8 59.96+2.48"" 61.50+2.73%
Tl 52.64+7.70 50.08+5.23" 50.73+2.21° 54.02+4.26" 56.44+5.20°
T2 52.64+7.70° 48.74+4.57 47.98+6.23" 47.57+4.585 63.64+7.62**
T3 52.64+7.70" 48.13+8.64™ 47.77+5.39" 46.36+4.18 45.03+5.66°

*® Means+SD with different superscripts in the same column significantly differ at 5% level.
A€ Means+SD with different superscripts in the same row significantly differ at 5% level.
Con, 5°C/17%RH; T1, 5C/55%RH; T2, 5C/85%RH; T3, -1°C/99%RH.
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Table 4. Changes in shear force values of Hanwoo M. longissimus stored under different storage conditions.

Storage Days

Items

1 4 7 14 21
C 5.04+1.53* 4.58+0.94™8 5.06+1.02"* 3.64+0.83" 3.9240.75"8
Tl 5.04+1.53* 4.060.63"" 4.2240.59°* 3.18+0.45"¢ 2.93+0.52°
T2 5.04+1.53% 5484226 5.56£1.73* 4.87+0.95™ 2.97+0.362
T3 5.04+1.53"8 3.9941.43 5.18+1.53"™4 4.42+1.20™¢ 4.65+1.182"5¢

"¢ Means+SD with different superscripts in the same column significantly differ at 5% level.
¢ Means=SD with different superscripts in the same row significantly differ at 5% level.
Con, 5C/17%RH; T1, 5C/55%RH; T2, 5C/85%RH; T3, -1°C/99%RH.

Table 5. Changes in grilling loss of Hanwoo M. longissimus dorsi stored under different storage conditions.

Storage Days

Items
1 4 7 14 21
C 25.20+3.47 24.87+4.24 29.9743 35" 24.72+3 .46 30.00+6.66
Tl 25.20+3.47 24.5142.00 28.96+7.46™ 27.57+3.26 26.56+3.83
T2 25.20+3.47 26.163.63 24.4543.52° 25.97+6.54 27.07+2.65
T3 25.20+3.47° 29.87+5.64" 26.23+2.87"" 29.43+4.18" 32.15+5.28"

"¢ Means+SD with different superscripts in the same column significantly differ at 5% level.
¢ Means=SD with different superscripts in the same row significantly differ at 5% level.
Con, 5C/17%RH; T1, 5C/55%RH; T2, 5C/85%RH; T3, -1°C/99%RH.
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Fig. 1. Changes in TBARS values of Hanwoo M. longissimus stored under different storage conditions. Con, 5C/17%RH; T1, 5C

/55%RH; T2, 5C/85%RH; T3, -1 C/99%RH.
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