KOREAN J. FOOD SCI. TECHNOL.
Vol. 20, No. 3, pp 380~ 384(1988)

ZIY¥UYo| 28 ¥ 2 tx0l=8HY Fa5ted
Shelf-life o] O|Xj& H&

ated - o

Z

A - AE3H

GO EAYATY, @ Lojehn 4 BT

Effects of Packaging Methods on Water Adsorption Rate and
Shelf-life of Hot-air and Freeze Dried Garlic Slices

Ha-Young Koh, Hyung-Woo Park, Tong-Sam Kang and *Dong-Hwa Shin
*Department of Food Science and Technology, Chonbuk National University, Chonju
Korea Food Research Institute, Banwol, Kyonggi-do

Abstract

The coefficients of the hot-air and freeze dried garlic isotherms and the critical water activities
of these were estimated to be 0.85-0.94 by the linear regression and 0.58-0.60 by the sensory
evaluation and AE value. Water adsorption rate(K) of hot-air dried garlic packaged with 48um
low density polyethylene(LDPE) decreased from 0.12g H,0,”100g,”day to 0.093g H,0,/100g,"day
with decreasing the package dimension from 0.051m? to 0.029m? at 40°C and 75% RH, and that of
freeze dried one decreased from 0.17g H,0O,/100g, day to 0.12g H,0, 100g, day as the filling
weight increased from 50g to 10g in the package of 0.051m?. Shelf-life of hot-air dried garlic
packaged with 80um LDPE were 99days at 40°C, 283day at 30°C and 455 days at 15°C in the
75% RH. The differences of water contents between predicted data with water vapor
permeability of the copventional method and experimental data were 0-1.5% in the water
content range of around 13-18%, but about 2% in the water content range of around 8-11%.
Key words: shelf-life of (hot-air & freeze) dried garlic slices packaging
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Fig. 1. Adsorption isotherms of hot-air and freeze dried
garlic slices.

©: 40°C Hot-air dried

®: 15 Hot-air dried

A 40°C Freeze dried

A: 15C Freeze dried

Table 1. Linear regression analysis for adsorption iso-
therms of hot-air and freeze dried gorlic at various
temperatures

Drying Storage Linear regression

methods temp. (°C) Al D ; SEx
Hot-air 40 27.690 -0.4445 0.888 1.950
dried 30 28.050 -0.470 0.918 1.678
15 30.852 -0.672 0.928 1.591
Freeze 40 27.690 -0.4445 0.888 1.950
dried 30 28.050 -0.470 0.918 1.678
15 30.852 -0.672 0.928 1.591

*SE :Standard error
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Toble 2. Changes in color of the hot-air dried garlic
flokes at the various water acivities ond 40°C during
storage

Time Water activites

Color  (days) 0.1 032 0.4 0.57 0.65 075 0.85

FHEALAES

L value 3 87.2 85.5 84.6 79.3 58.6 52.1 48.2
87.1 85.1 84.2 76.2 52.5 48.6 44.2
88.0 88.1 83.9 74.2 55.2 52.4 404
87.2 88.0 82.6 71.3 51.1 47.3 40.1

2.34 212 3.62 2.65 6.65 6.60 7.98
2.83 3.17 3.67 3.10 7.59 7.71 9.13
1.57 1.20 2.38 3.64 5.88 6.77 9.47
2.34 1.57 3.83 4.12 9.01 9.75 10.5

14.4 16.7 15.3 10.4 20.7 10.9 20.4
13.3 15.0 15.8 17.8 19.5 20.8 21.2
14.2 14.3 16.2 18.7 20.6 20.9 21.1
14.4 14.2 17.8 19.4 21.1 21.2 204

AE.value 3 13.8 17.5 155 22.0 36.9 42.6 46.0
6 13.3 15.0 15.9 21.8 41,7 .36.4 46.5

9 13.5 13.6 16.3 23.5 39.5 42.3 54.1

15 13.8 13.5 18.5 26.0 44.0 47.4 53.7

Mean 13.6 14.9 16.6 23.3 40.5 42.2 61.6

a value
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Table 3. Changes in color of the freeze dried garlic
flakes at the various water acivities and 40°C during
storage

Time Water activites

(days) 0.11 0.32 0.49 0.57 0.65 0.75 0.85

Color

L value 88.7 88.5 88.2 82.4 71.2 63.2 55.1
87.8 88.7 B88.3 81.3 69.8 57.3 43.1
88.0 88.1 B7.9 74.2 65.2 52.4 40.4

88.2 88.0 87.8 73.4 63.9 47.3 356

1.43 1.14 2,03 2.98 4.10 5.78 8.64
1.45 1.16 2.05 3.10 4.19 6.19 9.13
1.57° 1.20 2.38 3.64 5.88 6.77 9.47
1.62 1.24 2.40 3,76 6.15 6.87 9.88

13.2 14.0 15.2 15.8 18,5 21.9 22.1
12.5 13.2 15.0 16.2 19.5 20.5 22.2
12.7 13.7 154 17.1 199 19.7 223
12.5 12.7 154 17.5 21.4 20.5 21.0

AE.value 3 12,5 1.32 145 23.3 25.4 33.8 41.5
6 11.8 12,4 14.2 17.5 27.1 37.9 48.9

9 12.0 12.9 14.7 22.2 31.0 41.8 63.2

15 12,8 12.0 14.8 23.2 32.6 46.7 58.2

Mean 12,3 12.6 14.6 21.6 29.0 40.1 57.%

—

a value

b value
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Table 4. Sensory scores of hot-air(HD) and freeze dried
{(FD) garlic af 40°C and various relative humidities

Sensory scores
ERH%

FD HD
32 4.6 4.1
49 3.7 3.0
57 2.8 2.6
65 2.3 2.0
75 1.2 1.0

Table 5. Critical water activities of dried garlic deter-
mined by sensory test and AE value

Critial water
__contents(%0B)

15°C 30°C 40°C

Drying methods Sensory AE.value

Hot-air dried 0.58 0.58
Freeze dried 0.59 0.60

14,74 14,74 13.45
17.53 16,10 15.89
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Table 6. Comparison in H,O permeability of LDPE tiims
by CUP and conventional methods at 40°C in hot-air
dried garlic

TAubye]l 4F 9 54 AZxuE ) FHL 59 Shell-life ol v]X & 9%

Storage Thickness CupP Conven- CUP/con-
RH% Am K(g/day/m?) K/x* ilz(k/):ixl ventional
75 45 20.0 0.41 0.085 4.3
90 0.107 3.8
75 80 11.9 0.24 0.124 1.9
90 0.127 1.9

*K,/ x;g H,O /m?/doy,/ mmHg
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Table 7. Linear regression analysis for water content and shelf-life in dried garlic packaged with LDPE *

pouch at various storage conditions

Drying LDPE film Storage conditions K tinear regression Shelf-life
methods Thickness Dimension Temp. Humidity H,0%/da tntercept r? (days)
(bm) (m?) CCy (wRrH) O V)
Hot-air 48 0.051 40 75 0.12 6.46 0.975 59
90 0.18 6.73 0.976 37
15 75 0.039 5.86 0.988 227
90 0.068 5.71 0.988 132
0.029 40 75 0.093 6.41 0.965 76
62 0.051 40 75 0.068 5.87 0.992 111
80 0.051 40 75 0.047 8.87 0.979 g9
30 0.021 8.84 0.990 283
15 0.013 8.83 0.982 455
Freeze 48 0.051 75 0.17 4.05 0.818 70
dried 75(100g) 0.12 4,37 0.956 99
90 0.24 5.52 43

0.912

* LDPE: low density polyethylene
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Table 8. Changes actual and predicted water content of hot-air dried garlic packaged with polyethylene

film(48zm} ot 40°C during 88 days

{unit; g water per 100g solids)

Storage hu- Package di- Time (days)
midity(%RH) mension(m?) 0 10 25 e 50 20 a8
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