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Abstract

In this study, salting conditions and dehydration methods were investigated. Salting time, concentration and temperature
could be considered to variables in salting conditions. The diffused salt amounts to beef jerky depending on time are sharply
increased in two hours. This result is caused by the difference decrease of concentration gradient between bulk solution and
beef jerky. The increase of salting concentration and temperature resulted also in the increase of a diffused salt. The deeper
bulk concentration made diffusion to beef easily with the bigger driving force and the movement of molecules is more active
according to temperature increase. Dehydration is conducted with various methods such as natural drying, cold air drying
and hot air drying. Comparing with color and texture among the drying methods, cold air drying showed superior quality in
color and texture. Beef jerky by cold air drying colored more reddish than other drying methods and good cutting shear
stress and tensile strength. In case of hardness and chewiness, hot air drying method showed the highest value, which means
the worst texture.
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Table. 1. Activation energy and diffusion coefficients at SE59 dHYr
various concentration 2= 0)
T o
Brine Activation Diffusion
, Brine conc.(%)  Energy Coefficient R-square at t=0 and - #/2 < X < £/2,Co =0
tlme(hr) ] 2
(caljmol) (i fhr) at 150 and X = -¢/2, £/2, Co = C,
2 1.0 8598.27 09634 0.9923 .
Aol zvie) AAzdeE ()4 HE FtE HaHt
L5 6632 L6634 09715 e il AENT A8 F don o] HoRFH 2uJ]
SaA%5E FaRo
20 218192 20714 09716 Cy=C _ 8 ¢ 1
Ci—Cy 2 nz=:1 @2n— )EXp
4 10 657852 0.1492 09342 [—D,(2n—D*(E) %]
...(2)
15 3016.42 0.8801 09184
where,
.oz =o AL
20 1836.12 21137 09710 Co: Foh oo 27) &5 T2
Gy : Brine®] &% (g salt /100 g water)
. o o -
6 10 21156 0542 08929 Co A el $EFUS £F FE( salt /100g water
in meat)
15 1844.71 1.303 0.999 D, : Apparent diffusion coefficient (mm’/hr)
£ 59 F7(mm)
20 1009.42 2137 0.9916 t : time (hr)
gzt o x|
L3 3FALA|ZS= = ods}: i
rsnced P ] 3l BAAI4R) 1) ]_\_ 29 Arrhemus- equation
o H&sl] 2xo) F&F} activation energyE FE F
{1 g,
[wnmerston in sauce solunorﬂ D=D Oexp( Ea ) ......... 3)
ﬂ RT
L making shape J 0:17]}\1’
Ea : Activation energy (cal/mole)
ﬂ R : Gas constant (cal/molK)
drying with various methods A 2%(K)
(natural drying, hot air drying. cold air drying) Do : ¥ EAF=(mm’/min)
4 UESEds
L beef jerky J
W —
Fig. 2. Manufacturing procedure for beef jerky. X = WSWS k]‘fgt(étg} gx(/)ellitézr ------ @)
e
254 Uzel AT BE wgy Aol By X
32, % Fiokse) Al 2830 JUBEAL 0|83 ?—6}
X" The equilibrium moisture content
52C aC W (kg equilibrivm moisture/kg dry solid)
7 =55




R : drying rate kg H,O/h « m’
Ls : kg of dry solid _
A : the exposed surface area for drying in m’
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Fig. 3. Changes of a diffused salt amount depending on
immersion time and concentration at 15T, 2.5 cm thickness.
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Fig. 4. Changes of a diffused salt amount depending on
immersion time and concentration at 207, 2.5 cp thickness.

e
e P P
/‘//-l
14 /
- /—__,.—rl/
12

Salt concentiation(%)
o
& -

—— 2w Bine time
@ 4 Biine time
v Bring ime
-3¢~ Bhr Brine time
~—%— 10k Brine ime

o
Py

o
S

02

0- R, o — - IR

Temperature (T)

Fig. 5. Changes of a diffused salt amount depending on
temperature and immersion time at 2%, 1.5 cm thickness.

Al W gdofu x|

59 QAUA 2T AFE Sl g @Al
o AL he 7 FrAA x99 JFgE ¢
B3 23)9) ArmheniusA]E o] 83t} A2E B3} oy
AE Table. 1o JEPHRAL, Fig. 62 YT# Ln Da)@AE
ZAIS AAZ Ln (Dayet TS #A7F A¥Ho=2 Jehy
Ao el 93 gdFo] AnheniusAo] F HEBE
& 5 Stk SR E aFe Fite] 6413t o] F =
Z71E0] A glo] AF9 Fito] A9 o Eyrty By
6A1ZPARA o] 233t ouAwt e

R27} 0.8%0.98 thA|Fog FA vehgon], &A3 oy
AE F59 AIZte] 71 45 gho] w@o} ok o] An
T & 50209 B2 J4FEARA 2holF X BI
BidA A FRAME LezdAMET JiAeR Be
gAY A 7} dR3ivhe 299 Hd AEoE YR
o &8, e sE7 7SS 3ol sokAle A

o2 et

g}
o}

05
0 N " —_ —
om 004 006 006 o7 008

i

Fig. 6. Effects of temperature on apparent diffusion
coefficient using Arrhenius equation in radish.
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Table. 2. Drying rate depending on time at different drying
methods

drying

cold air

. drying L
fime(day) natural drying drying time(hn) hot air drying
1 73.02 2.0 1 3595
2 1144 5.33 2 19.10
3 4.57 1.80 3 020
4 1.39 0.88 4 410
5 0.84 0.55 5 1.67
6 0.85 041 6 134
7 042 028 7 0.85
8 0.39 021 8 051
9 027 0.15 9 046
10 032 0.18 10 033
11 0.15 0.11 1 028
12 0.7 012 12 142
13 005 0.07 13 0.05
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Table, 3. Exprimental data of color value in beef jerky

L a b AE
natural drying 24712 1.802 2416 724724
cold drying 23458 3512 1.718 73.8469
hot drying 23.338 1.198 1.834 73.8921
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