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Effect of Sugars on Texture of Dried Meat
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i
SUMMARY: To clarify the reason for the soft texture of dried meat with Sugar& UM
drying rate of the sliced pork and the denaturing ra%e of myofibrillar proteins Prepare ﬂﬂ
the sliced pork were compared during heat-drying treatment of the sliced pork in the prﬁ{w
of sugars. When sugars were added to the sliced pork, the denaturing rate delayed more it
the drying rate. From this result, we assumed that the dried pork would be soft since )t
decrease in moisture of the sliced pork would occur prior to the denaturation of Contrﬂ
proteins during heat-drying treatment in the presence of sugars. ‘
1. INTRODUCTION dri‘"‘"
Recently, the Japanese consumer prefers soft textured muscle food, inc)uding iﬂ"
meat. However, the texture of dried meat is generally stiff. On the other hands Chéﬁ
style dried pork, “Nikukan", which contains high concentrations of sucrose has A Wﬁ
texture. In this study, we clarified the reason for the soft texture of dried ‘
containing high concentrations of sugars. ‘
2. MATERIALS AND METHODS
2-1. Preparation of heat-dried pork qﬁﬁ
g
Lean and frozen ham was sliced into 3 mm thick pieces. The sliced pork Wwa° ﬁwﬁl
with pickling solution (sliced pork:pickling solution = 2:1, w/w) containing 0.75 ;i vﬂﬂﬁ
chloride, 0.2 % sodium pyrophosphate, and 0 - 75 X glucose or 0 - 756 X sucrose unde® 5NN£
condition for 16 hours. The added pickling solution was completely absorbed bY theoclﬁ
pork. Immediately after massaging, the sliced-massaged pork was heat-dried at 5OCMWA
appropriate intervals, a part of the meat was packed in a polyvinylidenechloride ewﬁl
polyester/polyethylene pouch and cooled in ice-water(l). The texture or biow
properties of the heat-dried pork was then measured.
2-2. Preparation of myofibril : 5W
Myofibril from heat-dried pork was prepared according to Hashimoto and Aralﬂ/
suspended in 0.16 M KCl and 40 mM Tris-HCl (pH 7.5).
2-3. Solubility of myofibril Tﬁsmﬁ
Myofibril prepared from heat-dried pork was suspended in 0.6 M KCl1 and 40 oM Kﬂt“
(pH 7.5) or 8 M urea, 2 % SDS, 2 % 2-mercaptoethanol and 20 mM Tris-HCl (pH 8.0): & if '
5°C overnight. The protein concentration of the whole suspension before eﬂstw
supernatant after centrifugation at 3,000 X g for 30 min were measured. Solubility
relative concentration value before and after centrifugation (3).
2-4, Ca-ATPase activity of myofibril prepared from heat-dried pork 5% it :
Ca-ATPase activity of myofibril prepared from heat-dried meat was assayed 3t2 4 ﬂm

medium of 0.1 M KC1, 5 mM CaClz, 25 mM Tris-maleate (pH 7.0), 1 mM ATP, and 0.2
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a 1brijjar protein. The ATPase reaction was started by adding ATP, and it was stopped

Certaj, .
hb Ran intervals by adding perchloric acid to make its final concentration of 5 %.
Qrat

ed

4 inorganic orthophosphate (Pi) was determined by the method of Youngbrug-Youngbrug

(

With
Stannous chloride as the reagent.

L5
. Sh
€ar force value
The
Phe Shear force value of heat-dried pork (1.5 X 5 mm) was measured using a Fudo-
Omet
er

9 (1).
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Fotes
€in concentration

The
iy prOtEin concentration was determined by the biuret method (5), using bovine albumin
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Ufs Culation of the changing rate constant of some properties and the additional effect
u&ar
s
On the changing rate constant

in%t Changing rate constant (k) for the decrease in moisture content of sliced pork,
ivat.

MMT lon of Ca-ATPase activity of myofibril, or decrease in solubility with 0.6 M KCl, 40
ig

=HCE

k: 1 (PH 7.5) were calculated using the relation:
o R~

WNTE n Ct)Xl/t,

0 anq Ct are the value before and after t second of heat-drying treatment.

Th
& ada .
& ddltlonal effect (e) of sugars were calculated using the relation:

(g
a8k . o

“%re 0 = log k,)X1/a,

me " prand kt are the first order rate constants for the decrease in moisture content of
14

] ed 1

]W 0 POrk, jnactivation of Ca-ATPase activity of myofibril, or decrease of solubility
6y

V‘RE&; KC]* 40 mM Tris-HCl1 (pH 7.5) in the absence and presence of sugars (a M),

R LTS anp : :

1l D DISCUSSION

Omp !
a
Fison of some properties of dried pork

! Q%MOSture content, solubility with® 0.6 "M KC1 (pH 7.5) or"8:M urea 2 %.SDS; 2 %
”ﬁm ano} (pH 8.0) of myofibril prepared from dried pork and shear force value of four
b Porks pur ; : - - . 5 -

0 Mneq chased in a market were compared. As shown in Fig.1l, the four dried porks
Hl%s e Same amount of moisture (14.5 - 15.5 %), but they showed different shear force
RwubuitShear force values of the four dried meats seemed to be associated with the
d“ed L Y with 0.6 ¥ kCI (pH 7.5) of myofibril; the higher the shear force value of the
%Ohbriiat’. the lower the solubility. Therefore we assumed that the denaturation of
Mg‘ 1 ]ar Protein has an influence upon the texture of the dried pork. Jerky D, shown in
MQWSE vas Chinese style dried pork, "Nikukan", and it contained high concentrations of
' Ch Shown in Table 1.

a
, an:ie 0f some properties during heat-treatment of sliced pork without sugar
iebrﬁd ’ in Solubility with 0.6 M KCl1 (pH 7.5) and Ca-ATPase activity of the myofibril
n%e“ig&:hm the sliced pork and moisture content of the sliced pork during heat-drying was

f the b2 As shown in Fig.2, when sliced pork was heat-dried at 50°C, moisture content

M“hb *liceq

vy Pork and Ca-ATPase activity and solubility with 0.6 M KC1 (pH 7.5) of the

re
Pareq from the sliced pork changed according to a first order reaction rate. The
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order of changing rates was the rate constant of inactivation of Ca-ATPase > the d
solubility > the decrease in moisture content. This fact suggested that contractile€
started to denature in the early period of the heat-drying treatment, and then the

of the sliced pork continuously started to decrease during heat-drying. d |
tende’’

{ht
ing
denaturation of the contractile protein of the sliced pork could be prevented dur? !

From these results, we assumed that the texture of the dried pork would be

heat-drying process. !

at?*
e

3-3. Effect of sugars on the changing rate of properties of sliced pork during heat’tr

andion thestexture of bthe dried pork Wﬂ
AT

3 : : o a
Biochemical properties of myofibril prepared from the sliced pork such as ; Nﬁ

cof
activity and solubility with 0.6 M KCl, 40 mM Tris-HCl (pH 7.5) solution and moisture gt
val’

of the sliced pork were measured during heat-drying of the sliced pork containing

concentrations of sucrose or glucose. pif
(i

s

Plotting the logarithm of the rate constant versus the initial molality of sucr? 0
e
0P

3) or glucose (Fig. 4), linear relations were obtained for all indices employed. AR f“ﬁ
e

the logarithm of the rate constant versus the initial molality of sugar expressed the "
th®
(e) of sugar versus heat-treatment of the sliced pork. The order of the effect W&° ‘“N
bl
: 50]L
value" for the inactivation of myofibrillar Ca-ATPase > that for the decrease in

of myofibril > that for the decrease of moisture content of sliced pork. i |
dufing {
0
ol
430
denatura j0°

gl
the

Judged from the "e value", it was strongly suggested that the added sugar

heat-treatment of sliced pork effectively delayed the speed of the
contractile protein compared with that of the decrease in moisture content of luwﬁ

$:
pork. In addition, the effect of sucrose was nearly two-fold stronger than that ©

for the change in indices employed (see Table 2). d
je
heat'dr 0

{nst

When sliced pork containing no sugar, 2 M glucose, or 2 M sucrose were

SOOC. shear force values of sliced pork containing no sugar increase rapidly, then e

05
ert
sliced pork containing 2 M glucose, and then that of sliced pork containing 2 M SU

shown in Fig.5.
Btura K
5 s
From these results, we assumed that the dried pork would be hard since the L i pW
. pe 1
: 1i¢ 0
of contractile protein would occur prior to the decrease in moisture of the % W0 |

1o BB
during heat-drying treatment without sugar, and that, on the other hand, the d11ed

oL
be soft since the decrease in moisture of the sliced pork would occur pri
denaturation of contractile protein during heat-drying treatment with sugar.
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A

1Ry
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: - 0 Fig.2 Changes in moisture content of

jerky A jerky B kyC jerkyD e by Itshie
s R T dried pork, solubility with 0.6 M KCI,
40 mM Tris-HCl (pH 7.5), and Ca-ATPase

s of myofibril prepared from sliced pork
1g.1 : ; =
foyy 3 Comparison of some properties of during heat-drying at 50,C.
Filed porks purchased in a market.
il Preparation of heat-dried massaged
o | myof‘M”'S““'C content (M ,solubility of sliced pork was done as described in
(py 'OTil with 0.6 M KCl, 40 mM Tris-HCl seation “"2-=J%.0 © Molsturegeontent s Was
2 e *5) (@ or 8M urea, 2 % SDS, 2 % measured using a part of the dried pork.
a(o)'”:am('elhanol, 20 MM Tris-HCI (pH Myofibril was prepared using the other
0f g0 1) , and shear force value ([J) part of the dried pork. Solubility was
Vere Ur dried pork purchased in a market measured as described in section "2-3",
; * COmpared . and Ca-ATPase activity was measured as
& X described in section "2-4".
Table
ol' QF\U‘W? cal composition of Chinese style dried pork “Nikukan
°Mposiy
"t jh\" tton (%) Carbohydrate composition
Tola
el 16.79
it\' L 35.05
) b, ’
gy Vdrage 7.18 (%) (g/100g dry)
3 Glucose 0.17 0.20
| Sucrose 35.05 42.12
¢ Others 2.02 2.43
{h ‘ o :
37.24 44.75
{
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‘ﬁ ~
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1 5 1 2 ] 3 2 3 1 1 1
n 3
iy, 0 60 120 180
-Once A
of Mtration of sucrose (M) D i i i 50°
Initial concentration of glucose (M) ehydration time (min) at 50°C
Tin " o -
Q““Ra it Fig. 5. Change in stiffness of sliced
typ ONs hmi ¢ ’ k t 2 1 s
Ip o t Plot of the apparen! por containing no sugar, 2 M glucose,
; ,m”fc-n( for the changes - Fig.4 Logarithmic plot of the apparent or 2 M sucrose during heat-drying at
1° N ,'</5“f\41\!):mn st it by 'ﬁ(‘i rate constant for Lhe changes of 50°C
0 (:enuij function of «:;J;'»;)«:(' moisture content ,Ca-ATPase T
0 | | ”“al‘ alionp, : and solubility as a function of glucose Heat-dried preparation of massaged
g ‘ | dry initial concentration. sliced pork containing no sugar (O ) ,
ation of massaged 2 M glucose (O) , or 2 M sucrose ( &)
various /-nnm;n; Glucose was used instead of were done as described in section "2-1".
were done ag Sucrose. Other conditions were same as The shear force value of the dried pork
2=1, The ~Hipef & Fig. 3. was measured. Numbers in parenthesis
for the changes of indicate the final moisture content of
“4-~ATPase activity the sliced pork.
2 calculated as n
2-gn. Tabile . 2. Additional effect of added sucrose and glucose on changing

rate of three indicator upon heat-drying of sliced pork.

Indicator ) es/ec
Moisture content 1.8
Ca-ATPase activity 0.44 Cc.88 270
Solubility 0.35 0.70 25 9

The additional effect of sucrose and glucose on changing rate
were estimated from the linear relations between the logarithm of the
rate constant and the initial sugar concentration (M) as described in
Section '"2=7'".
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