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Abstracts

The impregnation of solid foods into the surrounding hypotonic or hypertonic solution was explored as a method
to infuse NaCl in pork loin cube without altering its matrix. Mass transfer kinetics using a diffusive model as the
mathematical model for moisture gain/loss and salt gain and the resulting textural properties were studied for the
surrounding solutions of NaCl 2.5, 5.0, 10.0 and 15% (w/w). It was possible to access the effects of brine concen-
tration on the direction of the resulting water flow, quantify water and salt transfer, and confirm tenderization effect
by salt infusion. For brine concentrations up to 10% it was verified that meat samples gained water, while for pro-
cesses with 15% concentration, pork loin cubes lost water. The effective diffusion coefficients of salt ranged from
2.43x10” to 3.53x10 m%s, while for the values of water ranged from 1.22x10™ to 1.88x10 m?s. The diffusive
model was able to represent well salt gain rates using a single parameter, i.e. an effective diffusion coefficient of
salt through the meat. However, it was not possible to find a characteristic effective diffusion coefficient for water
transfer. Within the range of experimental conditions studied, salt-impregnated samples by 5% (w/w) brine were
shown with minimum hardness, chewiness and shear force.
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Fig. 1. Theoretical diffusion curve for cubical configuration as
per Egs. (8) and (9).
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al., 1984).
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Fig. 2. Effect of brine concentration in the moisture gain (MG)
of pork loin cubes during salting at 25°C. (a) Kinetics of MG, (b)
MG versus brine concentration.
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Fig. 3. Effect of brine concentration in the salt gain (SG) of
pork loin cubes during salting at 25°C. (a) Kinetics of SG (b)
SG versus brine concentration.

}2 Lawrie & Ledward (2006)7F 6% ©]’32] &8
MEE = thick myosin 2A1F-2] B Zg| W 3}7} A2ty
E Zke] F7bo] FEHETL BAs AMES 91835}
1% 712kl B4k o]2lo)] M EZF Alo]ol| o] =LA
o <3 bulk flow’} =TS sz_s}oiu} By

ko] 10% &N oA MG7F 2.5% 2 5% Hrhe=
Je) 2 who 2 Alzbel wt Fotkste AES U
A= bulk flowd] 5 2A|
A o] T (net force)>E FE o5 FTEEHOR
ettt 28I 1% oo FgdorE 30 <
S bulk flow7} 7} =0} ML7F dojdtia Bagk Al
= AN 15%2] A5 S 271 olFel EF ML

=

2 rr
e
o>

N o]

>

b g
oX N
o

é

2o e &g

] qt

=
=R or

¥9,

rr

o

Ho

mlm

4y 2 -Bi—\é rflo rok mi o

Jojut AP} UR|g), o] g AM-S WFst A=)
ol I & A AFAA Ao EAALES 4t Y
5 ol9lo| = FAIA A S-S yHEof S AT

AT
SHa oA SH o] EdolFo] HHE 4L AN E

AE YoM ] gk Ml zatea] o] AHE @l o
3l FLEHo] HE 84 D}Hn;d E 2 gdEro :ILHH’ =

A= bulk flow (hydrodynamic mechanism)oll €]+ 8-}
(&E+=)9] olsZ ldte F5Eol et A o]
7b wg- Fasith FE9] o] sd el st AW
A3} 7ol &Y 5% o]l = CI” ©]23} actin-myosin

o] FgF: BANY FA%ks FHoE 11
(a) 20
O25% - 5% —A—10% —B- 15%

Total weight change (g/100 g)
>
8
\ \
B N ‘\\
. \ ‘ \
\ \
\ \
\\ 4
\
\
e

0 50 100 150 200 250 300 350 400

Time (min)
®) 95 ©2.5% 05% A10% O15%
8 m]
=65 O o
£ O g a
£ 5t A
< o
235 pb A
z 5 A o A
["D A A A A
05 @0 o o o o o o
0 50 100 150 200 250 300 350 400
Time (min)

Fig. 4. Effect of brine concentration in the total weight change
(TWC) of pork loin cubes during salting at 25°C. (a) Kinetics of
TWC (b) s, s,/jm, — m,.

B3] Aeleld dolue 4%

o8] A=t bulk flows} H52S %/ﬂ/x]z_h:]-. fl
A AHE e 9FS AEEE FelA dojues
2] o]&(cell osmotic dehydration)l] <]l LA F £

5 37kl EAete FH NS A che A DA E
o &, A =7t 45 58 dA e net
force’t AR S dFE F Atk ZdEAE A 2o
Fig. 3(a)°lXe 3 v% 2 ALk w2t SG7F 5
7Vekdtt. o]#idh A ae pork tissuedl A T2 Bk Al
Aol #3F Graiver et al. (2006)°] X323 A2} 5, 10,
15 2 20% &5 &9 F§7F54AS 9X|51Y] salt gains
23k Schmidt et al. (2008)2] R} A5t Fig.
3(b)oll= Fig. 3] A3 A& o]&3t 33 f\]ﬂ H

2 A wxe SGote] BAS YERAIT BF
o] 095 o]Ate] AFAIAZ U o= EF o ]oﬂ_/]

SEoM A7kl WE SGE S 2 AR
A< A o] tH(Deumier et al., 2003; Schmidt et al. 2008)

Fig. 4= =3 &9 ol5FE =29 F(net) ol5%F
o= FAS TWCS AlZbe] wE WsE el Zo 2
BE FRoA A7l wet Frtetdnh ', 2.5%A =
1027H4] 22 2 YERIIL 5-15% FxolA s 1iEelA
29 e YeErfidth TWCel mlXE MG e ML

SGo] Qe 2AMSLZ] $15ke] Fig 4(a)e] Alzbol dig

e =



TWC A#Z [s,—s/|m,—m |2 H3+3lo] Fig. 4(b)ell et
WA [s,—s,[/Im,—m,|>1°]H, TWC] SG7} MG X+
MLET © =LA 7] gth= ﬁ; AUI?&E}. 25 % 5%
oo 2 S she Aelle i ols ol T Faol
Z AL 2l & £ AL, 10%NA = 150-200 AFo]o]
4 o] {ﬁ‘rlﬂfﬂﬂi T 7HA @Xel fAbstAl ZHg-skar
15%2] o= &29] o]Fo] TWC &S tf
AL & F AT ojy e A= £ o5 *‘“194 o]

==

Fol thete] e Aztsl AR sk, G| St 3
3 Aol BAAY A2l Al FFE oA A
2 BT 5 Atk

Mass transfer kinetics

2 (8)7 (92} o] ASHAANAM ] Fick's Al 2 {22
A4S olg3h] ishA WA et e e 8
o O A3 7] T2 ¥, @ }
FA 28] @ T Foll 7= &

o

g A

o,

ot

Moo 32 1o

A

=

3

8
M

tlo 4z
2 g ™
i)
)

> o

Table 1. Moisture and NaCl effective diffusion coefficients (D
s,) at different brine concentration
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Fig. 5. Linear regression plot (log(M,) and log(S,) versus time) as per Eqs.
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Table 2. Texture profile analysis and shear force parameters of meat samples treated by brine solution during 6 h

Parameter” Control" 2.5% 5% 10% 15%
Hardness (g) 4.021.83460429%  2.593.834341 37° 852.67£316.78  1347.17+833.50®  2,075.33+1250.72"
Adhesiveness (mJ) 0.68+0.02 122005 1.62£0.29° 4.97:0.26" 4.07£0.43
Cohesiveness 0.34+0.015% 0.44+0.01° 0.52+0.06¢ 0.34+0.03* 0.63+0.02¢
Springiness (mm) 3.16+0.02° 3.9440.05" 5.49+0.17° 4.88+0.68° 6.36:0.18°
Chewiness (mlJ) 46.07+7.25° 47.43+14.14° 14.74£2.21* 21.55+13.52 46.22+4.43°

Shear force (g) 3,172.17£230.17¢ 1,816.50+259.18"

1,423.834206.12° 1,587.50£52.57% 1,991.17+83.51°

DControl represents for raw samples.

YEach data was expressed as the mean+SD of three independent experiments.
9Hardness (g) - Chewiness (mJ); Texture profile analysis, Shear force; Shear force measurement.

*Different letters in the same row indicate significant differences (p<0.05).
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