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A study on increasing the water holding capacity of
retorted beef for texture softening by pre-treatment
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Abstract This study was conducted to soften the tough texture of retorted beef in storage by increasing the water holding
capacity (WHC) after pretreatment involving soaking and blanching in a phosphate solution. The yield of pretreated beef,
based on weight as an indirect indicator of WHC, soaked in 0.35% (w/w) complex phosphates for 1h, increased by 5-
10%, in contrast to the untreated control in which the rib and shank was heated at 100°C for 5-40 min. Additionally,
strength of mechanical toughness in the fore rump and rib after phosphate curing at 115°C for 30 min and blanching at
100°C for 2 min were significantly decreased to 1.3 and 1.4 kg, (»p<0.05) as compared to 2.0 and 1.8 kg, in the control,
respectively. During storage of retorted beef for 30 days at 10°C, rib and shank pretreated with 0.35% complex phosphates
exhibited a highly soft texture as compared to that of untreated beef. The softening of pretreated beef was based on the

increased WHC due to complex phosphates.
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Fig. 1. The improvement effect on yield of beef rib and shank by
pre-treatment with 0.35% (w/w) complex sodium-phosphate on
heating (I, pre-treatment on beef rib; [], non-treatment on beef
rib; A, pre-treatment on beef shank; A, non-treatment on beef
shank). Vertical bar represents standard deviation. Values marked
above the bar with different letters are significantly different by
ANOVA with Duncan’s multiple range test at p<0.05.

Table 1. The comparison of toughness on various retorted beef
meats by change of F value related to heating intensity

1)
Heating Toughness of meat (kg,)
intensity Part of beef
(F, value) Rib Shank Fore rump
1.5 1.81+0.05* 1.60+0.03* 2.00+0.04°
2.5 1.63+0.04° 1.41£0.06° 1.82+0.05°
3.0 1.40+0.04° 1.38+0.04° 1.55+0.03¢

DValues are expressed as meantstandard deviation (#=20).

Values marked above meantstandard deviation with different letters
are significantly different by ANOVA with Duncan’s multiple range
test at p<0.05.

2oz FAHY Je vEFe] Fe A=)z R g
o] Ha 7] whAe] Hlgo] & Holw, 7)) Ao] AAX
R FE& RS FdsA AZH UE Ao EAolrt
(3,6,7,13).
HEZEA HX2| 52

healEel AR EE Mk 7] fEe AL e WAl
A ALY BRA] Z2F o] AAA EHo] AstEEd ols HA
3} &7] M E A 23S As7E Aol Fasitt o
e HS 7otele] Al FFe AA R 2 2l ol

3 115-121°Co1A] Fgkol 1.5-3.00) HA 718 o] zbzh g2
A=E 2489k A3 A3 Fob 15004 2508 F718 A
Al FF 25T 10-13% W] 23 st gasig o, Aleato]
ZA FZ2 B% s 2 el vidl] Hdol gk 23 A
37} 2 dolyitt, FAF R F, gk 25904 A A=) 14 ke,
ZA 2814 16 kg, 29 1.8 kg, 2uk ZH7F 13, 22% o
Al VERTHTable 1). AFElAFe] 7§ FEolu} Tho] @ol 4
A7|A R v Aol A3 317] A ] Ao] F& ol &
of Yo 7idsid AR 540 ATh23).

T3 71Ed el 23 A3t ArE Yehe 27 Arde 3
ARl ALBATE F22Hp<0.05) JA FHEA. v BHE
Eo} 72 32 3¢ GRS AHEsttd 24 A3t a3

A

¢

ALl
=

oot
T
2,

567

HNo treatment M Pre-treatment Cooking

a

1.5

1.0

Toughness of meat (kg;)

0.5

0.0
Rib Fore rump
Part of beef

Fig. 2. The comparison of toughness on various retorted beef
meats with and without pre-treatment of 0.35% (w/w) complex
sodium-phosphate against home cooking type. Vertical bar
represents standard deviation. Values marked above the bar with
different letters are significantly different by ANOVA with Duncan’s
multiple range test at p<0.05.
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Fig. 3. The correlation relationship between sensory evaluation
related to texture and toughness on mechanical measurement of
retorted beef rib by pre-treatment of 0.35% (w/w) complex
sodium-phosphate. Vertical bar represents standard deviation.
Values marked above the bar with different letters are significantly
different by ANOVA with Duncan’s multiple range test at p<0.05.
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Fig. 4. The change of toughness on various retorted beef meats
with and without pre-treatment of 0.35% (w/w) complex
sodium-phosphate after storing during 30 days at 10°C. Vertical
bar represents standard deviation. Values marked above the bar with
different letters are significantly different by ANOVA with Duncan’s
multiple range test at p<0.05.
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