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Influence of Tenderizing by Sodium Hydrogen Carbonate Soaking on
the Hardness and Sensory Evaluation of Beef and Pork
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Faculty of Home Economics, Japan Women’s University, Bunkyo-ku, Tokyo 112-8681
* Itoham Foods Inc, Kitasouma, Ibaraki 302-0104

The necessity of tenderizing meat for the elderly and complete denture wearers was apparent after
evaluating the influence of the hardness of the meat samples on the ease of feeding persons with
different chewing capability. Meat samples were tenderized by soaking in a sodium hydrogen carbonate
solution and then heat treated by vacuum cooking. The hardness of the meat samples decreased with
increasing concentration of sodium hydrogen carbonate in the soaking solution. A sensory test showed
that the ease of feeding of persons increased with decreasing hardness of the meat samples, while
hydration of the meat protein was increased. The apparent hardness of the meat samples increased
with decreasing compression speed, so that the chewing rhythm of complete denture wearers and of
the elderly was slower than that of dentate subjects. The results indicate that meat was not sufficiently
masticatable as a food for the elderly and the complete denture wearer as compared with the dentate
subjects since the compression speed depended on the apparent hardness of the meat samples in this
study. The overall results reveal that tenderizing meat by sodium hydrogen carbonate soaking made it
easier to feed the elderly and the complete denture wearers.
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Fig. 2. Wedge-shaped plunger used for the hardness
evaluation
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Fig. 3. A figure of the oral sections used for the
evaluation of remaining in the mouth of the
sensory test
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Table 1. Change in weight of the meat samples by the heat treatment
Beef Pork
NaHCO; Ra After heat Weight NaHCO3; Raw After heat Weight
\\

concentration (@) treatment reduction  Significance  concentration @) treatment  reduction  Significance
in soaking soln. & (g) (%) in soaking soln. & (&) (%)

0 mol/i 39.5+2.2 24.7+1.4 38.1+3.0 — 7 0 mol! 74.94+4.2 48.5+2.8 35.21+2.6 7

0.1 mol// 43.943.0 29.5+2.0 33.2+2.6 =’1 . —l 0.1 moV! 70.8+4.8 48.7+2.5 31.2%2.6 — —] ~|

0.2 moW/! 41.4+2.0 29.4+1.5 28.6+2.5 = ; J 0.2 mol/! 70.5+3.4 51.8+2.6 26.5+2.3 = J

0.4 mol/! 42.6+2.1 35.7+3.1 16.8%+3.1 — 0.4 mol/! 72.0+4.0 59.5+3.3 17.3t0.2 —

0 mol/! represents distilled water without any sodium hydrogen carbonate. * Significant at p<0.05, ** significant at p<0.01, ns., not significant (n=

8).
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Fig. 4. Appearance of heat-treated beef and pork samples that had been soaked in 0
mol, 0.1 mol, 0.2 mol and 0.4 moV/! of a sodium hydrogen carbonate solution
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Fig. 5. Relationship between the apparent hardness
of a sample at a compression speed of 600
mm/min and the concentration of sodium

hydrogen carbonate in the soaking solution
@ pork samples, [] beef samples. ** Significant at p<0.01.
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Table 3IZ/R L7z, EEIRE0.2mol/l DEREAD
B2t i, 10mm/min £ » 3 100 mm/min LA
LOFRCERHEEDHD, BEEICHKL DLW LD
bh7: (p<0.01). F7-, EHIBEE 0.2 mol/l DIKR
HAICEVYTH, EMEE 10 mm/min X 9 H 300
mm/min L EDEWELERED BT OB S DFHS,
AEIIEKO W EDFBOLNS (p<0.01). EEE
FE 0.4 mol/l DR M Tix, FEH##EE 600 mm/min
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Table 2. Average scores based on Scheffé’s paired comparison, and F value for the analysis of variance in the

sensory test

NaHCO; conc. Beef Pork
in soaking soln. 0.1molI 0.2moll 0.3mol! 0.4 mol/! F Significance 0.1 moll 0.2moY! 0.3mol/l 0.4 mol/! F Significance
Firmness 1.08 0.13 -0.25 —0.96 18.55 1.04 0.44 -0.33 —1.15 30.03
Ease of swallowing —0.56 0.06 0.15 0.35 5.64 —0.60 =0.27 0.13 0.75 14.53
Remaining in the mouth 0.35 0.04 —0.04 -0.35 3.75 0.19 0.38 =0.17 —0.40 6.72
0 mol// represents distilled water without any sodium hydrogen carbonate. * Significant at p<0.05, ** significant at p<0.01.
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Fig. 6. Distance scale for the sensory evaluation of samples obtained from Scheffé’s paired comparison

Sample A was soaked in distilled water without sodium hydrogen carbonate, sample B was soaked in 0.1 mol/l of sodium
hydrogen carbonate, sample C was soaked in 0.2 mol// of sodium hydrogen carbonate and sample D was soaked in 0.4 mol/l
of sodium hydrogen carbonate. * Significant at p<0.05, ** significant at p<0.01.
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Fig. 7. Relationship between the apparent hardness of a sample at a compression speed of 600 mm/min
and the sensory test

@ pork samples, (J beef samples.
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Ty —2&h, FIAFY—HESRGEDO—DOTHAHIE
FEEE % 50 mm/min & 600 mm/min @ 2 &R IR
X, AHORPTOBIDRELITo7. FDER,
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min @ 4 A% 50 mm/min (ZHREKLPWI EFRDHH
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Table 3. Compression speed dependence on the apparent hardness of a sample

Compression speed Apparent hardness of beef (X10°N/m?)

Apparent hardness of pork (X 10°N/m?)

(mm/min) 0 mol/! 0.1moll 0.2 mol/t 0.4 molii 0 mol/ 0.1mol! 0.2 molt 0.4 mol/!
600 1.62+0.31 1.38+0.34 1.22+0.26 1.0240.32 1.85£0.32 1.50+0.40 1.31:+0.26 LOI£0.11 9
300 1.82£0.47 1.43%0.38 1.38%0.14 I 1.20£0.41 1.67£0.40 1.57£0.32 1.33£0.28 | 4 1.13£0.12 | h
100 1.88£0.50 1.64+0.36 1.36:0.18 -.| 1.2240.17 1.84%0.41 1.57+0.29 1.4310.34J g 1.2410.14J
10 1.91£0.48 1.67+0.30 1.70+0.16 1.2640.13 1.83%0.24 1.83+0.45 1.64%0.26 1.39£0.11

0 mol// represents distilled water without any sodium hydrogen carbonate for the soaking solution. * Significant at p<0.05, ** significant at p< 0.01 (n=8).

WS OEHSEERFELRABEMERLTNS, 1,
FPEOREICL B E, BBV AYEORNTOFX
b, FEAUERERMC, EMHEEEINENHIKS H»
WHEECHBE L, —F, BREEREL LA-BRY -
t—VORMITOESIE, BYH LITHEICEREEED
BONHRBNMAIZH S I EATREINTW S,

AFFEDOHER LY, ERMBLUVEERELES L
RN, EMEEINEL 2 BIL0E, B2rTo
BMEPEL P o TWAIEHREEINI. B
DESDPFEIZBNT, KFETIEZTI I v —DE
MEPAOHEICEAICBEAT AL )IIRELLZ L
X0, 77V v—DBEARIC, READORHEE IR
LTWABIENXTFHIchE, FRNEOHRELHFLETE
2AHE, KEMHEBIY—THrARAY —t—V ki
R, IRLBOKRMELONTT 5121, BEVEHEE

TUMTL72HAS, /RS eATTLI MR -

5. AmOMEICE Y, ROl s 0FEEEEKRE
UBRELIEE, FEICEKRSHLIETHY, B
£, BREfPTH5.

WA, BRRBIICH BIF 2 45~82 D L THE
MBHELEET, REEESELTIVHA~6E95H
EE L HEBRE L REEEFLL, 7o, BRESHEN
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