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STUDIES ON CHANGES OF MEAT QUALITY
DURING CURING PROCESS

Effect of Protin P on the Quality of Meat

Jong Ok KangG, Takahide OkAYAMA and Kenjiro KoNpo

Abstract

The changes in the content of total nitrogen (TN), protein nitrogen (PN), non-protein nitrogen (NPN)
and amino nitrogen (AN) eluted to the various pickles from meat during curing process were investigated.

Three kinds of pickles were used in the present study : Those are distilled water, 2% sodium chloride
and 2% sodium chloride containing a protease Protin P. The structural changes of muscle fiber of cured
pork were also investigated by microscopy. The amount of all of the nitrogens in pickles was increased
during curing process. The amounts of TN, NPN and AN in 2% sodium chloride containing Protin P
were much more than those in 2% sodium chloride without Protin P and in distilled water. However, PN
in 2% sodium chloride containing Protin P was lower than that in 2% sodium chloride without Protin P
and in distilled water. The amount of NPN was increased with a rise in temperature.

From the observation of cross and longitudinal section of muscle tissue, the gross morphology of pork
muscle fibers cured in distilled water was similar to that of untreated pork. The fibers cured in 2%
sodium chloride were increased in the diameter, resulting in the close-in surrounding spaces between the
fibers. On the other hand, when the pork muscle was cured in 2% sodium chloride containing Protin P,

the breakdown of the fibers was observed in clear appearance, and probably caused by the enzymatic

digestion.
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Fig. 1. The standard curve of Protin P by casein-
275 nm method.
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Fig. 2. Changes in the content of total nitrogen in
distilled water, 2% sodium chloride and 2%
sodium chloride containing Protin P used for
curing pork muscle (Muscular longissimus
thoracis) at 20°C.



HRthics ) s WEOEICE T 2 B1% 407

O : Control | 2% NaCl (3C) 50
100 ©1:2% NaCl ®:100Pu/m! O : Control ® 2% NaCl (3T)
: - 500P [1:2% NaCl W :100Pu/ml
= “ +300Pu/ml 4 : 500Pu/mi 4 1300Pu/ml 4 :500Pu/mi
E T -
o) E 40
Z Q
3 2
E >
e £ 30
s ®
= o
€ 5¢ 2
£ c 20}
2 F ° PR —a
) c
a E 0-\0,//0
< 1o} .____-——-—-'0——""'_‘_'__—_‘
| O
0 A . A .
0 1 " 2 i 6 12 |8 24
6 12 I8 24 Time (hr)
ime(hr) . . . .
T ( Fig. 5. Changes in the content of amino nitrogen
Fig. 3. Changes in the content of protein nitrogen in distilled water, 2% sodium chloride and
in distilled water, 2% sodium chloride and 2% sodium chloride containing Protin P used
2% sodium chloride containing Protin P used for curing pork muscle (Muscular longissimus
for curing pork muscle (Muscular longissimus thoracis)at 20°C,

thoracis) at 20°C.
BREEE

200 O :Control @ :2% NaCl(30) 1. EREFOERR
a 0Pum L Ao0pu/m) Fig. 2~5 R L7EL51C, TN, NPNRUANE
BHEEK, 2 BAEHEK, Protin P %24 52 % SHEA
BOWTNOEBKOBATS 6 B, 12850, 24850
L SR A RE BIC Dh M L7ze TN, NPNE
CANDEHEIC D TIRERAKE 3°CO 2 BREEK
j M TIREEE R B SNk 5 7248, Protin PA S
100} ::::::::::::;/a &2 BRMGEBHIC R H LD b Ul shz, P
NEIZDWTHTN, NPNEWANDSEE & [
RINCZDRIIHINL 72 L L, ZOEHEIITN,
NPNRUGANDHEERITD, 24BHHBOERKXT

150}

Nonprotein nitregen(mg/100mi)

9 Bb% <, DT2% WD, Protin P £ a8
WA OIRE & 18 5700 US> T, TNOHMIEN
PNICX5bDTHBZ L, ¥/, Protin PIPN %

o] 6 > s v LU ANZRINEEZZ L LMIZ XN Tz,

i (g 2. KBHEOBFRR
HEKPCRBELIHETEDROD 2 e 2 B
Fig. 4. Changes in the content of non-protein fli— RUCTEH &, [AFAC R R FaDSER < 72 B DASEIEE &
trogen in di§ti]]ed WaFer, 2% Sf)d.ium chlo'nd‘e NIR, CREEMEID I 4 /0y, ~erop
and 2% sodium chloride containing Protin P

used for curing pork muscle (Muscular long- DtFEF ¥ IR T DMDKIEYE &2 o 2 B OB

issimus thoracis) at 20°C. LB3BDTHHSEBEZOND, LeL, BREEHON



408 R OE-M i

Table 1. The amount of total nitrogen, protein
nitrogen, non-protein nitrogen and amino
nitrogen in pickles during curing process
at 40°C (a) and 70°C (b).

(a) (mg N/100ml)
Nitrogen 2% NaCl VProtin P 100 Pu/ml
Time (hr)
6 12 6 12
TN 200.4 230.5 268.3 373.6
PN 102.6 95.1 72.5 72.5
NPN 97.8 135.4 195.7 310.1
AN 8 12 25 70
(b)
Nltrogen 29 NaCl Protin P 100 Pu/ml
Time (hr)
2 4 2 4
TN 140.2 185.4 223.0 287.0
PN 27.3 49.9 49.9 54.4
NPN 112.9 135.4 173.1 229.5
AN 10 15 20 20
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Fig. 6. Cross-section of muscle fibers immersed in

distilled water, 2% sodium chloride and 2%
sodium chloride containing Protin P.

a : After immersion in distilled water for 24
hours at 20°C. b: After immersion in 2%
sodium chloride for 24 hours at 3°C. c: After
immersion in 2% sodium chloride containing
Protin P (300 Pu/ml) for 24 hours at 20°C.
(Magnification x 100)
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Fig. 7. Longitudinal-section of muscle fibers im-

mersed in distilled water, 2% sodium chloride
and 2% sodium chloride containing Protin P.
a : After immersion in distilled water for 12
hours at 20°C. b: After immersion in 2%
sodium chloride for 12 hours at 20°C. c:
After immersion in 2% sodium chloride con-
taining Protin P (500 Pu/ml) for 12 hours at
20°C. (Magnification - 100)



