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In addition to the recent works1“9)on the problems cone

/

concerning the

formation of cured meat color briefly reviewed in the previous paper1 ^  

the results of investigations on the reaction of nitrite P-*- —
^  its distribution in myofibrils and actomyosin fractions , nen- 
etzymatic reduction and oxidation of heme pigments by nicotinar.r.ao 
Offline dinucleotide and flavins12] and the relation between ensvmatic 
Activities and myoglobin content in bovine and porcine muscles have

Also been rerouted quite recently.
In processing cooked sausage, a rapid emulsion curing proceo^ has 

c°tne to be widely employed in our country of late, where the raw near. 
Pulsion is cooked immediately after the comminuted raw meat has been 

*ixed with curing ingredients and then stuffed into a casing.
In the previous workl0)it has been observed that of all the^four 

^actions obtained from porcine skeletal muscle, vi^. , uurcop.-.t^.aj 

fibrils, mitochondria and microsomes fractions, sareoplc^n 
ibited the most favorable effects on the decomposition of nitrite

tjrAe formation of cooked cured meat color in the above-mentioned rapid

ĉ bing process under anaerooic condition.
The main purpose of the present work is to investigate the effects

Of
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sarcoplasm, in particule. he low-molecular fraction of sax c<̂ plc-*->m

alned from porcine skeletal muscle on the behavior of nitrite and the 
Motion of cooked cured meat color in the above-mentioned rapxe
ihg process under anaerocic condition
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1. Sarcoulasm fraction was prepared from minced porcine skeletal
•** _  _  < l  i- _  « « A / i ^  i t  v» n

C^e(. M. auductores ) just 
1 4)

>c aft<er slaughter following the procedure

se.ser et al.
nrti ons of sarcoplasm wei e 2. Whole, high- ana low-molecular factions

Pared by the procedure given in Fig. 1 •

minced porcine skeletal muscle 100 g 
( M. adductores )

¡^Greaser et al. (l9o9)j

sarcoplasm fraction 400 ml  ̂ u n°
*. , j-J an ni i-, n rotary vacuum evaporator kept at iu oconcentrate to aO ml m  a

40 ml 4 0 ml
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adjust to pH y„5 
with 1N HCl

dialyze against distilled 
overnight _ at k°C using a

veronal tuffer 
of pH 5,5

50 ml

inside solution of 
cellophane n e mbran e
dialyze against 0.5M 
N a Cl-251r<M histidine 
buffer of pH 7.6 using 
a cellophane membrane
adjust the inside solution 
of cellophane membrane to 
pH 5.5 with IN HCl

veronal buffer 
of pH 5.5

50 ml

water (500 ml) 
col1ophane m embrane 
-----h
outside solution of 
cellophane membrane

I .
concentrate to 40 nu 
as before 

i 
!

adjust to pH 5-5 
with IN HCl

veronal buffet 
of pH 5»5

50 ml
1

whole
sarcoplasm 
fraction

high- low-
molecular molecular
fraction fraction i ___1

Fig. 1. Preparation of whole, high™ and low-molecular fractions 
of sarcoplasm from porcine skeletal muscle

■f
3. Purified porcine myoglobin( Mb ) was prepared in the same mark1-0 

as described in the previous paper1

L. Figures for color formation ability( CFA ), nitrite, reducing
»c

ability! RA ) and sulfhydryl groups were determined in the same manned
10)as described in the previous paper .

5. Each test sample of whole, high- and low-molecular fractions 
sarcoplasm was prepared according to the procedure given in Fig. 2, 
then subjected to the determination of CFA, nitrite, RA and SH group5.

each sarcoplasm fraction T ml 
( in a Thunberg tubo )
veronal buffer of pH 5*5 1 ml
11% Mb aqueous solution 0.1 ml*
veronal buffer of pH 5.5 containing 0.22% NalTOp

cook at 75°C for one hour at a vacuum of 5 mm Hg
cool with running tap water for 10 min

and SH groups
Mb 0.5%

determine CFA, NaNOp, k

* final concentration NaNO. 0 .01%

0.1 ml*

Fig. 2. Preparation of each test sample of whole, high- 
and low-molecular fractions of sarcoplasm from 
porcine skeletal muscle



c

h low-molecular fraction of sarcoplasm from porcine skeletal
r Sc~e was further separated into fifty fractions of 5 ml each by Sephadex

 ̂ Gel filtration following'the procedure given in Fig. 3» and then each 
iractin.. 0n of 5 El was subjected to both the determination of ninhydrin-

ftive substance by the method of Yemm and Cocking1^ a n d  the determi- 
flat--

ion of carbohydrate by the method of Scott and Melvin16^

îractio 
t

further, as shown in Fig. 4, it has been found that the low-molecular

h

'n °f sarcoplasm has an absorption maximum at 248 mu. This means
aat t i - ,

aere is a possibility of the existence of some unknown substance(s) ̂ ^  U  ----------------  -------------------------------------------- ------------------------------------------------------------ w

n£ an absorption maximum at 248 mjx. Therefore, each fraction of 5 ml 
- -»
als° subjected to the measurement of the absorbance at 248

50g

mp,

C0p,
cop;

d porcine skeletal muscle 
( M. adductores)
[ Greaser et al, (196e)))

-asm 200 ml

tfl 511 ̂ ate to 40 ml in a rotary vacuum evaporator kept at 10°C
 ̂cel 9°a -̂ns  ̂ distilled water( >̂00 ml ) overnight at 4° C using 
0ll< -‘-opnane men.bran e

c0n s°lution of cellophane membrane
eîli'rate to 15 ml. as before 

'-ypnato •
^  4°c 6 lnto 50 fractions of 5 ml each by Sephadex G-50 gel filtration 

/ columnc°hdétions
2,5 x 10 cm

buffer : O.JH ITaCl-5mM histidine buffer (pH 7.6) 
s flow rate : 0.5 ml/min

Fractionation of the low-molecular fraction of sarcoplasm 
from porcine skeletal muscle by Sephadex G-50 gel filtration

Absorption maxinrnm

Wave length ( mp )

P ig .  4. Ultraviolet spectrura of the low-molecular fraction of 
sarcoplasm from porcine skeletal muscle

( In  this case, the low-molecular fraction sample v/as prepared 
by diluting the outside solution of cellophane membrane obtained 
by the procedure given in Pig.3 10-fold with 0.1?,! NaCl-5znM 
histidine buffer of pH 1.6.)
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7. Each test sample of the fractions of 5 nil each of the low- 
molecular fraction of sarcoplasm fractionated was prepared following 
the procedure given in Fig. 5, and then subjected to the determination 
of CFA, nitrite, RA and SH groups.

each fraction of 5 ml of the low-molecular fraction of sarcoplasm
fractionated

!
adjust to pH 5.5 with 0.1N HC1 solution 
make up to 10 ml with veronal buffer of pH 5»5

i
pipette 2 ml into a Thunberg tube

2.75% Mb aqueous solution 0.1 ml*
veronal buffer of pH 5«5 containing 0.055% NaNOp 0.1 ml* 

cook at 75°c for one hour at a vacuum of 5 mm Hg
s

cool with running tap water for 10 min 
determine CFA, NaNOp, RA and SH groups

* final concent 

(corresponding

ra

to

/
tion

0 S/O Mb

Mb 0.125%
NaNOp 25 ppm
and 0,01% NaNOp in meat 'cample)

Fig. 5. Preparation of each test sample of the fractions of 5 ml 
each of the low-molecular fraction of sarcoplasm fractionated

Results and Discussion

1. Effects of whole and fractionated sarcoplasm fractions of 
poröine.'skeletal.-muscle on the behavior of nitrite and the 
formation of coolrod cured meat color

As shown in Table 1, the low-molecular fraction of sarcoplasm 
exerted evidently more favorable effects than the high-molecular 
fraction on the decomposition of nitrite and the formation of coolcod 
cured meat color.

2c Distribution patterns of CPA, RA, and the amounts of SH group3 
remaining nitrite, ninhydrin-positive substance(s), 
carbohydrate(s) and unknown substance(s) having an absorption 
maximum at 248 mu in the low-molecular fraction of sarcoplasm 
on Sephadex C— 50

According to the results given in Fig« 6, armain peak 
exhibiting the most favorable effect on the formation ¡. of cooked 
cured meat color was observed in the region between fraction

2 3 G



■‘•'obla i. Effects of w'nolo and fractionated enrcoploon fractiono of porcino okoletol 
auoclo on the bohavior of nitrite and tho forcation of cookod cured neat

c z

c o l o r  i n  r a p i d  c u r i n g  p r c c o s o

F r a c t i o n

R e t r a i n i n g  K a N Q , 
a ;

a f t e r  c o o k in g

H a li0 „  d o c e n p o o o d  
^  a )  

a f t o r  c o  o’t i n g
C F A

P F 3
I n d e u  b )  
n u n b o r P F 3

In d o re  c \ 
n u m b e r

A b s o r b a n c e
a t  3 9 5  n p

I n d o 2  ..s  
n u m b e r  ;

U h o lo
c a r c o p l e c a
f r a c t i o n

6 3 . 0 6 3 32.0 t o o

,
0 . 6 2 5 1 0 0

.

F i - b -
c o l o c u l c r
f r a c t i o n

8 3 . 2 S 3 1 6.8
J

5 3 0 . 6 C 3 6 5

f o r r -
x o l o c u l o r
f r a c t i o n

7 1 * .5 7 5 2 5 . 5 8 0 0 , 5 1 2 8 2

___________

a) Cookod for ono hour at 75°C Ituuediately after 100 ppa of IlalJÔ  had beon addod 

to each fi'actioa.
h) Pi£uros for indox nuDbor voro calculated on tho basic of 100 ppa of IioHOg added aa 100, 
c) Figures for indor number core calculated on the basis of the aaount of HaUOg 

deconposed in whole earcoplasa fraction as 100.
<3) Figures for indeu nunber wore calculated on the basis of the absorbance value for

whole sarcoplasn fraction aa 100,

si's 35 and 40 oi? so , and in this region Doth, che amount s ox SK
°uPs and nitrite decomposed were the largest, ana cue reducing abili 'ey 

V'ha
Clle most striding too,
la addition, as shown in Fig* 7, this region was xound on the whore 

3° aich in ninhydrin-positive substance!s), carbohydrate!s) and 
"h°wn. substance!s) having an absorption maximum at 248 mp.

it seems very interesting that in the rapid emulsion curing process 
anaeroDic condition, according to the results ou the present 

^ Ve3tigati011i in the whole muscle tissue the sarcoplasm fraction, in 
^iouiar the low-molecular fraction of sarcoplasm was the mostvi T •p >

th lcaci°us in promoting the formation of cooked cured meat color, and 
¿Z"0 the results of the experiment fractionating the low-molecular 

’Gcion of sarcoplasm by Sephadex G-50 gel filtration represented in 
6 and Pige 7 seem to support the suggestion that the substances

11 oh
Sit

lriay have played mo3t important roles in developing cooked cured 
oofor may probably be those having fairly low molecular weights« 

 ̂ ^ith great interest further work is in progress to clarify one 
GrQtcei properties of the substances existing in the low-molecular
■sio-tion of sarcoplasm and exhibiting the most favorable effect on the
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Fraction number

c

Fig'. 6. Distribution patterns of CFA, RA and the amounts of SH groups and remaining Natf02 in tbo 
low-molecular fraction of sarcoplasm from porcino skeletal muscle on Sophadox G-50

a) Figures for index number were calculated on the basis of 25 PPa of nitrite addod as 100.
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Fig.7. Distribution pattorno of CFA, ninhydrin-positlvo subotanco(s), carhohydrato(s) and unknown 
subetance(e) having an absorption maximum at 248 aji in the low-molecular fraction of 
sarcoplasm from porcine muscle on Sophadox G-50
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i°i‘nation of cooked cured meat color in the rapid emulsion curing process 
anaerobic condition,,
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