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The early work of Carruthers and Lee in 1955 Mystkowskil
in 19372 showed that extracts of rabbit ;uscle cagtw ined enzynes

which hydrolysed glycogen %o Tree guite indepen-
1 Y

dently 7 oT the Peactl“uu £ the pﬁCSﬁidfv, tlc 0"clc, More recently
Petrova in 1946- 73,4 provided Turther VLdp?Cb for the presence

of X amylase and maltase in extracts of rabbit muscle, and later
the presencé also of The enzyme amylo-l, —&1acou1uaup was proved
by both Petrova’ and Illingworth, Larner and CoriO,

It would appear that in nuscle ex tr ctp at any rate, glycogen
can u?* 1JFO?Z§&1-_‘QAEP by two quite separate paths, In the Embden-
Meyerhof phosphate CJEI“* the 1T ”ld?oSldWC 1inks along the straght
chains in the glycogen nolﬂcuie are attacked by phosphorylase with
the formation of glucose-l-phosphate & Process cores to a
Stop gt the 1- 6 rlwcwjd ¢ links which form the branch points in

he molecule. At this : the anylo-1,6 glucosidase cores into
action nydrolysing the s with formation of free glucose and

J
-

1rcoipﬁ further utluﬂf’ cha containing only 1-4 links for the
ntinuation of phosphorylase action,

Assuning that glycoge i pig and ox muscle is similar to
horse and rabbit uusclc in having an average chain length of 15
glucose units, 14 of which are bound with 1-4 links and 1 with a

5 link, on phosphorolysis, Or molecule of free glicose should

E®

be formed for every 1l molecules of glucose-l-phosphate.

residual
pH, he nain end-
3, the latter reach-

Glycolysis b“ this path stops, €
glycogen, when the muscle reach€s 11S
products are lacti acid and glucose-0-]
ing a maximum of 0,5% in glucose equivalen
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ar nl continue caf*
The final oduct
glucose,
under AUl Lb]U CLqu1t701~9
the isomaltose, and maltase
100% glucose,
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7o information apjl
thes o nvuroldulc € 7l
VIJ:tll the enzymes OL
importance in muscle
in meat, since they
groups which can rea j
aclids and proteins, This eac tl‘” the well-known browning
tion, may produce desirable results as, for example, in the develop-
ment of flavour in meat extracts, or undesirable results, as I
dchmdyqtod meat causing it to become increasingly unpalatable with
time8
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Dahl has recently published observgtl;ﬂs on the formation of
free sugar from starch Lllle used in various types of sausage




productsg, He has
not hydroljso the sf
flour but is active
cooking,

anm: nresent in meat does
in their natlve state as in potato
~ranules have been altered by

SR

In the present study, observations were made for the most part
on sections of the longissimus dorsi muscle or on isotonic KCl
homogenates of the muscle held for periods of day at room
tthoelwbux@ (18-20°C) followed by 5-7 days at

O

Changes in the carbohydrates of pig muscle

In Tables 1 and 2 the chan ges in several carbohydrate fractions
in whole muscle and in an iso Loﬁic IX{C1 hon o~biatc of a sample of
the same muscle are v‘veﬂ,ﬂ i e . is aninal
at 2 hours post-mortem was rathe xperiments
on muscles with dlghC‘ initia with regard

4

to amylolysis,

4~ - Ao o .
L—mlor'uﬁm glycolysis in pig mu uscle, (Lox ongissimus do Iu.l held in
nn trogen for 26 hours at ].a“ “f*JC and gkjase mently at 1° C Value
. are mgms glucose equivalents/g, muscle,

Hours Y (5 - -
R | e (& )-(2)
post- pH Glycogen I.8.8, G FS not G YR

mortem
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Ehc following contractions will be used throughout to denote
the reducing values of free sugar extracts by Somogyl reagent
in glucose equivalents: -

TRV -~ Total reducing value.

IFS - Total sugar fermentable by yeast
YR - Non-fermentable residue. :

NR -~ Residue of TRV left after treatment with no tatin,
- C Crluooue

FSnot G - Fermentable sugar not glucose (lMaltose).
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the changes associated wit)
a trace (.UUS@) of glycogen
of muscle were added and
fractions followed, The 1¢
lost in less than 6 hours were

&
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v accuracy of the methods
@ glucose and 2 ,Umg of FS
glucose, giving a total
1l,8ng of ll)ll-—f@'”.’. -LQJ 1
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The extracts

paper chromatography B
which were identified as i
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Analysis of free s gar extracts Nos, 2 and 3 in Table 2 before and
after hydrolysis in HC1, Values are mgns glucose equivalents/g
nuscle
, 13 ¥ G -
Sample No, TRE YR NR TFS G A “?t /2
(Maltose)
2. (Before weYolyeis) 136, 3.6 5.8 10.0 148 2.2
Tal N - R e e v . g
EA*tC?_hJQ?OlJ“lUZ 28,5 Nil & Wil 28,5 - 2B:5 Nil
in N HC1 ) s AT %

——

% on hydrolysis +14,9 3 6 5.8 $18.5 20,7 -2,2

—————

3.(Before hydrolysis) 17,0 1.7 5.9 8 e, i b ot | L. 2

gAftur hydrolysis) 29,2 NI3 ‘Wil 29.2° 29,0 Nil
in N HCIL

R s

0N hydrolysis +12,2 1,7 -5.9 +13.9 +18.1 ~4.2
“M‘

S¢ mr e M al= 2 2 T 1 -

vample 2, Allowing that Lhu original PS not G is maltose then the
Or'lb-nlﬂ dextrins of the YR of 3.6 Produce on hydrolysis
20,7 - (2 x 2,7) = 16.3 mg G.

i,e, the dextrins contain on the average not less than
5 glucose units,

r_

milarly the original

i w 5] el |

..]_ - (2 X L'_.f:.) = ,’,7 g 3

u, the dextrins contain on the average not less than
ucose units,

Sk of 1.7 produces on hydrolysis
1 n

T

6 g

T

Maltose value from the total reducinz value, an estimate of the
hydrolysed dextrins is obtained, It would ui)@ar that the dextrins
contain on the average at least 5 to 6 glucose units,

The pH of optimum activity of =4 amylase in pig musc

A

=
(‘\

Thc activity of the «¢ amylase present in pig muscle (1ungis—
simus dorsi) as shown by tup breakdown of added glycogen was
observe i OVer a rangé of pH in whole homogenates in 0,16 M XKCl and
in the fibril free supernatant fractions after dialysis,  The
rate of glycogen loss at pH 5.4 was arbitrarily taken as 1,0 and the
relative rates at other pH's calculated ﬂcouraingly, The results
given in Figure 2 together with unquoted free glucose wvalues showed
that there was no significant difference between the two systems,
whole homogenate and dialysed supematant, either in the rate of
loss of K]VCDﬂLﬁ or in the rate of uccun”’ﬂfiol of free glucose,

6.8 and 7.2 which corresponds
amylase!T, 'y optimum rate of
hin the same range although the

stated to be 5,6 - 6,8 in rabbit

The optimum pH lies between
with the activity of pancreatic

accunulation of glucose lies wi
optimuwn pH of maltase itself i
muscle and 6,6 in blood serunl
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Activity of amylolysis in pig nuscle

The rates of loss of glycogen and accumulation of glucose at
PH 6,2 in homogenates of muscle Ffrom L pigs are given in Table U,
The mean rates in mg./g./hr, are 5,4 and 0,88 for loss of glyco gen
and accumulation of glucose respectively,
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Despite the lower rate of amylolysis
glucose level reached in ox muscle after R :

high as in pig rmscle generally, 1-2 mg.,/g. Over lonyer period
glucose will continue to accun ulate slowl

Presence of residual stores of glycogen whic
Pig muscle after rigor mortis.

P

Summary and conclusions

1. It has been shown that in pig and ox muscle pos
1(3(111@011 to the loss of glycogen by phosphorol
there is loss due to p“f*ml"i ic breakdown by tu:) three enzymes,

 amylase, amylo-l,6 glucosidase and maltase
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pH of optimum a t1v1t*r of the system in pig muscle lies
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1 I .2, the rates of breakdown

glycogen by =X cuu,;\;lasc and accumulation oi‘ free glucose are
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% 3 at 0 genate of pig muscle held at
3 0 0 D ~Eih, PR AR & 1 > o} 9 . s .
18°-20°C for mm hours and then at 1°C, Values derived from Table 2y Lamie
taken from addition of glycogen to homogenate, Glycogen fell from 16,5 mg./g.
to nil in less than 6 hours,
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FIGURE 2, RELATIVE RATES OF I0SS OF GI¥COGEN AT DIFFERENT pH's IN
HOMOGENATES OF PIG MUSCLE,




