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Studies on muscle protein
Comparison between beef and chicken

Yoshitaka Kako and Norihide Ando
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Table 1. Properties of HCI-hydrolyzed
potato starch.

HCl-hydrolyzed | Alkali 1abjlity | Quality of the
time ! number gel

0 min | 6.20 —_—
30 ’ 2.0 bard

40 ‘ 9.10 hard

45 ‘ 9.92 good

50 11, 16 good

55 : 12.00 soft
60 . 12. 16 soft

Potato starch : A product of Wako Pure Chemi-
cal Ind, Ltd, (Lot No, 116080), Japan,
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Alkali Tability number

Hydrolyzed time (minl

Fig, 1. Changes in alkali lability number of
potato starch during HCl-hydrolysis,
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Fig. 2a, Construction and dimension of the plastic tray.
(A) Construction of the tray, (B) Dimension of the tray,

(a) Tray, (b) Slot former.
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Fig. Zb, General layout of apparatus used for starch gel electraphoresis.
{A), Ag/AgCl electrode; (B), saturated NaCl solution in electrode compartment; (C),
borate buffer in electrolytic solution compartment; (D), a thin vinyl film; (E), cover
glass (22x32mm}; (F), filter paper bridge soaked in borate buffer; (G), NaCl-Agar
bridge ; (H), position of sample insertion; (I), starch gel contained in plastic tray.
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Fig. 3, Amount of nitrogen extracted in
0.1 M borate buffer (pH 7.5, 0°C)
at varied NaCl concentrations.
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Table 2. Distribution of nitrogen in beef and chicken
(Expressd in percentage of total nitrogen).
Samole Total |Extracted|Actomyosin| Myosin | Globulin-X | Myogen |Non-protein| Stroma
P N* N N N N

Beef 2. 88 54. 81 20.79 1. 89 9. 30 7.90 15. 00 45.19
2,95 50. 13 15.39 1.29 7,72 10. 30 15. 43 49. 87
. 3.51 91. 19 40. 49 20.28 9.82 14.73 5.92 8.81
Crileart 3.76 94. 87 45.53 20.77 12.12 13. 61 2.84 5.13

* Expressed in percentage of fresh substance,

TOLIBWFELOERMMERICE LT 2D,
HEE LT RO Hs T0HBO T ol 7—2109,

Table 3. Water holding capacity of beef
and chicken determined by the
centrifugal method.D

FRCHE LD TH2DICHL, HFOHE8F L1 Sample pH Water holding capacity
IBROEOAEL A T ENED—RELTLDOT - B -
B> EBbhs. Beef 2 .
Thbbh, FTAMBRLIDZ to—=NOELLE

NEEBBRL EBOBOERICEENT 24 T — Chicken = &5 =

WEDHBAAMS L RELTVN A EMMEETS
DL, Ff HSAMCRBANIOIES Y ENS
FELABNC SR, ADEKREBREOSZHEER
bt NPicE L, 00, WEHEBOHH
FRHIBFOT o 7—HI0EBBRETHAIC &

EHoh, BRIEIERLDSBAhIEEDRKENSE
FThot. bdorse, MHEONFHICEELL
EENELTEOT, ChdRKEK DL S BER
#HEU S e FALFECMESS 2 L IcBbh b

DHERIT & 5. M, HoFKEcEST A ENRIEETHEH0, ©
3. #xig NEOMTDNTIRSEISICRTLZEDTO & 0
FAHOBRIERSTIEE S RORL LB TH L. F EEZTIOA.

3EickD L, FHEBAO pH OEIZIFERMULT 4, BRLOBE

VB b BHDST, & DRI IS0 uERN

(4)

Fig. 4.

itk 13, 29, OHBROLFERIEL 4 M ITRL

Ultracentrifugal patterns of beef and chicken extracts,

Protein concentration 1.6 %, 56, 100 rpm, 20°C, 0. 1 M horate buffer (pH7.5), .4 M
NaCl. At the intervals of every 16 minutes, from left to right.

(A) Beef extract, (B) Chicken extract.
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Table 4. Sedimentation constants of extracted
muscle proteins of beef and chicken,

Sedimentation constant (Sgo) X 10-13

Sample g e
‘ Peak ‘ Peak 2 ‘ Peak 3 \ Peak 4

Beef 2:02 5.97 11.71 17. 51

Chicken 5.03 8.42 20.09 33. 69
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Starch gel electrophoretic petterns of beef and chicken extracts at

pH 8.6, Tris-citrate buffer, 7 M urea.
(a) 10cm run, (b) 16 cm run,
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Starch gel electrophoretic patterns of beef and chicken extracts at pH 8.6,

Tris-citrate buffer, 7M urea, 0.02 2M j-mercaptoethanol,
(a) 10cm run, (b) 16cm run,
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Résumé

A comparative study on the mauscle proteine of beef (female Japanese brown cattle : Digbhragma,
Pars muscularls) and chicken (mate EKimber strain broiler : M. pectoralis major) was performeed,
the meat samples stored at 4°C for 24 hours after slaughtering being used.

In the present experiment, besides investigations on the condition of extracting muscle prote-
ins, the water holding capacity, the nitrogen distribution, ultracentrifugal and starch gel electro-
phoretic analyses of muscle praoteins were undertaken.

The results obtained are as follows;

1. A maximum amount of nitregen was extracted from each of beef and chicken in the 0.1 M
borate buffer solution of pH 7.5 when the NaCl concentrations of which were 1.4 M for the former
and 1.8 M for the latter,

Therefore, muscle proteins were extracted under the above conditions of extracting the maxi-
mum amount of nitrogen in the present work throughout.

2. The contents of actomyosin N and myosin N in beef were significantly lower than those
in chicken, while the contents of non-proiein N and stxoma N in the former were remarkably
higher than those in the latter,

3. The water holding capacity of chicken was considerably better as compared with that of
beef, though their pH values were almost the same,

4. In the ultracentrifugal analyses, 4 peaks were observed in the patterns of both meat
samples, but the sedimentation constants for chicken were fairly greater than those for beef.

5, According to the resulty of starch gel electrophoretic analyses treated with urea alone and
both urea and g-mercaptoethanol, beef and chicken differed in the number of zones separated and
in the movement of some zones,

Nevertheless, further investigations are necessary to throw light on the distinct and detailed
differences in the properties of muscle proteins between beef and chicken by starch gel electropho-
resis,
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