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Study of glucose-6-phosphate isomerase from pig skeletal muscle
ZENG SHI YUAN

Food Science Department, Hangzhou Institute of Commerce, Hangzhou, P.R.China

SUMMARY: A 4-step purification procedures were designed and proceeded for pig skeletal muscle g glucose-phosphate—isomerase
(GPI), an important enzyme in carbohydrate metiiolism and admitted as a promising enzyme in study of mest quality. PAGE-
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pure GPI was obtained with following creteria:purification fold 10.86, specific activity 1.6X10 units, PAGE spectrum showed
one sole band, M.W.by SDS-PAGE method was 119,350, isoelectric point by IEF method was 6.5-6.6, optimum temperature 35 C,
optimun pll 8, Michaelis-Menton canstant G.02mM, activation energy 7735.2 cal/KTmol3. The purified GPI had antigen prop

erty as identified by immunoelectrophoresis method with rabbit immune serum. The purification procedures are simple, easily

INTRODUCTION:  In 1983, we studied the relationships between biochemical molecules and meat quality. We found that the acti
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vity of CPK of pig muscle was positively correlated with the content of creatine (ZENG,S.Y.1983) which was a characterist
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ic of meat quality. Thereafter, we confirmed the reliability that CPK can be used as a biochemical index of meat qualit

determining CPK activity using different methods. (ZENG,S.Y.1986) .Based upon these results, we broaden the enzyme spectrum,
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detected the activities of some important enzymes in carbohydrate metabolism e.g.lac hosphz

! n
enydrogenase, g luco Se-0-PhoSpha te

&
8
2
(]
8

! c 2 oy [ov= tha ant iyl ~F G was posit = A Vil o {ooph o ety | St G
dehydrogenase and GPI, etc. The results showed that the activity of GPI was positively correlated with that of CPK, and the

activities of these two enzymes were both di erent anatomical locations of
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soluble proteins , hence the correlationship betwsen UFl activity and meat quality was
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order to make forword the research of the relationship between enzymes and meat quality,

ion are needed. But owing to some practical problems, it is diffcult to obtain these enzyme preparation from our

abroad. Ye attempted to isolate and purify them by ourselves. Firstly e prepared electrophoretic pure CPK from pig muscles,
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then we started to isolate and purify GPI. It v elucidated that the gene loci of GPI was inherently linked with tha

loci which may induce strain-sensitive in worse meat producing pigs. (MABRY,J.¥.1981). Therefore if one would study this enzy

e frop determining its amino acid sequences to its gene level, it is nec in enough amounit of this enzyme of a
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definite quality. Upon our experiences of isolation and purification of CPK (ZENG,S.Y. and LIO,Y.L.1990) and referred to the
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isolation and purification method in literatures of GPI from pea, (SUSUMU HIZUKURI et al 1970

rabbit muscle
64), human cardiac muscle (ROBERT,W.G.et al 1976) etc., we designed a set of simple methods, isolated and purified GPI from

S kinds of pig muscle and studied some of its properties. At the same time, we also isolated and purified GPI from 6 kinds

of rabbit muscle and skeletal muscles from chicken and fishes as comparisons. The pathway was paved for the further re

of the relationship between enzymes and meat quality.

{ATERIALS:  (1)Pig muscles Taken from Hangzhou Meat Factory directly after slaughter. Totally five kinds:M.longissimi dorsi

M.psoas major, M.biceps femoris, M.quadriceps femoris, M.supraspinatus. fnd resh pig muscles(back and hinder leg) bought
from local salers slaughtered over night. (2)Rabbit muscles Rabbits for experimental use purchased from Zhejiang Medical
e same as pig muscles, the sixth sample

Instityte vere bleeded to death. Six kinds of muscle were taken directly,
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bleeded to death, two kinds of taren: M. th

ag M M s ole mienlae M 3aban henioht momer S
¥as K. lumbar gye. (3)Chick nuscles  Chicken bought from mar 10orcis
O 3 . T e 0 £ Fonck £1ob wusre balizht from mart ~arp and silver carp After killed
and biceps femoris. (4)Fish muscles Two kinds of fresh fish were bougnt irom marxet, carp anc SUIvel Gati. fiL=h BITTEE

the

muscles were taken.
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ity of pH 8.5, 50mM Tris solution in which 0.3g of EDTA and
stirring, the fluid was filtered firstly with 4-layer cloth and then with filter paper. extract was ob
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solution was obtained. 4)Sephadex
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ation was dial against distilled water in refr igerator for 24hrs. The dialyze
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in distilled water for more than 24hrs, and a column of 1.5/30cm

was packed with distilled water. The elution begun with a buffer solution of pH8,30mM Tris contai
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unit 111) 1851) iBiuret met ] Used rude extract, solution ation, dia
lyzed solutic d for solutions of all the four steps. hic method for column
romatography eluates. IV)Identification of purity: 1)Cellulose acetate electrophoresis To detect the electro-moving be
havior of the purified enzyme solutions. 2)PAGE method ( ZHANG,L.X.et al,1985) To test the purity of the purified enzyme so
! roperties of the 1) M.¥. By SDS-PAGE method (ZHANG,L.X. and et al,1985), the M.%.of the subunit of
uie enzyme was determined. 2) Iscelectric point(pI) By electric focusing method (GUo, 1988). 3)Amino acid analysis The

with Hidachi 835-50 AA-Analyzer.

er column chromatography w to amino acid analys

purified enzy

The Kn value, optimum pil and temperature and activation ener: gY We nined by normal methods.

yme solutions. By convection,
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ro immunoelectrophoresis etc (ZHANG,L.X.et al the purified GP] solution was identified.
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Purification effect(Take M.biceps femoris as example)

Item total volume | total protein | total activity [ activity specific activity | purification | MNo. of"e]ectro ]
ml. mg. J unitX10% | recovery unitX104 fold J phoretic band
|
| | |
| |
67 1315.88 [ 1936.60 100 Ldl 1 J >7
| ‘
|
60.3 J 425.71 ; 1049.22 92:5b 2.4 1.63 ’ 2
25.1 ’ 10.45 046.33 32.33 16.13 ’ 10.68 ‘\ 1
\ |
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0. Fiz.1 Chromatographic pattern Fig.2 Cellulose acetate electrophoretic pattern
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(IIPurity identification Sze Fig.2, Fig.3
In Fiz. 2 all samples showed one spot only. The reproducibility was good. The three di

trophzretic behavior on cellulose acetate film.

TTT - K s = 2 1 . . a .
III)Properties 1)M.W. From the SDS-PAGE spectrum and the calculation, it is known that the pig muscle GPI(from biceps fem

oris) is corposed three subunits. The M.Y. of them determined from two separate samples purified in different time were
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AT clear from thz spectra that electric focusing methos
Can ¢ than other Isof t
he scectrs of GPI from differcat muscles were different, but the main bands were
Fig.3 PAGE spectrum of different Fig.41 SDS-PAGE spectrum Rig.4, M.4.standard curve
steps of purification of GPT -
(pig muscle:M.quadriceps femoris) 4 L
— s.of phosphorylase
] r_ S — T, \ bovine serum albumin
=T o e S h
— i~ a1 actin
— "
L 5T > carbonic anhydrase
———
e THV protein
Standax
20 S
hld P prolens
L— 41 .
L 0 1o 20 30 #0 £2 60 70 b2 mm/’?}
C P D E h
C crude extract P, 18,P» 20 are the 18 ,20
P solution after precipitation tube eluates of pig muscl
‘D dialyzed solution M.biceps femoris
E chromatographic eluate
Fig.5 Iso electric focusing spectrum
3 /6‘74: pH gmd:‘ml- @)
o . . % . = 1
3) Amino acid analysis Data omitted here =) | »
\ . . . + A
4) Kinetic properties The Km value calculated &5
from activity values at different substrate co i 2
) — . e { o5
NCentrations (5mH to 50mM G-6-P, eight concentr ! "
\ 35
T O R 2 . —_— |
ations)by linear regression method was 6.02lH.
3 distance
The activity energy as calculated from figure ® 35 : R
xd 0 o 20 30 %o %50 Go %o &o

Standa
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(omitted) of log activity versus different Fid b1 bio- prolein
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temperature (K*)and the Arrhenius equation: log’a—z— ) fizT. T? was 7735.2¢cal, (K ,mul
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d)fintigenic property The anti-serum prepared with the purified Fig.6 Lamwﬁo—dedeﬁomfm

. . spectra
erzyme solution showed antigen antibody immune precipitation arc

with the original enzyme solution as judzed by immuno—electropho
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retic spectra. Lo
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Because the antiserum was more complicated than the purified enzyme solution, we a
serum in the hole and the purified GPI solution in the trough, Jjust conversely as ge
| procedures.

DISCUSSION AND CONCLUSIONS

This purification method is simple and concise. The whole procedures can be accomplished in four days, and can be processed

in batch consectively. Purity determination can be advance after 2 or 3 runs of purification. The reproducibility of this me
thod is fairly good(we puified this enzyme from pig skeletal muscles not less than 30 runs), the purity of the products is
high, it can be used in scientific research works. Ye also obtained electrophoretic pure GPI from muscles of rabbit, chickens

fishes etc. by this method, showing the applicability of this method is considerably wide, it can be used

various animals. Thus purified GPI added an item of enzyme preparation in enzyme industry of our country.
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