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Study on the tripolyphosphatase TPPase of myofibrils
from Aristichthys nobilis muscle

GAO Rui-chang XUE Chang-hu LI Zhao-jie XUE Yong DONG Ping
College of Food Science and Engineering Ocean University of China  Qingdao 266003 China

Abstract The hydrolysis of sodium tripolyphosphate STPP in the fresh Aristichthys nobilis minced meat and myofibrils Mf were
studied by using ion chromatography IC . The results showed that STPP was hydrolyzed to pyrophosphate PP and orthophosphate
Pi  whereas pyrophosphate was further hydrolyzed to orthophosphate in Aristichthys nobilis minced meat. In the case of myofibrils
STPP was also hydrolyzed to pyrophosphate and orthophosphate. Myofibrils from Aristichthys nobilis muscle had the activity of
tripolyphosphatase TPPase . The optimum temperature and pH for the TPPase activity of myofibrils from Aristichthys nobilismuscle
were 25 C pH 5.5. The TPPase activity of myofibrils was activated at the condition of below 5 mmol L™' Mg?* but was inhibited
when the content of Mg?* over 5 mmol L~!. At the condition of 0.3 mol L~! KCl the strongest activity was determined at 5 mmol
L~! Mg>* . The TPPase activity of myofibrils from Aristichthys nobilis was also affected by KCI. The optimum consistence of KCI for
the TPPase was 0.3 mmol L' at the condition of 5 mmol L~! Mg®* . EDTA-Na, could inhibit activity of TPPase.
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1.1
Aristichthys nobilis
ICS - 2000 Dionex
Milli - Q Millipore
1.2
4 g 1 mL 6%
STPP 5mL 25 C
20 mL 6% TCA
6 min 1 mL 100 mL
pH>8 0.45 pm
1 mL20% TCA 25T 10
min STPP
3
12
50 g 4 50 mmot L'

KCI + 20 mmot L~! tris-mealate pH 7.0

20 s 20 s
3~4 9 000 r min~* 10 min
3
6 0.6 mot L~!' KCI +20 mmot L'
tris-mealate pH 7.0 4
T 60 min 9 000 r min~" 30 min
4 C
13
TPPase 0.2

mL 50 mmol L~! tris-mealate pH 7.0 0.2 mL 50
mmol L~! MgCl, 0.08 mL 3 mot L™! KCl 1.22
mL H,O 0.2 mL Mf 0.1 mL
20 mmot L~' STPP pH7.0 1
25 C ImL 10% TCA
STPP
1 pmol STPP h™" mg™' Mf 1
ImL 10%
10 min STPP
3 2

mmot L1

TCA 25T

TPPase 2
620 25 30 35 40 45 50 60 C 30
min Mt STPP
1 mL 10% TCA
STPP

pH TPPase

pH pH4~7 0.1 mol L' tris-
acetate pH 8~9 0.1 mol L~! Tris-HCl 5
mmol L~' MgCl, 0.3 mot L™" KCI
Mf STPP pH 7.0

1 mmot L~* 25 C 30min  10%

TCA Mt STPP

Mf 10% TCA 25T 10
min STPP

10 min

TPPase  Mg?* K%
Mg+t K*

Mf  TPPase

EDTA-Na, TPPase

STPP 0.5
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mmol L™' 1 mmot L™' 5 mmot L™! 10 mmot
L-' EDTA-Na, 25 C 30 min 2
STPP 2.1 STPP
STPP
ICS - STPP 1
2000 IonPac AGI11 4 mm X TPP
50 mm + ASI11 4 mm x 250 mm PP Pi Pi
KOH 8.40 min PP 11.04 min TPP
KOH 25 pL 12.15 min
Ag Cl~ 18.2 98.5% ~ 106.2%
MQ cm
25.1 |
i 3-TPP
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25 ]
gg 0.0
Ed § ] 2-PP
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B /min time
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Fig.1 Chromatogram of sodium tripolyphosphate
1 25°C STPP
Tab.1 The stability of 6% STPP at condition of 25 °C
h time 0 12 24 36 48
TPP mg content 19.70+0.11 19.47+0.31 19.28+0.18 19.26+0.15 19.05+0.23
1 STPP TCA TPP
48 h TPPase
3.17% P>0.05 PPase
STPP 2-a TCA
70 x
107° STPP 2.2 TPPase
PP Pi 2-b 3 TPPase
10 min TPP 19.38 mg
16.64 mg 14.11% 600 min TPPase STPP
2-e 1.13 mg 25 C 6 C 20T
TPP PP 270 min 20 ~25 C 25 C
2-d 24..89 mg 600 min 60 C
270 min 43.99% 22%
PP pH 4 pH
Pi STPP TPPase pH—
5.5 6.5
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1 pH<5 pH>7 TPPase
TPPase
pH 5.5 K* 5 mmol L~! Mg**
TPPase Mg** 0.3 mot K* TPPase
L~'K* Mg** 6 0.05~0.2
TPPase 5 Mg>* mol L~!' K* 0.2~0.3
0 ~5 mmol L~} mol L' K* K*
TPPase 5 0.3 mot L™' K*
mmol L~! K* TPPase
7 mmot L~} STPP 0.3 mol
Mg?*  TPPase L-!
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Fig.2 Chromatogram of the hydrolysis of STPP in the Aristichthys nobilis fresh minced meat at 25 C
a. STPP b. STPP 10 min c. STPP 30 min d. STPP 270 min e. STPP 60 Omin
a. fresh Aristichthys nobilis minced meat b. STPP been added for 10 min c¢. STPP been added for 30 min
d. STPP been added for 270 min e. STPP been added for 600 min
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