
f M '•• CMFRI SPECIAL PUBLICATION 

N u m b e r 7 

MANUAL OF RESEARCH MiiTHODS FOR 
CRUSTACEAN BIOCHEMISTRY AND PHYSIOLOGY 

ISSIH;( ! on Hie occas ion of the W o t k s h o p ott 
C R U S T A C E A N BIOOHfcMISTHY A N D P H Y S I O L O G Y 

jo in t ly ocyriiHseil by 
the Depar tment <sf Zoo logy , Oniv<-r, i iy of Madras .mi l 

the Contra of Advanced Stud ies so Mar ioul t tm-, 
Central Marine f i sher ies li.-s^at,. h iushf t t tc , 

held at Madras. f rom 8 •• 20 J tin- 1 **tt1 

CORE Metadata, citation and similar papers at core.ac.uk

Provided by CMFRI Digital Repository

https://core.ac.uk/display/33013499?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


ICAT 

%»o s^v 

MANUAL OF RESfARI 
CRUSTACEAN BIOCHEMI! 

THODS FOR 
D PHYSIOLOGY 

Workshop on 
IIOCHEMISTRY AND PHYSIOLOGY 

•eparSrient of$o3#j iyJktvers i ty of Madras and 
Cefliiji of Adv«ri<f»d«udies in Mariculture, 

intraf llarfne Fish#fMWRese,jrch Institute, 
held at tAadtg*Ji&tn\- 20 June 1981 



Manual dfRp^rch Methods for 
!( ^Crustacea* ^chmmtt^md 

Physiology , 

EDITED BY 

Mr H. RAVINDRANATH 
*cAtw/ <r/ tmkabbhgy, Department ofZoabgy, 

University of Madras, Maims 600 005 

CMFRI SPECIAL PUBLICATION 

'f 

ISSUED ON TOT OCCASIDH OJP TUB WORKSHOP ON 
BIOCHEMISTRY AlfO ^fBJJflQM^^MlMlMfc. 
DEPARTMENT 0*"gj£ioi]M' ""• 
CENTRE OP ADVAJfeWv^taK^r'tw'' 
MARINE FISHERIES RESeAROH INSTITUTE U M t ^ 

',7' *"'*1&% 

J^ 



(LIMITED DISTRIBUTION) 

Published by : E. G. SILAS 
Director 

Central Marine Fisheries 
Research Institute I 
Cochin 682018 I 

PRINTED IN INDIA i : 

AT THE DIOCESAN PRESS, MADRAS 6 0 0 0 0 7 — 1 9 8 1 . C 2 3 7 5 . 



PHOSPHATASES* 

10.1, INTRODUCTION 

The phosphatases are the group of enzymes of low substrate 
specificity and are characterised by the ability to hydrolyse a 
large variety of organic phosphate esters with the formation of an 
alcohol and phosphate ions. This group is composed of those 
enzymes which attack only monoesters of orthophosphoric 
acid. The alcohol esterified to the orthophosphoric acid, (HO)» 
P = 0 , may be a simple aliphatic alcohol, a polyhydric alcohol 
such as sugar or any one of a variety of aromatic hydroxyl 
compounds such as tyrosine. The phosphatases are not one 
enzyme but a group of related enzymes. In crustaceans in 
general, two types of enzymes are recognised : alkaline phos
phatase and acid phosphatase. In Scylla serrata, the optimal 
activity of acid phosphatase is at pH 5.0 and that of alkaline 
phosphatase at pH 9.0 (Mercy, 1979). The probable function 
of the phosphatases is the transfer of the phosphate group from 
a donor substrate to an acceptor compound containing an (OH 
group). If the acceptor is water, the net effect is hydrolysis. 

10.2. PRINCIPLE 

The phosphatases activity is determined following the proce
dure of Barret (1972). The enzyme is allowed to hydrolyse 
an organic phosphate ester. The liberated phosphate combines 
with ammonium molybdate. The compound thus formed 
combines with elon giving a blue colour which is read at 650 
nm in a spectrophotometer. 

* Prepared and verified by Sr. P. D. Mercy & M. H. Ravindranath, 
School of Pathobiology, Department of Zoology, University of Madras, 
Madras-600 005. . , ; -.. . .. ... .... 

0 

6i 



10.3. REAGENTS 

1. Substrate B-glycerophosphate (BGP) and p-nitrophenyl-
phosphate (PNP): 0.5% solution is prepared with citrate 
buffer at pH 5.0. 

2. Ammonium molybdate : 2.5% of ammonium molybdate is 
prepared by dissolving 2.5 gm of salt in 100 ml of 
N H2S04. 

3. Elon : 0.5 gm of elon (P-raethyl amino phenol sulphate) 
is dissolved in 10% sodium jnetabisulphate solution to 
make 100 ml. 

4. Standard phosphate solution : A 30 mM stock solution of 
KHa P04 in 5N HaS04 is used as a 1 : 100 dilution 
containing 0.30 /iM/ml. 

5. Enzyme sample : 2.5 ml of blood is diluted 10 times with 
double distilled water and stored immediately in a deep 
freezer at -7°c. 

10.4. PROCEDURE 

10.4.1. Acid phosphatase 

1. Add 2.0 ml of buffered ^-glycerophosphate (BGP) or 
p-nitrophenylphosphate (PNP) to 1 ml of enzyme sample 
at37°C. 

2. After 30 minutes, stop the reaction by adding 3 ml of 
ice-cold 10% trichloroacetic acid which results in the for
mation of a precipitate. 

3. After 15 minutes in the cold, titer the mixture. 

4. Add 0.8 ml of ammonium molybdate and 0.3 ml of elon 
to 2.0 ml of the filtrate, 2 ml of distilled water and 2 mt 
of standard solution of potassium phosphate separately 
to serve as sample, blank and standard respectively. 

5. Maintain a suitable control by adding 10% TCA to the 
substrate, before the addition of enzyme source. 

6. After 15 minutes, measure the colour intensity at 660 nro 
in a spectrophotometer against the blank. 
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10.4.2. Alkaline phosphatase 

For alkaline phosphatase, the substrates are dissolved in 
boric acid-borax buffer at pH 9.0. The buffer is prepared by 
mixing 0.2 M boric acid and 0.5 M borax solution. The proce
dure for the enzyme assay is same as that of acid phosphatase. 

Determine the protein concentration in the sample by the 
biuret method as given in 6.2. 

10.5. CALCULATION 

L QD- of sample-O-D. of the control 90BmMSkm 
O.D. of standard phosphate vuowuu«u*»» 

of standard (in mg) = mg phosphate liberated, 

2. mg phosphate liberated = p libertaed/mg 
mg protein in sample x 15 * r * . ' ^ 

protein/minute. 
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