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A bstract

T h e present stu dy w a s carried o u t to  a ssess  th e  health  b en efits  v s . r isk s o f  c o n su m in g  

c o m m ercia lly  im portant f ish  sk ip jack  tuna (Katsuw onus pelam is) in  Sri Lanka. Sk ipjack  tuna  

sam p les (n = 4 4 ) c o lle c te d  from  fish  la n d in g  sites  around Sri L anka w ere a n a lysed  for proxim ate  

c o m p o sitio n  b y  A O A C , 2 0 0 0  standard m ethods: F atty acid s co m p o sitio n , h istam in e and trace  

m etal con cen tra tion s w ere  a n a ly sed  b y  G as C hrom atography, H ig h  P erform ance L iquid  

C hrom atograph y and A to m ic  A b sorp tion  S p ec tro sco p y , resp ectiv e ly . A ll the  nutrients w ere  

a ssesse d  in term s o f  b e n e fits , referring to their resp ectiv e  R eco m m en d ed  D ietary  A llo w a n c e  

(R D A ) v a lu e s  w h ereas the  to x ic ity  o f  each  trace m etal w a s a ssessed  b y  the stipulated  

P ro v isio n a l T o lera b le  W e e k ly  Intake (P T W I) w ith  the P robable W e ek ly  In take (P W I) va lues. 

H ista m in e  le v e ls  w ere  com pared  w ith  the  recom m en d ed  E uropean U n ion  and Sri Lankan  

regu la tion s. T h e  resu lts dem onstrate  that sk ip jack  tuna is  a g o o d  sou rce  o f  nutrients, and that it 

co m p rises  o f  2 4 .1 3 + 2 .0 1 %  crude p rote in  and 0 .4 1 + 0 .5 6 %  crude fat. F rom  the total fatty acid s 

content, 4 9 .4 %  w ere P o ly  U nsaturated  Fatty A c id s  (P U F A s) o f  w h ich  cn-3 w as foun d  to be  

4 1 .6 7 % . S k ip ja ck  tuna is  r ich  in  e sse n tia l trace m inerals; F e, Z n and C u, w ith  the m ean  va lu es  

o f  2 4 .0 5 + 4 .8 1 ,  6 .8 9 + 3 .4 2 , 5 .0 4 ± 7 .3 5  m g  kg"1, resp ectiv e ly . In add ition , sk ip jack  tuna d o es not 

p o se  an y  h ea lth  risks d u e  to  trace m eta l to x ic ity , s in ce  a ll the P W I v a lu es (0 .0 0 2 5  H g, 0 .0 0 0 3  

C d, 0 .0 0 0 1  Pb and 0 .0 1 8 0  A s in m g /k g  o f  b w /w ee k ) w ere  w e ll b e lo w  the P T W I v a lu es (0 .2 7 5  

H g, 0 .3 8 5  C d , 1 .375  P b and 0 .8 2 5  in m g /k g  o f  b w /w ee k ). A lth o u g h  the resu lts o f  the m ean  

h ista m in e  co n ten t (9 .7 9 ± 2 0 .6 7  m g  k g '1) w a s b e lo w  the recom m en d ed  g u id e lin es , in  order to  

c o m e  to  a  c o n c lu sio n , a broader in v estig a tio n  a lo n g  the m arket ch ain  o f  sk ip jack  tuna is  

required.

K e y w o r d s :  S k ip jack  tuna (Katsuw onus p elam is), N u tritional b en efits , T o x ic ity  risks, 

A sse ssm e n t
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In tro d u ctio n

F ish  p rov id e an ex c e llen t source o f  nutrients, w h ich  provide health b en efits  to hum ans. 

H ow ever, so m e to x ic  com pounds in  fish  such as h istam ine and to x ic  trace m etals can  

generate certain n egative  con seq u en ces. A n a lysis o f  potentia l b en efits  and risks o f  fish
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consum ption  is required to establish  appropriate dietary recom m endations for p u b lic  

health  as w ell as to obtain sc ien tific  inform ation (V erbekeer al., 2 00 4 ). B e in g  a 

frequently available and popular m arine food  fish  in Sri Lankan fish  m arkets, skipjack  

tuna (Katsuwonus pelamis ) is  required to b e assessed  for its p ositive  and negative  

im plication s. H ence, the present study w as accom plished  to analyse the nutrient 

contents and m ajor tox ic  com pound concentrations, w ith  the aim  o f  a ssessin g  b enefits  

and risks o f  consum ing skipjack tuna in Sri Lanka.

M aterials and methods

Skipjack tuna fish  sam ples (n= 44) w ere co llected  from  representative fish  landing sites  

around Sri Lanka during A pril-July in  2014 . A n  aliquot (5 0 0  g) o f  h om ogen ized  flesh  

part from  one w h o le  side o f  the body o f  each  sam pled fish  w as taken for analysis. T he  

trace m etal and histam ine concentrations w ere analysed  individually  for all the sam ples 

w hereas other analyses w ere carried out for com posite sam ples that w ere prepared on  

gender and standard length basis o f  each fish . Fatty acid profile w as analysed  according  

to B ligh  and D yer, 1959 m ethod o f  extraction fo llo w ed  by Fatty A cid  M ethyl Ester 

(FA M E) generation and u sing  G as C hrom atography (GC; G C 2014  Shim adzu, K yoto, 

Japan). H istam ine concentrations w ere analysed  by A O A C , 1995 m ethod using H igh  

Perform ance L iquid  C hrom atography (HPLC; L C 20A D  Shim adzu, K yoto, Japan) 

whereas all trace m etal concentrations w ere analysed  by  A tom ic  A bsorption  

Spectrophotom etry (A A S ; V arian240 FS, Varian Inc., A ustralia). T he crude protein, 

fat, m oisture and ash contents w ere analysed  by A O A C , 2 0 0 0  standard m ethods. A ll 

the analytical m ethods w ere strictly adhered w ith quality control procedures. A ll the 

nutrients w ere assessed  in term s o f  benefits w ith  reference to  their respective  

R ecom m ended  D ietary A llo w a n ce  (R D A ) valu es w hereas the to x ic ity  o f  each trace 

m etal w as assessed  based  on the stipulated P rovisional T olerable W eek ly  Intake 

(PTW I) w ith  the Probable W eek ly  Intake (PW I) va lues. H istam ine levels  w ere 

com pared w ith the recom m ended  European U n ion  and Sri Lankan regulations w hich  

the m axim um  a llow ab le  lim it has been  stipulated as 100 m g o f  h istam in e/kg o f  fish.

Results an d  Discussion

Skipjack  tuna con tains 2 4 .13+ 2 .01%  crude protein, 0 .4 1+ 0 .56%  crude fat, 

73 .28+ 0 .89 %  m oisture, 1 .43+0.22%  total ash. T he percentage va lu es for proxim ate 

com p onents o f  sk ipjack  tuna w ere com pared w ith  the va lu es recorded by P eng et al., 
2 0 1 3 , for other m ajor com m ercia lly  im portant tuna sp ecies; y e llo w fin  and b igeye tuna. 

In sk ipjack  tuna, the fat content is sligh tly  lo w er  than the other tw o  m ajor tuna species  

w h ile  all the other com p on ents are m ore or less sim ilar in  percentage values. This 
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show s that skipjack tuna is  sim ilar in terms o f  protein content; the m ajor targeted  

nutrient in  fish , w ith y e llo w  fin  and b ig  ey e  tuna.

A ccord ing to  the fatty acid  profile o f  skipjack tuna, 49.4%  com prised PU FA s; o f  w hich  

41.6%  w ere co-3, fo llo w ed  by  36 .25%  Saturated Fatty A cids (SF A s) as w e ll as 14.67%  

M ono Unsaturated Fatty A cid s (M U F A s). T h ese values are contradictory with certain  

previously  recorded va lu es for sk ipjack  tuna. A s exp lained  by the A ckm an, 1989, the 

levels o f  each  type o f  fatty acid  vary w ith  the diet o f  the fish . Further, skipjack tuna is  

rich in essen tia l trace m inerals; F e , Zn and Cu, w here the resulted m ean values w ere  

2 4 .0 5 + 4 .8 1 , 6 .8 9 + 3 .4 2  and 5 .0 4 + 7 .3 5  m g k g '1, respectively . The resulted higher  

concentrations cou ld  b e  exp la in ed  by their sp ecific  structural and functional roles in the 

fish  body.

H ow ever, a ll the calcu lated  percen tage values for the contribution o f  skipjack tuna for 

the R D A  value o f  all the nutrients w ere very lo w  (<  2% ). T h ese low  values could be  

due to the lo w  average con su m ption  o f  skipjack tuna (2 .8  g/person/day) in  Sri Lanka 

w hich w as used  for the calcu lation .

A ccord ing  to  the results o f  the present study, all the recorded m ean valu es for toxic  

trace m etals w ere low er (0 .1 3 + 0 .0 6  H g, 0 .02+ 0 .01  Cd, 0 .0 1 + 0 .0 2  Pb and 0 .92+ 1 .12  in  

m g k g '1). T h e lo w  concentrations for all the to x ic  trace m etals cou ld  be due to the fact 

that sk ipjack  tuna is  a short liv ed  anim al and thus there is  less potential for 

bioaccum ulation . In addition , all the calculated  PW I valu es (0 .0025  H g, 0 .0 0 03  Cd, 

0.0001  Pb and 0 .0 1 8 0  in  m g/k g  o f  b w /w eek ) w ere w e ll b e lo w  the estim ated PTW I 

values (0 .2 7 5  H g, 0 .3 8 5  C d, 1.375 Pb and 0 .8 2 5  in m g /k go f b w /w eek ). T his indicates 

that sk ipjack  tuna d oes not p o se  a health  risk to hum ans in term s o f  trace m etal toxicity.

T he va lu es for h istam ine content (m ean+ S D =  9 .7 9 + 2 0 .6 7  m g kg"1, m edian= 2 .63  m g  

k g '1, range =  0 .1 7 -8 5 .6 7  m g k g '1) w ere low , and b elow  the recom m ended  European  

U nion  and Sri Lankan m axim u m  a llow ab le  lim its (1 0 0  m g o f  h istam ine/kg o f  fish ). 

H ow ever, in  order to co m e  to  a con clu sio n , a broader investigation  alon g  the market 

chain o f  sk ipjack  tuna is required sin ce  the le v e l o f  h istam ine content h igh ly  depends 

with its storage tem perature and tim e.

Conclusion

Skipjack  tuna is  a  g o o d  source o f  nutrients, and in  terms o f  protein conten t it is sim ilar 

to y e llo w  fin  and b ig  e y e  tuna. Skipjack  tuna d oes not p ose  a health  risk  due to  trace 

m etal tox ic ity .
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