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CONFIDENTIAL - P r e - p u b l i c a t i o n raw da ta 

Proximate composition of New Zealand a lbacore tuna 

Pe te r VLIEG 

DSIR, Applied Biochemistry Divis ion 

P r i v a t e Bag, Palmerston North, New Zealand 

The following ana lyses have been c a r r i e d out to da te on a lbacore tuna 

caught in the New Zealand Exclusive Economic Zone: 

1. Proximate composit ion ( l e v e l s of o i l , mo i s tu re , crude p r o t e i n and ash) 

of the f i l l e t , head, v i s c e r a , frame and skin of 6 f i s h . The r e s u l t s a re 

shown in Appendix 1, and inc lude body measurements and ca tch d a t a , body 

weight p ropor t ions of the 5 p a r t s , the proximate composit ion of the p a r t s 

and of the whole f i sh c a l c u l a t e d from the weight and composition of the 

p a r t s , and the c o n t r i b u t i o n of the 5 p a r t s to the composit ion of the f i s h . 

The da ta enable c a l c u l a t i o n s of the q u a n t i t i e s of o i l , mo i s tu re , crude 

p r o t e i n and ash p r e s e n t in a given q u a n t i t y of f i s h . 

2. The f a t t y acid composit ion of the white and red muscle of the 6 f i sh 

(Appendix 1) was determined and i s g iven in Appendix 2 . The t o t a l omega-3 

f a t t y acid con ten t expressed as the sum of the 2 p r i n c i p a l f a t t y ac ids in 

t h i s ca tegory (20:5 and 22:6) i s h igher in the red muscle than in the 

w h i t e . 

3 . The d i s t r i b u t i o n of the o i l in the f i l l e t of the 6 f i s h was determined 

from 25 mm wide c ross s e c t i o n s taken from the c e n t r e of the body, which 

were c o n c e n t r i c a l l y d iv ided in 5 mm wide s t r i p s . The r e s u l t s a r e shown in 

Appendix 3 . The r e s u l t s on the d i s t r i b u t i o n of o i l in skipjack tuna muscle 
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a r e shown in Appendix 4 . Inner l a y e r s of a lbaco re tuna muscle appear 

o i l i e r compared to sk ip jack tuna muscle a t depths of 10 mm and more. 

4 . Oil con ten t s of the white and red muscle of 24 specimens s e l e c t e d for 

the range of white muscle o i l con ten t were compared and given in 

Appendix 5 . At va lues of 6% or more, the white muscle o i l con ten t i s 

h igher than the corresponding red muscle o i l c o n t e n t . Where white muscle 

con t en t s a r e 5% or l e s s , the s i t u a t i o n i s r e v e r s e d . The p a t t e r n i s s i m i l a r 

i n sk ip jack tuna for white muscle o i l con ten t s of 7% or higher and 4% or 

l e s s r e s p e c t i v e l y (Appendix 6 ) . 

The o b j e c t of these comparisons was to c o r r e c t impress ions t h a t the o i l 

con t en t of the red muscle of these f i sh i s always h igher compared to the 

corresponding white musc le . 

5 . The c o r r e l a t i o n between mois ture and o i l con ten t s of white muscle of 

sk ip jack tuna was found to be s t r o n g . The formula for the r e g r e s s i o n l i n e 

for sk ip jack tuna i s : Y ( o i l ) = 81.33-1.14X (moi s tu re ) ; r = - 0 . 9 3 . This 

c o r r e l a t i o n in some 70 a lbacore tuna analysed to d a t e for the c a l c u l a t i o n 

sugges t s an even s t ronge r r e l a t i o n s h i p , according to the r e g r e s s i o n l i n e 

formula Y = 88.2-1.22X; r = - 0 . 9 7 . These formulae can be used in 

c a l c u l a t i o n s of the o i l con ten t of the f i sh f l e sh once the mois ture c o n t e n t 

i s known. As the ash c o n t e n t s a r e r e l a t i v e l y smal l with l i t t l e v a r i a t i o n 

(1 .2 ± 0.15%), the crude p r o t e i n con t en t can be found by d i f f e r e n c e . The 

formulae i n d i c a t e t h a t a lbaco re muscle con t a in s approximate ly 1.5% l e s s 

crude p r o t e i n than sk ip jack muscle of equal o i l c o n t e n t . 

6. The r e l a t i o n s h i p between mois tu re and o i l con t en t s of the white and the 

red muscle of the f i sh desc r ibed above (Appendix 5) were compared in 
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Appendix 7 . Red muscle appears to con ta in approximately 4% l e s s crude 

p ro t e in compared to white muscle of equal o i l c o n t e n t . 

7. I n s u f f i c i e n t f i sh have to da t e been analysed to measure the 

r e l a t i o n s h i p s of o i 1 con ten t and body l e n g t h , sea su r face temperature or 

o the r seasonal or environmental f a c t o r s . Pre l iminary r e s u l t s of p l o t t i n g 

o i l con ten t v . body l eng th r e g a r d l e s s of ca tch da ta gave the formula: 

oil% = -6 .88 + 0 . 1 8 l eng th ; r = 0.53 

and for o i l con ten t v . s . s . t . the formula was: 

s . s . t . = 19.3 - 0.23 oil%; r =» -0 .55 

which suggest a weak relationship. Appendix 8 gives the oil content, body 

length and s.s.t. for days that data on 5 fish or more are at present 

available. 

Lower s . s . t . ' s appear to r e s u l t in higher o i l c o n t e n t s , as was found in 

sk ip jack tuna (Appendix 9 ) . The o i l con ten t of smal le r f i sh appears l e s s 

than t h a t of l a r g e ones , but whether these f a c t o r s can be used in 

p r e d i c t i n g the composi t ion and cond i t ion of a lbaco re tuna i s no t ye t c l e a r . 
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Data on a l l f i sh analysed to da t e a re as fo l lows : 

Oi l Length s . s . t . 

n (%) (cm) C O 

01/86 21 6.3±2.6 73±5.4 15 .8-19 .7 

K03/86 48 4.8±3.6 64±8.9 16 .5-19 .4 

K05/86 51 2.8±1.7 54±9.2 17 .9-21 .4 

The mean va lues i n d i c a t e t h a t r e g a r d l e s s of o the r f a c t o r s - l a r g e r body 

l e n g t h co inc ides with higher o i l c o n t e n t s . The S.D. i n d i c a t e t h a t these 

d i f f e r e n c e s a re probably not s i g n i f i c a n t . 



Appendix 1 

Compositional da ta of a lbacore tuna 

Fish in Length Weight Date of Catch Location 
sample (cm) (g) 

61±3.4 4881±717.1 26 February 1985 41°46 .32 'S , 
170°48.58'E 

Propor t ion of body weight of d i s s e c t e d f i sh by 5 p a r t s 
(g/100 g wet wt; mean and S.D.) 

Head Viscera Frame Skin F i l l e t 
23.9+1.77 6.1±0.99 19.0±1.17 4.2±0.59 46.9±1.63 

Proximate composit ion of 5 p a r t s and whole f i sh (g/100 g wet wt; mean and S.D.) 

Component Head v i s c e r a Frame Skin F i l l e t Whole f i s h 

P r o t e i n 19.5±1.18 29.2±7.53 22 .9 i8 .64 22.5±3.02 26.4±1.28 24.0±0.77 

Oi l 13.6+2.55 4.1±1.22 9.2±2.65 26.4±5.86 4.7+2.91 8.6±2.37 

Moisture 61.2±1.79 65.3±6.79 63.8±2.92 46.4±4.83 67.5±1.76 64.3±1.74 

Ash 5.7±0.52 1.4±0.12 4.0±0.85 4.7±1.08 1.2±0.08 3.1±0.33 

The p ropor t ions of p r o t e i n , o i l , mois ture and ash in the whole f i sh conta ined in 
the c o n s t i t u e n t p a r t s (g/100 g wet wt; mean and S.D.) 

Component Head Viscera Frame Skin F i l l e t 

P ro t e in 19.4±2.14 7.2+1.23 18.7+1.63 3.9+0.52 50.8±3.07 

Oi l 38.8±6.37 3.0+1.16 20.9+2.00 13.2±3.45 24.0±8.33 

Moisture 22.7±1.59 6.3±1.54 19.6±2.18 3.0+0.60 48.5±2.96 

Ash 44.1±2.13 2.8+0.85 25.3±3.29 6.3±0.61 2 .5 t2 .74 



Appendix 2 

F a t t y acid composit ion of white and red muscle of a lbacoce tuna 
(% of t o t a l f a t t y ac ids) 
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Appendix 3 

Oi l con ten t of skin and under lying white muscle of a lbaco re tuna 
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Appendix 4 

Oi l con ten t of skin and underlying white muscle of o i l y , medium o i l y and 
low-o i l sk ip jack tuna from New Zealand and New Caledonian wa te r s . 
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Appendix 5 

Oil contents of white muscle and the corresponding red muscle of albacore 

tuna. 
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Appendix 6 

Oi l con ten t s of white muscle and the corresponding red muscle of s k i p j a c k 
t u n a . 
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Appendix 7 

Regression lines and 95% confidence limits of the oil and water content 
relationships for the white(«) and the red muscle(v) of albacore tuna. 
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Appendix 8 

O i l c o n t e n t and body l e n g t h (mean and S.D.) and s e a s u r f a c e t e m p e r a t u r e s 
( r a n g e ) of a l b a c o r e t u n a . 

0 1 / 8 6 Townsend Cromwell 9 -22 F e b . 1986 

Da te n O i l Leng th 

(%) (cm) 

17/2 5 7.8±3.4 72±3.1 

19/2 5 7.2±1.6 70±2.3 

21/2 5 6 . 1 ± 1 . 6 76±9 .0 
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K05/86 10-28 March 1986 

Date n O i l Leng th 
(%) (cm) 

1.3±0.37 48±1.4 
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0 . 9 ± 0 . 1 9 50±0 .69 

3.8±1.5 52±2.7 
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K03/86 5-24 Feb 1986 
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7.0±2.6 69±2.7 16.6 
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Appendix 9 

Oi l con ten t of white muscle of sk ip jack tuna in r e l a t i o n to sea surface 
temperature a t ca tch ing times (mean and S .D . ) . 
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