
2 
 

 
2.1  /
 

(Seafoodbusiness, 1999)

(Griffiths, 2002)

 (Sauvage, 1880)

( , 2549)

2.1.1

(Pangasiidae) 

1 1

2

(Sanitchon et al., 2548)

( 2.1)

(Sauvage, 1880)

60-80 (Sanitchon et al., 2548)

(Sauvage, 1880) 

 
 
 
 

, 

2.1

1

199

2

1

(Sea

fith

a

25

e, 1880)88801

odbusin

2002)

( itSan tan h nho t alet 4, 2 8))

80

S

S n

gg

ho et 8

(Sanitchon et al , 2548)
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Phylum Chordata 
Subphylum  Vertebrata 

   Class Actinopterygii 
  Order Siluriformesrr
     Family Pangasiidae
          Genus Pangasius
 Species P.bocourti

 

(balance growth)

2549

468

 
Halibut  

 Panga

45% ( , 2549)

 
 

2.1  
: Warren, 1997. 

 
 

F il Pangasiid
ngasi

P b

45

Order Siluriformesrr
gasiidae

asius
boco

4 (

growth)

468

Hal

anga

balance gro

G nus P
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 2.1.2   

-3 
3

(Ackman, 1989 ; Saito et al., 1999)

DHA (Medina

et al., 1995 ; Murase and Saito, 1996) Blue fin tuna (T. thynnus) 

linolenic acid

-3 (Steffens, 1997)

EPA DHA -3

(Ackman, 1989)

(fluidity) (function)

(Hui, 2006)

-3 EPA DHA

3 (Pigott and Tucker, 1990)

2.1

Cordier (2002)

ea bass (Dicentrarchus labrax)

DHA

Haliloglu (2004)

rainbow trout (Oncorhynchus mykiss) (0.17%)

1 
EPA : 

DHA     

l., 19

19 T. 

(P

-3

1999

l.,  th

3

DHA

 and B

nol

fe

c

(H

EPA

gott and Tuc er, 1990)

DDHA

nctiction

3

(A(A

6)

E

luidi

-3

(S

19966)95 ; MM

(Ackman 1, 989 ito t a

fin tunaa (

acid

19

er 02

ea ba Dss ( nicce a chu blala ax

o (20 )

dierr 002)

seea bass (D((Dicen rarchus labrax)

o (20 )
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 2 (triacylglycerol) 
(globule)

(cholesterol)

(mitochondria)

(Hall, 1997)

(Pigott and Tucker, 1990)

2.1  
/

(%)

(g/100g)

SFA MUFA PUFA EPA DHA
Cholesterol

(mg) 
Anchovy, European 4.8 1.3 1.2 1.6 0.5 0.9 -
Capelin 8.2 1.5 1.2 1.6 0.6 0.5 -
Carp 5.6 1.1 2.3 1.3 0.2 0.1 67 
Catfish, channel 4.3 1.0 1.6 1.0 0.1 0.2 58 
Cod, Atlantic 0.7 0.1 0.1 0.3 0.1 0.2 43 
Hake, Pacific 1.6 0.3 0.3 0.6 0.2 0.2 - 
Halibut, Pacific 2.3 0.3 0.8 0.7 0.1 0.3 32
Herring, Atlantic 9.0 2.0 3.7 2.1 0.7 0.9 60
Mackerel, king 13.0 2.5 5.9 3.2 1.0 1.2 53
Pollock 1.0 0. 0.1 0.5 0.1 0.4 71
Shellfish 15.3 3.2 8.1 2.0 0.7 0.7 49
Salmon, king 10.4 2.5 4.5 2.1 0.8 0.6 -
Salmon, pink 3.4 0.6 0.6 1.4 0.4 0.6
Sole, European 1.2 0.3 0.4 0.2 Tr 0.1 50
Trout, rainbow 3.4 0.6 1.0 1.2 0.1 0.4 57
Tuna, bluefin 6.6 1.7 2.2 2.0 0.4 1.2 38
Cod liver oil 100.0 17.6 51.2 25.8 9.0 9.5 570 
Herring oil 100.0 19.2 60.3 16.1 7.1 4.3 766 
Salmon oil 100.0 23.8 39.7 29.9 8.8 11.1 485 

 : Pigott and Tucker, 1990. 
 

(H
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0.7 .1

3
0
0

1
3

1.
0.3

0
0
0

0
0.2
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flounder (Pleuronectes  flesus) 
18% 4.2%  (Hall, 1997)  

 trout (Salmo  trutta) mackerel (Scomber  scombrus) 
  

(dark muscle)

(white muscle) (Bogoyavlenskaya and Veltishcheva, 1972)

2.2

2.2

* *

Salmon (Onchorhynchus gorbuscha) 2.1 12.5  
Haddock (Gadus aeglefinus) 0.8 2.0  
Mackerel (Scomber scombrus) 18.0 22.0  
Tuna (Katsuwonus pelamis(( ) 0.1 0.4  
* fresh weight basis

: Clucas, 1981.

Salmonidd (belly flap)

(Icekson et al., 1998 ; Kolstad et al., 2004)

 (Hui, 2006)

% 4.2%

utta) er  sc

m

2)

mo

ock .0

(S 2

onu

981

18% 4 2%

 trut scom

mu

alm

doc 0

rel ( 22

uwo

basis

cas, 1981.

hc

hyn

lefin

us) 18

2.2

(Onc

GaGadus 

mber sco

pelami ) 00.1

2

a, 19va

2.222 2

yavymuscle) (B goyavl

) .1

8

mackere com

da

a m idddnid ( l fly ap

(IIcekkson ee ala 8991  ; KK dt eet aa . 20 44)

Sa moniddnid (belly flap

((Icekksonn et al 1998 ; KK stad et al., 2004)
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(metabolism) 
 

(catfish)

(Angelo, 1996)  
2.3

2.3

(%) (%)

16:0 20.63 19.62
16:1 7 7.48 4.15
18:0 8.04 6.67

23.72 42.45
2.90 12.35
2.78 1.66
0.60 0.96
0.83 0.97
0.36 0.98
6.82 1.88
0.62 0.16
7.02 1.49
0.34 0.16 
0.68 0.14 
1.34 0.51
3.05 0.98
13.56 4.97

Saturated 28.67 26.28
Monounsaturated 31.64 47.64
Polyunsaturated 39.77 26.07

12.13 15.85
27.64 10.22
2.54 0.62

: Hui, 2006.

 

 Rodriguez  (2004)  

black seabream (Spondyliosoma cantharus) 

18.23% 

(

%

1
1
1

6
97

0.9

4
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3 05
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2.5 linolenic acid EPA 
 Eicosatrienoic acid  

Arachidonic acid

 
2.2 

(Blight, 1992) 70%

(trans fatty acid)

(cardiovascular disease) -3

(fiber)

(Alasalvar et al., 2002)

(bioactive compound)

-3 EPA DHA

2.2.1

-3

Eicosanoid

Leucotriene, Prostaglandin Thromboxane (Koch and Heller, 2005)

Eicosanoid

Prostaglandin I2 (PGI2) Thromboxane A2 (TXA2)

arachidonic acid (platelet)

(Gibney et al., 2002)

 Fibrin 
clot 

 clot 

(B

tt

(c

D

y 

DH

1

2)

ul

(A

mpo

A

d)

iovad

70%7700

)

(bioactiv

%ight, t
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cE osans id
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la

nicnic
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dd

Thro b TX 2)
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e al.,al 000

P2 (P((
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Eicosanoidd
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id
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id

) Thro b T A2

( l t let)

y e al 200

2 (P(
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Lipoprotein Low Density Lipoprotein (LDL)

clot 
(atherosclerosis)

(Holub, 2002)

arachidonic acid

-3  
EPA DHA Eicosanoid 3 5 (TXA3,PGI3)  

(Calder, 2006)

(Gibney et al., 2002 ; Hu et al., 2002)

Leucotriene, Prostaglandin Thromboxane

Phospholipase A2

Eicosanoidd Lipoxygenase Cyclo-oxygenase (Gibney 

et al.,  2002) ( 2.2)

(hyperlipidemia)  
Very Low Density Lipoprotein (VLDL),

LDL

(Gibney et al., 2005)

Endothelial cel

Endothelial  cell

Endothelial cell

Platelet Derivative Growth  Factor (PDGF)

LDL receptor LDL  
 

(atheroscl

lub

c ac

E TX

o

as

20

a)

ow De

(atherosclerosis)

Holu

acid

XA

Ph

se

.,  2

Density

HA

bn

an

A2

ano Cy

holipa

E

2)) (

Ve

(hypperlippidem

oxyg

(G(Gi 20000202 ; Hu 2002)

ene, Prostag

Lipoxygena
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20
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En
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ndoth

00
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cell
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macrophage 
monocyte macrophage 

Endothelial cell monocyte macrophage

(fatty streak) Artherosclerosis  plaques (Wardlaw and Insel, 1996) 

(Gibney et al., 2005)

2.2 Eicosanoid

: Gibney et al., 2002.

EPA DHA 
 VLDL, LDL 

 

Membrane arachidonic
acid

Phospholipase A2

Free arachidonic acid

Cyclo-oxygenase

PGG2 

PGH2

TXA2

PGI2PGs

HPET

Lipoxygenase

HET

Lipoxi
Leukotrie

Leukotrie

Arachidonic
acid

4 Series
LTs

Lipoxygenase
2 Series

PGs

Cyclo-oxygenase

Eicosapentaenoic
acid

5 Series
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3 Series
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LipoxyCyclo
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 (Wardlaw and Insel, 1996) 

 

EPA  

EPA

( , 2538) -  

-6 (Harris et al., 1989)

VLDL (Nestel, 1990) -3

postheparin lipoprotein lipase hepatic lipase 
(Nestel, 2000) EPA DHA

VLDL, LDL

3-5 (Kris-Etherton et al., 2003)

2.2.2

(asthma) (rheumatoid arthritis)

-3 6 (Stansby, 1990)

(antigen) antibody

EPA DHA Eicosanoid 3 5 T

Suppressor Cell T Helper Cell

antibody Effector Cell

Mediator

arachidonic acid 
Eicosanoid 2 4 Effector  

Cell  (Gibney et al., 2002) 

PA

2

EPA

3 -6

, 25

V

p

H

et

.22

(rh um is)

200003

see

))

989)

(Nestel, 1990)

poprotein lipase hepa

(Nestel, 2

LDL, LDL

-5 (Kris E

e

Harris t al
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Clinical  research (1985)

.          

40 20 Max EPA 15 14 
Max EPA 20

Max EPA 15 14

40 4 Max EPA

14 4

Max EPA ( , 2538)

Laerum (2007)

23-54 2459

2.2.3

2 (type 2 diabetes) 95%

2

  (

, 2549)  
6 126 / .  

2   

EPA

x 

5

0 A

EP

4

38

.3

15

4

umLL

x EPA

54

14

5Max

20

Max EPAPA

Ma

4

MMax

)

22

(2 (2  etes) 9

2

2 (2
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 (Ruderman and Haudenschild, 1984)

2 (Mita et al., 

2007) 

( , 2549)

-3

-6 -3

circulating lipids

2 EPA

2 81  EPA

1,800 EPA

(Mita et al., 2007)

2.2.4

-6

PGE2 TXA2

(Cansell et al., 2007)

-3

(Bourre, 2007)

-6

-3  

-3 
 (Bourre, 2007) 

1

M

ll et al 2007)

E

E

(

Cansell e )

(

3

ati

20et a

22.2.4

-6

PG TXAA2

2

2

A

lipidscci

-6

549)

3-3
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-3 
50% -6 

(Goodstine  et al., 2003)

 
 Deschner (1993)

-3 azoxymethane

-3 MaxEPA 10.2 16.0% 

-6 (linoleic acid 50-55%)

2.2.5

EPA DHA

grey matter

photoreceptor, neurotransmission, rhodopsin activity rod cone

neuronal connection (Neuringer, 2000 ; Agostoni and Geovannini, 2001)

-3

 
(Desmettre et al., 2004)

1 (Alzheimer's disease) 60% (Morris

and Cummings, 2005)

 
2.2.6

DHA, phosphatidyl ethanolamine (PE) phosphatidyl serine (PS)

DHA

-3

 (Dyall et al., 2007) 
-3

(Heude et al., 2003) 

0.

ph
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e)

200
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55%)linoleic ac
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MaxEP

DHD A, ph sp atida ethyl hanoan mi (Pe (ne E)) hphosphatih dyl sy re ne (P )SP

D A

DHA, ph sphatidyl ethano mine (PE) phosphatidyl serine (PPS)

HA
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Dyall (2007) -3 
(3-4 ) 

(24-26 ) EPA DHA 
glutamate receptor subunit GluR2 NR2B cortex, 

hippocampus striatum GluR2 NR2B

GluR2 NR2B

-3 GluR2 NR2B GluR2

NR2B

2.3 EPA DHA

EPA DHA

EPA DHA

EPA DHA       
 

EPA DHA

EPA DHA

( , 2540) EPA DHA

adsorption chromatography, fractional molecular distillation,

enzymatic splitting, low-temperature crystallization, supercritical fluid extraction

urea complexation

 EPA DHA 

 (Shahidi and Wanasundara, 1998) 
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2.3.1  (fractional crystallization) 

0 (Shahidi and Wanasundara, 1998) 

(Chawla and deMan, 1990)

(Haraldsson, 1984)

(Stansby, 1990) ( 2.3)

  (trans-isomer) (cis-isomer) 
(Haraldsson, 1984)  

(Stansby,

1990) ( 2.4)

Wanasundara (1996)

-3 2

-60 -70

-3 56.7% 46.8% 
-3 

58.3% 66.7%  
 

ndara,ra, 19

(Chawla and deMan

9

( 2.3)Stans y,

(tranns isommer)

4))84)(
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anwla

(Shahidi and anas
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1 )9900) )2 42 4)
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2.3

: Stansby, 1990.

2.4  ;    

L = Linoleic acid (C18:2), O = Oleic acid (C18:1), M = Myristic acid (C14:0),              

P = Palmitic acid (C16:0) L = Stearic acid (C18:0) 

: Stansby, 1990. 

by

3

: Sta

.32.3

Sta
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(Shahidi and Wanasundara, 1998)

( , 2540) 
 

2.3.2 (fractional distillation)

(Shahidi and Wanasundara, 1998) EPA  

DHA (Weitkamp,

1955) 1-5 . 200 235

  

Oleic acid Stearic acid

2 2

( , 2537)

(Shahidi and Wanasundara, 1998)

147.6

136

C20 C22

195 
250 ( , 2534) 

0.01 .  
(molecular distillation) (shortpart distillation)  

hidi and Wanasu

(

.2

HA We
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(

Sh hidi d

(Shahidi and Wanasundara,

, 25

2.3.
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DH eit
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c O

, 25537

2
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136
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 (Shahidi and 

Wanasundara, 1998)

 
90%

( , 2534 ; Shahidi and 

Wanasundara, 1998)

2.5

2 A B

pA pB a = pApp / pB

A a = pApp / pB > 1 ( 2.5)

A X A

Y A XsXX A 
YsYY

X1X Y1Y  
(Stansby, 1990)

 
Stout (1990) -3

menhaden oil

EPA 16.0% 19.5%

EPA 15.9% 28.4% DHA

8.4% 17.3% 9.0% 43.9%

Northwest Fishery Center

(Stansby, 1990) menhaden oil 
EPA 16.0% 19.5%  DHA 8.4% 

17.3% EPA 15.9% 28.4%  
DHA 9% 43.9%  ( 2.6) 

 

Sh

nas

5)

90)
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hah

an

1990

(199

,

98)

> 
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Y

a

A B

p a = p
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X
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2.5

2

unddara

90
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2.5 XsX

: Stansby, 1990.

2.6  3    

: Stansby, 1990. 
 

XXsXX

y,

2 52 52
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-3

(Shahidi and Wanasundara, 1998) 
EPA DHA

( , 2540 ;       
, 2540)

2.3.3 (Solvent extraction)

Folch (1957) Bligh Dyer (1959)

(Stansby, 1990)

fish protein concentrate ( , 2540)

1 
3 6

( , 2537)

EPA

DHA ( , 2540)

2.3.4 (Chromatographic method) 

 (Stansby, 1990) (stationary phase) 
(mobile phase) 

E

540

0

(Sh

, 25

)

6

lc

25,  2254

(SolvSSSo

fifi

tan

sh 

1957) Bl

(Stans

fish protein

ven

Dyer (195

ent extra

(1

2.33.3

DHA

( 537)

DHHAAAA 4540)

EP

( , 2537)

DHHAA 540)

EEP
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(adsorbent) 
 

( , 2544)

High Performance Liquid rr

Chromatography (HPLC), Liquid Solid Chromatography (LSC) Gas Liquid 

Chromatography (GLC) (Shahidi and Wanasundara, 1998)

EPA

DHA ( , 2537)

Hayashi Kishimura (1993) DHA 
skipjack tuna eye orbital oil silica acid column

DHA 
63-74%

Perrut (1988) EPA DHA

: (90:10 v/v)

EPA DHA 91-96% 75-85%

 
  2.3.5  (Supercritical fluid) 

(Pc) (Tc) (Shahidi and Wanasundara, 1998) 

C L

C

D

aya

eye cid
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Li
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a
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A

h Ki
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Ch
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, 25

Liquid Solid Chr

(Shahidi and Wanasundar
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(Stansby, 1990)

(Ghasemi et al., 2007)

(Shahidi and Wanasundara, 1998)

(Mishra et al., 1993)

2.7

-3 (Mishra et al., 1993)

2.7

: Stansby, 1990.

Letisse (2006)
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2.3.6  EPA DHA   
 EPA DHA      

Aspergillus niger, Candida cylindracia, Alcaligenase

sp. Arthrobacter ureafaciens    
-3 DHA 2 -  

2 1 3 
(Tanaka, 1992) DHA DHA 

2

1 3 2

DHA 2

( , 2537)

Tanaka  (1992) 3

6 Aspergillus niger; AN,NN Candida

cylindracea; CC, Pseudomonas spp.; PS, Chromobacterium viscosum; CV,VV Rhizopus

delemar; RD Rhizopus javanicus; RJ CC-lipase 
DHA 3  

Hoshino (1990) -3 
non-

regiospecific CC lipase 1,3-specific ANNN lipase

EPA

-3 50%

2.3.7 EPA DHA

(urea complexation)

(inclusion compound inclusion complex) 

(Shahidi and Wanasundara, 1998)        
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( 2.8) 

3 : 1

0

( , 2357)

DHA EPA (Liu et al.,

2006)

2.8

: Shahidi and Wanasundara, 1998.

1 (unit cell) 11.1 (11.1 x
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(plate) 
(Shahidi and Wanasundara, 1998) 

Bengen (1940)

6 

(host  component)

(guest  component)

(channel) (hexagonal  frame 

work)

(geometric  factor)

(chemical nature)

(affinity)

(Van  Der  Walls)

2 (Medina et al., 1998)  6 
(induced  compound)

(Shahidi and Wanasundara, 1998)

5.67 (CH3)

(OH) (side  branch)

 
(Shahidi and Wanasundara, 1998) 
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6-8 
25 

50

(Medina et al., 1998)

1, 2 3

          

stearic acid > oleic acid >linoleic acid

(Shahidi and Wanasundara, 1998)

1 

(Medina et al., 1998)

(Wille et al., 1987)

palmitic acid, stearic

acid oleic acid 22.7, 29.0 27.4 kcal/mole

(Swern, 1964 ; Medina et al., 1998)

-3

(Medina et al., 1998) 2.4 
1: 1 

easte

(Medina et al., 

o

19
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1 

2:1 1 
4:1 1 

(Medina et al., 1995)

4 2.5

EPA DHA

(Shahidi and Wanasundara, 1998)

(thiourea) (choleric acid)

(cyclodextrin  with  iodine)

2                        

(2-monoacylglycerol) 1 3 (1,3-

diacylglycerol) (Medina et al., 1998)

Wanasundara Shahidi (1999) -3 
seal blubber oil

3

(crystallization temperature) (crystallization time)

Response surface methodology -3 88.2%

4.5 -10

24 21.50% seal blubber oil

 
Liu (2006) EPA DHA 
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 15 (mole/mole) -5
  

20  EPA DHA  
EPA DHA 85.02% 25.10%

 
2.4        

4

Fatty acid Oil
Urea : Fatty acid ratio

1:1 2:1 3:1 4:1 
C14:0 4.2 2.7 0.7 0.5 0.7
C16:0 10.6 2.0 0.2 0.5 0.0
C16:1 7 7.8 9.6 6.9 2.5 3.2
C18:0 2.6 0.9 0.1 0.0 0.0
C18:1 17.0 17.6 3.2 2.9 0.7
C18:1 4.6 5.9 1.4 1.0 0.0
C18:2 1.5 2.0 1.6 0.7 0.7
C18:3 0.2 0.2 0.4 0.5 0.5
C20:0 0.2 0.2 0.2 0.0 0.1
C18:3 0.8 1.1 1.0 0.6 0.6
C20:1 10.8 9.0 1.3 0.6 0.8 
C18:4 2.4 3.3 6.3 8.0 8.5 
C20:3 0.1 0.1 0.1 0.2 0.2 
C22:0 0.1 0.0 0.0 0.0 0.0 
C20:4 0.5 0.8 1.0 0.9 1.0 
C22:1 8.3 3.8 0.4 0.0 0.0 
C22:1 0.1 0.0 0.0 0.0 0.0 
C20:5 9.4 13.0 22.6 24.8 25.6 
C24:0 0.0 0.0 0.0 0.0 0.0
C22:4 0.5 0.7 1.5 1.7 1.8
C22:5 1.2 1.6 2.4 1.4 1.6
C22:6 11.0 15.8 45.4 58.2 59.9
äSFA 17.6 5.8 1.2 0.9 0.8

äMUFA 48.5 45.9 13.2 7.0 4.6

ä +MUFASA 66.1 51.7 14.5 8.0 5.4

ä DHAEPA,SA, 22.7 32.1 74.3 91.0 94.0
Total fatty acid yield 100 33.3 26.4 20.8 19.8
SA, EPA, DHA yield 100 47.1 86.2 83.2 82.1 

 : Medina et al., 1995. 
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2.5 

4:1

 

Fatty acid
 

Oil

Temperature (oC) 

36 -28 -20 -12 -4 4 12 20 28 36 

C14:0 4.2 3.0 3.7 0.7 1.6 1.5 0.7 1.0 0.3 0.9 0.4 
C16:0 10.6 1.5 2.7 0.3 0.0 0.0 0.0 0.0 0.2 0.3 0.0 
C16:1 7 7.8 10.8 9.3 5.4 0.0 2.9 3.2 1.4 0.8 2.5 8.6 
C18:0 2.6 0.6 0.3 0.9 1.6 1.3 0.0 0.8 2.1 0.9 0.6 
C18:1 17.0 21.2 17.7 3.9 0.7 0.6 0.7 0.7 0.5 0.7 3.5 
C18:1 4.6 6.9 6.6 2.2 0.0 0.0 0.0 0.6 0.0 0.0 1.6
C18:2 1.5 2.1 1.8 1.6 0.0 0.0 0.7 0.7 0.7 1.7 2.9
C18:3 0.2 0.4 0.2 0.8 0.0 0.0 0.5 0.5 0.6 0.4 0.4
C18:3 0.8 0.2 0.9 1.9 0.6 0.6 0.6 0.6 0.8 1.3 1.7
C20:1 10.8 1.1 1.5 1.2 0.0 0.0 0.8 0.2 0.6 0.4 0.4
C18:4 2.4 8.2 8.4 9.2 13.1 11.5 8.5 8.8 8.5 8.1 7.2
C20:4 0.5 0.8 0.6 2.7 0.0 0.5 1.0 0.8 1.2 1.1 1.2
C22:1 8.3 3.3 4.5 0.3 0.6 0.6 0.0 0.0 0.0 0.3 0.3
C22:1 0.1 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C20:5 9.4 12.4 11.2 16.4 17.7 14.9 26.6 26.1 29.5 28.7 25.4
C22:4 0.5 0.8 0.7 1.2 1.7 1.3 1.8 2.3 1.8 1.7 1.4
C22:5 1.2 1.6 1.4 1.6 0.0 0.5 1.6 1.2 1.8 2.5 2.8 
C22:6 11.0 14.5 18.0 31.8 58.5 54.7 59.9 41.5 45.1 38.2 31.6 

äSFA 17.6 5.1 6.8 1.9 4.5 2.7 0.8 2.0 2.7 2.1 1.0 

äMUFA 48.5 43.1 40.4 12.9 1.3 4.1 4.6 2.9 1.9 3.9 14.3 

ä DHAEPA,SA, 22.7 35.0 37.7 57.4 89.3 81.2 94.0 76.4 83.0 75.0 64.2 
Total fatty acid yield 100 9.2 10.3 11.3 13.6 19.1 19.8 22.3 22.5 24.7 26.4 
SA,EPA,DHA yield 100 14.1 17.1 28.6 53.7 68.2 82.1 75.0 82.3 81.6 74.6 

: Medina et al., 1995.
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