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Which one is
spoiled more
quickly during
storage?
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Causes of seafood spoilage

BChemical changes

B Bacterial action

BMLipid oxidation

BBrowning reaction

B Dehydration
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(1)Species characteristics

(2)Seasonal biological changes
(3)Wild and cultured fish
(4)Different tissues and portions
(5)Age (growth)

(6)Starvation

(7)Male and female



(1) Species characteristics



Migratory fish

 Tuna S —
» Skipjack v
 Mackerel b,
 Marlin

* Mahi-mahi
o Milkfish

e Eel

* Flying fish




Demersal fish

* Tillapia
* Grouper
e Sea bass
 Bream

* Rockfish
* Cod

* Flounder




Migratory fish (Red flesh fish) vs
demersal fish (White flesh fish)

Much more dark meat (vs ordinary meat)
More lipid and less moisture

More soluble and pigment proteins

More nitrogen extractives

Much more histidine-related compounds
pH lower after death

Muscle become harder after heating
Production of biogenic amines



- BL A
(proximate composition)

o-K & (moisture)

* 3—v & (protein)

o 72 7 (fat)

5% -k it & F~ (carbohydrate)
4 & (ash)



Proximate composition (%) tilapia

Moisture 7.8
Protein 17.9
Fat 1.9
Ash 0.9




Proximate composition (%)

Moisture Protein Crude fat Ash

Grass shrimp 79.2 17.6 0.9 1.4

Tiger shrimp 7.2 20.5 0.7 1.6
Freshwater prawn 78.3 20.5 0.4 1.4

White shrimp 76.0 21.3 0.4 1.7
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. Proximate composition (%) of various

tissues In cobia

A B C D
kA 7166 6592  71.00 937

¢ % 1974 1836 2027 1933
W% 824 1253 7.32 8.83
A A 1.30 1.22 1.29 1.26

Shiau, C.Y. 2006. Biochemical composition and utilization of cultured cobia. In: I. C. Liao
and E. M. Leano. Cobia Aquaculture: Research, Development and Commeercial

Production. National Taiwan Ocean University, Keelung, Taiwan, pp. 147-156.




(2) Seasonal changes
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7 7% & (condition factor, CF)

CF=Weight (g)/ Length® (cm) x 103

3K 1 (hepatosomatic index, HSI)

HSI = Liver weight / Body weight x 100




£ P g
303 %




Wild and cultured fish

® Cultured fish has more fat

® Wild fish usually has good
texture and better flavour



(4) Different tissues
and portions



£ p kA § 2 (%)

Shiau, C.Y. 2006. Biochemical composition and utilization of cultured cobia. In: I. C. Liao
and E. M. Leano. Cobia Aquaculture: Research, Development and Commeercial
Production. National Taiwan Ocean University, Keelung, Taiwan, pp. 147-156.
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Dark meat vs ordinary meat

Smaller fibers and more connective tissues
More lipid and less moisture

More soluble and pigment proteins

More metals and vitamines

Less histidine-related compounds

More taurine

Stronger enzyme activities

Decomposed more quickly




(5) Age (growth)



0.47 ~ 11.05% 0.73~22.07%
25
(A) r=0.80 25
Y =0.8X+1.0 (B) r=0.78 .
20 - Y =1.7X+3.6
20 -
’\3 o
=9 S 15 |
S &
D
g 10 1 ° ’ é 10 -
O 5
5 4
; )
0 x
0 2 4 6 8 10
Weight (kg) Weight (kg)

Relationship between the crude fat of white muscle and

fish size of cobia : (A) dorsal meat ; (B) ventral meat.




(A)

Correlation between

g histidine level In
5 milkfish white muscle
and fish size (n=105)
102—
Weight (Q)

Shiau, C.Y. 2010. Biochemical characteristics of milkfish (Chanos chanos).
In: I. C. Liao and E. M. Leano. Milkfish Aquaculture in Asia. National
Taiwan Ocean University, Keelung, Taiwan, pp. 157-167.




(6) Starvation



Changes In proximate composition (%) in white

muscle of milkfish during 60-day of starvation

Day Moisture Protein Crude fat Ash
0 760 + 0.8° 201 + 052 26 + 0.2° 1.2 + 0.1
10 770 +£ 0.6° 200 + 068 24 + 0.1° 1.2 + 0.1
25 776 + 09> 193 + 043 1.8 + 0.1 1.3 + 0.0
40 795 + 072 187 + 0.6 1.7 + 0.2 1.2 + 0.1
60 79.8 + 062  18.0 + 0.6° 1.2 + 0.1 1.2 + 0.1
Control 746 + 0.7 20.1 + 0.62 32 + 0.32 1.2 + 0.1




(7) Male and female



e RlAgE gt i g £ 2 T 35iE (%)
el ¥ (n*1=22) z& (n=17)
D1 6.37 9.08
D2 8.44 13.15
D3 8.40 13.29
D4 5.95 7.89
Bl 10.80 17.68
B2 14.71 23.54
B3 10.86 17.82
B4 6.71 8.53
T 2e P iR 9.02 16.31
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Nutritional components

proteins, free amino acids (taurine,
glycine, etc.), peptides (carnosine,
anserine), lipids (EPA, DHA),
glycogen, vitamins and minerals

(calcium, phosphorus and iron)



1.0~1.5%






& D KT

(i

R (% % eb% T
5

£ 3 4 fon

j\r

EPA «~ DHA® H % i 7 %



pv e

R

1 PR
~JL\FI'3E] \'fljjlg
PRy PY

7 | n ;F—’B—j- X H v # ﬁjg'\l"}/%:
~ ~ l\ ~ ] )#L

R E "51‘12
LR R R TR R T
FEd anr =

PSS



-~ NS \
X7 mp 'TE”_’% = NN

Ry

EEPA - DHA

WitPl ~ 9 opurl v E RS
i

_TRICE

I&%,’Eﬁ;ﬁ;ﬂ:
X RS EE 1o
B R v

m-- ’ﬁ v T RpE



2 ! &
m g
BEPA - DHA

Wil ~ 9 yurl v B PR
i

Wit

/ A

W5 % HE 52
TIEENES
L 30 S
= 5. ©7RE



= m & (Taurine)

AL T )
SFRECES R

KA g Gt A £
ﬁl{i}%v}i’ﬂ‘;}n‘ ’P\Eﬁﬁfﬁi
/‘Pé Fn W
P =









SRR Ny R
*‘ﬁg‘ﬁj’xlﬁﬂ

e WS R R EW 1S

Sv ik ¢ i3 2oL Rk

,,e.as o



ahy

My

¥ v
o o mad anaee




oy
Health Care & Grow Up milk powslee % g;ﬁ .
e1é

WG TR Re Y

o Dosble formula & Shuln- funeies

5



http://www.k1788.com/kld/photo.php?id=30




. > » "2 RN L WV s =
A B EONRR IR A A N F






Lh‘ﬁ L M\ "//r /



W R

BEPA ~ DHA

WivP v 7ok v KPS
i

Wi
W5 R 9%

Wi %
W5 R 3-v

| R :ﬁ\ I O /%X’\ﬁ%









Shark liver ol




<—Acid end
"COOH"

. e M ethy | en
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EPA or 20:5
® LARY 7z %R &l Ak
® [ P A(Eicospentagnoic acid = - g7 i fik)
® D H A (Docosahexaenoic acid = + = g = % fi&)

Seafood nutrition, 1985
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L-histidine ‘e s

C ——=C—— CH,CH(NH,)COOH



HN——CHy—CHy—CO—NH~—CH—COOH

NH/CH.__C{;
Nt

Fo?< (Carnosine 2 %ieps 4p B B2 PK)
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' Eel Anguilla spp. is catadromous, meaning it spawns in
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Salmon are anadromous: they are
born in freshwater, migrate to the
ocean, then return to fresh water to
reproduce

(k5 e d A B0 T 3 7T L)
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*““Fish 1s a brain food”

Y

*“Fish is the heart food”

» Eat fish, live longer;
» Eat oyster, love longer;
* Eat shrimp, last longer.



7 &+ AR AH(2013/11/23)




