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. Studies on the Standard of Time-Temperature-Tolerence
of Frozen Fishes in Taiwan

Wen-Cheng Wang, Pin-Pin Chiang

In this report, we research the Time-Temperature-Tolerence (T.T.T.) . of
the main products of frozen fishes which Pprocessed by i(factories in Taiwan
district. Thefishes include mahi-mahi, red-snapper;, lobsters,shrimps, cuttle fish
and tilapia. The limitted quality .of such fishes stored at rooml temperature
could be , distinguishedj by putrefaction. The fishes stored [by chilling method
occur not only putrefaction, the shrimps occur balcking also. Under . deep
freezing, mahi-mahi, red snapper, cuttle fish occur tissue-breakup, off-taste,
shrimps occur putrefaction too. Lobsters occur blacking first. The tilapia turn
red at fourth month. The T.T.T. of such fishes in Taiwan, (is less .than the
standards of I.I.R. but is only a little difference. All the quality .of frozen
fishes processed by factories in Taiwan is good, only a little shrimps and
cuttle fish are not acceptable owing to wrong operation during the treatment of
raw material. _

. M 8

ABAHKERABEAT IS BB BT AR » ﬂ%@%ﬁﬂiﬁﬂﬁ ’ Lﬁnnﬁﬁﬁﬁ’;&ﬁfo
5  EMPESIBESHBZERE  FEEH - -

REEBEREREMIE 6 & FRFERREN - B RRHER u%ﬂm&ﬁﬁ@§%¥¢’
—EEEE B BESTMZIRERR » HRIFERGZRERTARRME (Ultimate
quality) o Eifcnnﬁm]‘{ét (Time-Temperature-Tolerence, T.T.T.) EREZHFERET T
EETRSIKERGE » FRARERENRRL - YR LUEAMERZEESBYH (Practical
Storage Life, P.S.L.) » LMENIRREZR% - RUELERBREARZER Eﬁ%%ﬁﬁ
R EBREREEE—PZREH -

RiEmEarEk:

— ~ B
O~ TARBE  ENEENTAZERSE .
QR RIS » WRBHETHEE -
EFRBE » SEMRENE S ERERE -



410 Bulletin of Taiwan Fisheries Research Institute

ZRBHK
&T:}E-ﬁﬁ%ﬁﬂ%@ﬂ ’ ?RJEEE @?ﬁﬁﬁﬁﬁ%ﬁ?% P BB R R

OEREERES (Volatile Basic Nitrogen, V.B.N.)

IIER0g » IN7REEAKS0c. . » LUSEHK (Homogenizer) W S% RE 9c.c. » Bl
120% = FALERE 1. c. » LB R » ) Rtk Conway BRI JIEH » WK -

EERER -

L BB EREHRA (Test panel) X s R B AT BERBEREHTEER IR
BRI MABRZ SRR  NRKFHR s BINREFER EEEREA (V.B.N.) B
AAEESERASR » MEXAHFIR -

ALY  RIREBRKEEEELE !

SRR ERHRL0g - INFREER90C. ¢ » MEEERI0TE ﬁblﬂ:l'ﬁlc c.hm9c.c. HEBEK »
ER10-0  EERERL0- LUk 1c.c. » BFERERL 5 » pnEEREREZE (Plate Count Agar) » -
®37° CRFRAShr S MBI A I - WERTEAR

Bacto-Tryptone Pancreatic Digest of Casein Usp ' _5g
Bacto-Yeast Extract - - —_— . 2.5g .
Bacto-Dextrose Glucose ' .1lg
Bacto-Agar R 15g

‘ El.ti’lgi?zﬁﬁ%f‘i%% 5gn1000mlFEERK » 121°CREISTEE M -
KIBHE 1 K EEHERI0? » RHRK Le.c. » BRDCRRE » fF ZFEﬁﬁF(Streak plate)
+37° C » 48hriEgk » LU RUEERE R RRYE - DCRRERLTISR :

Bacto-peptone 10g -
Bacto-Lactose ' 10g
Sodium Desoxycholate - 1g
Sodium chloride 5g
Dipotassium phosphate P 2g
Ferric citrate 1lg
Sodium citrate : lg .
"Bacto-Agar 15g
e ' . Bacto-Neutral Red .0.03g . v .
El_tiil?ikﬁi‘—"%ﬁﬁkﬁ" » Hii7k1020ml » m“’ﬁ’%%ﬁﬁmézﬁfﬁ s SEERTHEBEEL » BenREER -

=~ REBRPBRRRET ¢
: Huiﬁbniﬂfﬁfnéﬁﬁﬂfx?"i%ﬁﬁ%% %Ehﬁﬁ?l@éﬂﬂuﬁ‘z"}’ R?E%ﬁéﬂé’ﬂ&ﬂ (—35°C~—
40° c> ZREMEA  WERBERE
| @m%xm@ﬁzam s BT HEAHERR v DA BRI TR A S R R e ﬁkﬁﬁ BRERR
’ Eq’i{ﬁ'{m (Room ’lemperature 25°+ 1°C) ~uki% (0°x 1°C) » REMHE(—20°£ 1°C)
SRR o BRI RS B DR AT FIR .
O BN PR RETRE » THRARERE (T.T.T.) etk o WIS ETT
2 RABER - AR - ) . ,
EEERA B BB TRERER » ) R AR BERA AN BERERERIEE
EREA v A A TSR EENE S # (Aerobic plate count) BARGEE (Desoxy- cholate&s) .
@tk LR » TSR - RIBWE » LIPSRESS -



No. 30. Oct. 1978 411

» | RBHR BB | |

— s FEELURGFENT AN ARERMAEES » GERHR (Mahi-maki) - 77 (Red
Snapper) KNG (Shrimp & lobster) + {b¥: (Cuttle fish) ~ REH (Tilapia) % -

T BRI (25°+ 1°C), ki (0°+ 1°C) v R (—20°x 1°C) HREHEM:
TR s & BRI R R T » DUER B AR AEIA 25me % B ES » WL « fsk » HLK
SLAEVRELZBERS  (FRARDEZEE HETZRRERNE—  KRSRENED B
RHERERIMES o

Table 1. The -practical storage life of fishes at room
temperature (25 £ 1°C)

Practical Storase Quality Decgease.
Mahi-mahi . I - 0.58 1.72
Red Snapper 0.58 y 1.72
Shrimp 0.33 3.03
Lobster 0.33 3. 03
Cuttle fish 0.33 3.03
Tilapia 0.33 3.03

Table 2. The practical storage life of fishes at icing
temperature (0 = 1°C)

. : s
‘Species Practionl Storsae © Qusfity Decgease
Mahi-mahi 20 0.05
Red Snapper 20 0.05
Lobster - 14 0.07
Shrimp 14 -0.07
Cuttle fish 10 0.10
Tilapia 9 0.11

Table 3. The practical storage life of fishes at deep
~ frozen temperature (—20-+ 1°C)

Species Practloal Storage Qualisy Decseace
Mahi-mahi . 480 2.08x10-3
Red Snapper 480 2.08x10 -2

_Shrimp -360 . 2.78x10-2
Lobster 360 . 2.78x10-3
Cuttle fish : 300 3.33x10-3
Tilapia 120 : 8.33x10-3
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Table 4. The practical storage life of chilling fishes

Species Temxzeoaasture - Expected Storage Life (days)

- Good quality Limitted quality

Yellow-fin, Blue-

fin, Big-eye tuna —1—-0_ ) 14 42
Albacore, Skipjack _ —-1-0 ) 7 21
Marine fish, Crab,

Shrimp —-1-0 5 14
Shell, Cuttle fish —~1-0 3 7
Fresh fish, Frog 0—1 2 5

From Japan A.O.R. Pocket book of Refrigeration

Table 5. The practical storage life of deep frozen fishes .

Species Practical Storage Life (months)
—18°C —25°C
Fatty fish 4 8 12
Lean fish 8 18 24
Flat fish 10 24 24
Lobsters & Crabs 6 12 15
Shrimps - 6 12 12
# (Vacuum packed) N 15 18
Clams & Oysters ' 4 o 10 12

From I.I.R. The Recommendations for the processing
and handling of frozen foods.

Table 6. The quality investigation of frozen fishes processed

.in Taiwan

Temperature Total count Coli- V.B.N.

Type of Sample (°C) (x10%) form (g%
Shrimps (cooked) —18 1.23 — '16.0
” ” 2.50 ) -+ v
7 N2 3. 30 bt 6.4
Shrimps (deveined I.Q.F.) - w 470 — 25.6
7 ’ . 4 830 -+ 80-0
v : u v 310 — 41.6
14 4 43 bl 32.0

” 4 1090 - 32. O
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Eel (roasted) % 11 —_ 16.0
” ” 5 — 16.0
R ' ” 9 — ' 9.6
T e 0 _— 6.4
.o ” 4 - 16.0
. w ” 3 — 22.4
“ ” 3 — 22.4
" e 8 — 22.4
” P 8 —_ 22.4 .
Eel (raw material) 7 100 + 22.4
Mahi-mahi (fillet) % 250 - 16.0
” v 630 — 70. 4
Blue fin tuna (material) ” 37 + 28.8. -
Japanese butterfish (material) ~ _15 + 22.4
@ w 14 + 16.0
Pacific sailfish. (material) ,, 60 + 16.2
Pampanos (material) . ” . 11 — 28.8
o .o ‘ 80 + 22.4 -
B B
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