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Foreword

In Taiwan there are abundant marine resources, which provide a favorable

condition for develqping processed seafoods for both export and domestic consu-
mption. In fact, the export value of our processed fishery  products increased
dramatically from some US$24 million in 1971 to more than US$130 million in
1975.
V The rapid growth of our seafood processing industry is attributable to the
efforts of local seafood processors and exporters. However, our processors do
not pay too much attention to the quality control of their products which often
results in complaints from foreign buyers.

In view of the above situation, JCRR assisted the Food Industry Research
and Development Institute (FIRDI) in conducting a workshop twice in 1975 to
introduce new processing methods and quality control measures to the seafood
processing irdustry. At these meetings papers were presented by 20 distinguished
local res;earchers and specialists, and 70 participants, including fishery school
teachers, fishery technologists from selected seafood plants, and other fishery

researchers exchanged experiences and discussed their problems. Since the
workshop dealt with topics which were of great concern to them, the participants
asked that a collection of the papers presented be published for their reference.

The present volume complements another JCRR publication, ‘A Survey of
Processed Fisheries Products of Taiwan” (Fisheries Series No. 13), which was
put out in 1973. Besides the papers presented at the workshop, it includes
additional materials on the discussion topic so as to provide more complete
information to our seafood industry.

Most of the technical papers in this book have abstracts or short notes in
English. The names and addresses of the authors arc also anglicized to facilitate

direct communication with interested foreign readers.

G. C. Chen & J. L. Chuang
. JCRR Fisheries Division March 1976
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Development of Fishery Product Processing in Taiwan

® o W,
Gin-chen Chen & Jan-lung Chuang

A viable fishery product processing industry will have to depend on a
good fish catch. In Taiwan, there had not been any significant fishery
processing industry until 1966 when the fish catch reached 400,000 tons.

The fish production soared from 458,000 tons in 1967 to 779,825 tons in
1975. This rapid growth was responsible for the rapid developmont of the
seafoods processing industry. The value of processed fishery products was
dramatically increased in 1972 and 1973. Taiwan’s fish production, being
in excess of domestic needs, has to rely on the international market for its
surplus. As far as export is concerned, seafoods in processed form are
favored over those in fresh form. From 1972 to 1974, the value of processed
seafoods for export was greater than that of those for domestic consumption.
In 1973 alone, processed seafoods (mostly canned & frozen foods) for export
fetched a total of NT$2.9 billion, while those for the domestic market were
valued at about half as much. The world-wide slump reduced the fish
production in 1974 to 698,000 tons, which was the first decline in the past
30 years. However, the total value of processed fishery products in 1974
was still higher than that in 1973. And the value of processed seafoods for
export in 1974 still exceeded that for domestic consumption.

IR SR » W EEM K EE I T BB BRI KT o SR EI 2 R EE Bn T
HYSE » WH FERHIN T SRS SRE SR GHE » I TERE » (EED I » REBEHS
LW EHBHMBEZITE o XEBEHREEKE N TREZER » RUMBEREEARL

CIEFISEE A B BEETHa o
Mr. G. C. Chen & Mr. J. L. Chuang
Fisheries Division

Joint Commission on Rural Reconstruction
37, Nan-hai Rd., Taipei, Taiwan 106
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On the Black Discoloration of Shrimp—A Review

5% & %
Chung-young Chung

The nature of the enzymic blackening of shrimp and the methods for
preventing blackening of ice stored shrimp were reviewed. The blackening
of shrimp is due to the formation of melanin pigments by the enzyme
tyrosinase, but the mechanism is not established yet. The blackening of
ice stored fresh shrimp may be controlled by beheading, by immersing the
shrimp in solution which protect them from oxygen, by adjustment of pH,
and by use of effective chemicals including ascorbic acid, sodium bisulfite,
and aluminium compounds.
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EE¥E ~ TR ML SNEE « MRS o
Mr. C. Y. Chung, Associate Professor
Dept. of Fisheries Technology
Taiwan Provincial Kaohsiung Junior College of Marine Technology
Chi-chin Chu, Kaohsiung, Taiwan 800
Republic of China

KR A IR F A & B IR BAR B Z AT
Discoloration of Red-Skin Fish During Frozen Storage-A Review

& % 3
Chung-young Chung

The carotenoid pigments of red-skin fish were first discussed. The
fading of carotenoids and the methods for preventing discoloration of red
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skin fish during frozen storage were reviewed. Trans-cisor epoxide-furanoxide
isomerization and enzymic or non-enzymic oxidation are the main causes of
the fading of carotenoids. The effect of temperature, atmospheric oxygen,

ultraviolet and x-ray irradiation, pH and metallic ion on the fading of
carotenoids were also described.
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R R ABRAR TS HE NGRS » KBNS 94.4% ~ SREA53.6% ~ i
151.8% ~ FF(50.2% ~ {5HL ik i i o0 BIAH 5 e B B (15023 % ~ i A91593.2% ~ JR&L
155.6% ~ FF150.61% ~ B150.23% o AEBINERFE RS RM B XA f-Caro
tene, Astaxanthin, Tunaxanthin, Carangoxanthin, Anchovyxanthin, Lutein
o

T ROBEEERNE R Cis—trans Bkl : RAEHEAREER all—trans 7 »
R~ e M RENEE S ELS mono——cis B » KEHANERN o

Epoxide #M1L ¢ KiEEhinA 5,6—epoxide £ » REHEMLE 5,8 —fur-
anoxide TiZEM AR o

HEWEVER « BEAEBEBPY peroxidase, lipoxidase, lipoperoxidase
HEER RO B ARG » (KREMRERIER o

FEEENEIER : NE~ &BHT ~ BE ~ R ~ BURRS X pH a8 O
iz & b » WEREGREKEDBONEREERER o

=~ ROBEFLBENPIETE RTHEEERANERRINE SRS 2t it
SULBEBR—T2HE » ERRBEENKEYH I EANERE/NLHE » ascorbic
acid R HEM B » ascorbic acid, BHA REWMHESW » BHA, NDGA, ethyl

protocat-ecuate, a—naphthylamine, N—propyl gallate, N—butyl gallate4s o
Mr. C. Y. Chung, Associate Professor
Dept. of Fisheries Technology

Taiwan Provincial Kaohsiung Junior College of Marine Technology
Chi-chin Chu, Kaohsiung, Taiwan 800
Republic of China

D SR ) - A
The Causes & Preventive Measures of Rancidity of Frozen
Fish during Storage-A Review

C. H. Wu
FRNEAREEEREY S SAREEMTEEERAE c ARERERENTE » 8
BREREGENERR TENEEEHGENEZLZBAN c LEIRESALEZHEMRBREY
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BEfamERBNRYB SIS » hEERFERERERKEREE » N LENERE
BRHEAUKEKER BN » Frl VR RE &S E RN E o
ARIEETE BB LB INK S BAE L REB S o — BRI EER NS 5k LI i B s
MRS ByaaAb » BRI B0k 25 R 45 VT 3 e e BB VR o
BHARARRENERRBZT » (B—RH g R EREZ MK FREMAVEME » £
LM A EAE RPN EE/LREARRNE » I8 EE A R B Ak 75 R L
AR » T RSB RS e 2R TR SR P O IE B K 5 MR A (RMEVER » 30 BLDRAS AT
o P 30 B ML B T R A R ok 3 AR A (R VR o
HEAIEEERY R ES RSN BER 2 DERRER Y RAYR o
WERE LEET RS ANEE ~ S0 DR R RIFERE o —4°C~—7°C ZEEM
KO TREGE e » T AR A 2R B Rt BRIt R 4 5 SR EWTRERVES » —30°C
EEBNEREE o RRXEEREKER (glaze) RE2 B - HEEEE o Hfitn BHA,
sodium ascorbate ZHE(LHEI LI R H A ERIN DY & O 6 B B RER BT 1L EALAVECR o
Dr. C. H, Wu, Associate Professor
Dept. of Fisheries Technology,
Taiwan Provincial College of Marine and Oceanic Technology
Keelung, Taiwan 200,
Republic of China

R KERRZEAZR—REHH G

Sanitation Requirements of Frozen Fishery Products—Microbial Aspect

3 ¥ 2
H. C. Chen

— ~ BTRKEE R AV AR
ST A L A E R A ¢
(OFETEBELAEE » ERUBERBRHERIER
QFT R AR EDZNRABEILREBEERR/ o
O REEATEENREDE ENRERRTR o
WHEMERERMBNTRME o
(5)Hfth o
T BATKERME REROB AT RRERC MR
L B e
—fally 1 KERYWZ natural flora B4 #ME (psychrophies) BERZEM L
WS ROGERE 5% » — LRI (mesophiles) FEENTGHIL ko MRS
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(4)Feft o
2 BAOBBORERBBENTINTE
(DFEAS e B MR o
QT BELE RSB A E R EVEER o
@ERFLSHESEM » BEERARMWHEER o
2.0 L@ R il A iy T4 ¢
FERR RS T BIFFEREE] ZRAEFEER » Wk iniEE R PR
fa] o
Mr. H. C. Chen, Assistant Professor
Dept. of Fisheries Technology
Taiwan Provincial Kaohsiung Junior College of Marine Technology
Chi-chin Chu, Kaohsiung, Taiwan 800
Republic of China

QBERZ A DFAAFEHEZIRE
The Change of Weight and Microbial Counts of Flame and
Microwave Heated kel

PR ¥ B

Hsing-chen Chen, Chyuan-yao Wu, Hsueh-hsing Lin,
and Chung-young Chung

The decimal reduction time and the thermal death time of E. coli Type
I in eel bouillion were studied. And the effects of microwave and open
flame heating on the microbial inactivation and weight loss of eel fillet were
compared. The thermal death time regression curve of E. coli in eel
bouillion was found to have a Z value=5.1°C. The values read from this
curve were accurate over 90% confidence. The lethal effect of micro-
organisms in eel fillets treated by open flame was higher than that of microwaves
at 2450 MHz if the results were evaluated under the equal weight loss.
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The weight loss of flame-heated fillet was 0.43% for every degree (°C)
increase in temperature within the range from 50°C to 80°C. And for
microwave-heated fillet was 0.44% between 42°C and 87°C. The combination
of heating for 2 minutes over flame and following 15 seconds in microwaves
had almost the same effect in weight loss and microbial counts as that heated
for 5 minutes by flame alone.

1B TR AR R
Bl A AHEREIIARESRZE » HEH 0 G2 :
£ W BRI108 AT
X B ow = E3E
S AR B B R

1. E. coli 7Ef@ ki 2 BUEH ¢
¥, D fE#E 55, 60 fu 65°C %45 5.5~ 0.37 1 0.06 4 » HEAFIEEEMIE
(thermal death time regression curve) & EfH£5.1°C » 72l #23518465°C
ZBFEREH 520 .45 o
2. RlmmiiEns e g
B R E (2450 MH,) B aitEs » S5
(VEARERNE—F > NAEREEFEERZPOEERESETSELSETFT o U
KIBERE » # OB ETE 50°C~80°C 2/ » BHAHE 1°C» l8N4LE0.43% 5 L)
ey » FHeh OB ETE 42°C~87°C 2 » BH & 1°C » BP9 E0.44% o
@)% AR E AR B in BVE R YE » BRIV R R A I K IB R o
BUan « AKIBERE S 8 » (LB ES 72.0°C LE2UY » FIRBEAIBEE »
EHBFD 4 log cycle ; [ELBHMEAS0R » (DR ES7°C » R E25% »
BEARTRERBMABHE » BAEBEMRD 3 log cycleo
3. R A {5 P 8 18 SRLAB B hn BR AR
LAk IEIE % 2 73 58 » FLIBEMEI5E » dhRE 91.1°C» RE24.35% » W5k
BRIBEER D 4 log cycle o HBRBIKIEEE 5 5 BWEE » ErTEEEE
HYSHB o
4 BRERREAMBEZRERER  TREREIRE S o
5. H B0 g2 g AV ERE ¢
ErRBER AR MM A E RRBFRAZSN » HepEhhmeyEsn TR F T » BREER
e ML RE 2R K IR B B Bl A B B B SRV HE LT o LB RV AT e
ER BB AR EE o
Mr. H. C. Chen, Assistant Professor
Dept. of Fisheries Technology
Taiwan Provincial Kaohsiung Junior College of Marine Technology
Chi-chin Chu, Kaohsiung, Taiwan 800
Republic of China
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How to Promote A New Prepared Frozen Seafood

b3 H b d
Y. W, Lai

—~ AHESEHR M ER LR

T~ RERATR B VRS T Bk

=~ HEBLSHARMEER

I~ RES A SR AT

A~ FREKESEA ML

N~ PR R A Gl Y B
Mr. Y. W. Lai
Dept. Of Fisheries Technology
Taiwan Provincial Kaohsiung Junior College of Marine Technology
Chi-chin Chu, Kaohsiung, Taiwan 800,
Republic of China

K E M OA Z A

Sterilization of Canned Seafood—A Review

F 2 4
P, C. Wu

AKEE WESA— R E MR B S R L » ARHE G IR BERR B o 7 B A — R AT A

HUIREE/Z115°C (239°F) » TR R ~ HIBS WIS RS N % ELUTB®113°C
(235.4°F) BHE ©

O ELRE A 75 4 il o R B R 5 YR FE AR ] PR e 2 © # AV R M R [F) B 1A 0 H 3R 1)
s TR A R T BUS RE S B 2RI I o BB HE TRE 100 BB L
QBB E R AT R » BERRFEEN AN TRBEBIEH R TTRR o pH WBBWEA
B o A pH 4 ARIBEREZTR pH A8 o

K MUY B 7 (KR b R 5 RESH > RIE MBI B R A EMREEE o ARETR
Flfdh £ Clostridium Botulinum 7 3 7E 0% 5 B 42 2 A [|] B 7 () 1 S E T AT B SR W
{EHH o Long KEEHREEKERMIN Food-phosphate factor REJEAMWF ({H o 5%



2 F=8%£%Ho
B 8 P RESE 3 )1 | SRR R L P KRS B P » WTEE 2 B 484 Clostridium Botulinum
A BB BHELFTZ o b 5 B R A MR Bac. megatherium » JIf8H D, ER
0.57 Z{ 20.5°F WHRGHEELEFRI0E (FaF) DT » &HFH F ErRELIMWE o
{B3E FTHE R AH & 7 Sl MR B B » 0 T A AR 2B RV IROBHRESH o
AHRESSE » EnRTHSEBEANRMEE R EAER % > RECEESHER
A ERYE B » T 45 AN B8 PR S5 VR B R /) O BR IR 20 i 2 Ve R R B » DRI S L TR R 7R B
ZIERE > KEMFREEIB DK B RKRRRZ 5 TAKESRKZRRALRE SR A H Yk
' BREREBERERE .
(FEARTHETE » NEBZCAN » BENEE—-LERTEE R & HLTEBERT
e I TSR ——— R &)
Mr. P. C. Wu
Dept. of Food Processing

Food Industry Research and Development Institute
Hsin-chu, Taiwan 300
Republic of China
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Study on Canning of Crabs

= b2 g2

K. M. Chiou et al

This study was made to improve the quality and blackening defects
commonly found in the commercial canned crab meat.

1. As the price and quality are concerned the Hua-Shea and Pien-Shea
of the species Portunus pelagicus are considered to be the varieties
suitable for canning purpose.

2. Cold squeezing method is the best method to remove the crab meat.

3. Dipping the crab meat into 0.3% pinfish solution before blanching may
improve the color of the crab meat.

4. Highest yield of canned crab meat was obtained when the meat was
blanched at 100°C for 8 min. in 0.12% citric acid, 0.2% Pao Liang Chiu
1-A and 5% NaCl solution, then sterilized at 240°F for 50 min. (tuna
#2 can, drained weight 170 g.) :

5. Filling brine with the following ingredients was found to be satisfac-.
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tory: to each can was added 1 g. NaCl powder and 7 g brine which
contains 0.6% Pal Liang Chiu 1-A, 0.06% Pao Liang Chiu 1-F, 2%
M.S.G. and 28% NaCl.

6. The condition of freshness of the raw materials and the coating of
the tin cans are the major causes of blackening. Success in making a
high quality canned crab meat relies on the extreme freshness of raw
material and packing in a parchment-line C-enameled tin can.

AEBBRIGEABAMNETH—» BET—3 » EMGEZET-RREATBBERL
B YEEEFE  SRELBBMBIARZ » RME
A gD SRR
L REEESHENE » AARERMTHBEZ HESKEER » XBEHER
2. FRHRHZRBER 1 ZWEABKEAP15S » WREH pH » TR o
3. BE KM Polyphosphate » AIEFRE MG E » LA
4 FENBFRE - HERRN WEHERIEERK
5. BEFWE i@ E Polyphosphate » ¥E KT sER M2 MmE o
6. DAven A RS R 3 8 T B IR R AL 2 R R BRI o
T UM fk o2 S22 I AR - S TR B ] o
B : gt
AEBIZHE B NERS R ARG E R EEARE  WRsRREeT
L R ERRERES » UIEERRESREEER I THE o
2. ERBLSTEERE
3. BEH » BARLERR 0.3 LM (Pinfish) B (BHR) 30 0E® s TEE
mHEEROE
4 BMARE0.1%HEMR » 0.2% REA 1 —AK 5 % AH 2 REW+H » £ 100°CT#
W8 04 ML, 115.6°C (240°F) 50408 (B » 4 170 7) 2B
T o
5. RN 1 TEE RS » BYRIN TR » HEH B2 %K 0.6 HIRRA1—
A~0.06%RBA1—F RK28% 8o

6. JRUBHERff e M Z2 Rk CRE iR BB E K » AR REFZRG » HERAE
SE R B 2 TRt o 22 REERR A P Bl BREAKE 2 BRI HE o
Mr. K. M. Chiou
Dept. of Food Processing
Food Industry Research & Development Institute
Hsin-chu, Taiwan 300
Republic of China
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Studies on Contents of Zinc and Other Heavy Metals in
Canned Crab in Taiwan,

x # X
Y. W, Huang

AEEL EBERREASEXENREESEZ 48] “Zinc and Other
Heavy Metals Content in Canned Crab in Taiwan” FIEZEKEZGT

(Journal of the Fisheries Society of Taiwan) Vol. 4, No. 1 (1975, June) p.
19—24.
In order to know the Zinc and other heavy metal contents in canned

crab in Taiwan, Raw crab and canned crab were collected and analyzed. It
was found that: (1). Zinc contents of raw crab—Portunus gladiator Fabricius,
Portunus sanguinolentus (Herbet), Portunus trituberculatus (Miers) and
Charybdis feriata (Linnaeus) were around 30-60 ppm average. (2). The
Zinc content in raw crab varied from species to si)ecies, Charybdis feriata
(Linnaeus) is the highest, Prolunus gladiator Fabricius is the lowest, and
between them are Portunus trituberculatus (Miers) and Portunus sanguinoletus
(Herbet). (38). In all species of crab, the Zinc concentration in the cheliped

is higher than those in other parts of body. (4). The Hg, Pb, Cd, Cu
and Ni concentration in canned crab is at ordinary levels.

AR B R Y B REIESE S TSR 400 ppm DL ERUIRIA » EEH EREES S BR
BUREB R BUR LT T s PERSEZ R » FoREF L o R—FERZERBEREL - &4
E@Eﬂuﬁ‘l‘ﬁﬁ‘ &g~ =BT REE S » $r& B 3060 ppm ZfF » FHrL
RS » SPFRSBARY » RUEE » SEBFASE-XATS  DEARRDMA
s NEIPITES A EAPY 5 (BAR Y rhee S BB AT RIEE 2B 6R o MIEA S R A R DBRERTR
PR b [RGB EUA R R TR BRI M I OB » B8 B — R g B BLTE 65 2 90
ppm 28 o {EIELEER A AN 443.3 ppm HhBAERPMEARER » HRREoBES
%‘—&%%E{lﬂl&ﬁg s HRTREEREARN » BRI %ﬁﬂi”ﬁ%ﬁ%ﬁ@ﬁ EF» HERE
T RS I A S BT o S RE R » XA LB EREYR - 8~ 0~ BEME
HBESBMSY - BRSEEEBTE  HBRHENS F@ﬁfﬁﬁlﬁﬁﬁ% o

Mr. Yao-Wen Huang

Dept. of Fisheries Technology

Taiwan Provincial College of Marine and Oceanic T echnology
Keelung, Taiwan 200

Republic of China
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Color Changes in Tuna Flesh during Processing—A Review

& % %
C. Y. Chung

Color changes, such as occurance of blue meat & green meat, in tuna
flesh are the most serious problems in tuna processing. The causes and a
quick method for determination of the dead color of tuna were reviewed.
And the best utilization of the suspected raw material was also suggested.
NBEFRNEHARARREEBREATEEW&KE - IREE -~ BRASHEZE Blue
meat, Green meat, Dark meat » §8f85 Dead color o M4 (0 PR E R R »
AENHERBEEREM M TZA o
A3 R Y R R e T ek T b PR RE AR R T 8k o
Mr. C. Y. Chung. Associate Professor
Dept. of Fisheries Technology ,
Taiwan Provincial Kaohsiung Junior College of Marine Technology,
Chi-chin Chu, Kaohsiung, Taiwan 800
Republic of China
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A Review of Mercury Residue in Fish

W. G, Tsai

A comparison of mercury content of the fish caught in various regions
of the world was made. In Taiwan, during the period from March 1971
through February 1972, a total of 537 samples were collected from 23 kinds
of fish, mainly swordfish and yellowfin tuna, and were analyzed for mercury
content by the flameless atomic absorption spectrophotometric method.
Only some of the large size fish were contaminated by mercury in excess of
the 0.5 ppm guideline of USFDA. For swordfish, the average mercury
content was 0.82 ppm, and 617% of the samples exceeded the guideline. The
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average mercury contents of the medium size fish were far below the 0.5
ppm guideline, and thoss of the small size fish were even lower than 0.1
ppm. For yellowfin tuna, the average mercury content was 0.21 ppm, and
only 3% of the samples slightly exceeded the guideline.

The toxicity of mercury and various methods for quantitative analysis
of mercury were also discussed in this review.

HRBRREERE  RTERGRNERLEEE N » AR REERE » B
HERE WARENES  TUSEHEERDVERRAEARERERIEE  MER
19694 Ek EHY 0.5 ppm ERIR & » R EEM ANV RATLEEZ TSR0

LB EENR » EDBHES  AURHSAAREAREGLLHRAE » Xkl
IR - HAMERRMBEE » MABRBEANSREMAA/NORG o LR K ZEWTEREE
MEREFREEARRARRE o BHXFMRARNEYE » FERARME L » LRWHO 1
% FDA B2 RHFRENFTERE » ZRWTH » SEEENNIES » REBHESER
ERBEES » BEERIRERARRNERES

Dr. W. C. Tsai

Dept. of Food Chemistry

Food Industry Research and Development Inst1tute
Hsin-chu, Taiwan 300

Republic of China
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Chemical Toxins in Fishes of Taiwan

3 3 He
Sen Shyong Jeng

Fish is one of the important protein sources for people in Taiwan. Due
to the rapid dovelopement of economy in Taiwan in recent years, whether
these fishes has been polluted by chemical toxins discharged from industreis
and ag;'iculture has attracted great attention. This paper reports a compre-
hensive studies on heavy metals, organochlorine pesticides, and PCBs in
fishes in and around this island.

Tilapia, common carp, grass carp, siliver carp and milkfish from
reservoir lake, fresh water pond, brackish water, and paddy field were
sampled and measured the concentrations of Hg, Pb, Cu, Ni and Zn by
atomic absorption spectrophotometer”. The survey of 119 cultured fishes
indicated that most of the fishes have a concentration of Hg less than 0.008

— 16 —



ppm in average and none of them over 0.2 ppm. The Pb and Cd in fish
muscle are 0.1 ppm and 0.02 ppm, respectively. The contents of Cu, Zn
and Ni studied are all at ordinary levels. Fishes cultured in different waters
seem have the same levels of heavy metals. This is especially true of tilapia
which were captured from diverse fish ponds. In general, the results
indicate that the heavy metal concentrations in Taiwan’s cultured fish do
not appear to constitute a health hazard to the consumers.

The cultured fishes caught from different fish ponds were also analyzed
for their organochlorine pesticide residues by gas chromatography‘®. From
September 1972 to September 1973, 167 fishes were analyzed. No aldrin,
endrin, heptachlor and heptachlor epoxide were detected within the sensitivity
limit of the gas chromatographic method in all the fish examined. Small
residues of BHC group were present in almost all the fish with the maximum
value not higher than 0.16 ppm in fish muscle or viscera. Also present in
the edible portions of the fish were small amount of DDT group with values
less than 0.15 ppm. An insignificant amount of dieldrin, less than 0.05 ppm
was found in fish. Almost no PCBs were found in these cultured fishes.
In general, the results indicate that the use of organochlorine pesticides in
the past 20 years did not result in significant accumulations of organochlorine
pesticides in the fishes to render them unsuitable for human consumption.

Though the cultured fishes of Taiwan showed low concentrations of
chemical toxins, some fishes caught from industrial ports, and rivers near
plants showed higher heavy metals, organochlorine pesticides, and PCBs.
Nature oyster sampled from Keelung Harbor showed higher concentrations of
Zn (800-1,400 ppm) and Cu (200-400 ppm)®. The contents of Cu and Ni
in the fishes from Kaohsiung Harbor were higher than those from other
areas of Taiwan®. The Hg concentration (0.2-0.7 ppm) in shrimps and
fishes from downstream of Ta-Tu River, a small stream near industrial area,
were higher than those from upstream (0.09-0.03 ppm)¢. Besides BHC and
DDT groups, fishes caught from Pu-Tzu River and Kaohsiung Harbor also
contained trace amounts of endrin, heptachlor, heptachlor epoxide, and PCBs
which were not detected in cultured fishes. Fishing in industrial harbors is
prohibited and the number of fishes in rivers of Taiwan are limited,
therefore, it may not become a food hygiene problem. However, measures
from government are being taken to prevent these kind of pollution to be
widespread.

In Taiwan, oyster and clam are cultured along the west coast, since
some rivers in the west area of Taiwan had been polluted by chemical toxins,



whether these shellfishes have been polluted or not are of great concern.
Oysters reared along the coast were sampled once a month from March 1973

to March 1974 for heavy metals and organochlorine pesticides analyses®.
It was found that: (1) During the entire year, the Hg, Pb, Cd, Cu, Zn,
Ni and As contents in the oysters were all close to the ordinary levels.
(2) No aldrin, endrin, heptachlor and heptachlor epoxide were detected in
the oysters, and only small amounts of DDT, BHC and dieldrin were present.
Based on these data, it seems reasonable to say that though some rivers in
the west part of Taiwan had been polluted by heavy metals, the coast along
this area have not yet been polluted by these chemical toxins. This pheno-
menon is explained by the special geographic aspects of Taiwan, e. g., few
stationary waters along the coast, short rivers, and climate condition of
Taiwan™®,
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Dr. Sen-Shyong Jeng
Institute of Zoology, Academia Sinica

Nankang, Taipei, Taiwan 115
Republic of China
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Studies on the Production of Fried Shredded Fish

]. Effect of Water Activity on Browning in Amino Acid-Lipid System

m# *
H. L. Chen

The effcct of Aw on browning resulted from the oxidation of linoleate
was studied in freeze-dried model systems. The systems were adjusted to
various Aw, and stored at 35°C. Brown pigments were extracted from the
model systems and fractionated into lipophilic and hydrophilic fractions.

Water played an important role on browning reaction. In humidified
system not only lipophilic but also hydrophilic brown pigments were found;
but in dry system only a lipophilic brown pigment was found. The for-
mation of lipophilic brown pigment was fastest at Aw=~O, then decreased
with increasing Aw to the critical value of 0.41, but, when Aw was higher
than 0.41, browning increased with increasing Aw up to 0.84. On the other
hand, the formation of hydrophilic brown pigment was different from that
of lipophilic brown pigment, the browning rate increased with increasing
Aw from Aw=0 to the maximum region of 0.41—0.67, then decreased with
increasing Aw. The observed effect of Aw on the formation of lipophilic
and hydrophilic brown pigments was discussed based on the effect of Aw on
the pattern of oxidation of linoleate.

BREERAEENERAMZ—  HEHBERK » AMAMLEBELEEARBEHENYZ
Tk s ARG o
RIVEFAELRBANELEE » FatbhE » AWRRAKSEE (Aw) BB HZR2EN:
RREREE S ZENBEEKOER (Water Activity) 0.4 BrREER 1 %5
LT BT LEERE » BEERTDH#RERTE 2 HE o RH7e A 8B T8l vk
MEIMEE 2B » (FH 34 Maillard reaction [l Aw 417 0.67~0.84 s ZE L
Browning Fr4 Rz RAGIELYE T EHIMIEHEL o
Mr. H. L. Chen
Associate Professor
Dept. of Fisheries Technology
Taiwan Provincial Kaohsiung Junior College of Marine Technology
Chi-chin Chu, Kaohsiung, Taiwan 800
Republic of China
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Stability of Nucleotides and Their Derivatives in Precooked

Skipjack Tuna Muscle

& # ®
S. F. Chang

Stability of nucleotides and their derivatives in precooked (175°F and
212°F) skipjack tuna (Katsuwonus pelamis) muscle during chilled (35°F) and
frozen (0°F) storage was studied and the degradation mechanisms of TMP
(inosine monophosphate) during the heating process was considered. Separ-

ation of nucleotides and their derivatives was accomplished by ion exchange
chromatography. Quantitative estimation of the separated compounds were
evaluated spectrophotometrically.

From this study, the following conclusions were drawn:

D

2)

3)

4)

The nucleotide degradation pattern in the precooked muscle during
chilled storage was different from that reported in the literature
(Ehira and Masahiko, 1966) for the non-precooked muscle. There
was a transient increase of AMP in the precooked muscle. The ATP
and ADP dephosphorylation and the AMP deamination (after its
transient increase) were retarded in the precooked muscle. The
conversion of IMP to inosine and hypoxanthine was decreased to a
large extent in the precooked muscle.

During chilled storage, the rate of the ATP and ADP dephosphory-
lation and that of the AMP deamination were greater in the 175°F-
precooked muscle than in the 212°F-precooked muscle. The IMP,
inosine and hypoxanthine changes were comparable in either muscle.
During 0°F storage, no significant change of nucleotides or their
derivatives was found in the 175°F-or 212°F-precooked muscles in
10 to 11 weeks of storage.

There was no significant difference in the degradation of IMP under
the two precooking conditions. The amounts of IMP retained were
8.11 and 8.47 # moles/gm muscle in the 175°F-and 212°F-precooked
muscles respectively.

5) The 5’-IMP degradation followed that of the total IMP under all



the precooking or storage conditions. On the average, 5-IMP
constituted about 92% of the total IMP.
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Development of Fishery Products Processing in Taiwan

Review and Prospect
G. C. Chen and J. L, Chuang

I. Introduction

The development of fishery products processing is based on the mass produe-
tion of the fish catch. Ever since the end of the Second World War, there
had not been any large-scale fishery products processing industry until the
production of our fish catch reached 400,000 tons in 1966.

In 1967, the fish production was 458,000 tons (Table 1). It has been in-
creasing and reached 780,000 tons in 1975. This rapid growth of our fish production
is the main force for fostering the seafoods processing industry. The value of
the processed fishery products has a dramatic increase in 1972 and 1973 (Table 2).
Since our fish production has exceeded the quantity of domestic need, the
outlet of our extra fish catch primarily counts on the international markets.
As far as export is concerned, the seafoods in forms of processed ones is more
favorable than those in forms of raw materials. From 1972 to 1975, the value
of the processed seafoods for export has always been higher than that of the

Table 1. The Quantity and Value of Fish Production of Taiwan, 1967-1975

| Fish Production

Year
Quantity (M. T.) Value (NT$ 1,000)

1967 458,222 4,145,694
1968 531,170 5,193,418
1969 — —
1970 — | —
1971 650,188 8,350,345
1972 694,330 10,645,691
1973 758,484 14,230,994
1974 697,871 15,297,599
1975 779,825 17,376,444

— 23 —



Table 2. The Value of Processed Fishery Products of Taiwan, 1967-1975
‘ Unit: NT$ 1,000
NT$ 38=US$ 1

Year

. The value of processed fishery
i products for domestic consumption

The value of processed
seafood for export

‘Canned
. seafood

Other
edible

Non-
edible

Subtotal

- Frozen

seafood

Can &
iothers

Subtotal

Total

- 1967
1968
1969
1970
1971
1972
1973
1974
1975

110,339

65,439
97,941
.89 ;099
302,051
143,714

97,857,

559,513
557,724

858,847
894,937
1,322,994
1,718,099

1,465;84ﬁ

29,379
61,882

71,681
180 »304
146 ;425
181,824
165,965

699,231
717,463

995,967
1,173,182
1,558,758
2,201,974
1,775,533

147,043
214,273

763,230
1,958,935
2,134,994
1,633,739
4,061,457

8,722
27,731

152,534
212,873
772,799
756,117

896,012

155,765
242,004

915,764
2,161,808
2,907,793
2,389,856
4,957,469

854,996
759,467

1,011,731
3,334,990
4,466,551
4,591,830
6,732,992

processed fishery products for domestic trade. In 1973 alome, the value of the
processed seafoods (mostly canned & frozen foods) for export is NT$2.9 billion,
while that for domestic consumption is only half. Owing to ‘the world-wide
economic recession in 1974, our fish production reduced to 698,000 tons. This
is the first decline in the last 30 years. However, the total value of the
processed fishery products in 1974 is still higher than that in 1973. And in
1975, the value of processed seafoods for export is 2.3 times that of processed
fishery products for domestic consumption.

II. Present Fishery Product Processing Industry

Processed seafoods for export in 1975 totaled 53,600 tons valued at NT$4.96
billion. - :

The main items among exported processed seafoods are frozen -seafoods, of
which frozen fish are the most important in terms of value. The export of
roasted eel to Japan was started in 1974.

Cann"ed.tuna, bonito and crab are the main items of canned seafoods for
export. ‘The export quantity of canned tuna increased from 1,300 -tons in 1974
t0.3,100 tons in 1975; however, that of canned crab & bonito decreased from
© 2,600 tons in 1974 to 1,600 tons in 1975. (Table 3)
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Table.3. . A Comparison of the Quantity and Value of the Processed
Seafoods for Export in 1974 and 1975

Detailed Items (1974) | Detailed Items (1975)
Ttems Quantity Value Oty. Value

(M.T.) |(NT$1,000) (M.T.) I(NT$1,000)
Frozen seafoods (subtotal) 21,225 | 1,633,739 43,634 | 4,061,457
Frozen fish 11,490 527,734 30,391 | 2,499,033
Frozen shrimp 6,900 813,737 - 8,127 977,981
Frozen roasted eel 640 176,303 896 263,057
Others | 2,186 115,965 4,219 | 321,368
Canned seafoods (subtotal) 6,834 629,855 6,502 436,554
Canned tuna 1,299 81,702 3.126 173,701
Canned bonito & skipjack 1,374 91,974 889 " 51,762
Canned crab 1,286 208,450 757 83,428
Canned shrimp 119 32,345 46 6,835
Others 2,756 215,384 1,684 121,828
Dried or smoked fish 139 | 10,317 1,481 309,234
Salted fish 101 9,750 103 6,486
Salted or dried molluscs . 191 66,826 | 226 68,717
Other processed seafoods 1,041 39,369 1,655 75,021
Total: ‘ 29,531 | 2,389,856 53,601 | 4,957,469

The quantity and value of processed marine products for domestic consumption
in 1974 are detailed in Table 4. » o

In 1974, the total value of processed marine products for domestic trade was
NT$ 2.2 ‘billion, while the -edible processed seafoods were worth about NT$ 2
billion. -Among the edible products, the dehydrated fish, including dried,
cooked and dried, and salted and dried products, fetched over NT$ 1 billion.

The value of minced fish products, mainly in the form of fish balls, was
about NT$ 370 million, and that of canned fish which are in great demand
during the typhoon season amounted to about NT$ 300 million in 1974, but
decreased to NT$ 144 million in 1975. This decline is due to the poor interna-
tional market in 1974 when many canned fish which were originally packed for
export and only ended upon supermarket shelves.

Dried fin and mullet roe are delicacies to Chinese people, but their quantities
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Table 4. The Quantity and Value of the Processed Marine Products for
Domestic Trade in 1974

} Total
It |
em Quantity Value Quantity Value
(M.T.) |(NT$ 1,000)‘ (M.T.) |(NT$ 1,000)
Edible Products ! 49,433 | 2,020,150
Cooked & dried 10,720 | 524,803 |
Dried 4,226 | 363,568
Salted & dried 2,879 117,648
Minced fish products 16,125 369,577
Canned fish 10,113 302,051 |
Smoked 1,002 60,116 |
Salted 1,939 45,311
Seasoned ‘ 461 39,669
Dried fin ‘ 96 28,459 l
) | Source: Statistics of
Dried mullet roe 19 16,020 Fisheries of Taiwan
. Area, 1975 Edition
Others 1,853 152,928
Non-edible Products 11,897 181,824
Fish meal ‘ 3,912 83,118
Coral ! 7 52,000
Fish soluble S 1,049 11,165
Fish oil 372 10,164
Fish cake | 798 7,540 B
Shell lime ' . 5,171 6,878 | |
: \
Others | 588 10,959 |
- T 7];"”* [ V ’ 7W'74'77w*1”ﬁ" T
Total ; ' 61,330 ‘2,201,974_




were quite small in 1974.

“The production of fish meal in Taiwan was about 3,900 tons, which is far
below the domestic need of about 35,000 tons per year. The deficiency will
have to be covered by importation. At present, as the volume of our fish
production is not sufficient, there is no need to construct a large-scale fish meal
plant.

In 1975, everything is going smoothly. Exports of frozen fish totaled
30,400 tons, which is 2.64 times that of 1974. Exported canned tuna and bonito
of 1975 were 1.5 times that of 1974. However, there is a substantial decrease in
exportation of canned crab in 1975, probably because sales promotion is not
sufficient.

As to the processed fishery products for domestic trade in 1975, detailed statis-
tics are not yet ready. However, quantity and value of the processed marine
products for domestic trade in 1974 and 1975 is given in Table 5. Generally
speaking, the demand for the most popular items remains brisk.

Table 5: A Comparison of the Quantity and Value of the Processed
Marine Products for Domestic Trade in 1974 & 1975

| 1975 1974
Ttems \ Qty. | Value | Oty. | - Value
| (M.T.) [(NT$1,0000 (M.T.) (NT$ 1,000)
Canned fish 5,292 143,714 10,113 | 302,051
‘Other edible products 34,503 | 1,465,844 39,320 ‘}' 1,718,099
Non-edible products ‘ 11,979 165,965 11,897 \' 181,824

The quantity of canned fish for domestic trade decreased from 10,113 tons
in 1974 to 5,292 tons in 1975. This is partly due to that the export of canned
fish increased and partly due to that production of bonito and skipjack decreased.
However, we can see a fact that a lot of good quality canned fish originally for
export only were enjoying popularity in the local markets in 1974. This indicates
that the living standard of our consumers is getting higher and that they are
interested in buying products of good quality even at higher price. Advantages
must be taken of this trend.

In general, prospects for processsed fishery products look rosy in this year
and in the near future.

.- In an-effort to develop the international market of processed seafoods dufing

the last ten years, a lot of experiences, such as in constructing modernized



seafood plants, in installing the facilities and equipment for seafood processing
and transportation, and in training of seafood technologists and researchers, have
been gained.

There were some 4,400 marine products processing plants in Taiwan in 1974,
of which some 3,500 were household processing works and 900 were plants with
licenses. Among the 900 plants, there are some 80 frozen seafood plants and
some 40 canned seafood plants with export licenses.

Persons engaged in marine products processing as of the end of 1974 numbered
12,000; of this total, 5,000 persons were full-time workers and 7,000 persons
part-time workers.

III. Problems in Fishery Product Processing Industry and Their
Possible Solutions

These problems can be classified into three categories:

1. Problems in Frozen Seafood Industry

There are 80 qualified frozen-seafood plants with a total freezing capacity
of 1,500 tons a day, yet total frozen seafoods for export in 1975 amounted to
only 43,000 tons. This means that each frozen-seafood plant will be running an
average of less than 30 days a year, if the volume of frozen seafoods for export
remains the same as in 1975. This situation has been due to overexpansion of
the frozen-seafood industry in Taiwan and the world-wide economic recession
since 1974.

Instead of remaining idle and waiting for the recovery of economy, these
plants have to try some alternatives. For example, they may store fish so that
they can supply all kinds of fish all the year round. They may also try to
develop local markets. In this respect, JCRR has been helping some of the
qualified plants produce and promote new ready-for-cooking frozen seafoods.
Taking the fish stick for example, this product is now on sale all over the
island.

As to frozen shrimps, they are an important item among forzen seafoods for
export. Except for frozen shrimps of medium and small size, frozen lobster and
prawns do not have great difficulty in exportation because there is an agreement
on their minimum prices among the exporters. But the export of shrimps of
medium and small size used to encounter great difficulty because borax was often
used to inhibit their blackening. The situation has been improved since July,
1974 when the government strictly prohibited the use of borax in food preserva-
tion. Now sodium bisulfite is the substitute of borax for the prevention of shrimp
blackening. There should not be any technical difficulty to set up refrigeration
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system on the small fishing boat whose capacity is over 30 tons; therefore, now
JCRR is helping fishermen to have their fishing boats installed with freezing
equipment.

Frozen roasted eel is mainly exported to Japan. As the Japanese Govern-—
ment has now regarded this product as cooked food and ruled that its total plate
count can not exceed 100,000 organisms per gram and its coliform test should be
negative, rejections by the Japanese side often occurred. In order to solve this
sanitation problem, JCRR has supported a research project to find out a proper
processing method to reduce microbial contamination of frozen roasted eel. The
lowest heating temperature and minimum time for processing have already been
determined and a survey was made of many frozen roasted eel plants and remedies
were then recommended. Now several highly sanitized plants can produce
roasted eel of good quality to meet Japan’s requirements, and the quantity of
this product for export in 1975 is 1.4 times that in 1974.

As a whole, our frozen-seafood processing industry is far from being sound
and the coordination between governmental agencies and producers needs to be
strengthened. The Fisheries Development Committee of the Ministry of Economic
Affairs has therefore asked the Ministry’s Industrial Bureau to organize a frozen-
seafood production and marketing assistance commission to be composed of
representatives from the Department of Agriculture, Board of Foreign Trade,
Bureau of Commodity Inspection and Quarantine, Taiwan Fisheries Bureau,
JCRR, and other research institutes and the producers. This commission shall

meet periodically to help solve the problems encountered by the frozen-seafood
processing industry.

2. Problems in Canned Seafoods Industry

In the past, the canned-seafood industry was always handicapped by the
shortage of raw materials. The quality of tin can was also poor. Therefore,
the domestic market of canned seafoods did not expand as it should have in
accord with population growth. Now as our refrigeration and cold-chain systems
are sound enough to adjust the raw material supply and to enable a canned-
seafood plant to procure raw materials from a distant fish market, the plants’
working days can be extended. All these will be to the advantage of the
canned seafood industry. However, the quality of products should be uniform
whether they are for exportation or for domestic consumption. The government
should prohibit the use of low-quality tin cans.

Canned tuna needs tin cans coated with a special lacquer, without which we
can hardly promote the exportation of canned tuna. Now the processors of



canned tuna in Taiwan have to pay an extra US$ 2 per box of tin cans as
compared with Japan’s processors, who are strong competitors in the American
market. Something has to be done to lighten this heavy burden.

Canned crab was once a major export item among canned seafoods. As long

as we can ensure the quality of our crab cans, this product will restore its
international market.

3. Problems of Processed Seafoods for Domestic Consumption

Indeed, exportation of processed seafoods has played a very important role
in our economic development. It is a pity that the quality of the processed
seafoods for domestic consumption has not been so carefully assured as that of
exported seafoods. Dehydrated seafoods as mentioned above are an essential
item in the domestic market, but they are always crudely processed. In 1975
this Division has proposed a project to introduce improved processing technique
to the seafood processing industry in Penghu. For example, mechanical drying
has been recommended to replace sun drying to produce dehydrated seafood
products of good quality.

Each year, Taiwan imports about 2,000 tons of dried squids from Korea.
Now there are 10 large squid fishing vessels which are expected to catch more
than 2,000 tons of fresh squids in 1976. If the squid catch can be processed
into quality products which can compete with Korean ones, a lot of foreign
exchange will be saved. JCRR intends to help the fishing companies install
modernized equipment with mechanical drying.

Last year, JCRR supported the Taiwan Provincial Kaohsmng Jr. College of
Marine Technology to conduct a survey on fried shredded fish sold in local
markets. The quality was found to vary greatly from batch to batch and the
oxidative degree of some batches was quite serious. Since this product is often used
as baby food, a suggestion will be made to the Bureau of Commodity Inspection
and Quarantine that this item be included in the inspection list in the near
future to ensure its good quality.

The development of new products is also of great importance. Besides the
fish stick, we are promoting fish sausage, another new product. Since fish is
a source of high quality proteins, efforts should be devoted to making the best
of this resource for human consumption.



EERERZERLRERE
A &
— W

KEMTE SR » HEZH - BHREIEE » ERERLE » HREEEERN » W
GEEEY o ZEKENTLAS ~RERKBEELE » KiE—BRIGRAORRHE » EREA
MEEMEE s REAENITE » MABRBEERLRRE » TRBEEEERRKBHBER
B RS TRKENTEZES o R19664 A% LM £ 7 HRRAOE AW LA » BRI
BRI FE T3 — M IS Bl B » 4G EE 4t SH/KE N T B I8 I o SIS sk e AR AR T
s BRI TECBCERBER » R T RAVURWHER I o

B A E B I EOITR o B 19674E458 8 T AMEREIEE E1973E BB T5E A M o
Yo IRpE N TRGE » BAKEN TXERNIES ) ; AHRKER » AE2REEECKER
BEERRERCEEE » SHONERE » FEREFRGE S ZBETS » HRKEDR
TRENBEBTEHER » RMOBRETEEESERRE o Rk » BERABWEE » BN
BREBRKENTEZESG » XBERBKENTLE » KT RAREEEEFILZEE o

19744 2 R LM R » AMAIRERE B EIEMN HIFIESE Z AR o /A
TEREHZEFROPETREDZER » FEEREENRMILNE TR D REERS
» BIREE AL S TERE ~RAEFERR o InROPTR » 19745 2K A 5+ SHKEE I T dh
Bl » HEI973ER/L » BRABTHRIEIGE » NSHEREEEMN KAt HREETR=
#ASE 9 TEITCH1973F 8 (E440% 7 TEILIBARD o

19744 K 2 i L& - 8 BE M ROIFTR » 75 8 AN » FEB2URBT o HH e
RECI973F 229 L RA (R—) » BREEFREZHME SE&FE2BTHE » EIEERERH
B ZAREIEE s KB KEMLRZAMHEFERLENBERZEERS c TENHEERS
BT s P RIBERRSEZ/IHE M » XEBTEASSHAET » RELERZMA
MRS o BRI Z T SATR B 19745 1AI8 N o FLMA T T M BEEER ~ 18 -~ Bl
SR 2K E R BB Y o KEMBZAHHELHE - B BRARERE » BF
—TFEEEZH B ERAREZABERERS o

1974FKEM Lt A SRR T ER22BTT » L1973 HEWKISE 6 TH LA o M
ROPUR > 1942 SR REKIIERD » BRABTBERBEE » RMEERM » 2E
ZAKEMTSAERETER4SE 9 TETT » B19734 20 (E4403 7 TE TR A N o

RENFKEMTS » RHEZEMRERE » WEREOIRI4EARAM T RPELZ M~ &
Foon MBS AR E SHB I FER TEIT o AEMELE » HBH L B LA
WRBHE S » £ESCFIRTEN 3B 7 THIT o PISHKE REME 2 4 5 B # AR E
 BERFER IBILER c ATRAMS  MRABEES » BEAHEHETRER o



%O TEEBREEERKENTEZRE

BE4LEEE Ao K E m T {E
£ # » | AMAR FRAM & (A
M.T. | % NT$1,000| % %\ngo Fgéo 1N£g flgo% %
1967 | 458,222 100| 4,145,694 100 110,339, - 559,513 29,379 699,231 100
1968 | 531,170) 116 5,193,418 125, 97,857 557,724 61,882 717,963 103
1969 — - S — — — — —
1970 — — — - — — — — —
1971 | 650,188 142| 8,350,345 2011 65,439 858,847 71,681 995,967 142
1972 | 694,330, 152/10,645,691| 257| 97,941 894,937 180,304 1,173,182 168
1973 | 758,484| 16614,230,994) 343] 89,339| 1,322,994 146,425/ 1,558,758 223
1974 | 697,871 152115,297,599 369/ 302,051 1,718,099 181,8244 2,201,974 315
i }

B K E N T & RENLmulE REIEBE .

R el UK |5 D) A (Ba) NT&E:C) o | &
NT$1,000' e g0 NT$1,000, % NT$1,000( % | 1 g00 | % l(CD

1967 | 147,043 8,722 155,765% 100! 854,996 100, 734,552 100'0.21
1968 | 214,273 27,731 242,004! 155  959,467| 112| 1,334,806 182‘0.18
1969 | 0 — — S R — i — =
1970 — — — - — . — — - —
1971 | 763,230 152,534 915,764 588| 1,911,731| 224/ 3,325,492 - 4530.28
1972 | 1,958,935 212,873| 2,161,808 1,388| 3,334,990/ 390 4,766,070’ 6490.45
1973 | 2,134,994 772,799 2,907,793| 1,867| 4,466,551| 522| 7,450,4081,0140.39
1974 | 1,633,739 756,117 2,389,856 1,534| 4,591,830 537| 7,246,039 98710.33

BERERE  EBERETHR
RN o EEHS



=0 197T4FEKEM TR HEE

A H & =t
" H
M.T. NT$1,000 M.T. NT$1,000
& T 21,225 1,653,739
R = 11,490 527,734
L B 6,909 813,737
B fe 640 176,303
H fis 2,186 115,965
TESE R R B A 6,834 629,855
B kB 1,299 81,702
@\ o OH 1,374 91,974
® W W 1,286 208,450
IR O OB 119 32,345
" i 2,756 215,384
% OE R OHE 139 10,317
Woofm E 101 9,750
EFIRERRE 191 66,826
Hofon T & 1,041 39,369
& 31 29,531 2,389,856

FoRIERIR ¢ ISR L 0 B AR



RE 1974FEREAKEMTMEERE

i - £ER (M.T.) &4 (NT$1,000)
g3 A &h
% % i 10,720 524,803
I3 I B 16,125 369,577
E % & 4,226 | 363,568 -
it A i} 10,113 ~ 302,051
B 7 E 2,879 117,648
jc 51 & 1,002 60,116
] B L 1,939 45,311
B bR & 461 39,669
# g 96 - 98,459
i T 19 16,020
H f 1,853 152,928
& B & & 49,433 2,020,150
B B &
A& % 3,012 . 83,118
il B 7 52,000
B ¥ 1,049 11,165
= 1 372 10,164
A i #a 798 7,540
B 9 % 5,171 6,878
B & 60 2,507
- s | fis 528 | 8,452
k £ B B & = 11,897 181,824
- AERENT SIS EE 61,330 2,201,974

ERIZRIR : ZBIE R REHET



RETYBERA R » HFTEE 0 B TE 3 BN 5 B o AU BEREUR Z I
BEEVELAEADBERE s HARALFERDREIEEEMGFERSE 3 B L XEZKE
EEERNEEITHRAEEZADINT s EEAHEGTREEZ-REAR

448 5 19754 2 A KK B8 0 T fh R 8 BRASE 1F UL e R R B A o B ARG BRI Z i P
7 EPRAE 2 BB RERERR » BERSE T AL » EFEE Mo

At BRI TR AR 1 BAY 750 AN » RBRFE EPE X235 0 HE4.5F 0 NMEH O
Bigm » BHEEKIE HHREBHH D » SF LPFERRE LPELNUES » BEEAR
(E A B RAEHE W o AR 2 1Y o R EURIER] » B nBESREFR—-IMZ1.3F R
AR » D AR LR EEREE o

ERMEMITE » BAERESTFOMER » A—RBUH » FEHEOE, RER
Radh o Rz LB SEMKBARGE > fREN o ARAERATERHES 5
RERF &AM SHM B B 5 » CURENITHE AU TH 45 - SR B BRER N o AR AR REE R
FBFR 2 &I THER » IRRSERBEERERTSE o

FREE L MENBIM T EIEERE » AT ZIENEREE » STTHEML19754 K
EIN T REEBBREZKE o

FERSETEH » REIARKFRKEMTRAHZBED » RITBTAEE 5 Flangni
Z TR MTBOERFR G > (FEHESSHRTBARE o I THEEMAR » REWE
ABEMEBABZIRZ » BEXBENBERZESETTSR  WHHEER  E&BBELXBEET
Getrte » B ENERME o TR IHIER B RTAVFULER LB » B A HERH
o BRAREXRTNE T SRMEANRY » XEFTERMGIFEOER » BERNER
HEOAERACREM o ARRMRAFEMHEEBEAENHME » LFRFIERALET) » B
A RARD o LB IRMGRR T

= FUORE BB E AR

AERBLIKSE » — A REEEERBPTIRE » 258K s MAXKRERGET2AH
KREZT0% LA b » RIESBOK AR R 7 BOR B0k o FTDIRR R EKE R RN ARENHE T »
BUE R R BUKSE RBCEW— MO ES o

T RATR B RS R 22 » DRI A S 2 » HAERE s - MERB S » it
B > [ RBUK TR EE B R R UBZ A ERNEE o IMENRAKEEHE RR
WERFEERBEM » BMRMITR  DFEZRKHEERCHBERRK » BRTHEH#E1
H1zhzo

BRIZEEOKEN A ENRLTAW » BOKMEBFERIRE S THAM o FEBKE
R AR HEOK MG PESE » S /N LS th B IR P S BT ASER 0 » AT ARRE s e R AL TH I
BEBUOKE IR TS ER ZEESR o (BES ~HH » REZ—BRIFBRERINTHEH
HRERD ZEEEREENR  DRERRRRRARRBAZRKECH R NS » Ll
R RN ERERUKRT R » SIEBRS » OUF T 28 B/ NEUDK R 6 68 A BUOK IR o 5%
AREREKEHIER BEME R AL BN EASGE » 7 E 4 RGBT SOKEE » &R



HBEEREXTGTR o
£ FEESDKENRBKEER (Au)

(

F & H E # & K B E 3 N
1967 3,572 481,734 199,967
1968 3,068 558,900 221,001
1969 — — —
1970 — — —
1971 4,413 498,570 391,504
1972 4,159 465,085 265,621
1973 4,779 576,554 265,985
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On the Black Discoloration of Shrimp—A Review

£ % %
C. Y. Chung
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AHE (—25°C » Pc=0.47mmHg)

R (—24C > PA=0.52mmHg)

Bk (—23C > PF=0.58mmHg)

7K

& 2

F-RBMRHN o GEERHBAEANTE » FELEEPEI R A EAE » TS Kt
S AT 2R By 1k 38 (38 — R — M MRt iR 0 B ZEFTIR AV MRS BB R o

EHNEREERBHRMENEMFTER » H8KH Fieger HFEMRBNR—ERS
Tyrosinase WK Z/EATGIRE » i IR L XM EER &M o E R Tyrosinase
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BB REME » BRI EA Tyrosinase Rt Tyrosine HWIFHE ~ B ~ 1B~ R K
75 PO SR BRI OB R 2 T DA A SR A S R » BRI AR E— B o
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The incubated mixture of liver and blood
i Filtered
Dark s?lution
} Added with acetone
R R —
Yellowv filtrate Black prJIecipitate
Washed 2 or 3 times with ethanol, methanol

and acetone, respectively.
Dried in a desiccator.

Black pigment I
Washed with N/10H,SO, and then with

cold water until H,SO, was removed completely.
Dried in a desiccator.

Black Il)igment 11

! |
Black pigment soluble Black pigment insoluble
in N/5 HC1 in N/5 HC1

3. preparation of black pigment

BAEER » SEEMELBTES . pigment » —HEEWHE N/5 HCL solution HEH
B s B—EHIAE » th—7& Black pigmennt i BHINE 4.0

Black pigment II 78 300~310nm Z[HA — peak H7E » Ay » Tyrosine 52
blood EATIEARBMILHYEIREE LM ESE— peak s HER N/5 HCl 2 Black
pigment II BIy§4kt peak s Mt peak ZEASBW I Tyrosine WNHVKEE o (HEHE L
EEHEERFE » S Black pigment IT 2 i R un g #5 Hi2K » T B Black pigment
II ¥4 Tyrosine and blood G9WMci:iE FIzk A EEH Tyosine 8l Tyrosinase {EM
TR E TR ARG o JEE BLL Tyrosine B A LHIBE(ER&EMR L= E KT
& o ER Tyrosine WEBLERIEA M TROMEN < (E5)
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B 4. Absorption curves of black pigment

A: Black pigment II (In 0.1N NaOH)
B: Black pigment produced in the mixture ot
tyrosine and blood (In 0.1N NaQH)
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BUIREE B R /S » RIARSEREHS o 7 ~ #4 pH E : BEHESWEE pH ERERERN
NFTTE o MiRFGEWHILAEM Panulirus japonicus HRAYVIT IR MK A W EE £ BB
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B 6. Effect of headding on blackening of shrimp.

(A) and headless shnirp (B) pached in regular commereialice

— 44 —



REERFNFE » WEERHIR » (PR NDERT RS ERS LERAHEE pH &
BE7E6~82 1 » 1SR 6 RIFEMEEIWi (K o FNREE IR o MiA & BB M R ERER
BEENESYPRMEERER B S S LR (BHE 2) » GFARE pH @8
RERTES.2~3 .42/ » (EFHINH BEOHR BT ARERNTRME » HARMHRE
MR ER A BRI IHIEE - TERPE RN RERAENHRE » HRRERAEELER
EH P IREIHANER o Faulker 2444 white shrimp WERZIBEERESERES
=& pH 3.5~6.50.1~0.2M NaH,PO, = pH2.8~6.4 130.05M H,PO, EFIRE#E

il

pH

8 Influence of pH on th formation of black pigments in the
mixture of blood and liver

2= 2. Protective effect of buffer solutions on shrimp blackening

(Haliporus Sibogae de Mar)
(Observed after 48hr incubation at 0°C)

Buffer solutions - Protective éffect for blacking
Control (Distilled water) : Blackened
Hecl o Na-citrate (pH 3.4) : | Good protection
Acetic acid e Na-acetate (pH 3.4) Slight protection
Hel e Na-acetate (pH 3.4) Blackened protection
Citric acid ¢ Na H,PO, (pH 3.4) Good protection
Hcl e Na-oxalate (pH 3.4) Good protection
Oxalic acid » Nafoxal'afe (pH 3.4) | Very good protection
Tartaric acid e Na-oxalate (pH 3.4) Very good protection

MeltA ~ £ 1957
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ZBiiks R Na HSO; = Na, Sosﬁfi » 0.2~0.5 B ERBEIKIE KT 1 B8
A RIFRCR o Bailey and Fieger FBIRERAE 1 %M NaHSO; B¥H 5 min SEFIKE

s KIS R BSE » Fieger FAIBFAAER 0.25% Na,S0;, NaHSO, Hyvkik
i o BHRZ BB AR LR » BERAERERE » EHNRRALLER » HAEE
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0.25% ISOAEIS, 0.057F4HAEE) (YRS yKKE BB AR IR BE » (HIKERRAE R
AL, R RIS R G BEE K o fr T B4t AlCl;, Al (SOps, Al (CH; COO)s,
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A 107°M BERN EDTA ARHILBEREE K » SRBNHETY Tyrosinase B
Pyrocatecholase HHIE(EM » T EDTA MEHSRE Tk o (ZH%E 3)

% 3. Protective effect of salts on shrimp blackening

(Observed after 72hr incubated at-0°C)

}

Salt (1072M) Protective effect for blackening
Control (distilled water) Blackened
Na; SO; Blackened
NaHSO, ' Very good protection
Zn Cl, Blackened
Al Cl; Very good protection
Al; (SOVs Very ‘good protection
“Ca Cl, Blackened
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ppm ¥ E RRE AR k3 EE o
—~pH E#FE 3.4 HIREESH M REWEEREE o
FERBE  —RKEIRVESMM AN —EESETRE pH R RS —TRA
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agent MIEML pH ZfERAZKBKIEE » RETE K chelating agent H{ER T
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Discoloraion of Red—Skin Fish During Frozen Storage—A Review

& ki 3
G. Y. Chung
& El

RERFERGTRAKE DS SHETEE I » ApRiER - BRERAANFHTBREN
B% o BEANMBEATEARTERBROENELELHENBE » REFRFWEEAY »
M EHEMEE o FXEREARMLBFRRFAMONR » EE—SHERMAEHIE

8% o

7 & BAFAE K AR RAR

REBRNMERAARNEERRDRBEHERR (Carotenoid) o H-FHIAHYABMER:
RS AENERR  BREREREYD » R 1 REEESREARNAELSER
WBEA mg % o MEAE - HEEREEFASTRILAEEFE  c BEHEIREABRANS
IR VLA B R B B BE1H94. 4% » IREL(53.6% » HiPafh 1.8% » AFHEAYG 0.2 o (B LARLiE

Table 1. Carotenoids content in the skins of rod fishes

ol fotmssnihin  pstwuntie,

(Common name) | mg% | mg% X 100%
L N
2 Yomebasago (4 kindof rockfish) | 35 gy 0.3
B i T O w1
+ %2;%% g%akggzt(;zfersieambin) 13 9 69.2
5.Kijihata (A kind of grouper) 9 7 77.8

Epinephelus akaara

S Chetidsnichtnys kum 7 ‘ 5.0
" Cysopinys mapor e 4 2 0.0

* Tsukuda, N and K. Amano, 1965%
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BEAENLEARIATOFERGRES » REFTHS

ﬁ%ﬁ s BEAE ~ RE » HEHEINE 2 FTR o

BIR D o ABEHEER OERE

R

Table 2. Carotenmds frequently found in fishes
4 Melting Absorption maxima (mm)
Carotenoids point : a5
(°C) |In petroleum ether In CHCI; In CS,
Astaxanthin 216 470 485 565
Tunaxanthin 196 437"*’439, 467~469449~451, 480"'481 468~470, 500~502
Lutein | 173 |443~445, 472~475455~458, 484~486474~477, 503~508
Anchovyxanthin 186 |445~478, 475~477462~463, 490~492479~480, 510
Carangoxanthin 166 (440~442, 470~471}452~454, 480~482/470~472, 500~503
* Hirao, S. 1967%

. Astaxanthin: EFRENEVIEIRNEERRG » FEESHEAEER®» S

MESHFERFNREKIESH AR AARNTERMD o FEHA Astaxanthin BE

HEESHFAEEFE » SARBHERESERLARINEENE - 256
o (HfA¥HAY Astaxanthin RIDIJEEEIRAETZE o

. Tunaxanthin: S&FEE - WHE - 88 &7 - HESNEVNETENTIEERG
’ EEFEF?@E@%@%&*”” o ¥KA B Chinese snake head, Channa

ar gusa’ﬁﬁ Tunaxanth1n';"i~ Kftﬁﬁﬁﬁéz{(ﬁﬂﬂ%ﬁ%ﬁﬁﬁ &té%?ﬁ& o Tunaxanthin

#HL Astaxanthin 357 ASTAR %‘ﬁﬁ%éﬂﬁ$§ﬁ§}ﬁ%f§n o

. B-Carotene: FEAN H2 RS BRI ER A » REREPHLA

EWEEHD » FREERE D p-Carotene & EEEREEERN0~2.5%1 » pond

smelt, Hypomesus transpacificus nipponensis Hyf R ERINENL 7.6% o

. Lutein: Lutein K7 HiEED R » REKKAR/KEEDEENEZERBRM o KA

FEEBEALAED » LIS Lutein REANTIEARERYE » BEABRBERS

Zeaxanthin' o FESAE & Lutein » 5= Tunaxanthin» FRARNMEK » (ERAD

/ Lutein EEES o

. Anchovyxanthin: FEERE A/ EE » HME S o HHkR Zeaxanthin Bl » Bk

JeFBiR Antheraxanthin —FK* o WERTHWIHFETBERAREEEE o

. Carangoxanthin: FERER -~ TESAET » BRABUTELARELE » Lig

EXRH o

uiﬁiéﬁﬁ%ﬁﬁﬁ?ﬁ%%mé%Aﬁéu Katayama'® %"Pluﬁﬁﬂgﬁd\%ﬁ@ﬁ#"%’%
» BITBIERMERBL S REFRAFBATREBHNEZUEEE o
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Fig. 1. Decrease in the concentration of astaxanthin by the tissue
homogenates from a rockfish’(Sebastes thombsoni) at 10+3°C.
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Fig. 2.
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Decrease in the concentration of tunaxanthin by the action
of enzyme in the presence of methyl oleate, methyl linoleate
and methyl linolenate.
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BB AT & LI ZARE

EHRERSTHREERLSHNERS » WA - RRRMT BB ERELR
R TIRE R 6 ESEAR PR e 4 » EAE ARG ARIRAKE BILED
REBER{Z—o

H &R

1. Trans-Cis Bi{k : RAWEVEEERVBEATFZNAEEPR All-trans El o R#k
S B R RRE R E S E(LR Mono-Cis & » ESMEAEREY o IS4
B9 Astaxanthin 9 Mono-Cis F (55 % » (EHRIMBBEEFERAERS 30%'® o
SRR All-trans B (LR Mono-Cis BEREARKNEGHEREHIOBE
s FRFEEREMAE £ Cis BHRIKELEZE o

2. Epoxide E#¥{t : th 5,6-Epoxide (ki 5,8-Furanoxide IARRBIIER G M
WENBE o HEEH Xanthophyll 9 5,6-Epoxide {5FT A B R AR
(B fn A B B A 7E RIS B /LR, 5,8-Furanoxide MR B AMNERY™ o KEH i
& 5,6-Epoxide 4 * RAEHEM(E 5,8-Furanoxide B AEE o

() &4

1. BRBE/LIERA : Bligh and Dyes'™ BIHSHERAEAR peroxide R »
AR NS ERELRG o B/ R EBRFEERKEYWHRE Peroxidase, Lipo-
xidase, Lipoperoxidase #£fyEssE T eafufs & b4k Peroxide FHE M BINIKEE
REFEK o EEEALEERLL Rockfish BOIFERFERE P » RILITRE AR
W R 5 # Astaxanthin #6 (B 1) o BREATHRAEIBLFRELS I RER

(H2) o EMEREMRBERMEAEE » ARG HTEREFEER o

2. JEEERAYEILER CRE - LR~ &~ pH -~ BEHRES - BT SRRB /LM

MEERE L TERB A o

B BRAART A & BATFAR B AR 2G5 T

1. #EI@EEE « W 3 PURGEIR & RERR G R ERD » RULB 148 & 88 7T ik R4
TR L ©

2. FIRRZROE I 4R BERFRFEEETUBA B E » BN pRE R IR s fo 5 R e
A aET R R A 2B
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Fig. 3. Decrease in the concentration of carotenoids of Kanado

guarnard during freeze storage with temperatures of
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Fig. 4. Astacene pigment in shrimp freeze-dried at 125°F.



3. EREGHERS MR IFABARBAGRERE  HERZ o

Tgble 3. Chemical and organoleptic changes in irradiated salmon packed in N2
Organoleptic Thiamine Carotenoid |
Irradiation level
Color Flavor retention retention
cep Xt | Al |An e |y %
0 R 100 100
0.2 — — — 32
0.5 6.6 2.7 — 12
1 7.2 3.8 46 19
2 ' 7.6 4.3 16 2
’4 7.6 6.1 3 3
* Groninger, H. S. et al, 1956
4. BAEAXRES  RAEEOEMNE  MERXEYBEE X LHE 350~360 nm=*=20

nm FERHRIMRERERES E&tﬁﬁﬁ%?ﬁ%ﬂt%%%ééﬁ@%ﬂﬂ"?ﬁii@é (
“|/i) o

Table 4. Retention rate of Carotenoid pigments in the skins of red
snapper and tilefish wrapped with different cellophane

films before exposure to direct sunlight for 90 minutes at 27°C

Type of cellophan - Red snapper (%) ~ Tilefish (%)
Transpa;;ent 46.5 44.6
Colored yellow 60.2 55.1.

" Colord red 88.5 92.3
Colored green 62.0 62.1
Contra-ultraviolet treated 77.3 82.0

* [HRKE 1966 :
5. {&%’pH {& : & pH 3~10 #iE /A pH ERERELHEE &Eﬁ&i’“ﬁ{%ﬁ%?‘i{’ﬁ%
W JEE T 6 WV A pHL 1 ©
6. BREBHFFL B B8 LHERE Mg BTFRHREERG  WESEERE
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LERETHOT5 G o

7. FMAEACH : HIMGTECEIRL LS A PR RN R RO AR TR
T’ HH AT AR RELEIERINE 5 FHim o

Table 5. Antioxidants commonly used for preventing

discoloration of red fishes

L-ascorbic acid, D-isoascorbic acid, BHA, BHT, NDGA, n-propyl gallate,
n-butyl gallate, iso-amyl gallate, pgrocatecol, ethyl protocatecuate,
hydroquinone, a-naphthylamine, pS-naphthylamine, benzidine, N, N’-
diphenyl-hexamethylene diamine, tocopherol, 6-ethoxy-2, 2, 4-trimethyl-1,

2-dihydroquino line.

* #& 19677

Bleigh and Dyer'™ ZBEFEIRAM 0.3% Ascorbic acid FRHE » AFHILME » XA
0.2~0.5% 1 Ascorbic acid HyR ks 2 EEAIKIRT B LB IR E™ o Faulkner
and watts?® FETREGRIBAIEE Y1 L-ascorbic acid F/BWE R A LR/ME o WKk
ARG A BR (B I AR U R R AR I BY 3R a-naphthylamine FRARFHHR (K6 K
®T) o

Table 6. FEffect of chemicals on the discolaration of

red snapper during storage with ice

: Concontration Protective effect
Chemicals
(%) After 5 deys After 40 days
Control Slightly discolorated Strongly discolorated
a-Naphthylamine 0.04 Outstandingly effective | Strongly effective
a-Propyl gallate 0.2 Outstandingly effective | Moderdtely effeetive

* LR - FRE 1962°7
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Table 7. Effect of chemicals on the discoloration of red
snapper during storage frozen storage
Conentra- Protective effect
Chemicals tion
(%) After 25 days | After 50 days | After 90 days
(
Nacl 3.0 Not effective Not effective | Not effective
_ Outstandingly Strongly Strongly
n-Propyl gallate 0.3 effective effective effective
_ Outstandingly Strongly Strongly
n-Butyl gallate 0.3 effective effective effective
_ . Outstandingly Strongly Strongly
a-Naphthylamine 0.05 effective effective effective
Benzine 0.05 | Slightly effective| Not effective | Not effective
a-Naphthylamine } 0.025]| Outstandingly Outstandingly | Outstandingly
+n-Propyl gallate 0.15 J| effective effective effective
a—NaphthyIamine} 0.025} Outstandingly Outstandingly | Outstandingly
+n-Butyl gallate 0.15 effective effective effective

* ISR~ R 1962°

S A B A YK R S R B R A W P IL 5 TR R o KB AT
HATRRBRA I BREXRAEZEBEE » TYRELBER o

A

v

&
HERR G T R OB BREORNVBRG » SRS PELE AR B LRI T
Lo RBANFRKBRNEERRMRERELNSR » ELAFREELRATERE R

ZFERREE ) BEBSHRE F LR » SRAE Gk » 26 pH Ky ik & RET 55
» IR INFLEAL BT Ik & (F3 o
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The Causes and Preventive Measures of Rancidity of Frozen

Fish During Storage—A Review
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BEKEGRPZIRES NS E 5 LA BS M RER IR o 2k RS
feBh & B7E 2 %~10% L\ E » BlanfEf ~ 85 » R PR ESR myoglobin » XEHBRIRA
fa o EEREHENRE HRW » PIEEABENENSEELZUT » flnEg» 2 v 1
W HEMPPARE myoglobin » XEBBARK » EERESENAR

P 2 I E T B SR R SR A M » SIEEL IS glycerophospholi-
pid, sphingolipid (F#&FEHE) -~ sterol (EfE) LK EZ plasmalogen F1 glycolipid

(BRE) » SHEARBEREFRENG AERNHEESR » ENHRESERER o s
BREHME (glyceride) ZEHRRAZ—HIM=E (triglyceride) R/EH » —BEEE
EETHESEEAAGE c BRABFATRWEESENZERARTHEESETR AR
> TABREGESRBHED o AER » PR AFANEELEREESEERS »
TEAE ~ 26~ BIBHTRESEARRE—EW » EHKI » 2IEkAER T —F A8
P B » SRS BHNGRIEE » WEBEEZEERS BHE=E (TG » ARAEY
ZR U REE ~ MBNTRAMRE » RkZEEABEESENEDEERK » WE KR
S BRAEENRESEH2.0%313.5% BRESKAZHIEEZSES 630~813 mg/
100g AP » ZHITK » HPi#J90% R phosphatidylcholine (PC » Si#%E) ZKphosphati-
dyl ethanolamine (PE ZER:EIFEHERE) » BE PC #lk PE 4o R AXFUBEBLE
HEESERR TG FERLAGIG

BAMNN S AEZ herring MR Z Cod MEE AP THEBREZXE
RO RUBIRE » K% ER PC X PE» HEATHIS 63.5 mg/100g &P + EikeiE
LR RMTUERERERLH AR B ZEZERE » VAR PC, PE; M4 K



F— RAARERSWEE (mg/l00g RPD

é}é%/o)ﬁ TG FFA | PE PC | SPM | LPC

B EEE 13.5 | 11,700 % | 170 | 470 63 18

12.5 | 11,400 36 | 160 | 530 83 31

3.2 | 2,060 43 | 160 | 550 66 27

3.0 | 2,090 22 | 160 | 440 65 21

2.8 | 1,830 23 | 160 | 460 37 10

2.0 | 1,090 ot | 160 | 460 32 13

3P 7.4 | 6,170 | 64 | 140 | 410 71 10

AR 20.0 | 16,800 | 200°| 540 | 970 | 110 51

- EEBEAE 5.1 3,920 25 130 390 55 | 15

T AR 24.0 | 20,400 77 | 270 | 520 8 | 923
" EEA 2,000 17 | 146 | 382
T e 110,000 48 | 561 952
g LER 18 | 13 | 161 | 475
T mAR 12 | 151 | 576 | 995

¥ S-TG L& PC, PEo

. AERENEETEREEERRS HENIRE SENNE MREEREERREEE
B B TR DR A FR B LB s TR 2 B o IR TAUR » M5 TG BPE; PC» 38
B e S14~22{8 » A #IFER » double bond—{f 5 —/HH7REIAEELI double bond
={ELL A RS EE N AR o IR R RN E &7 & B AIR R 3 L BT ARRTRY IR B RR
» SRR o B H B AR E T ERIEEREE divinyl methane— CH=CH—CH,—CH=

| CH—Hysis » & & M ML methylene.s WH/RARREL » BEEKRE AR
DRI RrR AV » BEREEENEE o



R AHLEARERSWIEHBER (%)
Be W5 B | 14:0 16:0 16:1 18:0/ 18:1 18:2| 18:3 20:1| 20:4 20:5| 22:5 22:6

| |

#E TG 3.2, 10.3 10.70 3.5/ 21.1, 5.6 3.4|’3.4 3.3 4.8 6.2, 10.6

|

PL | 3.0 15.6 8.9 4.7 25.3 3.6 3.1 2.3 1.8 3.7 4.7 9.9
| |
% TG | 1.0/48.00 tr|12.6 13.20 0.9 — —| 7.0 2.6 7 |11.5
# PE. | 0.6 4.4 93368129 tr| tr| —| 6.1 1.9 1.520.5
# PC tr|32.1 tr| 1.520.6 tr| — —| 8.9 3.317 |30.4
# TG | 4.0,21.00 7.8 7.9 20.1 1.6 2.4 1.2 2.0 7.2 4.4 14.5
PE | 0.3 6.8 0.820.4 6.0 1.3 0.6 0.3 3.2 4.4 4.0 46.4
PC | 0.423.5 1.2 6.1 8.5 0.6 0.4 0.2 0.4 8.1 5.1 40.6
% TG |13.0 24.4 6.5 1.542.8 6.5 1.9 1.7 — 1.9- — —
PE | 1.3/ 359 — 3.2/15.2 3.8 1.00 — —| 9.5 — 30.1
PC- 3.0i 49.6{ —| 3.2 8.7 4.5 0.9 0.2 1.413.4 — 14.4

= BREMHEHER

£ PR EROTE A S BRSO RS » RERS s WA REIRES IS I/ R
(ERTIAMER FA REMEY o MR=FRHMSERS lipase HER » TG 1 ester 45
BEBAMER -MG R FA % » MG FHESH S MR o PSRN
phospholipase H{Ef#N PC %% phospholipase A HIfEFAE 4R lysolecithin ABHE
% phospholipase A MEM » XE&E—4 T8 FA # glycerophosphorylcholine. o ¥
TR RE ST T B E IR A R B AR R TR D » B IR T SR B ik S B A B
TH o MEEHHEREEETYE 3 B REET R A RES2mE » LUK RRER
TEE MRS A HRRE S o WRUFRARERAESERE TER » WELEEEmK
S IR B RS ERAE —4°C A RARE » T RS S B B AR I Bk S R (R
» AT ) —14°C LU B HEE B 1 BRI 4T © {EL BN AE — 20°C MK At
BT S R
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R= RESMAS®E

CH;OCOR; CH,OH CH,0H
lipase | lipase |
?HOCORg + HgO———>R1COfOH + R?,%OOH + C‘HOCORz —R,COOH + (.;,HOH
atty aci ‘
CH,OCOR; CH,OH CH.OH
Triglyceride monoglyceride glycerol
H,COCOR, H,COCOR;
phospholipase A | phospholipase B
R;OCOCH +H,0 R;COOH +HOCH
0 0
I I
HgCO— :|P ‘—O_CH2CH2N (CH3>3 HzCO—(l) —'O—ChO].ine
(0] (6]
phosphatidylcholine lysolecithin
R,COOH
+
H2(I30H
HOCH
0

{
H,C-0-— I|’ —0O —choline

0
glycerophosphonyl-choline

RN SERETIEZERATEER KRS 5

- RN R | BIRRG LN | REL G
—24°C 0.151 4.6 ] 60
- 4°C 0.531 1.3 ’ 73
— 7°C 0.506 1.4 81
—-10°C 0.346 2.0 ‘ 34
—14°C ] 0.0986 7.0 87
~22°C ‘\ 0.0129 53.8 89
—29°C 0.00243 284 90




MEAMAK S B ASELEMNE LR ARERE » (B'ERT 4008 B FE 2k nv s E 2L
REAZHE » WHFHSREA BB AW o IFESLZ R i s Ik KEE T
BB ~ MBSt (Autocatalytic autoxidation) o MnfE— Lk R ERMEE FiE 4
MEELBRL » HIFEEE RS TIRER EE AR » EXARKENS TEIRSERETFESE
BESH 0 B~ » BIRERTFHISE S T & T Wl BRI — % K Eh R EX
» N REEALR R RERET AT - F DU — RN » BB AT £ aGRELY
RALENPEED » BHSWH > BN T HHEENEE » EINETELRE

B 1 i E BRI R

T 3|8 (initiation)

H HHH X
~0=0-0-0=0——>—
H

(RH——Re +He)

I 4 (propagation)

Re +0;—RO;

RO; ¢« +RH—ROOH+R »
I RE[LWS %

ROOH—RO ¢ + « OH
W #i-XME (termination)

EHEEHEFHEEMEEN

TRIGEER I RS R BRI ) AR A » BT I o HRSERG
L5 fERRER » 2BYEZHRERKIENKERE » E4T aldehyde, keton > i ~
hydroxy (L&Y + epoxy {LEW » EAWEME KGN ERY o KEENB _FimxR B

EBRKRAPTEBERKE (Rancidity) » BARBRHBEE » LRARS BN EEEMESE
(L&Y 5 RBRXIE » BIATRMEE (Rusting) K o
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The Change of Weight and Microbial Counts of Flame and
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Ry D ER 6.7 4 HEREE » THERAEFENER » HESEH Bovillion BiAH 20%
acetic acid ZKF#k pH=>57 FINESE protein JTIW TR » Fill D{E#d o h DEF KL
HEEKIEE K (thermal death time regression curve) @ I8 DIFHEIF — BB ES
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How to Promote a New Prepared Frozen Seafood
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2. M PR
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408 BHIIEZENE © JRED heat-seal f » BIkIEEEW: » BEEE » EM%% o
5.8l : ARENE I » JLE » FIRIEM: o
6.1 ¢ AT » il BB
EIEGGREENEGTERE » (HaEMB Y TRES R ARG » Rk EH
s YRR RERIE - HERK WEENEERE  FERHERETERBEENE




o
—HRAEGRRMNEBREART SR
(Utray B container » (94¥45 (Bag) » QWAL o

FREEPRTSRE

DEZaH » QSR aE » QBEZMAE LY » OKEULaE » ORASEo
Bi—RERNGMEA T

LIERH#K

HEERRBE tray 8 container A o container FAIREHNEEAEAE 0.05mm~
0.10 mm HBFERE o BRPBEERIRKERSE » —RANEENEERS 0.015
mm 7 ©
SRR
(DFHEIR ~ B ~ AR Z EZEME » TERBFA
@)tk » LR AE o
TRA ¢
(W)NEH o
@EmR o
@fF¥M: | s container MYINIERLHE » FBHE polyethylen —a¥IE A o
OHBEFHRARSHER » BF L v ONBEANES o
2. EZEEEREM
Al 0.012 mm Polyester
) {Mﬁu f#/ 0.040~0.080 mm Polyethylen
40~80 pu
B. {:ﬁiﬁi@ﬁﬂ A4 vy (15 p)
£y =F Ly 60~80 p
R : LAMEE L 2C.1.P. Ao
fkE ¢ Lpin hole B4R~ EZ/ER» 2EBH o
LERBERa
EEA 0.04 mm~0.08 mm polyethylen
BEEBREREERFTERARY) e o
B TRAEMBEATH ¢« BE Styrol— LHE W H ALK MNE o
ZHARESR styrol— IR F FRAGRISUEEE o
GhEs : OB BHL 1R ¢ Cold show-caselB K/ 8Bl » 7 58 Rt HOTR 2 58 &f o
@Hzg o
BrEMEaE (BEE—ERni—%%)
fﬁFﬁ f#F 0.08~0.10 mm polyethylen
B . gEMBEE s pin-hole BAWINGHEQENTRE » HiLE4&E H E’Jﬁ
#h JE i o
TRE AR s AR E Ao

}lamination

}1amination
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KEARIREMASNHTR » EEBEE EEEENRISHRNRERS

> PRULERE @ EEAPRIEE o R ESRFAIATR AR RZ » RIEER M A PR o

WA RPN REREAMARRS » RTILEHNELREE » IR

TREPZERE BN R o BERTT IR RIR K22 BB EE o

L~ B TKE R MR B
AELTHKERRIVEERE » BATE idea » T idea FRFIA RBREIHERE T Bin LA
S8 DTRENZREWT 2 EEHN mIARERHEER L
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@BEE
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fry M (Fv775) o
MEBR IR E o

Wil » R » [ERBRT R o
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PP (B0%AKT) —mEI R o

@efEERME  2v v rHo

(M#EAR

@FFDH -

EAEZ¥s
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= aw Yyl
BHH— B 100°C~110°C
—EER— Y s 2-0Br.

Whih—

Ffl—
Lk DRI
-t —

3mm

BE—f g —KE—Hg—50

o Ew
BRI — VAR —— ) —— 1
- &I
® B ‘
% % %F‘ﬁ%
HE—
255 - EE
check point DB e 1k
OrEB—HIM HH ()
@¥H—Ary pan EIMEE 120°C HRINE 5 % | & .
OWB AN > BRNEWEAIHE—hot=—x PP (08, E2min)
(BH_EX) NI B
NNy 10.52% <butter mix
55 10% P y%(@ﬁﬁtﬁ)
&&  0.5% | .
baky powder 1% IR (:ggog %%)
i 78%
(ot
& £

FEL A R THRETBRANRZH  KEREARR » FIRREHENRA N

(1) TR % 1 B B o TR S 3 f B ¥ R ©
©QBRIE B » BRTHEHN Coldshow-case RYRIEIREI—18°C & FERVIATE ©
@SSR RNV (RIE=E) o
@RI TEBRERAE o (BBHR)
B) & &0 TH i A SRR ER o (REMER)
O)LiEFRMmE TR » BREMRE A RRIFIBE
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Studies on Canning of Crabs & Shrimps

s 5 il
K. M. Chiou

A CIBREDH o

IR SR _

FoRt—— K —— BB B i — K — B R (1 ZBEARK1T#E) N
R AR UE RS R Bk — 2% (0.1% polyphosphate (pp) +5% NaCl; 100°C 2~3%)
—BH (BK) —HEf# (bl 2 C-enamel, 150g) —EFHE (1 %% +10% NaCl
+0.1% polyphosphate) —fiit4g (96°C, 84) —HE —HE (BK) —FHE (
127°C, 6 -@=, 121°C, 12438&) & H) R EZ ih o

—~Fk: ZEBFTENEERREEENAER  BIR - AR~ KBIR - 8lIR% >
BARFERT » RBNEZILERAWDEE » BEGEHSRARYE ST RRBERE » M
B 1 B ik © 7 ML SRR FEE AT O BRI, @ ISP 5 BB KMk (Extract Release volume,
ERV) FREEER 10 ml, pHIEE 7 £ARI » RE#EE 7.75 o BEF R » IRAVKR/NRI
B 5 em ; ##:LL shear press force JIZE7E 1.3 lb/g Ll ko HE—~REZTM
Bkt pH {EH3MLIETY » BHE pH=7.75 BRRIGAETRIIAREME » £ 0°C THE LXK
MER TR 8 /IR » BEEBIAN T I T2 BELEEE o

F— FOBHERER 0°C T pH 28k (KEIR)

RPRERSRE (R) | 0 | 1 ] 2 \ 4 | 70 8 9] 10 11
pH 6.80 7.00‘ 7.18 7.75 7.90 8.10i 8.13[ 8.24  8.29

£ FRREFRER pH 28t (BB

02‘46810 12 | 16 | 20

RERBERS ()
pH \ 6.80 6.90{ 7.15} 7.54\ 7.88 8.05 8.25 8.35 8.40
T FERR AR > BATNBEERTAEARIE ? BR=  EAMRE citric acid ¥

BABEcPE MERSE  DEBERERKREE ZIBEAEZE » ANABEREERSEE o
£= HABHE Citric acid HIBRGEZEE

Color Shear Force
Treatment L ‘ ta g 1 lb/g pH ax @
Control 40.64 } 8.16 : 10.25 1.84 7.65 |E %
Citric acid 44.95| 7.12 | 10.68 1.10 7.15 | 8 i@
. Tartaric acid | 45.18 | 7.88 | 10.43 1.96 720 | E K




R REBRERBERAREREBREZYE
R R A 0C g my ) © sV

5| B RRERKEEEE /s | % | L | 1. | +p | 5 BT
(%) | (%) 1(4) pH |2 pH

3 0.1PP|3 | 2.60, 7.12 1.65 1.013) 56.65 16.70 13.96| 29.74 —

3 [0.2PP|3 | 2.100 6.90 1.68 1.015 56.96, 16.15 13.62| 31.28 —

5 0.2PP[3 | 2.10, 6.90 1.95 1.313| 56.80, 16.20, 13.15 32.20, . —

5 |6.1PP|3 | 2.60, 7.15 1.65 1.326| 56.80, 16.95 13.06 29.50, —

3 [0.1CA|3 | 3.80] 7.13] 1.80 1.010) 52.05 15.34 14.01 31.67] +

3 10.2CA|3 | 3.100 7.05 1.95 1.011 52.62 15.10 14.34] 32.27| +

5 [0.2CA[3 | 8.100 7.08 2.25 1.310 50.14] 15.15 15.06| 33.31 "

5 0.1CA|3 | 3.80  7.15 1.80 1.322 52.76 15.52 14.27/ 31.69

RE FRRSEEHDEERSECYE

_ ' — — & B | Mk
Bog | EoE WM o | R R | R T T
W-100 0 1 25.6 0.432 25.33 6.54 6.80  44.45
W-100 0 2 35.00 0.368 15.33] 7.36  7.43 44.96
W-100 0 3 35.8 0.256, 12.00, 8.18  7.80 43.50
W-100 5 1 23.6/ 0.901] 25.33) 7.54 7.92 42.95
W-100 5 | 2 33.0| 1.057 12.66] 8.36 ~ 8.55 41.48
W-100 5 | 3 34.6 1.313 10.61] 8.45  8.63 41.54
w-100| 10 | 1 19.00 1.225! 28.00] 7.36 7.62 41.68
W-100 | 10 2 32.6/ 1.746] 11.66  8.00]  7.90 40.46
W-100 | 10 3 34.6| 2.167 9.33  7.64 7.24 40.70
W- 90 5 2 24.7) © 0.905 32.67, 7.51] 7.22 49.30
W-90| .5 3 28.0 1.100, 27.33 8.10, 8.11 47.68
W- 90 5. 4. 31.5| 1.210, 25.33 8.80, 8.75  48.93 -
W- 90 5 5 '33.8  1.340, 22.331 8.30, 7.84 48.58
W- 90 5 6 36.0, 1.360, 17.83 7.83 - 7.53 47.09
W- 90 5 7 36.5 1.440 17.33 6.000 6.82 47.50
S- 99 0 5 42 0.306 15.67 7.21]  9.40 51.09
8- 99 0 6 44 0.360, 11.33 7.31  9.28 50.14
$-99| 0 7 44 | 0.358 11.33 7.30 7.34  50.34
8-99 0 8 44 | 0.350 12,00 7.42 7.2  50.72
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SN BERGZVE AR RABMEREERAREREBRAEZPE ) R
FMREAZEHET » WATBIIRIOETEE » ALAREERE » B citric acid RERROER
RSB > T RSV ELBHE 2 BLR » TR RE SBIRESCRELT o \RE : TRBRE R
YRR 5B ZPET ALK 100°C, 2 7@ MEI10E R KHEZRS (40.46%) » {B1n
ERHAMANSERGTRIEBRL W-100- 3 75 » BIES 5 WIHEEH o HERFTEAR
AI7RH 90°C KBE REMBIEERRAT o RAEFRFNTEKSETRERE » MRBREE

ERMAREYT

' REES o

M 8E  BRARHERGEREMEZPE  RENHER  ARR2E > 0BLEE
» HRABALL 130°C 4 7 EMFHRE » AZBTENZZES » REBBRITERR
» LA 121°C » 1277 &5 126°C » 6 ERE o AR L : FHEBREAE L LBES B2
T o B R B BB K FE A R AR 2SI o (BB IR U ST 88 5 R iR 7K 7 52 2T MR

Ao
£A BERGHBREESREZEE

o, & i N
B U4 | BRI | Doces : :

L | +a B | Btk | AR | B
113°C~80’ 22.76 1.90 47.16| 11.50 11.04 6.37| 6.39 5.80 6.42
121°C~12’ 18.00 2.30 51.60 14.70 14.72 8.42 8.40| 7.87 8.05
126°C~ 6/ 16.67 2.90 54.18 15.50 14.90 8.69 8.60 8.65 8.76
130°C~ 4’ 13.33 3.64] 54.90 16.54 15.20} 8.95 8.87| 9.40 9.15

Ft FHEBHEFEAZLE
| BEBEE BERRE | § N B Shear Force

HH (%) (%) (=) Ib/g
= 5 | 27.5 20.00 120 2.90
&l i 33.4 16.00 126 2.65
" ) 33.0 15.33 127 2.55
B & B 33.2 14.67 128 2.10
kIR 33.6 14.67 128 2.35
B : B

ERNEFAEEEEE MRS s IR ERBRARIN  BRESTE » HEHE
KERIOTIFEZHFT » RIITSFrh /BB TE 124,904 C/S » {52F/HHKE RBEE
37.83% » EEAN- i E B TEME(541.32% » RPDEREE12.55% » EF11.90% » HH7.42%
» 56.19% » INEEK3.25% » HAKR3.25% o ARG R BUAR Py EEE TR » BE1973F 2 ¥ 5t
s E RS SAEEIGEE 33372 C/S » TR 30709 C/S s W% 9543 C/S» FiE 9432 C/S

s TN 8493 C/S» K& 5545 C/S» =5 4925 C/S» &

4625 C/S » fF{= 3850 C/S»

FoAl TREAN SR ~ w3t ~ YRR ~ KB ~ BOIS ~ TR~ L S SR - KBRS ERNER



W o £ MEEAETRR » REBETH o X&RAAMTZEFBHHET—» B aH
EREK SR EREMERECEETSZEE  ARFENRBERRSEEA!R §
JLEHE] s BRBFEM TS ) REEESE » LRBKZM—RBHZE—o

fEAREETHD » WEERT
LERES AR AT 0 RAETE  ERE  RERZ 0 £FERGE o iR
TE » RERLE  ERRZ » SRR
2.9 PR LU PR E o
S » MEBER 0.3% BRERT 305 » THEZHTELE » WAk DARE
HRWBW o
L R 1 RS A0 LY » 0.2% R RA1—A K5 % RBZBHWE -
I100°CTF A 8 5 » HmERMBHEA S BAE o
SRR | B (BB &M 1 EEALMER 0.6%RAR 1-A ~0.06%RRA
1—F ~ 2% ks BL28% B2 IFu e 7 3 o
6550 ¢ WEPIAHE— VRS » LIZAE PO SRR T B » S MEAN1703%
T BE RN | BT (35170%) 7115.6°C (240°F) FRE505 o
8RR SR » MIHZAERE » HRPRE » HEATETREZ » E—
38°C Z AT LR R = EMAE o MARSE » THUASEZSFMIER &
SRR S R LR 561 pg R o
(AR PR IR BT R @B B R AP RFFISER » AT RS R SET
RS T AL » RS LT/ (REMIZAL) ; BEMBEApE T E
& TR o)
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Color Changes in Tuna Flesh During Processing--A Review,

& % A
C. Y, Chung

BEAEMNBEMERS » WRMMMHRAEERGRETH (green meat) » —RERM
BERTIENFIR » RRBRREE » EHBET » BEBREHR green meat WHA &
HREEE-GREENSER » THER s ERAERE » MEEOHERGER » FTUEA
BB R NS PORE » R MBS R Stk o

BEHEAERLZ2EE  WEABE-ESENR » GERA » B white meat >
REE#AESR ; B0 yellowfin tuna BHTE » B3 light meat » HREEE » H—
B4R blue meat » BIZEFIBEE +» EEPELE blue meat ZRARE 1939 FRARH
» RBMIH R » BB ~ B35 ~ BB HEEARNE » TRRELZFE
T.M.A.O) X myoglobin (Mb) AR » Rtk 24t » WBEAHEREBEERE » ERR
T.M.A.OfNEAFHKo

i yellow-fin tuna Ay Mb (L% » MINEBHEFTEAMOME » (R Table 1)

Table. 1-The coior of yeliowfin tuna MbO; and metMb denatured
in the presence of cysteine, TMA and TMAO.

Color in presence of indicated additives
TMAO Cysteine | Chiet él‘yl\s/léﬁ -
Y(I:;_r!:: té\glll)atured) Brown Reddish brownX Green | Brown
Y(l;l;?tetj\élrl:ature@ Brown Reddish brown| Green | Brown
Y(Ii'l;r:teté\éllegéle%%min Brown Reddish brown| Green | Brown
Y(i;ﬁbc%natur ed) Pinkish brown | Greenish brown >Green —

EREMANTAL &F—SH group » KEFEHEE mechanism 2KFE » Fili TMAO
T30 BRI green meat ¥ s (HREHFR brown meat » EWHEHE MAE+SER
BRITER » 5 Mb ZHEETARE denatured # » MW met-Mb HE MbO, H
HER » TMEEESLEASAE —SH group » HHfn4~ B Mb ®A —SH group FFLLED
FEESASEN T.M.A.0. » FREH green-meat EL » H mechanism » BE
1 ARATERN TS W EBE ML » FTLUEER—ERRME » R Mb #/L3 native



1. Mbe==0xy-Mb——Native Met—Mbb'ml:»Denaturated Met-Mb

2. Denaturated Met—Mb—SH*—»TMAOie
Denaturated Met-Mb-S-S-R (F5)

B 1 HETTHE R E R R TER R

met-Mb # » Fi%38 70°C M B B S BT 2 denaturated met-Mb » SEfE &4 —SH
group A denaturated met-Mb s FH T.M.A.O {ER&EKTEH o

ENEEAERNP I BR—FERIREBRERNER » EHLTR » BEIRSE
s NBRSHANFEBEENL  BEFEEERRETTREARWN ; ILEMAFHU T. M.
A.OfyEE » R E IS BT M AL » ARST.M.A.O REEEAZEERT.M.A
254 T.M.A.O RINABEE LT (formaldehyde) » &=RPRMBEEEERGESE
FREBWE » WHIRE R » ERRMIFRT » (EME RN ESformaldehyde » Flifuchsin
fEs pink (BE2) HETHHT. M. A ONSEEHEES » AMT.M.A.O E3fHE
BETERYE green-meat o B » RUEE— R THOEA » BpbILRe [ ZMa 2 T o AT
72 o

CHs  mmr BRI T
CH,— NO HCHO RGNk
cH, ~ ThEk $Fuchsin &
]
=] 2

RS~ EEERERAE » BFEEREEEREX » AE S TARETWE
o TRELBHEARSELTRENENEF o ARKERDRNE4FR » KEdh
580 nm HUBGEE » EUWREE T.M.A.O BESL o BSTEWUEHEREGAEN » EHAR
BEERNAANT.M.A.O » FSLEHRIE s BT.M.A.ONBEINZ D F G 4&B
s KR Fig 5 MR T.M.A.O-N#® 10 mg%Lh h#s » 8 — @ g » EeafE 6 w
B T.M.A.O-N RiE3 12 mg% M E—E@BELE  ERTHEES5Y » SR MMR

B3 MRAEEAE TMAO-N 2 &R



) i i i i
& et |
A \ B C D | E
) {J: {au 7.60 9.82 0.0 | 14.9 14.9
1T 7.26 9.89 10.3 10.7 17.1
SO 2.10 | 2.57 1.99 5.19 11.5
Al 0.54 l 0.18 0.48 0.34 3.34
=@ 6.31 | 6.90 4.89 10.6 16.9
BB RESE (45 g+K 5 ml)
J 5%TCAMHE
ﬁg’%{[ﬁ (1.5lm1)
10 g ﬁ?ﬁ% BEEHE (4.5 ml)
nAk20ml #8 5% n40ml, 10%TCA (0.3% Fuchsin: 6% NaHSO3:>
. 4 N H,50,=2:1:2
411043 8 638 1
. I ; %Eﬁ‘?ﬁfﬁ%ﬁ‘l’ﬂ
%F 873 10001241043 &
Fﬁzon\ll, 5% TCA¥:HE F52580nm B e EE
/
Ny v
SEZ2EZE 100ml
B4 #HEFAZHENGTE
5% L.S.D.=14% [ 1l 2] 3] 4] 5] 6 7 8
1% L.S.D.oon. 50k L) sawe] 530x | 6k |75%x | 1009 | 1024 |117%%| 1
L)) 9 | 24%¢ |3k | Bk | gkk | 73kk| 2
Sample No., TMAO-N Score
1 9. 138 15% [oo% | 47% | 4%k | eq%x| 3
2 6.2 94 17 | 32wk | sax | 49| 4
3 82 & Q 250 | 2rmx | 420 5
4 10.4 70 %
5 12.2 63 2 |17 | 6
6 14.3 38 15% | 7
7 16.0 36
8
8 18.4 21

Fig. 5. Statistical analysis on the results of Color grades for
cooked tuna meat containing different TMAQO-N.
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i,

Y= 0.7£y o’.‘o
bt (”37’) 3 /
127

TMAO-N (mg%)

A B c P E
Color grades
BE6 TMAO-N {EHEFHMLHR

GBRRMEETE  BIEMARRN THAEESE» A% 20 min MEITTHRE KK » T
FREFSNERIE » TRRBRE o S/MET B A SN RREREREE » KA
WML EERTAREE » HB 78R T.M.A.0 §E5 18.4 WHARRENEE RN
NaHSO; BEBHRIMWBLR 5 & » LG ER2 20MRAL » tnt 855 Ay TH A5
2Ry o BH A AIEERER » 58 tylosin AR —SH group &E&E—&E » FrilaR

TeHO\J (+b)sérp
8.4 @
.l 743,
20.4
122y e
8.2
1"
A JJ:J NaH 505_.,/9- 74
IOE .3.2
GT“”(‘“‘Q‘_#;) 232 () Red
~ Blue
7
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KFFIGEERE » GIF4R  —SH group HEEA» aSLFIE LI (EA » FTEIR N
tylosin ZRIGESR » AR BBEIP BT 2B AR » AR tylosin %R Antibiotin
s WHEIERRE » UGINT RS » HRFEBRAEY (E8) o

T contnel
I
20
=
@)
-/
ey
g
¢
S ,oF
«~
R
2
(5]
=]
]
oo
(]
,_1
3
70 3 -
o / &

Days at 5°C
B8 Tylosin HHIETER

BRT &L » EABA A » HAALE 4 browning » E browning B HER
RAFHRA » ERBBERRGE A » BESERAEHNAGHE L » EHBEED » Mb EREBER
met-Mb > FEHARE met-Mb ZEF50% B NEEFERL » FENVPERTRAE
' ELURBATEAHRAMLSHEEERE —60°C WER » Bl R a0 LA HP e
W AREREEINTEEERT  BHEER £ —20°C REZAARZSGBEERE
BB AEBNERBESS —3°~-7°C; B —35°C # —78°C {Ei&ilsy » [
BHEE—EHE met-Mb » AR met-Mb £35~40% » BUEHE S ¥ 32 » Fill
T RWERE S TRIRE » TN 8 B AR —60°C» IREE —35°C THRFEIA R —
G TERBLMEA R » (E—REHNEREERGAEIIREE » RHEESERYEIHE
T A B4 1 T R 7 E ORI B DAE R ©

EABRAE B » — RSO RT G B A M » (RN AR s
o WERHE MBS BRER  RERREEERNDE ARG  MEMRGTELA S
YOBAEAE » FTEUE SRR T E RS S A SRS » SORAVMBER G 3 4 o T USSR KHT
BERY AR PTRE B A2 LR ©



BERER :
LehEkE 230, 2~7, (1972)
2.EEKEEZgEE 2(1), 60~68 (1973)
3. ” 2(2), 11~15 (1973)

Bk

—~ M
H TR RUESR A —EME ¢ F— BRI ERAAREHY. » =2 Tuna #E »
BIBA A AL BRI S LR M IR » 5 (Al R PR 2

B BENh SR T RE R YA AR 6 A TR PRI AR 4G 0 AT ERMM BB BB BN RTR » =R
RLDEIRAR W RE R A AL B AP AE T BE 4RV » AISE— PRV AIBIZS o
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A Review of Mercury in Fish

23 B &
W. C. Tsai

VB TS BT ER LSRR 0 RE KPR S T RERE » FTUARTEAR
EESRBRAANSE  RIFZIEINBEL  E—ROBVESBERR PN ERETE
s b A BB AR th AR S5 TR o (A REKEB A - BAEFBIR AR » 3% BRI
LESE bR EEHIENANAET  ARLHAFAEE » REASERERMA ¥k
A REEASREENRAR » AR SRR T HED o £ H A Tk B
EYOHARRMBEKEFROEBRREHE® ; Bh R ERRMNOER » MEEBE
T E D RN R SRR FE R HER » URARE/NENERTEEE® |
OB MhE A R ERKD » TIEE WHO » & B4 B R AREERL o

MR REERE » B TERH R ERHRSEI » A HROEEE » FLRH
HERBEOARENES  FLEREEERPOHEARRSREDEAHERE » MEHE
1969 FT T 0.5 ppm &IRIEE » FIEEBHENMHAEERSITRo

KLWE RN EDEETS  BURVSA&ARSRET MR R o kit
W~ B AR RMEE > BARBRNETRE » BRERS i » RABBEREMRA
/NBORRER o 3R H ZE M W RE B AL P AR B R T AR R L B R o B A R
s EEAFEME » LI WHO #i%E FAD A BEWHERE  ZRNTH » 58
YEHNREL » REBLESERCREWES » AT ERERFRRNERES
— R B RA

WEEYBPREBARERT » FH—BRWBHRE » R SEARGIHEE » IR
BEHWEEEEAR s —REDEE SN SRER T BIRIGTN » BIEKE » B0 28
BEERARGLRMGAPER » ABRATSAHEERNT B HERPREBIES » MRHR
FREFESBERRENEDERRLENEZ 2 o HH L3 » £WIBEHH B HREME
B2 T & TR B R IE 1 o B B8 py— 2R BT SR A R R0 25 2 4 42 38 1 (biological half life)
s YR ERIEE IR ESRERIBRORER RS RITHM AR » B — AR
BERBER—ERF » BEMBSITEREHRES® o

n
B TR G R E » MEREABRANNREREYLENMRER » BATRERED »
REAMPEPEERRNIAT UREIINGWIEE » TEFENREMEENE o nE—8
SRBER » FERMGR o TR 4 RE rh R B AUBILR o
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20 30 40 50 ' 70 100 200 200 400 300690 8001000 32700 ik

B 1. PR DRERGAE HRRER Img
ENUNEXR» &RfiEHRE 24 (6) 401 (1972)

SREEBAR DA B FERARIRBEE » RS &R OE AT AR »
ISR EMIE » REBHWATRK » ZEmSUEHRBENRIKALE 5 % UT » W BBEY
FRHEH BEA » AEREH R IR BRI RS » HR B EPTIRIL » £ ABIREB TR
WASHE95% bk b » BAR S BEIWEETTEE » DR ERERAEDPRMERY 2~3 FE4
o, WY R T VR 0 R BB R R B AR A R o 7R K Fh EHRIR B FTRIK Fp BB S E R
BRR TS FOBRALTR » TZE T S B AT VB 0 i 7E e » BB NIREVTER » MBI R @B R 517
s K e A B0 R S L S R B B R R LTI R &R D o RER Rk » BREHE
WG AERANES R AR THRATGHFERBHE—-SEMEABAD » MEMLTT
St A K {lik = EUBhAEY o B R K BRI (food chain) M » HIRE—EHE
e phytoplankton 5 i i & T Y3 K Y& 4= 49 zooplankton » %Uphytoplankton
% zooplankton SEAM/MEIRBEEEBERBHARERR » FEEN SRR

E 2 “ 5
/" Bacter ™~
/' Plytoplankton —small fish
Dissolved ————Zooplankton/
Substances — —>insects————>Large fisl

\uHigher plants—Herbivoers.—~

B 2. Flow of matesials through an aquatic food chain, (From Greeson,
-~ P. E., mercury in the Envrionment, U. S. Geological Survey
Professional Paper, No. 713, 1970, 32.)
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10° 4% o LI4hA HeSKEEMATRRE » F I b b BT DU IR A 25 /L 9 B pseudomonas
BALTHR » KPhREREE2.8x107° ppm (BARFGHEAIK 1x107 ppm) » FER
%m(%§4 2x107° ppm s fEAZFERIRE 0.6 ppm WIEA 3x10* [ERUBHEH. o
s ﬁ(ﬁﬁﬂﬁﬁﬁ%a

AR FRENIE ERAERVERFFEER » RTAREAIWERBEZRN
* FIRRMS NG » DRAHE RS OEHER » 7 BENVPESIER P RTORR
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Table 1 Intérlaboratory Comparisons of Analysis of Mercury in
Fish Muscle from the Some Specimen*

Species Mercurj Cppm) :
Stewart! | FDA® TVA? ESEC* SPCs GT®

Spotted bass 0.10 0.21 0.08 0.44 0.23 0.50
Largemouth bass 0.10 0.46 0.11 0.74 0.24 0.55
Largemouth bass 0.38 0.37 0.28 0.66 0.36 0.86
Spotted bass 0.02 0.25 0.08 0.45 0.10 0.42
Largemouth bass 0.06 0.17 - 0.07 k_ 0.29 0.13 0.33
Buffalo 0.30 0.42 0.25 0.67 0.41 0.53
Average of six fish|  0.16 0.31 0.14 | 0.54 0.24 | 0.53
Rainbow trout. . <<0.05 0.08 | <<0.05
Brown trout ) <0.05 <0.03 >0.05
Rainbow trout <0.05 0.05 <<0.05
Rainbow trout <0.05 0.08 <<0.05
Rainbow trout | <0.05 0.16 | <<0.05

1. S'tewart Laboratéries, Knoxville.

2. U. S. Food and Drug Administration.

3. Tennessee Valley Authority Laboratory, Chattanooga.

4. Environmental Science and Engineering Laboratory, Nashville.

5. Stream Pollution Control Laboratory, Nashville.

6. Georgia Institute of Technology.

* From Schulert, A., Zeind, Davis, J., and Nicholson, G., Assay of
Mercury in Fish. Trace Substances in Environmental Health'D, D.
Hemphill, Ed., Columbia, Mo., 1971, 413.

EBEADERE ) ARSTHRIHENR? » BEEROTENES » BRAA DR
FoRb a4 » AHA /ST EARRES o



%2 SEAESREZRE

B B :Fé] & R & (ppm)
H5 ® |mRr o | Bl @ m | Fs|>05>07
£l # fa Swordfish 73~189 | 163 |0.08~5.2 |0.82 | 61%| 40%
B B A 173 1 | 0.84 | 100. | 100
% py # f Black mavlin 130~173 | 10 |0.56~3.28 |1.57 | 90 | 70
W 4 H & Sail fish 120~159 | 10 |0.03~0.14 | 0.069 0 | 0
B 0 & | 139~156 | 5 |1.1 ~1.6 |1.35|100 | 100
i/ B | 115~144 | 9 |0.45~1.1 |0.58| 73 | 11
# £ % Hammer head 116~141 | 10 |0.70~2.2 |1.26 | 100 | 100
5 % Black shark 91~123 | 13 |0.22~0.73 | 0.55 | 69 | 23
F # % White tipped shark| 92~102 | 4 |0.40~0.58 |0.47| 25 | 0
0 { ‘Gray Shark 50~ 67 | 21 |0.10~0.44|0.296 0 | 0
% Dolphin (80) |- 11 [0.034~0.15|0.076 0 | O
+ 8 Spanish mackerel 84~136 | 15 |0.05~0.20/0.11| 0 | O
¥ & # Yellow fin tuna 60~115 | 154 | 0.05~0.62 | 0.213 3 | 0
5 # Grey mullet 45~ 55 | 11 |0.01~0.02 | 0.013l O | ©
T # Red Smapper |  (48) 12 | 0.19~0.46 | 0.2750 0 | ©
£ K & Spotted mackerel | 30~ 36 11 10.028~0.074| 0.053] 0 0
fE % (% Prigate mackerel 24~ 35 | 7 [0.020~0.15|0.067 0 | 0
=i fig Whité pomfret - (20~35) 1 '0.15) 0 | 0
#® B f Milk fish 23~ 27 | 4 [0.012~0.0140.013] 0 | 0
B B 8 Round: herring 15 1 10070 0| ©
# b Slipper lobster 19 2 10.027~0.031 0.029 0 | 0
/A U Small shrimp | (8~10) | 2 [0.015~0.070 0.043 O | ©
% R Sand shrimp 4.5~7.5¢| 6 [0.012~0.023/0.017, 0 | O
#BfF (B) Pelagic crab |  7~10 | 6 [0.01 ~0.029/0.019 0| 0O

* AEIE  REZEERDRNEEE » BEESU T2 MIARTE  PBAE.

%0 . .

R B ZA TR o R » B —H RN AGER o
BRI | RRE -~ REBM » A SWEFHREE27% 1972)
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’No. of Average Ave?rage Average Hg
sample M | Tength | weight | _amoust. (ppm)
‘ | sampleg body (cm)body (g) meat |viscera
1. Z # % Portunns pelagicus 5 — 180 0.05 0.12
2. & Seylla serrata 10 — 330 0.02 0.02
3. A H # Chanos chanos 5 34.5 | 390 0.03 | 0.17
4. B 42 Lethrinus frenatus 5 31 490 0.07 0.07
5. B fif Pampus argentens 5 24 300 0.07 0.01
6. & % & Nemipterus cirgatus 5 31 370 0.09 0.02 ,
7. # i Nibea mitsukurii 5 27.5 | 215 0.10 | —
8. & # Sigamus fusceses 5 23 220 0.05 —
9.33fEpinephelus amblyce-phalus | 5 23 180 | 0.30%+0.1]  —
10. ¥ & Maraenesox cinereus | 10 55 268 | 0.49+0.1 —
11. | # Psenopsis anomala 5 19.5 103 0.28 —
12. #T H % Priacanthus téyéﬁus 5 23 150 0.18 =
13.H A Argyrosomus macrocephalus 10 23 152 | 0.34%+0.1 —
14. B 4 & Chelidonichthys kumu 5 17.5 69 0.13 | —
15. #T 5 & Lepidotrigla alata 5 15 46 0.21 —
16. 8 % & Trichiurué lepturus 5 59.5 77 0.16 0.01
17. & B fA Paralichthys alivaceus| 10 | 16 39 0.06 | —
18. J& it Galeorhinus japonicus| 10 63 840 |0.19%0.1 —
19. # # A& Sigamus’ fuscesees 5 8. 10 0.32 —
920. 4 # f Sphyraena japonicus 5 | 12 27.5|  0.01 0
21./N#fPsendosciaena manchurica 5 15 5 | 0.01 | 0.01
22. #§ £ Saurida argyrophames| 5 18 52 0.03 0
23. %  fa Tlisha elongata 5 27 106 o | 0
24. E 2 & Trochurus japonicus 5 16 85.7 0.13 0
25. B K A Argyrosoﬁms nibe 5 17 54 0 -0
26. Z#E 4% Loligo formosana 5 20 75 0 0

ZORVET ¢ HEIE - M » EE TSR YRERPIE » hEKE261 17 (1974)
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=4 EBREARESEHESLHLE
| - (BAL : ppm » FEIMABFR & BWE)

Cd (/) | Cu ) | Hg GR) | Ni (8) |Pb (8 |Zo(&)
g (. | WL 002 1.4 0.08 0.3 | 0.1 25
g« sag| A 0.00~0.10)| (0.5~1.6) |(0.00~0.17)|(0.00~0.18)|(0.0~0.4)| (6~92)
B-AB| & 0.07 5.9 0.08 2.4 0.5 46
~EA) | B [(0.00~0.15)| (1.4~15.0)/(0.00~0.09)| (0.1~7.2) |(0.0~2.0)|(16~64)
. TRl 019 23.3 0.08 | 0.3 0.5 | 49
Ji B l=043(0.10~0.27)|(37.9~66)  |(0.00~0.04)| (0.1~0.6) (0.1~0.8)|(23~78)

Jeng, S. S. et al, Bull. Inst. Zool. Academic Sinica 12 (2) 79, (1973).

3% 5 T REBRERARLEA - KASRERR  ARELHRRSRERE 0.5
ppm » BASEIAEE » BBETS » RS IAE  SREYTE 0 RBAGKEE - B
VR AE - ERAHE SRESRE o XLGIRASIRR NS REERABOE
AT o B A FEREMEC W BRTHASARALBAEERESRE  KEs
EEAH AR T s AR BTN » UARER -
RS > BAVNESEEER 0.5 ppm » YoKAWEE 8 U0 s Ll pike » walleye K8
FERTE » HHBES 0.5 ppms EEESIHEE (R6) BANARERE » Tk
0.1 ppm LT+ WEZETHERAMRERIEHOERTIK o BERE BRGNS
RIERVE £ —LREAFHBE o EEBULMAARRADHERASRETES
BT RIEATE o B TESNBRRNBRUREEN GRS » HkATRE ) B
B RA LRI TR S ERBROTIER  BEEAR FERBESE » BBE=
B HBARERY TEMEEE » WERMCE TR EEX DR » P LEETE
HROFERVERFST » REBRUKTREENS 0.1 £g/1 » MAEBELLTEE
MK aREEAL » B 80~200 pg/l » EEABAAHEAZE 320 pg/l #

EREFER
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. Sample Rage . Average

Tuna (Maguro) 0.09 1.36 0.81
Yellow tail (Buri) ‘ 0.23
Yellow tail (immature) (Hamachi) 0.05- 0.21 0.14
Jack mackerel (Aji) 0.03 0.17 0.09
Mackerel (Saba) 0.07 0.23 0.15
‘Sardine (Iwashi) 0.02  0.03 0.02
Pacific saury (Sanfna) ‘ 0.09
Puffer (Fugu) 0.21 0.26 0.24
Parapristipoma trilineatum (Isaki) 0.03
Stephanolepis cirrhifer (Kawahagi) v 0.03
Sea eel (Hamo) 0.08 0.09 0.08
Flatfish (Karei) 0.02  0.07 0.05
Cynoglossus robustus (Inunoshita) ' 0.1

Pampus argenteus (Managatsuo) 0.03
Sebastes inermis (Mebaru) 0.04
Red sea-bream (Tai) 0.07
Taius tumifrous (Renkodai) 0.17
Hair tail (Tachiuo) 0.11
Goosefish (Ankou) 0.23
Eel -(Unagi) ' -0.06 0.12 0.08
Sweet smelt (Ayu) - '0.02  0.06 0.04
Peneus orientalis (Taishoebi) 0.01 0.04 0.03
Red crab (Zuwaigani) ' ' 0.10
Squid - (Surumeika) 0.04  0.09 0.07
Sepia esculenta (Kouika) 0.01
Doryteuthis Kensaki (Kensakiika) 0.07
Doryteuthis bleekeri (Yariika) 0.06
Common octopus (Tako) 0.02 0.08 0.05
Polypus fongsias (Iidako) 0.03
Short-neck clam (Asari) 0.01 0.08 0.03
Oyster (Kaki) 0.02 0.06 0.04
Hen clam (Bakagai) 0.06
Sea cucumber (Ném‘akO) 0.05
Pallack roe (Tarako) - 0.01
Mud-Snail (Tanishi) - 0.03

FORPIIR ¢ Fh Z e » R e TEaE

15, 300 (1974)



s 7 Examples of mercury concentrations in marinefish (mg/kg)

Range of

0.02

Species Location concentration Reference
Plaice Denmark 0.038~0.496 | Dalgaard-Mikkelsen (1969)
’ 0.035~0.042 | Noren and west66 (1967)
Sweden (Baltic) 0.031~0.076
(Skagerrak) 0.203~0.290} Johnels et al (1967)
(Oresund) 0.071~3.10
United kingdom | Ministry of Agriculture, Fisheries
(Thames) 0.09 ~0.60 and Food (1971)
Flounder | Denmark 0.03 ~0.89 | Dalgaard-Mikkelsen (1969)
Norway 0.13 ~0.68 | Underdal (1969)
Sweden (Baltic) 0.06 ~0.26% | Westdd & Rydilo (1971)
United kingdom 0.08 ~2.5 Ministry of Agriculture, Fisheries
(Thames) and Food (1971)
Canada (Atlantic) 0.07 ~0.17 | Bligh & Armstrong (1971)
(Atlantic) <0.01 ~0.04 | Zitko et al (1971)
Sweden (Baltic) 0.013~0.147 | Johnels et al (1971)
(Baltic) 0.06 ~1.39 | Westdd & Rydidlv (1971)
United kingdom 0.07 ~0.97 | Ministry of Agriculture, Fisheries
(Thomes) and Food (1971) '
. Canada (Atlantic) | 0.02 ~0.09 | Bligh & Armstrong (1971)
Cod Norway 0.022~0.079 | Norén & Westds (1967)
0.050~1.46 | Underdal (1969)
Greenland 0.013~0.026 T
North Sea O.158~0.195} Dalgaard-Mikkelsen (1969)
Denmark (Baltic) 0.14 ~1.29 _
Swden (Baltic) 0.02 ~0.36 | Westdo (1967 b)
(Baltie) 0.05 ~1.39% | Westdd & Rydilv (1971)
"(Oresund) 0.245~2.70 | Johnels et al (1967)
United kingdom 0.11 ~1.2 Ministry of Agriculture, Fisheries
(Thames) and Food (1971) ,
Canada (Atlantic) | 0.02 ~0.23 | Bligh & Armstrong (1971)
Tuna Canada (Atlantic) | 0.33 ~0.86 | Bligh & Armstrong (1971)
Sweden '
(Japan, canned) | 0.14 ~0.30) | , :
(USA, canned) 0.08 ~0.33} | Westtd & Rydidlv (1971)
’ (USSR, canned) | 0.53 ~0.77 ,
Netherlands 0.032~1.0 De Goer & Zegers (1971)
(Various, canned) h
United kingdom 0.1 ~0.8 Ministry of Agriculture, Fisheries
(Not stated, canned) and Food (1971)
Swordfish| Canada (Atlantic) 0.82 ~1.00 | Bligh & Armstrong (1971)
Lobster Canada (Atlantic) 0.08 ~0.20 | Bligh & Armstrong (1971)
‘ United kingdon 0.12 ~0.75 | Holden & Topping (1972)
(Scotland) :
Crab Canada (Atlantic) | 0.06 ~0.15 | Bligh & Armstrong (1971)
Oyster Canada (Atlantic) 0.02 ~0.14 | Bligh & Armstrong (1971)
United kingdom 0.03 ~0.20 | Ministry of Agriculture, Fisheries
, (Thames) and Food (1971) .
‘Mussels | United kingdom 0.02 ~0.65 | Ministry of Agriculture, Fisheries
(Thames) and Food (1971)
Clams Canada (Atlantic) ~0.11 | Bligh & Armstrong (1971)

* As methyl mercury

BRIRIR Hadon, A.V., J.

Fd. Teéchnol. 8. 1. (1973)



% 8 Examples of mercury concentrations in freshwater fish (mg/kg)

Country Speciés conRgélrﬁiacgon Mean Reference
Canada Ve . _
" Winnipeg’ arious 0.06~0.26 —
Ontario. , Various 0.04~1.50 (1)}Jerv1s et al (1970)
N.Saskatchewan R.| Various - 0.6 ~5,5 1.4 ((C
S. Saskatchewan R.| Various 0.5 ~11.2 3.3 (2)}Wob§ser et al(1970)
Pinchi Lake Various 0.25~10.5 1.5 ((3) . )
St. Clair R. Various 0.26~7.09 2.2 (3>}F1mre1te et al (1971)
Lake Winnipeg Pike 0.14~1.27 0.41| (N
gValleye 0.13~0.gg 0.35 g4% A
auger 0.14~0. 0.51|(4 .
| Yellow perch | 0.07~1.14 | 0.48/C4) (Pligh (1972)
Sucker 0.02~0.55 0.111(4)
Burbot 0.07~0.88 0.33|(4)
Lake St. Clair Pike 0.85~2.97 1.76/(5)
' Walleye | 0.18~2.68 1.32/(5){
Yellow perch 0.31~2.25 1.14{(5) ;Bligh (1971)
Sucker 0.22~5.13 | 1.97|(5)
1-Carp 0.73~2.66 | 1.76/(5)
New -Brunswick Eel 0.01~2.08 —(6)
Yellow perch 0.47~0.95 —(6) ¢Zitko et al (1971)
- Various 0.08~1.99 —|t6)
Finland Pike 0.52~5.80 —(@)asx _—
| Common perch| 0.11~4.70 —(7)}8%25%%151 & Hésdnen
Bream 0.06~1.78 —(D
Netherlands ll;le]i 0.05~0.82 | 0.49 %8%‘
ike 0.19~0.59 0.44(8) | -
Common perch| 0.57~1.90 0.85/(8) Greve (1971)
Pike-perch 0.12~0.71 | 0.42 (S)J
- Norway Eel - 0.25~2.01 | 0.84/(9)
‘ Pike 0.12~1.27 77| 0.44/(9) .
Perch 0.08~2.39 0.56/(9) ;Underdal (1969)
Brown trout 0.04~1.56 0.19,(9)
Various 0.04~0.91 —(9)
Sweden Pikeh 0.15~5.20 1.09 (10%‘
Perc 0.15~3.95 1.30/(10) [
Walleye 0.17~2.55 | 1.00/(10) (" estod (1967 b)
Brown trout 0.02~0.13 | 0.07/(10))
United kingdom Pike 0.08~1.60 0.47/(11)
Perch 0.07~0.60 0.30/(11)} Ministiy of
Bream 0.06~0.18 0.13/(11) >Agricu1ture,
Brown trout 0.10~1.10 0.16/(11)(Fisheries and Food
Sea trout 0.10~1.00 0.33)(11| (1971)
Salmon 0.04~0.13 | 0.08/(11)
United States Yellow perch 0.32~1.70 —(12)
' Walleye 1.40~3.57 —{(12) | Quality
Channel catfish| 0.32~1.80 —|(12) rAdministration
Carp 0.08~0.28 —(12)] (1970)
Coho salmon 0.24~0.96 —a2)J

ﬁﬂ}]fﬁ Hadon, A.V., J. Fd. Technol 8. 1.
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=~ REEWR R SR AEWHE FRE
\ IR Mk DL TR AR AR » ‘arymercury compound & alkoxyalkyl mercury
compound %S ARAA BRI K » MUFERES » BERANRABRHHTERE

MR EAQ) ) BBREHHRA) %T—‘%%E{%ﬁlﬁ%fﬁ%ﬁ%.i BT Tﬁﬁﬁ
SUEGR » FIAESR AT LA A PR AR RS SR 0 TSRS 75’1:@7\!1 ﬁﬁ@'lﬁﬂ“ﬁ*% s i
HEHBOEBBERTE » Wﬁﬁﬁﬁ‘%qﬁﬁﬁ?Iguﬁa%:ﬁ%%ﬁ& ﬁﬁiﬂﬁﬁ?mf‘ﬁ%’mﬁ
FlRERWER

WA ﬂiﬁﬁfﬁ%ﬁ:ﬁﬁ%ﬁmﬁ‘?[ﬂ:ﬁ* ER0 (Nugataf‘}\)(” s Bl R IR &
KB 200~300 pglg s (HE—RPIFR 50 pglg > M ERER 0.2~2.0 pg/g > A1E
BREG100A L) EEERAREBEE 50 pg/gMBARER » B23AMPEREBR 0.2 pg/g
s FEFHL R S ARA B 0.2 pgle MMRRBIHIT » I 50 pglg BRI 0.2 pglg
EBRETVHERRNEAREGE  MERERKE (IPHREFE) 0.3 mg» RERHEE
R & BIESEIIEE 50 pg/gh MK 0.2 ug/g > MAHBERNER o *E%J::zfﬂ’]ﬁﬂ%
» B LR E » WHO/FAO KRB FEMT @ ﬂ:ﬂ%"‘é?ﬁg 0.3 mg
IR (BLETE) NiE# 0.2 mgo

%@ FDA 1969 4L\ 0.5 ppm &REAFER/HBABEW Action level, 19744121 6
H{BEL 0.5 ppm SRAGESAHBEN proposed rules. » M7 ,added poisoneous or
deleterious substance FHE® o

FDA AHI0BERAMS » RAREEFHERNR  MAHATHKR » FRARERL
R » BREAERSWTS Hﬂtu\ézﬁafh% s B AR EAHEN 0.2 pg/g DR
Lrh B R AR » HER 70 kg WABKER 0.3 mg WAZMEHRRE » MZE
10 » AIMAEHIES 0.02 pg/g » HER 70 kg WABKER 0.03 mg (0.4 pg/kg
BE) - AFSEREREBREKE 0.5 ppm A60% » HEANFHSREZEERN 0.5 ppm
» ERFHBHRARELEINER 60 g » BEREHBSIMALBEEZE » KEHIRSE
WEDREEER  FRNEAER (National Marine Fishing Service) Finch f§:& 5

& 9 Sensitivity test

Yinpet opm). Readouts (ug/day)’

Run identity | " Miahest
| Standard| Test | 0.10% 1.0% Reagdinsg Average
Standard run — — 30 17 31.8 2.57
Light meat tuna 0.31 0.41 | 30 18 32.7 2.85
White meat tuna 0.30 0.35 30 18 31.8 2.69
Swordfish 1.10 0.00 19 12 20.8 1.94
Mackerel ‘ 0.51 0.71 | 30 17 31.8 2.58
Red snapper , 0.43 0.54 | 30 17 31.8 2.58
All other fish | 0.15 0.30 | 30 17 31.8 2.62

Finch, R. Fishery Bulletin, 71(3), 615, (1973)
100 —



EWREW » LEAERABAEERE0EHNAEL.8% » 5 0 HiB165EIH 0.1% » mLlEXR
YWEEI66m AEMETE » AIANSHFERIET0.18 ppm » ERBMHREFERAETERT
ERTERENELT AR TENAEEFLMATE » %9 » Finch®? LIWEME
HERAARARER  IEBANFERERE s WML E BREN SREFERAY
FHRBRENPE  BRRTRSRETRWARAZHFSL BEHABENERE
SHEEE » HRERWTEREREYBEERKA o REHEEEARAREMKNRTER
2.48 pg s H1.0BWAFKREHREBB 17 g F0.1ZHWAEBRERE BB 30 pg » HEEKE
REMEAR 81.7 pg» K10 fFELL 1,5 ppm, 1.0 ppm, 0.75 ppm X-0.5 ppm%F
FRNBEAEGRERFELR AN ERBETHERENEE  TREBRTHERDE
HAERARRANEREEYATHEREFELTAK o Rl » BAFAHSRERE » &
EERASKUENBEREYAGEARANME  REEER  TRXELRMEAE RT S
REEEHGIERN » NUEH » EETURSEHH S  EHER IR ARERNFA
MR AR AWBESZ » THESNELEFHRESTENR c B~ MEARE—ER
SERW FDA BB REAREEHEE » AXAEERRAEREAGREATREG RIGE
S FE B A rh e A » TR R B AR 47 BURE AT DASHIR 2 09 o

% 10 Mercﬁry levels’ used in MECCA runs

Alternative guideline levels (Ppmj
Code Kind of fish

None 1.5 1.0 0.75 0.5
1. Tuna-light 0.31 0.26 0.26 0.26 0.22
2. Tuna-white 0.30 | — —_ — _—
3. Clam 0.04 | — — _ _
4. Oyster 0.03 - — — | — —
5. Shrimp 0.06 — — — —
6. Whitefish 0.05 — _— — —
7. Herring 0.07 — — — —
8. Cod | 0.10 — — — _
9 King crab 0.06 — — — —
10. Dungeness crab 0.16 — — — -
11. Blue crab 0.08 — —_ — -
12. Lobster 0.24 0.24 0.24 0.19 0.19
13. Lobster tail 0.09 —— — — —
14. Scallops 0.03 — — — —
15. Other shellfish 0.06 - — — —
16. Haddock 0.05 - — - —
17. Flounder sole 0.10 — — — —
18. Halibut | 0.23 0.21 0.21 | 0.20 0.17
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Altevnateive guideline levels (ppm)

Code kind of fish .

None 1.5 1.0 0.75 0.5
19. Oclan perch 0.08 — — — —
20. Salmon 0.03 — — — —
21. Snapper 0.42 0.37 0.37 0.36 0.32
22. Catfish 0.14 — — — —
23. Whiting 0.07 . — —_— e
24. Scup porgy 0.19 — — — —
25. Mullet 0.14 - — — —_ —
26. Bullhead 0.30 0.30 0.30 0.30 0.14
27. Mackerel 0.51 0.44 0.37 0.33 0.25
28. Buiffalo fish 0.23 O’.21 0.21 0.21 0.21
29.. Yellow, lake perch 0.35 0.35 0.26 0.24 0.21
30. Striped bass 0.35 0.35 0.26 0.23 0.21
31. Swordfish 1.10 0.92 0.80 0.63 0.49 -
32. Carp . 0.31 0.31 0.22 0.19 0.17
33. Crappie 0.11 e - — —_
34. Shad 0.12 —_ — — —_
35. Alewife 0.10 — — — —
36. Pollock 0.22 — — — —
37. Lake trout 0.35 o — — —
38. Smelt 10.07 — — — —
39. Jack mackerel 0.04 — . — —
40. Rockfish (Pacific) 0.20 0.20 0.20 0.19 0.19
41. Pompano 0.41 0.25 0.25 0.25 0.25
42. Pike 0.56 0.56 0.56 0.37 0.25
43. Butterfish 0.05 — — — —
44. Trout 0.16 0.16 0.15 0.15 0.13
45. Bass 0.44 0.44 0.37 0.33 0.27
46. Fish sticks 0.06 — e — —
47. All other fish 0.15 —_ —_ —_ —
48. Seafood plate 0.06 — — — —_
49. Other specialties - 0.06 — — — —
50. Sardine, not Maine 0.02 — — — —
51. Anchovies 0.04 — — -— —
52. TV dinners - 0.50 — — — —

Finch, R. Fishery Bulletin, 71(3), 615, (1973)
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% 11 Summary of intake estimates (pg/day)*

Guidelino base | (1% | L0 Average | Intake lovels of indivduals
None 30 17 2.48 31.7 29.2 26.6 26.4
1.5 ppm 26 15 2.28 27.2 25.5 24.1 23.0
1.0 ppm 25 15 2.23 24.6 24.0 23.4 23.0
0.75 ppm 21 15 2.17 23.5 22.9 20.9 20.6
0.5 ppm 20 14' 1.99 21.3 20.1 20.0 19.0

Intake levels in ug/day exceeded by only 0.1% and 1.0% of the test group.
EBJE ¢ Finch, R, Fishery Bulletin, 71, (3), 615, 1973.

Mg~ REGHH

IR BN BEMANASE ¢ 1 dithizone 2k o 2IEEGE T B IEHE: o 3.
FFiEbE: (neutron activation analytical method) 4 o Dithizone 2 FHE » &
BE (0RFMTIAPKE 0.5 pg) RIEMRHE  EEETFECE » HafE » REOTA
o MEAEFEMIWRGE  BEE (SEEMRTHRE 5 ng/g) RERELRT » SR
LSRBERHERAE s pTHEME  BEE 3.5 ng/g) RERERS » AEFERUTE
RREEEEZHER » HOWMBR—-BRREERERTFRIEEELY o

EHRZ5WH s RUBEFH I EABRDMIKILER » FHEINEHPZERE &
RIREARBAVEREN » BORIFAENEB R H R EERERER MM ZEE » —IRE
ERREMIRRKIL » HPURBEEMRBERRS » NEASERE  BEaBIESEL
8% » %jn HBr ~ HCI DR @ EER » (RHIBLIRE » FI45EE » S FEL0°CEe1718) ,
R R G RSB R SRR i LA 1R 2 sk o BiE ek
BEEAR » B LIFEA s ERFEHBEHE » BARKERRZHE » AEFEAMBERLRSHT
HEE o ERWBADEER S » EREGZBERDBTMOHRERER » BNBEHREES
R ERERATA BRI S » TR 2 %5 M L EE LS o RLE 5 »
LHEMHRERE NO. BB IR bitFe SR BRIk H 515 R T 35 4 AV S LR R R 3 B 35 R 1
BARBBA MRS ARENEREAMPERZ EE » ARBERZSMERANERS
EAHERNER o LT BRERZSWE o

AOAC 1971 %58k » b EfEMIMA 25 ml 18N H,SO,, 20 ml 7 N HNO;; Iml
2% Na; molybdate £ E@¥E » /INKINE—/NRE » (SR INEVRELS 88 » EBBEMA
20 ml HNOs-HCIO, (1+1) » BFEAA%K » BEIINENZEAEAEBM N 10 4558
HH o BAOLEBBENA 10 ml K » WMAKNRBEEIER » FRE 10 45EEITT »
Teeny WHE G EHE HNOs-H,SO,~HCI M H 5 RRFREFEES 16 58D » HaEmn
AOAC WA BHERS » NBEMLERAIEEBURMEEZ LA » (FRERS VET AT 7R 26 50
HAEALE] (United Kingdon, 1965 Bit——F8ERL:10) » (AR IBEIIRR: » BRE
o A BB R R I HE 24T #R5860°C 4 o
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EIRIFIL » VA Thorpe (1971) H#ixMIUMEETER 50°C TRER2EM » IMAHEE
KM, 0, ZEEEBERFEZME B NSEEASE2BECY Stux A ¥ 0.5% 155
LATEEE10 m]1 KA 5 ml 7 60°CTRIEBE (KFTFTE HE) o

HAaHBES %

Lonig iR mh iz e e 5580 (Schoniger) LRIREE » LIEEBRBIRBEE AA BIERE

OO MAEERRE » USRBKRTR » INE&DIBERFREIEE AA EE® o
2B R R R I A AL EE R R L B B AR R 1 T R 3 R 2k T00°CH H 55 2
% s DL H,SO. % KM, O, W UKFTEE 2 A0 » IEEAARIESED o

3. R IR ERTE LU R SR A B2 6 Teflon HHE Fh25:t7E 150°CHYBEEENE i n S 150°C
30~60 43 SBENF] o MR AS19754- AOAC MUHECY o HERMERE » (BEREHEE
=4 [o}

4RA R RBILRERER carbon rod atomizer RERESE » FEMREREIR
%&&(25) o

BN R LR ESERBRTRERER U EREEREEAERE TR » BE
#l Hoover®® HHLITHEHFE—~FRREHE 20 g NaCl, 20 g hydroxylamine-
HCI1, 33 g S,Cl,, 1 g hydrazine sulfate & 25 ml 18N H,SO, o

ABRWTE » —BEA Westos 2 HEKC » BRERERERL » ARITHBAL
BERUEEEML » ABREXEBWHRIMA Cysteine KIFW » B Cysteine FIFR#E & »
KT A KB » B KEEERL » IR AR » b\ ERE » DML ARKR »
B GLC HiEFmE&ZABKR o

# £

BEBRSBEHREEBERER RN » ERATGLRK » BABWEE LK MBI E
YWEWERE » WERFLEWKPERZEF  ABARNBEERE » R AXRRAH
TEEFHLRMAMBEPESREE » HABEAWREEWTE 10 ppm £4 » RIFFLRE AN SK
BEAHERNWZR  MARAREGRENRAMBEPENEY » EHER ERABRSHH
TREBEXSBRRERTEBNEAERETE » MAASANRNYD RS E BN ANE
REMTRMBNEHES » BNEZEREERATEANRRERRBIREOHTZ R » M
ABEBHSREEZR » EHFE FUEBASNHEENE » EHREEIARNVET o BR
BRRERE  MGhEREERESESENEE  TREAFEFRZESFA » EBHEER
ESZHESBZEEER » UEERHBIRERRTESTH ~ BEEREREE & DI &
PERERFEE ZHE o

EEN)NITEGRERRERNFEE BE » #AZBHMBRERD BT HA
BEELBYKEME » MEBFLRWNERAB EREhEHE G o BE(LBETEERNIHR
o FEMBELEBFRME Bk AN ES A AR BEERTEBLRMENEEEHE S

HWRAASHE D AER T HREVEGE L EEE 0.5 ppm FRAMETEERN > 4t
S AMASTRESEMENWEETTRERK » MAGHLMLGRAA » LUE B RIE FRYL
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Chemical Toxins in Fishes of Taiwan

# 3 e
S. S. Jeng

ENRARERAERZGTRE  KMEERBENESCBRBEGRB G EZHE o 1=,
EERWIEHAEEENUEREPRMEDITE » R EHEEHEESR  RARERAL
WL EAUE S o TGS L ZORHR (AR S i3 5 R B i ps » (EMPIA R EHEDZ TS
o TARERBRE R KR ER o E—TTENERERAVLHABBRRBME AR R
AEACMIRLNEE » RitARR&aEd  AMBREBERARRNRARZESRIBELS
BT E2BERE

BRItz BOEBERFLSRMBNNY » RiEEPRERRALZE » ZIMFRFEMARAE
REEEEAMZWMDERUMRBEBRBY#H LBE o

HEEBABEHGLRRN SR TR KN SEE LERBEMK o EESTITARAR
HRERZHEREY  SE LEAES  RERMEEERRNESE A EIHEBHOHE »
T EEA R R IERE 2R B EMEFESITRA o

HESFHEEENA » F—RELRRETEESERREENEEGSZ)? ﬁﬂ% =4
fERMERMTHRAMETGHVERARANWRR Y B _RIFHEBEIHRNWEREY » /£
REERBARENBZ 0

BEBP o WESW T BB RAR ~ 84~ 6~ 8~ 81 ~ 8 > BISFLR o FRERERK
bk s 85 ~ 68 > & ~ 81 ~ SREAIRAIKILE 5 IS HIA EFRICERE o MavilE » .Uﬁ:“
HE T2 Eﬁﬁﬁ%*@@ﬂiﬁm%ﬁ%iﬂﬁzﬁ:&??ﬁhﬁ% ’ ﬁuﬁﬁﬁﬂﬂﬁﬁﬁ
B RMEwT

%unﬁﬁ%ﬁ%?ﬁﬁlﬁ?ﬁ& BARBE o ZEARERMS 7 8 BILBEEME SO ~ %K
B~ BKAE - SEREAERBEHSRERS A - B8R~ 8H > ERERSH o LS
B RHRE » ARLEELG » 8 THESZHEL: o HRIASEEE A% » FTERKIE
KERF » JHRNHDEBRER » RERARKERESBIBRERRZPE  c BB TERER
FERRER > R RS2 LA BTG R 5 I D SRR e W SR 300 » ?ﬁ%ﬁé
BT REZESB R RNEE o

EENEREAE S » EERERARENESREH o THEBRAN hERRAZA BN
MRHER » 7R A2 DDT, BHC, Aldrin, Endrin, Dieldrin, Heptachlor,
Heptachlor epoxide o 4347 5 ER#HE FDAFKAOAC 95 » (#/ Gas Chromato-
graphy 5 o

o AR BRI » RSB T
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EWEEABEZESB 2R R RE » HELRE AR A S BT 2 R
cREBUEHERBENESE SRR AME L REZER » KiEREREERAB WK
SEEEFEY o AT AV ARELABHIESBSRERTABBZAE » HREREH
HREEFEL MaHE] o Kt » E@WAMA RO R MM EWBETS » BB EER
REHN s BLORABEER o

EEEEA AR A REN LSS BB AERERSHSEAE o REEBREATE
RSB TT S T © R4 HT AL RGN IS B A5 RIS BRI A 0 LPS oA B & B A I
HEER » BEMFELLEEESE » BEARTE o A RERRSRER » E4BHMAE
SBWTREREEME o AIRHTE » RAMEARZEEARELEILES » ILTEEET
EMAA%EBRS  FRASVESARE  BELTHEAEHEALD  RAMEHE
B o

ML R ERMEREARECECHIBESE » WNBHETS TR LR
fass s B BIBAE R SRS RTIS » RELEESRERESMZHED » SIHH
FREZESBRESSREME  SREEARES TSI FRPE o

EEAEARECESCBRESSETE  REERE AR HERNEEE SR NE
it g LR K BN R R Ok i o ‘ \

DlE@EBREREESBR s AARETS » %R RGN » LIE REHEH T
SBERTEESBE » DA EE S TR RIS 5 » AR S ~ AV TIE S AR
BANBRRRMESBREESESWRE » LSRRI T o :

Fe VA SR 2 M B R 4 7R 1,000~1,400 ppm » TEAEHUESES B 50 ppm »
HEVE L UESH & B Y 400 ppm TRREMEALUERY 20 ppm o T EEREEE HE ELSE 8 RERG St o
e s TR A R R R M s LS SR R GRS S o I T » DASBUBSHE LR AR R » IR TG
BEHILE » SEBEUFEZHELRES o AMERERAHEAXAMEUTEZRZBEE
KR EFEABERSESIRE 0.09 ppm » 23F A 0.07 ppm » P E/NR0.09 ppm 5 T F
WARE S 0.5 ppm * B2 MA 0.2 ppm » ¥ 0.5 ppm ; BEARHETHAKIREZH
REITE Y o

RAE W RS B » B84 T2 TH I T A0 5 e v JE e e 4 B 2 & 1 1 A0 rh T I AR
ZHESRGYE > ARELERBRAREHAD » BRI AAELERZ ARESAR
OB Y RSB B o (E R A K IR R B S B E S BT R o

R RS EESHESBNER s UREE 2 HEY RZAECRBURE L
Tl s TR R R 2 SR BEIE ~ A0 o BEIBERHRTE » BT BT o il
JIB RN SRR » JERZE ~ B~ A AVBERE o R @I )G » Kt » Bz
HERHERA » KWESERAAZTIOAESNS » MIASE FNEARES » BRI
s T NRIZKIE » 8T S0 f o TR TRk AR ~ BEFEM S VTR N TR » Ak
BRI D > ISR 2SR o 1T 5 AE108 (UM BN » 35— Wi NI AT »
TR TR S BRI AR B AT AR » MO B2 G R o Hi B E AU HIED
BEEZEN ~ 7 H o MNERIGEEY RBRTIR » U~ £ WS~ RKW » FiEe
B — KRR R ES I BER L o RMEBTERARE LT » KERLE
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Table 1. Comparison of the effects of precooking (experimental data)
and some other treatments and processing (literature data)
on IMP stability in marine animals during storage

Contents of IMP (# moles/gm muscle)

Storage day in Experimental Data

ice or at Skipjack tuna | Literature Data
equivalent - ‘ | Salmon |
temperature 175°F~ 212°F- | Ling cod | Freezing ' Ogyster
storage days precooked precooked jO Sy mole/gm 20°F)-and-—, Irradiation
- s min ’EDTA added‘ thawmg ‘l 2 Mrads
0 8.11 8.47 9.3 6.3 63 | oa6x 0.26*
1 6.6 ' 1.30
2 9.0 4.7 ‘ 1.38
4 2.3 | 1.34
5 6.8 |
6 2.5 ‘
7 8.24 6.8 ‘ 1.41
8 0.8 ]
10 6.0
15 0.99
20 | 0.57
35 8.1 | 039
37 8.17 |
49 8.08 l
52 7.90
64 8.00 |
67 8.0 k

* Unirradiated sample
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