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Mechanical Studies on Surface-Midwater Trawl of Krill
and Development of Deep Sea Fishing Ground -

in Southeastern Waters of New Zealand

To develop the technique of deep-water trawling, Taiwan Fisheries Research
Institute twice investigated the Southwest Pacific Ocean from Apr. 26 to Aug. 4,
1976 and May 19, to Sep. 1, 1977. Otherwise Dec. 2, 1976 to Mar. 26, 197%: the
research vessel Hai-Kung visited the Antarctic Ocean (offshore Enderby Land)
~for krill resources bringing glorious future for deep-sea fishery of Taiwan.
_From Dec. 17, 1977 to -App. 5, 1978 the reséarch vessel sailed to the Antarctic
Ocean (off shore George V Land) again for krill catch for the second time, and
to the Campbell and Pukaki fishing groundssof New-Zealand to investigate the
demersal fishery resources. . ' '

X The .Purposes of these voyages wereto investigate the deep-sea fishing grounds

'm New Zealand and krill in Antarctic Ocean as well as the 1nvest1gat10n of

fishery biology and primary production to understand the possibility of developing

the resources of deep-sea fishing grounds there. The results of the third investi-

gation of Hai-Kung to the Southwest Pacific Ocean are as follows.

1 logs & Areas investigated

(1) logs
On Dec. 17 1977 Ha1—Kung sailed from Keelung via Auckland, New Zealand
for provisions and investigated the krill for two weeks, then turned to .
‘Campbell & Pukaki fishing grounds in Southeast sea are@of New- Zealand to
investigate deep water fishes, and fully loaded with fishes after 23 days and
returned to Keelung on Apr. 5, 1978. The whole voyage took 110 days as Table
1.1, and track of the cruise was charted as Fig. 1.1-

(2) Area _

Antarctic krill fishing grounds investigated are located in 63°33/~65°52'S
and 162°11’. ~153°43'E offshore George V Land. Campbell and Pukaki fighing
-grounds are located between 48°~53°S and 165°~1757E respectlvely °

2. Net o

The whole net is made up of four identical panels,each panelis composed of
cover and inner net. Full specification of the net are provided in"[Fig. 1.3. All
mesh size are given for stretched mesh and length in meter.
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3. Some measurements obtained
(1) Relationship between' the depth fof net (D, in meter) and towing speed
(V, in m/sec) in various warp length (75~300m) are formulated as below

(Fig. 1.8)
D= 60.07—30. 87V Dago=139.99—55. 28V
D 1co=79. 03—25.51V Dsso=231. 15—125.94V
D1so=109. 19—44. 54V Dioo=248. 85— 152. 24V

(2) Relationship between the depth of otter-board (D, in meter) and the towing
speed (V, in m/sec) in various warp length (75-300m) are formulated as
below. (Fig. 1.9)

D;;=35.42—-14. 38V D20o=127.69—67. 18V
D 190=53. 38 —21. 32V Daso=154. 77—177.53V

D 150=289. 06 —44. 00V D3g0=209. 35—138. 81V

(@ Comparison between the depth of otter-board and gfound rope in various
warp length at different towing speed are showh in Fig. 1.10.

@ Relationship between the warp legth (L, in meter) and the depth of the
net (D, in meter) at speed of 1.1 m/sec and 1.2 m/sec are formulated as
below. (Fig. 1.12)

D1.p=0.583 Lo-**
D1.1=0.718 LO-#

" {5) Comparison between the depth of net when otter-board with buoy and with-
out buoy in various warp length (L, in meter) at speed 1.1m/sec are for-
mulated as below.

Da=0.291 +18.62
Db=0.30L+ 3. 69
Where Da is the depth of net when otter-board without buoy and Db is the
depth of netwith buoy.

(6) Relatio;lship between the resistance of met (R, in tons) and the towing
speed (V, in m/sec) at various warp length (75~250m) are formulated as
below. (Fig. 1.14)

Rg5=11.82V1.08
R1go=13.60V1.0¢
Rizgo=14. 47V .24
Rogo=14. 29V 2.9

(7) Relationship between the development of otter-board (W, in meter) and
speed (V, in m/sec) in various warp length (75~150m) are formulated as
- belows: (Fig. 1.15) -
Wis=19.84+21.91V
Wige=32.39+0.69V
Wise=10.97+12. 14V
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4. Climate and fishing grounds condition
- 1. Climate ,
Mean air temperature and surface sea water temperature of these areas
are shown in Fig. 1.16 & Fig. 1.17.

The climate condition of Antarctic Ocean was dominated by low pressure
during our exploration of krill. The wind force was between 6~8 in Beaufort
wind scale and visibility was less than 200m by thick fog.

Campbell and Pukaki fishing grounds are under the belt of strong

westernly winds knowns as “the roarmg forties”, air pressure was unsteady,
wind force between 6~8 and state of sea always between 6~8.
2. Fishing Grounds Condition. )

The Antarctic krill fishing grounds are in the area of Southérn Ocean
Current. Its vertical temperature distributions are shown in Fig: 1.20.
Thermocline exist at the depth of 20~30m and krill was found at the surface

~ .of sea upon thermocline. '

The fishing grounds and oceanic conditions of Campbell and Pukaki Rise
are very profitabie for deep-water trawling. Its physical property of salinity,
pH value, dissolved oxygen & water temperature distsibution at:various
depths are shown in Fig. 1.22~Fig. 1. 36. '

5 Biological Investigation
* 1. Fishing ground of George V Land
(1) Two species of krill were found in the catches, they are Euphausia superda
and Thysanoessa macrura. Of them E. superba is larger in size, 25.0~57.
6mm in body length and 0.13 to 1.75g in weight, with an orange-red
color. T. macrura is smaller and light in color with a body length ranged
between 20~30mm. and body weight in 0.075~0.167g. .
(2) Species composition ineach station seemed to be related with the amount
of catch. T. macrura was dominent species when the catchis low, and
E. superba composed of 85~100% in large amount of catches. Catch of
the krill ranged from 1292.85 kg/hr to 2.0kg/hr with an aVerage of 221. 75
kg/hr. “ A
8 Sex ratio of krill was 10~15.1 (female to male) in all catches. The
relations between body length and body weight were measured as follows:
(Y, body weight in gram, X, body length in mm.)
E. superba. Y=1.0376.10-5X2.92¢9
T. macrura Y=2.3267.10-4X1.%285
2. Fishing ground of Campbell Plateau
() The R.V. Hai-Kung operated fishing 31 times in New Zealand-waters
between S 49° to S 54° and E 169° to E 174° including Campbell Rise and
Pukaki Rise. The depth of towing net in trawling ranged from 200 to
510 meter. The catches consisted of 29 species of fishes, 6 species of
mollusks, 5 species of crustacean, and some species of benthic invert-
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ebrates.

(2) Of the total catch landed (about 135 tons), about 70% was accounted for
. "> polaca, Micrcmeistius australis pallidus, and approximately 18% was

hoki, Macrurcnus novaezelandiae, 7% of ling, Genyterus blacodes, 2% of

- silverside, Argentina elongata, 2% of ghost shark, Hydrolagus novaeze-

)

landiae, and 1% of megrim, Arnglossus scapha, which were caught in the
Pukaki and Campbsli Rise mainly in 300 to 500 meter deep.

Body length composition was measured on major species among those
caught during this survey. Polaca, ling, hecki, and silverside showed
some difference in body length composition by fishing area and water
depth. It is found that those fishes moved deeper as they -grew

“bigger.

-From the results of observation of the stomach content, euphausiids and

amphipods were the most important food, some _other crustaceans and
small sized fishes were also the dominant food item of polaca, hoki, ling

- ‘and silverside. Polaca itself Wwas occasionally found in the examined

stomach of English hake.

The unit catch was 1238 kg/hr for Pukaki Rise and 1956. 5kg/hr for Cam-
pbell Rise. It appeared that the stock density was much higher in the Cam-
phell Rise than in the Pukaki Rise. The most important four species -in
each Rise were polaca (47.72%), hoki (19.82%), ghost-shark (11.0%),-ling

- - (8.98%) in Pukaki Rise, and polaca (63.49), hoki (19. 11/), llng (7.81%),

silverside (4.78%) in Campbell Rise.
Based on the. hydrographic data, the major fishes were taken from the

“ region where bottom temperature ranged from 7.6°C to 8.7°C and bottom

salinity ranged from 32.9% to 35.8% in Febrauray and March. Water
salinity of Campbell Rise was usually higher but that of Pukaki Rise
was commonly lower than 33.5% The difference in catch amount between
these two fishing grounds may be related with the difference of salinity
and abundance of plankton.

6 Fish processing

1)

- (2

“The perceritage of yield, jelly forming [ability {(JFA) and whiteness of
-kamaboko of frozen fish, i.- e. polaca, hoki, ling, silverside, ghost shark

and English hake were shown in Tables 2~6. The kamaboko of polaca,
hoki, ling and ghost shark have good JFA, while those of silverside,
English hake have poor JFA. o g

The characteristics of kamaboko ‘of frozen fishes mentioned above were
compared to native kamaboko product made from fresh fishes Tables 6~7).
The whiteness of kamaboko of frozen fishes were lower than those of

. brush-tooth lizard (Saurida tumbil) and pike eel (Muraenesox cinereus),

similar to that of croaker (Argyrosomus macrocephalus), (Argyrosomus

nibe) and higher than that of ribbon fish (Trichiurus lepturus).
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() Judging from high percentage of fishing catches, JFA, whiteness and

high yield (45.4%) of fish mince, the frozen polaca were suitable as raw

material for kamaboko processing. On the contrary, the low yvield of the

other frozen fishes were improper as raw material.
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Fig. 1.1-Track chart of second cruise to Antarctic Ocean by R/V Hai-Kung
during December 17, 1977 to April 5, 1978.
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Table 1.1 Cruise itinerary of R.V. Hai-Kung during December 12. 1977 to
April 5, 1978.
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Fig.1.6 - Equipping of measuring apparatus.
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Table. 1.2 The data of experiment.

wjnd rpmy water warp towing warp spread G. R. B exhaust
No. Course dir-/ pitch depth length speed tension dip angle depth (ps) gastemp
force (m) (m) (m/s) C(ton) (i%) (°) (m) O

1 076 267/3275/12 2000 300 0.85 7.3 19.5 8.0 119 1375 340
2 072 + 2705/13 « ” 0.88 7.8 18.0 8.0 116 1475 368
3 070 »  275/14 o« " 0.90 8.6 18.3 6.5 113 1725 390
4 065 v 275/15 « ” 0.90 9.2 17.8 5.5 110 1793 419
5 080 267/3275/12 ~ 250 1.00 7.2 19.5 6.0 104 1375 346
6 080 v+ 275113 ” 1.05 7.8 19.8 6.5 101 1793 363
7 080 . 275/14 ¥ 1.10 8.6 18.0 6.0 93 1793 393
8 077 . 4 275/15 1.1 9.0 17.3 9.0 90 2030 425
9 083 .267/4 275/12 200 0.97 7.1 203 6.0 85 1400 353
10 082 . 275/13 » 107 7.5 18.0 7.0 84 1600 362
L 078 . 275/14 « ” 1.10 8.2 17.3 3.5 81 1629 388
12 075 . » 275/15 « » - 1.15 8.8 16.3 6.5 74 1793 405
13 030 .267/3 275/12  ~ 150  0.97 7.5 19.8 7.5 66 1400 348
14 060 ., 275,13 « 1.06 8.0 18.5 7.5 62 1542 366
15 064 ., 275/14 ~ 1.08 85 18.0 7.0 6L 1671 368
16 068 ., 275/15 » 115 9.4 163 7.5 58 1793 418
17 080 ~-267/3 275/12 ~ 100 . 1.02 7.1 210 8.5 53 1515 344
18 082 ., 2715/13 o« P 1.15- 7.5 17.8 8.0 50 1475 358
19 08  , 275/14 " 1.20 8.2 17.8 8.5 48 1661 387
20 076, 2715/15 1.30 9.1 17.0 8.5 46 1793 416
21 000 181/2280/12 ~ 75 113 .69 160 8.0 20 1363 349
22 000 ., 280/13 « p 1.25 7.1 15.8 7.0 . 26 1564 366
23 000 ~ 280/14 v 1.32 8.2 13.8 9.0 23 1700 388
24 000 ~ 280/15 ~» o~ 1.39 85 13.0 9.0 — 1635 411
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Table 1.3 ' '

Warp length(m) Depth of the net. (m)

75 29 25
100 ° 51 48 . .
150 61 57
200 80 72
250 92 84
Towing Speed (m/sec) 1.1 - 1.2
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Fig. 1.16 Daily variation of sea-water temperature & air temperature

at noon.
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Fig. 1.17. Daily variation of air pressure at noon.
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Figl. 21 Station locations of Campbell and Pukaki fishing grounds.
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Pig. 1;22 The hérizontal temperature distribution at sea surface.
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Table 2.1 Total catch, CPUE, species and size composition of krill taken
by R/v Hai-Kung in January 1978.

/ . i . . species| Size comp-
Morﬁv/ Net Location Trawling time | ~.:.pl CPUE compo- | osition
Latit-|Longitu- _ Dur- sition
num= ,de de Beg-| gnd |ation| (kg) |[(kg/hr)|Eup: |L%M%|S%
/Date ber . (S) (E) in (hour Thy
. hm
1/24 1 63°33.50‘162°11.00 1505 1710 2-05 75  36.05 @ 6:94 68| 32
v 2 163°38.46162°02.65; 1802 2049 2-29] 225 90.72 2:98 48 52
# 3 163°42.64161°53. 24| 2140 0030 2-50, 89.5/ 30.91 7:93 20! 90;
1/25 ' 4 |63°31.42161°33.17) 0605 0935 3-30; 4525 1292.85 100 48] 52
v | 5 163°20.47/161°26.74 1640 2010, 3-30| 4050 1157.14  96:4 65 35
v 6 |63°37.07(161°35.82] 2045/ 0050 4-05 50, 12.24 22:78 20, 80
1/26 | 7 |63°48.62(161°40.39 0645 0945/ - 3-yy; 1075 358.33 85:15
v 8 63°49.82161°56.77| 1040; 1340/ 3-00 50 16.66  16:84 0} 100
9 "163°51.90/162°09. 95 1435 18,0 3-25 37.5 10.97 12:88 17| 83
# | 10 |63°56.51{162°26.71] 1840{ 2140} 3-00 0 0
1/27 | 11 163°59.37,160°46.61 0720{ 1020, 3-00 100, 33.33 8:92 10| 90
v 12 [64°07.94159°05. 44/ 1935 22350 3-90 0 0
1/28 | 13 |64°36.291157°22.85 0910 1210, 3-00| 13.5 4,5 19:81 23] 77
" 14 164°58.57]156°55.33| 1525 1825, 3-00 6 2.00  7:93 28 40| 32
1/29 | 15 |55°51.91/153°56.57| 0825 1025 2-00 1090 500 100, 15! 46| 39
16 |55°49.08|154°01. 48| 1120, 1420/ 3-00 930 310; 57:43 36/ 19" 45
" 17 165°49. 95(153°43. 01] 1510 1810 3-00 960 320
18 [65°36.73|153°33.13 2005 2305 3-00 75 25 62:38 29 71
1/30 | 19 [64°29.491155°15.44] 1135 1435| 3-00 0 0
Total | : | 54-14[13259. 5 L:>45mm
‘ M:35-45mm
Averagel | 9-51| 828.711 221.75 S:<35mm

Table 2.2. Sex ratio of Antarctic euphausiids
taken by R/V Hai-Kung in January 1978.

Station - | Species | No. examined | ¢ | 8 ! S/0 48
1 E. 50 46 4 92.00
Thy. — — i = —
2 E. 24 - 13 11 54.17
Thy. — - — — —_—
3 E. 36 : 28 8 77.78
Thy. 25 21 4 84.00
4 E. 47 44 3 93.62 -
Thy. — —_ | = —
5 E. 100 : 94 6 94.00
Thy. —_ . - b -
6 E. 50 46 4 92.00
Thy. — — — —
: 8 E. 15 13 2 86.67
Thy. — ST - .
9 E. 6 . 5 1 83.33
Thy. 48 - 41 7 85.42
11 E. 11 10 1 90.91
Thy. 75 63 12 84.0n
13 E. 13 10 3 76.92
Thy. 40 34 6 85.00
14 E. 25 25 0 100
Thy. 75 67 8 89.33
15 E. 100 80 | 20 80.00
Thy. — — | = —
16 E. 50 49 1 98.00
Thy. — _ - —
18 E. 76 63 | 13 82.%9
Thy. 24 24 0 100




Body length (mm)

Fig.2.4 Body length composition of E. superba and Thy. macrura at

different stations.
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Fig.2.9Distribution of catch amount of Micromeistius australis pallidus
caught by R.V. Hai-Kung during the New Zealand cruise between. Feb Mar 1978,
Size of catch @mount is shown by weight (Kg) per 60 minutes haul.
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Fig._z_.u Distribution of catch amount of Genyterus blacodes caught by R.V.
liIal-Kung during the 3rd New Zealand cruise between Feb and Mar 1978, Size
of catch amount is shown by weight.(Kg) per 60 minutes haul,
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Fig.2.12 Distribution of catch amount of Argentina elongata caught by R.V.
Hai-Kung during the 3rd New Zealand cruise between Feb and Mar 1978, Size
of the catch amount'is shown by weight (XKg) per 60 minutes haul.
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" 'Hydrolagus novaezelandidae

RHinochimaera sp.
Paralepis spe. '

Squalus acanthias

Apristurus macrorhynchus
Raja nasuta

Bathyraja sp.
wmmiaoxmaca<mdmx bulliceps
Micromeistius australis
Merluccius australis
Congiopodus torvus
Neophrynichthys latus
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BFHELEY

WERRZEW A mE (Biomass) BB B A B A S A B nE2.32% 2.33 - B
E2.327 R HPukaki Risel B AMMENEZERRK » REFSLT. 6mg/m? » £/NE27.4mg/
m?® » 75451006, 1mg/m? « Campbell Risefif Bz A MERF » TIRI18. 5mg/m® » B
£499.6mg/m?® » F5H 226.1mg/m" - LWL YERBEME Pukaki Rise %?EJ)!SE?*EEC-
ampbell Risef{E » B PRt A E B B4E37.2~1919. 4ind. /m* » AR 244ind. /m® » s k%
@%ﬁZﬁ@ElZl 0~3203.3ind. /m® » ZE#5% 768.6ind/m?, {&%ﬁau%_{ﬁu_}: o

Byt vt LN - SR ETREREE » MEERHE KEE S PR BRE-#
KBRAE - HEEETERRECampbell Risefi» » FEERAIKE BN Pukaki Riselid »
AR fR BB 4 » LACampbell Rlsetfﬁ%i“% » Jik B EBEAEPukaki Rise ﬁ’ﬁﬁﬁ:ﬁ&
EREEHB R Campbell Rise.}

—HETE » T& o= 4 B AR (EBE » CampbelliRised5#Pukaki RiseR& »* Pukaki Rise
TR BRE STHEREETL  TESANKBRARHBNE ) Ml RERES VB4 B
Pt 4y B EEAE SUREEATRL » RCampbell Rxseﬁz%ﬁ&!ﬁ‘SPukakl RiseBH » MABHERBER
LIS M 2 ETERGR -

OB ERE
d L LS E R A AR R T AR EHEHRZCampbll RiseKPukaki Rise
RS R IR AT ARG E R  KIEE 200~ 500mZR] » » BHHEBEEE - ERREERREL
frg s MAREEN  RFEEYE - ﬁfrﬁzFi"’(ﬁ! GBS 5 M AL B 3.5M/R 0 IR 1
SHE/BS - TEREEENEES B TBEA S WI ERESREEAEARK s BREEAR S
RS B - o fkiE0kada R Suzuki(1971)CD » Iwata® Yamada (1959) ¢4 + &R
AR 2 B o ATTEERTPRRMER » L—EF MR RAENEERES
EERE  IEBRE K EMTRENRERZAEN (RAmITHRG) - HEEERERNREEY
7E 2 AR T R » BN EEE R R RS HENHRS RIMBEWERE6TF4
A1 BEMH 200/ QA » B RREIEESTE DR — RS ERRMER
EERESBEINBEZ—-
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I TERER
1B
— R ER AR & BRI ZAERE HEMEENLFEEE& BT HER
7 RIBBEM LD BB R B« BRI ERY » MEHKEEMKT & & » SRR
EEEAMZ RS AR T ELENERAER R EEEERS L  TERRRKS SR
TRl SRS - - | o . B R
BN & BER BLE RIEES » WLIRAKIRZ RE  BARS SRR AB R ZHNE » R
2o EHEBRBRFZ R ESAFE Rﬁﬁﬁtﬁ%ﬂ‘é%’)‘?é%ﬁﬁmﬁ s (RERB7R29 TR
SkFH%E  BRESEETHENBEEA(Antifreeze glycoprotein, ATGP ) » MEHAEMEL
BELL —20° CRENEEERE  BHEENARRABSABHTELAERATGP » MASZ R
B > R — BRI U BE B B B M E A R B, - ' o
Table 3.1 Chemical Composition of major species of deep sea
fishes caught from south eastern waters of New Zealnd

Fish Moisture Crude protein Ash Crude fat Total
(epaxial portion flesh) - Y % % % %

Polaca 78.81 18.95 1.26 0.46 99.48
: ( 89.43)* (5.95) (2.17)

Hoki 80.06 17.90 1.15 0.54 99.69
(89.77) B.T7) .7

Ling 81.54 16.65 0.94 0.29 99.42
( 90.20) (5.09) (1.57)

Silver side 77.20 19.68 1.51 1.50 99.89
) ( 86.32) (6.62) (0.58)

Ghost shark 75.27 22.1 1.21 1.8 09.85
( 89.61) (4.89) (4.89)

English hake 80.18 17.92 1.28 0.42 99.80
' ( 90.41) (6.46) (2.12)

* Data in brackets was calculated on dry basis -
2. R AZS BRBUERER - - o

BRI R AEY68.33 S BREUETE  IBRAMS4. 17% - A58 334 HEEER » EER46.03%
» EFE B B BRKEE » B528 B BEKER - '

HRATENREZATSERELX  ANERERBERAZRAZEEE 4.16% » HKF=
B2 15% » EZBIREHX 16.93% - ERBEZEERATANELGRRUNE » fINE
Eﬁéﬂﬁ’ﬁﬁgﬂ’ﬂﬁﬁﬁﬁﬁﬂﬁﬁ@ﬁﬁ s ELIBIRAT S » TEHERAZ AERETERERERDHR
BREEZNT - Hib4 AESEERNBIMENHERARENERRBBEERROLE » FRHHK
BHREMAETFRERA -

3. K ~ BURILEE v

— BT EARBZ A  RRBEESENER  BUKEEZER - WEZHE  MRERRAEE
REEARDEEB S Al - XEREEARBERKE  BRPEAEEZED ~ BORIGHEEE
TELCAR » BB ZERER » HIOEAEGRIETS -

EEE L BRAZESZEESNERE  MHEENRERE  BFBEZHARUFEEGR
EEBEhE EREEE LHRETFRZBARERRS - EEANENBESEREEREERS
REE » AhEETFHNBRKSER - WP ERIFEERR » BRARTEKE » BME B A
B o RE IR FFBE & B R02 % » MRS & B AR IEAS » BTUURBES T LM RE RS BT
BRA » DRERMRM MK R R -
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Table 3.2 Yield of major species of deep sea fishes caught from
south eastern waters of New Zealand

mean weight of} — vield '
g fork lmean'bod raw mat~| after dressing [fish minced product®*
) Fish length v Welghterial weighnt ie1d7=‘= weight vield%
cm g kg ke y 4 kg 4
Polaca 40,0 621 [ 2,200% 1,037.4 63.33 1,023 45.47
(3623)
loki ' 70.2 | 1,150 473 256.2 54.17 135 28.54
- ; : (411) kokok
Ling 67.8 | 2,154 gz% 22.0 45.03 13.2 = 27.66
Silver side .| 28.0 | 112 gg.gs 28.0 | 58.23 16.8 [> 35.0
- 2
Ghost shark 83.2 | 1,352 1(12()) 12.0 28.57 6.3 (= 15.0
31 .
English hake] 132.0- |10,3.3 213) 14.0 44.73 8.7 {= 27.8
3 )

% Figures in brack:ts are numbers of fish used.
¢ %% In addition to the amouat ofmeat, thz sugar, polyphosphate and salt is also
included in the yield. R ' '
'_*f“fOWing to the lesser amount of raw material used in the processing, some of
‘product was retained in the meat filter machine, those the data is expressed
in > _ \ ' ’
#+The skin and meat were included.
4. BETH '
BIbEA  KRERBERERBRGERE » —RKE2 ~ 3 KT » BIEFEMAERBERE
EZ BN @A ARNHEE » AREEEBEREE - CUAERIEHBRE 3.3 % 3.4»
AERABENELE - MR AERE  BUKATAS - THANA A0~ Bo - BEBRFE
GEFENHR  NEeERANA SO0 2o #FSRAEEL MEkmr ARy - RBPH T G E
HAEEM—EAEERS  MEERE  BEUAETMERERERCAERREE - .
Table 3.3 Color-difference analysis of Kamaboko made from deep sea
fishes caught from south eastern waters of New Zealand

* Fish ° 1 " a ‘b S* Wk " Treatment
Polaca , 66.6] — 2.6{. +11.1 11.4 64.7imanually washed 4 times.
” 66.4 + 1.9 +10.z 10.4 64.8lwashed by maching.
% - 62.0] + 0.2 +13.1 13.2 59.7/'The Kamaboko product had
been frozen for 7 days.
Hoki - 71.5/ — 2.5/ +11.2 11.5 69.3/washed by maching.
“ 63.1f — 2.9] +10.8 11.2 65.9/manually washed 3 times.
e 67.4 + 1.5 +12.7 12.8!  .65.0/The Kamaboko product had
: bzen frozen for 7 days.
Ling 69.9] — 2.9] +10.8 11.2 67.9lmanually washed 3 times.
Silver side . .|  62.1] -+ 2.7 + 5.6 6.2 61.6lmanually washed 6 times.
Ghost shark | 73.5) — 1.2f + 7.5 7.6 72.4manually washed twice.
English hake — — — — —

* S ! Saturation=1)/a2+p? %> ' e

*#& W : Hunter’s WhiteneSs=100—1/(100—L)2+(a2+b2)
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Table 3.4 Color difference analysis of Kamaboko made from fishing cathes
caught from the East China sea by trowler

Fish L a b S W Treatment

Brush-tooth lizard | 71.8 — 2.0| + 8.8 9.0  70.4washed by machine
' and bleached by H:O:.

“ 71.2| — 1.6/ + 8.7 8.8 69.9\washed by machine.
Pike eel 74 —13 +7.9 7.8 0.4 4

e 69.0) + 2.0f +10.8 11.0 67.1 ” 7
Ribbon fish 69.5| + 3.0 +10.2 10.6  67.0lwithout washing.
White-mouthcroaker|  63.7| + 0.8 + 5.9 5.6/ 63.3Washed by machine.
Black mouth croaker 60.8 + 2.4 + 5.3 6.3 60.3 % ”
Crimson sea-beam 62.6| + 1.2l + 5.5 5.6 62.2 « "
Croaker 58.9 + 4.7 + 9.8 10.9} | 37.9 w ”

5.f% (Kamaboko)J¥ Rk
5 B e L o AR A A RIS AU » BRI RIET IR RN » TR
VETEMEY QEVREFIREL o ARBITH Nz ARERBEMRZMNE » BEELE (
Setting Phenomenon ) AR » B By FUE SR BURRSEZR & BT MRS » BUFERET RER
S B B PR 8 o :

3% 3,55 HERIER A BRI RES 8 » BEERTRRZ BUIER —15° CIrR48R - |
PR B (T A 2 I B - TER ARV AR R —15°CE50R » PSR ESLAR N K T8 (8 5 BUALRS TN AN
KEBSE (KFE84.5%) » REEEBIEBS » B0 dsk A A RN B A 0D RER A TP
E ZFEﬂﬁﬁ?%&ﬁ“%ﬁﬁ%ﬂ@ﬁi@ﬁﬁ%ﬁ%%ﬁﬁ?fiz&ﬁ_)fﬁﬂ%%%‘iﬁﬁ% o T

BEE - RTRESES A N AT R hERERIRKEERAR4R - EE4RK
AR B SR  RSERZBEELAE 15°C E& MAaBEECRREPHERE &
EO SRR ERE —10°C £4 » BIRREREERIAHEUS ILRE - SR FR
e B RS B AR AR T —15°C ZARMEHRERREISE » WIREILK » REEIOR » &
BBk BRETARAS ERREZ AR  EURECREVEINURARZRH RER
o S R B BT A ASE 0 BEERIEE —15°C RrRid0X BRI R R
B RLUBEETESEEE  BEA - 256 - SROBAEREZEREN - E

WRFIEE s BERAENRAENZREEELU &€ —15°C B E R L2 E R 3
RTTH EERIST » FiRs & ERTELNASRRSENRRZAN  TRAKASBENER
B B TR SRR 2 B SRR R R A EA A SRR -

LT R TER LSRRGS 2 RMERS/R « Wil ~ SEERM - BN EREAEE (
—20°C ) ZH§RIE66K +, BY BMRE HHIBANE R i B R T SRR R E » EARRET
ERMELES B EFA S RBAERES » EUENERIEIRE  BTERBRBIRAR » FE
BRAEZEREE  BEABRPURARIIRFOBER

B AR HRETES » £ARRHEEE - BEAZREALRAR » RoM&RR BRfA-
SBERIRBT » BRI - ” E
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B 3.67R ALl —30°C T LR AR ZRE -~ R I EERE B R ARLE
s YRS HAMEZ D » FAEREZBELE -
% 3.5%% 3.6 MEEE(guality index)EMERTEYE - BE - IEEZFERERE
s LRSI BHEFEASKSNEN S MERERT  MtTRBRAARELETHAKNRE - BEF
Bi(organoleptic) IS 12 HBEIHEr=0.901(n=42) » BMEZ r=0.857(n=42) » &&Quality
Table 3.5 Properties of Kamaboko made from deep sea fishes caught from
south eastern waters of New Zealand

storage condition
. pH before processing * properties
N (days) S
Fish After | before| ‘on on refg? _ E moistu-| breaking
. vessel cooler erato%' w |re force
capture| grind | —30°C | —15°C | " _%ne % g
1-78th O 78.3 443(494)
1-78th | — C| 78.3 5457530)
1-78th P 78.3 577.618)
Polaca 6.84 6.59 1-78th 79~83th c| 78.9 £57(310)
1-78th ci 77.7 490(572)
1-78th C 77.8 — (418)
1-86th O 78.0 4300499
1-86th C| 76.4 69
1-86th C 78.0 447(467)
Hoki 6.78 | 6.68 1-86th P | 78.0 | 540(€28)
' 1-86th C 77.4 478
1-86th C | 78.3 235
7.26 1-86th C | 84.5 | — (11D
6.70 1-90th | 91-108th C| 77.8 | — (350)
7.04 | 1-90th | 91-108th cl 77.8 | — (412)
6.70 1-90th | 91-108th P| 77.8 | — (445)
Ling 6.68 6.98 1-90th | 91-108th 0 76.1 168
1 7.04 1-90th | 91-108th C| 7.5 | — (412)
6.88 1-90th | 91-108th 0 79.0 | — (345)
6.88 1-90th | 91-108th C| 79.0 | — (448)
- 1-90th | 91-121th c| 76.1 218
Silver side 6.70 6.98 1-90th | 91-121th P| 76.1 230
: 1-90th | 91-139th O 79.5 | — (328)
Ghost shark | 6.80 6.85 1-90th | 91-139th C 79.5 | — (432>
' 1-90th | 91-139th P| 79.5 | — (441)
1-90th 91-155th | O 77.1 118
English hake| 6.82 | 6.90 | 4 gp¢p 91-155th | P | 78.6 | 122

" % QO : No starch added
C: 3% corn starch added
P : 3% potato starch added
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indexZr=0.976(n=42) » EAHAHEMEZ Quality indexzr=0.990 SRy W24/ NFE TR E 2
Quality indexZr=0.952(n=36)TAETRBAQuality indexZ HE}REEr=0. 797(n=14).

RANE BEARN S KA » 5 BR QRN 2 K FET8 IS B TR 7 R T e LA B T
s BT AR B 2 K 4 BT LU0 % AR SR I K » F AR AN BN YT RUEIR A AR
8% » BEEEE NIRRT AEAREBEAEZER - ‘

v
7
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of Kamaboko

Hollow depth| quality organo-|{Folding| Remark
leptic '
mm index** | score | test
10.008.5y%0% | 4430(4199) | 5 | AA
10.6(9.6) 5777(5376) 6 TAA
9.6(8.8) 5539(5438) 6 AA ,
%-06-0 2313(2790) 5 AR ’:l‘fhe fish mince stored (-15°C for 10 day
9.4(9.2) 46065262 6 Aa |The ulssed.mmc stored a or ays
— (7.6) — (317D 4 AA | The fish mince stored at-15°C for 48 days
_ was used. '
11.309.D 4859(4792) 6 AA
12.0 7560 7 AA
11.109. 4 4962(4390) 6 AA
10.909. 7 5886(6092) 6 AA ‘
8. 8 : The fish mince stored at-15°C for 13 days
4206 5 AA | Has used. , . _
" 1833 : AT d C for 50
— (6.7 _ The fish mince stored at-15°C for 50 days
6.7 (749 2 . B was used.
— (6.6) — (2130) 3 AA | F
— 6.9 — (2637) 3 AA | F
— (7.4) — (3293) 4 AA |F B
6.6 1109 2 B | ¥
— 6.4 — (2637) 3 AA | The fish mince stored at-15°C for 15 days
_ was used.
(6.4) — (2208) 3 AA | The fish mince stored at-15°C for 40 days
— (6.8 — (3046) 4 AA | was used.
The fish mince stored at-15°C for 40 days
7.3 1591 2 B was used.
74 1702 2 B |¥F
— (6.6) — (2165) 3 AA i
— (7.2 — (3110) 4 AA 4
— (1.2) — (3175) 4 AA |4
5.2 — (614) 1 C F
5.8 — (708 | 1 c | *
*:: quality index are equal breaking forcex Hollow depth
Data in brackets are determination after cooling 16 hrs by tap water
¥ During the storage on the vessel, the storage temperature rather fluctuated

and the fish were defrost twice, owing storage to the break

down of the freezer.
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