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Abstract

Taiwan trout (Oncorhynclus masou formosanus) is one of the trout
species which distributed at the most southern area in earth. It plays a
very special role not only on biology evolution and geology but also as a
symbol of reservation in Taiwan. To keep a rare species in good health
condition, feeding it with nutritious food is important. In the previous
stage, living organisms were the only food source for the larvae stage
because it was believed that they can provide enough nutrients, suitable
size food and digestive enzymes for the fish. On the controversy,
artificial feed was considered as the reason cause high mortality, poor
feeding activity and digestion at the fingerling stage. However, the above
problems have been solved by the success of acclimation feeding for the
fish. The problems of providing living organism for brooder are disease
infection and shortage of supply, but those of providing commercial feed
for are unclear nutrient label and decline of nutrients activity with
storage time. Producing artificial feed by ourselves can avoid the above
problems. A nutrient complete, proper size and palatable feed can be
formulated according to the life stage, nutrient requirement and past
experiences of the fish. Moreover, some nutrients can be enriched if it is
necessary. The project established reference formulas for the fish at
different stages and the procedure of producing feed. The shortcomings
and merits of three different pellet machines are compared to provide
information to produce feed for Taiwan trout.

Key words : Taiwan trout, Nutrient, Feed producing, Feed machine
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&= - Essential amino acid requirements of rainbow trout.

Amino acid Per cent of diet Per cent of protein
Arginine 2.0 5.0
Histidine 0.7 1.8
Isoleucine 0.8 2.0
Leucine 1.4 8.5
Lysine 1.8 4.5
Methionine+cystein 1.4 3.9
' Phenylalanine+tyrosine 1.8 4.5
Threonine 0.8 2.0
Tryptophan 0.2 0.5
Valine 1.3 3.2

(Hardy, 2002)
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%m » Recommended protein and fat levels in trout diets.

Production stage Protein Fat

Starter diet (fry) 45-50% 16-18%
Grower diet (fingerlings) 42-48% 20-24%
Brood-stock diet (maturing fish) 35-40% 14-16%

(Hardy, 2002)

% # -~ Vitamin requirement for growth.

mg/kg diet

Trout Salmon Channal catfish
Vitamin NRC Halver Hardy NRC Halver NRC Halver
Thiamine 1 10-12 1015 10-15 1 1-3
Riboflavin 6 20-30 4 7 20-25 9 9
Pyridoxine - 10-15 3 - 15-20 - 3
Pantothenate 20 40-50 20 17 40-50 15 25-50
Niacin 10 120-150 10 150-200 150-200 14 14
Folate 1 6-10 1 2 6-10 1.5 R
B2 R R 0.01 R 0.01-0.02 R R
myo-Inositol 250-500 200-300 300 300-400 300-400 NR R
Choline 714-813  2000-4000 1000 600-800 3000 400 R
Biotin 0.05-0.25 11.2 0.15 1.5 1-1.5 R R
Ascorbate 100 100-150 50 50 100-150 45 60
A (1U) 2500 2000-2500 2560 R 2000-2500 1000-2000 1000-2000
D (1U) 1600-2400 2400 2400 NR 2400 250 500-1000
E* 50 30 50 40-50 30 50 30
K 0.5-1 10 R R 10 NR R

R, required but level not know; NR, Nor required.

* May be higher in diets containing high proportion of PUFAs.

70



CRE R UNERCE Y

# 7% ~ Minerals premix specifications for several open-formula salmonid diets.

Element (form*)

US Fish and Wildlife
Service trace mineral

premix no.3

(g element kg™ premix)

Ontario Ministry of Natural
Resources mineral premix
MIN-9504

(g element kg™ premix)

Zn (as ZnSO,4 - 5H,0)
Mn (as MnSQ,)

Cu (as CuSOy - 5H,0)
| (as KlO3) or

I (C2HgN2 - 2HI)

Fe (as FeSO4 - 7H,0)
NaCl

75
20

1.54

10

12
17.64
1.5

1.5

2.6
240

(Hardy, 2002)
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% -+ >~ Mineral requirements of certain finfish.

L4k A T 490 By 2 Bk

Ca P K Mg Fe Cu Mn Zn | Se
Species . 4 .

(%) (%) (%) (%) (mg) (mg) (mg) (ug) (mg)
Rainbow .

- 0.6 R 0.05 R 3 13 15-30 11 0.15-0.3
trout
Atlantic

- 0.6 R 0.04 30-60 5 10 37-67 R R
salmon
Pacific

- 0.6 0.8 R R R R R 0.6-1.1 R
salmon
Tilapia - 0.9 R 0.06 R 3.5 12 20 R R
Channel

- 0.45 R 0.04 30 5 2.4 20 1.1 0.25
catfish
Common

- 0.6-0.7 R 0.05 150 3 13 15-30 R R
carp
Japanese

0.27 0.3 R 0.04 170 R R R R R
eel
Red sea

0.34 0.7 - NR? R R R R R R
bream

? Percentage or amount per kg feed. Requirements were determined using purified or semipurified diets. Factors affecting the

bioavailability of these elements and nutrients are nutrient interactions must be considered when formulating fish feeds.

® Requirement fro other elements reported: guppy: 0.054% Mg, 80 mg/kg Zn; channel catfish, 0.1 mg/kg Co.

° Requirement the level of detection under normal rearing conditions. The calcium requirement of fish reared in low-calcium

freshwater ranges form 0.03% to 0.65% of the diet.

4 Inorganic phosphorus.

® The estimated iodine requirement of salmonids is 1.1 mg/kg (NRC, 19é3)‘

" Essential in the diet but the quantitative requirement not reported.

(Lall, 2002)
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EkWm  FEW  H&W 5% BRI A
b i (£ &)
gl
Cg TR 12.5 1.5 120 17.0 115 197
Palmitic acid
25 Rkl BE
o _ ﬁ"f_’ _ 55.0 53.0 13.0  23.5 1.2 1.3
Linoleic acid
:}’g};_ L‘/\bﬁﬁ
Gy | EMEE 0.5 7.0 ; 1.9 0.3 ]
Linolenic acid
-\*ia&
Ca 4b_ . i - - 0.1 0.6 =
Arachidic acid
EPA
Cy.5 Eicosapetaenoic - - - - 10.9 7.7
acid
DHA
C...s Docosahexaenoic - - - 7.6 10.3 20.7
acid
R gaFalgaFa Bs By B 5.7 5.5 4.1 2.8 4.0 -
g (V) 105-125 123-142 135 160 118-190 -
£21t1g(S.V.) 187-195 188-195 180-192 191 182-191 -

(#, 1986)
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%A~ Guideline for the application of carotenoids to aquaculture feeds.

Wanted astaxanthin
Content in feed

Inclusion rate
%

mg/kg

Synthetic astaxanthin 50-100 mg/kg
Synthetic cantaxanthin 50-100 mg/kg
Yeast astaxantin’ 30 1.0%

50 1.7%

70 2.3%

100 3.3%
Algal astaxanthin from 40 2.7%
disrupted spores 60 4.1%

80 5.4%

100 6.8%
Astaxanthin from red

60 1,020 mg/kg
crab
crustacean waste 90 1,550 mg/kg

T assumes that the yeast contains 53,000 mg astaxanthin/kg

&+~ KREGHMA BIEZRE.

CNS #.4 A RAHAE
HEHAKE HRHAKE
; b A i
A, A YR A A k7]
AR 140-160 80-120 140-160 80-160 80-160
) 2 UF 2 UF 2 T 2 UF 2 UF
1B E.161] 5 T 5 F 5 LF 5 BT 5 F

A E1t41(%) 3 UTF 3 UTF 3T 3 uUTF 6 UTF

(3E, 1993)
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Ft+— - LB HZHREER.

EXX BER KRER 82Kt
BE FAQ ST.D  Prime ls)‘:ip; Z

Protein 65% min 65 66 67 68
Fat 10% max 12 11 10 10
Moisture 10% max 10 10 10 10
Ash 7 20% max 15.5 17 16.5 16
Salt&Sand 5% max 5 5 5 4
FFA BRAR —F max - 12 9 8
TVN 100(mg/100g max - 150 120 100
Histamine 500ppm max - - 1200 500
Digestiblity (%) min - 90 92 94
Antioxidatant (ppm) max 150 150 150 150
AV 20(mg KOH/g max - 20 20

fat)
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#% + = ~ Practical Diet Formulae (%) for Salmonids by University of Guelph

and Ontario Ministry of Natural Resources (OMNR).

Ingredient MNR-895® MNR-89G® MNR-89B° C203°
Fish meal 40 20 30 30
Alfalfa meal - - 10 -
Blood meal 10 9 9 -
Brewer’s yeast 5 - - -
Corn gluten meal 12 17 13 17
Soybean meal 8 12 12 13
Wheat middlings - 20 8.5 16.5
Whey 9.5 7 7 10
Vitamin premix 1.5 1 1.5 1
Mineral premix 1 1 1 1
Fish oil, herring 13 13 8 11.5
Composition
Digestable energy 20 17 17 17
Digestable protein 24 22 25 22
Digestable lipid 175 165 120 160
Total phosphorus 9 7 8 8
Dry matter dig. ceoff., % 80 70 71 71
Protein dig. coeff., % 93 94 93 93
Energy dig. coeff., % 90 82 81 83

2 MNR-89S = high nutrient-density/low waste diet for fry or salmonids.

® MNR-89G = economical grower diet for fingerling and yearling.

¢ MNR-89B = broodstock diet having higher ratio of protein to energy.

4. C203 = reference diet for experimental research.

(Hardy, 2002)
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By R 4 AT 4 15 38 A 2 4
H (%44) (%24%) (e Ak) (e 4K)
1% 2% 63 73% 83 9% 103 113 123 O
P 66 62 63 57 58 53 47 42 58 58
B .2 ; i i ; ; .
AkH - - - - .22
BiH 4 4 2 ; ] ; ] ] .
AL - ; ] ; ; - 10 - -
X 5 - ; i 4 5 5 - _
A 5 - -3 5 i ; - ; -
ZkEah 2 3 - 4 ; 3 7 7 .
4B 5 2 3 3 2 2 2 2 5 5
MoABEE - 3 - 3 ; ; 3 5 -
R¥ 225 205 261 254 337 327 317 347 335
%5 F A
RERBR 5 5 15 15 1 1 1 1 1 2
i
LR
05 05 04 04 03 03 03 03 03 05
(50%)
%40 H o h
Rt 1 1 1 1 1 1 11
vl

" BARNEBRETSRAEN FRHER RARAMNATRAMEGY 45% ; SHA A
GhAEEA Y 50%
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£+ w o B e R R A RSB A T BLA DR B ERGT

AEA B BTy B ARECH % & B
(B Ak ) (R AR A) (RLAR )

&5 &k 27.00 25.00 21.50

505 oy 28.00 25.00 21.50

B BR Ay 0.50 0.5 0.50

By 2.00 2.00 2.00

R EH 4.00 12.00 17.50

% fh Ay 21.00 21.00 24.50
N RE 8 5.00 = -

W T B 2.00 2.00 2.00

R 1.50 1.50 1.50

BATRME 3.00 3.00 3.00

B 4.00 6.00 4.00

RE b 2.00 2.00 2.00

I} B A A

Ead 46.00 4250 40.50

iyl 10.00 12.00 10.00

B 11.30 10.80 9.90

n-3 HUFA 1.45 1.79 1.32

n-6 HUFA 1.37 137 1.37

#+# -~ Recommended diet particle sizes for rainbow trout. Pellet sizes are

based upon extruded diets.

Granule or pallet size Screen size Fish weight (g per fish)
Starter granule 30-40 <0.23
No. 1 granule 20-30 0.23-0.5
No. 2 granule 16-20 0.5-1.5
No. 3 granule or Tmm 10-16 1.56-3.5
No. 4 granule or 2mm 6-10 3.5-9

3 mm pellets 9-38

4 mm pellets 38-90

5 mm pellets 90-450

6 mm pellets 450-1500
8 mm pellets > 1500
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Fsih size (cm)

Diet size (mm)

3.5 0.8 AT
5.0 0.8~1.0
7.0 1.0~1.4
9.0 1.6~2.0
11.0 3.0
13.0 4.0
15.0 5.0
20.0 6.5
F++t~ FEEKXFH B2 LB
AR A A

A X, B N # & X

e | D NEIXERBHE | ARRAXERBEE | AT KBRS
AT F i 37 B SR AR A E R AR IR | DA E R e A
B £:37V) A ¥R 7]

EEEE B EA Y 7]

RE | wBEROREE % | @ASREE EAN | SBHEEEL %
AR ERATIFE | HEREEE > AR S | AR E A R
BEGIK » BETER | AKX AMENE > B | EKk - EHLEE -
MM EE > FRIE | RAREAH - h 3% A AE4F B AT E AR
A Ak -

B |l R EERAEE - LAEEZMER £ | LLEABRK-
EAMEERLE T - 2. REZsize AR | 2. EMEF -

3. ERR BT A& o . TRELE - 3. &k — kB ko
4. ol NEVEA1E - 4. ¥ FR B R ARK
FTEAIHARET K
JE B9 AR R
B &G B Ak s
A X & P2 B8
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* A + 3l A
KoF %R ok ok * ok
HAT * &k * & *
®E k% * %k * X
7 > k& %k *
AEE 1. 0.0.0.8,¢ ok k * %k
AR * ok Hokok ok * kK
AL * X ok k 1. 0.0. 0.9

* BBERESHRAE BBASZRER -
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