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Preparation of New Food Products of Big Rainbow Trout and
Improvement of Meat Color with Carotenoids Rich Diets

Hideomi Amano, Hirovulki Nopa, Yoshishige Horicuchi, Shigeo Iymma®,
Yasuhiro Fujioxa®, Kazuhiko Nisume*, and Fusaoc Gord*

Faculty of Fisheries, Mie University

The preparation of salted, pickled, dried, smoked, and canned products of rainbow
trout was made to find a new market for big rainbow trout. Feeding experiments were
also done to color the meat of rainbow trout pink for the increase of appetite, by
using carotenoids containing diets. Results obtained are summerized as follows: (1) Of
the salted, pickled, dried, smoked, and canned products, low salted product was most
recommended from the view point of taste, cost, and preparation method. Judging
from the concentration of volatile basic nitrogen and bacteriological examinations,
this product was able to be storaged at 4°C for 10 days. (2) A Pink color of
meat was most clear in the experimental groups fed on frozen or boiled fresh-water
shrimp, Pelaemon paucidens. While no remarkable difference was found in the other
experimental groups, such as dried shrimp, commercial pellet, commercial peliet
supplemented with shrimp (30 and 50 % by weight) and with canthaxanthin (30 and
60 mg/100 g diet). Color improvement of meat became apparent after 2-3 weeks feed~
ing. (3) Carotenoids contents in the meat of rainbow trout fed on frozen and boiled
shrimp for 5 weeks were 0.41 and 0.35mg/100g meat, respectively. Proportion of
astaxanthin in total carotenoids from this meat was found to be 619, presenting
beautiful pink color to the meat. The accumulation rate of carotenoids in this experi-

mental group was about 27 %.

Kee words: Big rainbow trout, Food product, Test of preservation, Improvement

of meat color
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FOMI2B0EF] LRI R F /A4 FREERH L. & 5IAINCRAE L Tl S h s gl & o
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SOfE, B CoRHic L, 4°C CHHMMERE, AKBIY, RZEAKL THRAEEY, Fo%
DB EY <Tedic —20°C CEFE L Izo KW, LEOBIEICHE - T 20 %R THRIHAAEW L
THBINI25%, BEH2 5%, WL 25 %ich b L o ikt e ni, &6 2 EIMEHA A 20k
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ERL .

LR RS U O QB & 0 F o IR BRI R 2 R &, BAIUE U T8 b ik
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RHFL, A ATL, AREIXT ~108 Titeds, HSMd, $0, vk, 295U, Miti25~29

Rainbow trout

Gutted
Salt(18 2 by weight)
Stored at 4C for 14 days

\i ¥ ¥ ¥ ¥
Sliced fish Siiced fish Sticed fish Sticed fish Remove hone, fin, and skin
Sake-cake Farmented Malted rice Rice bran Sliced fish
Spitit hean pasts Water Maited rice
Sugar Spirit Monosodium Sake Rice vinagar
Wonosodium Swest sake glutamate
glitamate Sugar Stored at 4°C Stored at 4°C for 7 days
for 6 days
Dehydrated for 1 day
Water
Rice vinegar
Stored at 4°C Stored at 4°C Stored at 4°C Stored at 4°C Sugar
for 14 days for 14 days for 14 days for § days Morosodium glutamate
Storeg at 4°C for 14 days

Vi packed I Vi packed in Vacuum-packed in Yacuum-packed in Vacuumepacked In Vacuum-packed in
plastic film bag plastle film bag plastie film bag plastic fim hag plastic flm bag plastic fitm hag
Pickies in salt Pickles in Fickles in for- Pickles in Pickles In Plckles in vinegar
Sake-cake mented bhean paste malted rice fice bran

Fig. 1. Preparation of rainbow trout pickles.
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Rainbow trout

Gutted
\2 ¥
Rinsed In fifleted
water (5 hn
¥ Salt (5 % by welght}
Filleted Sugar
L ) Pepper
Salt(6.8 % by weight) Salt 4 % by weight
Sugar Stored at 4°C
Stored at 4'C Manosodium glutamate for 3 days
for 3 days Sacchatin
— Sweet sake Dehydrated for
Detydrated Water 1 day
Repeat 3 times Stored at 4°C Liguld-smoked (6 hr)
every other day 5035 tays
y Dehydrated (6 hr
Stored at 4 Dehydrated (2 days)
Vacuum-packed in Vacuumepacked in Vacuum-packed in
pastic film bag pastic film bag plastic fitm bag
Sait-drisd product Seasoned-dried produst Liquid-smoked product

Fig. 2. Preparation of dried and smoked products of rainbow trout.
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Pickles in salt Pickles in salt Pickles in Improved pickles Pickles in
(20 % salt by (10 % salt by fermented in fermented Sake-cake
weight) weight) bean paste bean paste

Aroma

Odor of frash-water fish 1 [ [

Toughness of meat ]

Flavor of spice {

Taste strength

Salty taste

Sweet taste N {l

Sour taste

Bitter taste [

0ily or fatty
Meaty flavor

Color
Luster

ikt
r}_J

ui
1
Mildness
Mouthfuliness
Balance
Patatability
L 1 3 3 1 ] L A 1 L —t 1 Y i
=1 0 +1 -1 0 +1- 0 +1 -1 0 +1 - 0 +1
Improved pickles Pickles in Improved pick]es Pickles in improved pickles
in Sake-cake malted rice in malted rice vinegar in vinegar

mﬂ

Aroma

Odor of fresh-water fish [:] ! 0
Toughness od meat

Flavor of spice 3::::]
Taste strength

Salty taste

Sweet taste [:

Sour taste :]
Bitter taste [

0ily or fatty

Meaty flavor

Color E 1 [E j
Luster [{
Mildness

Mouthfullness

Balance

Palatability

J 3
-1 o +1-1 0 +1 —1 ‘l -1 0 1 —1 0 +

Fig. 3. The profile test of pickles of rainbow trout.
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Salt-dried product Low salt-dried- Seasoned-dried
product product

daor f fresh fish C:f} cff
Odor of fresh-water fis
Toughness of meat :::::::::]
Flavor of spice L
Taste strength ]
Salty taste
Sweet taste
Sour taste
Bitter taste
0ily or fatty

]

]

Meaty flavor
Color

Luster

Mildness

Mouthfullness
Balance

Palatability

)

-1 o +1 o +1 - 0 +1

1 1 '

Improved seasoned-  Liquid-smoked Low salt Yiquid-
dried product product smoked product

Aroma 1 |
Odor of fresh-water fish N [

Toughness of spice ]
Flavor of spice

Taste strength

Salty taste

Sweet taste i
. ?
] { 1 ] L
+1 -1 0 41 -1

Meaty flavor
Color

Luster
Mildness
Mouthfullness
Balance
Palatability

b o

Sour taste
Bitter taste
L 1.
-1 0

0ily or fatty
Fig. 4. The profile test of dried and smoked products of rainbow trout
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FRIOERIICERB S e, K= O < 23916 F o 2350% 058 0 TR E N, 0% RIEAMEL T
2y 5 F—he4°C, 8 AIbAE N, HEEER-20°C KR SN TRAYEHTOF TR & L
TR ROBTEE S ieo R E MM L < BEr oMK 2, #HE, 7 54, <)
Ry AL S EORBREM L L TORR VR ERES I,

B BRI B L e BB L5 59 Ak tBic Lin 7 > & — MR L, SEInig e 86
%, WRIE96%, B FE L L TOWBIE > TEITUHRBREFTH S EEL T,
BERUSOLERER =2~ AR L I0%EK= Y~ A0 —iKD % Table | T+ % &,
HURS M RO B EAD 3HEE AR, BPBE L /o diEzons, Lkl
JLre AE HL BUEM R EEA L VIR, KD RBETREOHTBEHL 2 T b, AL AA
DORARER L ETH DO CHERSBBO SN ARVORAAEC LA S0 LHEEEND,

Table 1. Chemical composition of raw and salted product of rainbow trout
(% on wet basis)

Sample* Moisture Crude. Crude Crude Fre‘e , Salinity
protein fat ash amino acids
A 67.0 23.0 8.5 1.2 0.3 0.2
B 70.8 18.7 5.9 4.6 0.4 2.2
c e — e B 0.8 4,2
* A raw fish,
B: preserved in 10 9% salt by weight,
C: preserved in 20 9% salt by weight.

Fio, WA, 10%, 0%M=C v AR 23 ARHEMML T, 71/ B L O IRE 21
BT BE, 7L/ AL Y 0% KNI TE L, 0% KB 3 HlnL Tnd, —, e
I 10% A2, 2%, 20%K5H054. 2912 - T U, 10% R MIRINK O BN 1320% i beig L
THI/2TH DT ERENIBIE L 7 2/ BBESB L2 Th - 720 20 % MW 7 2/ B e ns
O SHEFARETCH DO, HARTBES b Bl kAR EMNEIT L LTRiah2
DWFELT, 10%EHMEIRES L 72/ BOAT L 2R LA TRSIMELED T a0 LEL
Bhb,

WHEB=C T ROFREHE =2~ 23 REOH» & I Ch - e, REREIA R
FETRGORERL 5080 5. WHORERIEERY, REMELOLEMEMND 51
Wiz, VBN G, —feiigos L Oy EMEN S o 4 8% Bt L e (Hanzawa and TaAKeDA, 1931),
10%E= ¥~ X %20°C, 4°C, —20°C o 3 4T CI0H MRS %A bIHYRN RS E N 5 kR
fio#s (5 x 3 x0.2em) #8)1v L v, HERAEORE & L,

Ao VBN ikt Fig. 50k 912 4°C, —20°C g7z b O 14~15 mg/100 g Ol & Bl
M Al U CHERE L 7cas, 20°C ol Lo b x5 g2 i322 mg/100g, 7 AMEGET 5 L 35mg/
100 g I L T, —fiklc VBN £ii4330~40 mg/100 g o3 U 72 W s il & Sh T b,

4°C, —20°CIcfRTF L 2o o — A s%os 5 BIENZ10%, 7 BRI 108~107D sk e R/ L, f#
FFIRIE MG D CREFTh » 72 (Fig. 6), 20°C ifinic b o 3 BIEIG 107 £k, 5 BTG 108
Ko T0EBIZIZIOMZ BA L Tndee —fRIC 1 g DFFIZ 105 ~10°0 & S g iE o B 2 i -
Tnbo 2L, SEIOWEHIEMENO MBS EAML 2T VEHTE8RA THRA L 72 b O Tl ikt
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Fig. §. Concentration of volatile basic nitrogen Fig. §. Changes in the number of heterotrophic
in low salted products of rainbow trout bacteria in low salted products of rainbow
storaged at various temeratures. trout storaged at various temperatures.
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SR ZEEEE A L 720 T 20°C REERTH 0 CORBETED bR h o T,

TN CRPFICBEREV & H AR 5 Staphyrococuss aureus OMERO o7 Kok o ks

BT, KRRELL DI 0~10Y HIHEELLD © Tk IC~100WENHEs

oo LinL, ZOHps S aureus WHHD v =y MYiRE ¥ T F L IRILHED W M & At fii
IR E N s 7ee Eie, BRET Y A ORHERRA D, B OFkE T PO ik
Boar = —@BRATCER» -7 (Table 2) o ds, WHIRSIAGERSE v & —CL RO
PRSI, WAET FURE, Ly Rl BRET VAW VAERTHE VAV EHRER
EREOFEEE S RB SR ERTEHEN .

BHEMNIILZ =Y 2ABRORARR SLOGRRKICIEELEX 5EERRTFTH D, &
D RGO X5 R RGO LB L SRS IR IR S ST 5 b s, Vi
Ban 7 A2 3PP itich v 390 F o 2RI EHEH 28485 -5 v T (THOMMEN
& Groov, 1965 ; DEUFEL, 1965 ; ScHMIDT, 1969), f&km b H v # %% 9 #30 mg/100g 2 v
v MCIRIML CTRGIF T 5B HIRRENTE . TORGEREHALHGATHRE, v roRfic
BV, ZETCTASRY o FraghAY = © 2R L LTREL, To3a8HR%E Fig 7
T e T /A PRI E o THIEL 72, | ROHIES vy FRIZIERT2ZRO D v &%) F 1 30
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Table 7. Changes in the number of staphylococei and vibrios in low salted
products of rainbow trout storaged at different temperatures
(cells/g meat )

Storage Storage day
Bacteria
temperature 2 4 6 8 10 12
25°C 2.5x 105 7.0x 105 1.7x107 3.5% 107 3,5x 108 e
Staphylococci
4°C 0 0 6.5x 108 1.2x 108 [§] 4.7 104
X 25°C 3.0x100 6.5x 104 3.0x 104 — 3.5 104 e
Vibrios
4°C e R 0 e 0 3.2x 108
> 6
0.41 °
7
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T
¢ 0.3+
£
(@3]
o
()
L
-
o 3
£ A
~ 0.2f 8
.8 o i o ® 5
o) A 2
c O PaY ® 1
[
ot
e f/
] ‘/
© 0.? 3 oY e "'// E [] 4
— © /’ g 2 o
] i A X
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’_
-
] 1, i | k3 ]

0 12 3 4 5
Feeding period (week)

Fig. 7. Accumulation of carotenoids in rainbow trout meat.
1(—®—), commercial pellet; 2(~/A-), commercial pellet supplemented
with canthaxanthin (30 mg/100g diet) ; 3(—A—), commercial pellet
supplemented with canthaxanthin (60 mg/100g diet) ; 4(—{]—), com-
mercial pellet supplemented with shrimp (30 %); 5(—@—), commercial
pellet supplemented with shrimp (509%) ; 6(—(O~—), frozen shrimp ;
7(—@—), boiled-frozen shrimp; 8(— x-), dried shrimp.
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mg/100 g IRINATAEFDS, & Bz, 3 Ro60mg/100g (il J5 a3 5 MBI b = 7 / A F ik
LTWa5, BbSOADENELP OB 6 RORMAS 2 eREXTTROBA L AT =R
ENIERNTE, ROWEE 2 ~3MAETR 20, SEMECEUPIO 3 ~4HEH L TH A
100g My 6XA80.4img, 71X130.35mg i, kA~ LM B Lk, 4RDR
T E30%BIFEMA Ly FBEIUS ROS0HEM< L v FTEHOK, TROBICENAFKRIRO
KMol 722U, AP OGAERAKCENETRIAE R FIRRSR CHINT 5 L, AV x
RISV Y b3 45% TRGE O ROTHIA Y = SRR 2T %, v F %Y v F RIS v
» b (60mg/100g) 1L 16 % TCholee =Y v APEATZUERAPR T RN & P F F
HogckisbitTna e e, BIRBRNE L b0 LMESND v &% o F v 25K
O 2D 60 mg/100 g LT 5 720 ¢ b B iE A Y RtaIC B S e s, BRTEORBIH
W T 237 A8 29 F PR EEBRNT 5L R0 Bl A% 7 A A L OMEEMED
RSN T2 FMBOMENZEN T 5 AY = CEEHET 2 & T REEA Y = 100gHIC
R25mg 7 A X F o NEE N WHHIRTTL T50% BRIMIDRH& 1 5 & filEHC R 6 mg /100 g
BERDEIICL S, 50 BIRMEBI RO A v F s 4 FEHEM4 5 L 0.5Tmg/100g L7420, §Ei,
IRTGIBEL CRI90% MR Lic £ b s Wikl Bl v v MEO TRICTIRE Z 6 @3
HOMEPPGCELLOLMEL CX B IEREMITPITH 5o
SUTRAFARPOAQF /A FBROER e 5/ A TROZTRIEMRCHTAREHHET S
ARERPIL 2 LB b, B8 FF 0 F W ERIIL BB EHREN TR Y, AY
T ERE L b O REHIA L BT 50T, WHOAEMRE TLC Gk Lk, Mttt s
N AZy EEEE oL (401) TR S L RIO2MIEIHA LA, RI04ICKRKEAED,
REO.GTIZHRALAD 4 2D AK v PRI SN, BFELTARD v v x4 150,
TAVAF I T =L 7 A2 X o F ey, A5 FIREPS, €7 %50l
AENAY T EEE L o, BLRO RE L v ¥y, ~%¥ 2y, Fuafl s, TCREICHE
ML 7o & EOWIHRKIE A BRIMD 4 ARy PETELET Y F o, LFAy, TAZH
Fry, R FLoLRIESREL o

BUBRPHAAI I T 0 = ¥~ AO R G 2 ~ 3R 5 & v & 4 v F U IRINR TG
WO AV 2 B G KB AR TG T 505 [REMEAROMEPEEBY Koh TED L5 L
b4 2mgd TLC L% BHEIEEs v~ b RAg v CS-OI0CHIEL, Ml CligL
(Fig.8), B & %4 F L IRMK CREBRAE22% % - 72 b 02 2B 54%ic, # LT 5 BN
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Fig. §. Changes in the composition of carotenoids isolated from raw
meat of rainbow trout fed on fresh-water shrimp, Palaenion
paucidens (1), and commercial pellet supplemented with
canthaxanthin (60 mg/100 g diet, 1).
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