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For the effective use of rainbow trout, the seasoned and dried rainbow trout slice (SR) was prepared and
its characterization was compared with the commercial skipjack tuna (CSS) and pork products (CSP) by
determining chemical components and sensory evaluation. The moisture content of SR, 20.5%, was lower, and
the lipid content of SR, 7.5%, was higher than those of commercial products, CSS and CSP. The protein content
of SR (41.4%) was higher than that of CSS (28.6%), but lower than that of CSP (50.1%). The water activity
of SR was 0.654, which was lower than those of CSS and CSP, 0.724 and 0.771, respectively. According to
the results, the color of SR was lower in lightness and redness and higher in browning index and A4E value
than that of commercial products. The texture of SR was harder than that of CSS, but softer than that of
CSP. According to the result of taste value, the taste of SR was stronger than that of CSP, while weaker
than that of CSS. The mineral (Ca, P, and Fe), total amino acid contents, and the n-3/n-6 of SR showed
significant levels in nutrition and health functional senses.
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Table 1. Proximate composition, pH, volatile basic nitrogen (VBN), water activity (Aw), salinity and yield of seasoned and

dried fish slices and pork jerky

Seasoned and dried

fish slice

. . 1

Component Raw rainbow trout Rainbow trout Skipjack tana Pork jerky
Proximat Moisture 78.1+0.17 205+0.3 223402 248+0.2
o m?i‘. N Protein 17.1+0.0 41.4+0.1 286+0.1 50.1+0.2
C‘(’“}lfggl “;“ Lipid 33+02 75+0.1 35+03 49+03
gl g Ash 0.8+0.1 52+0.1 48+0.1 54+0.1
pH - 6.33+0.01 6.22+0.02 6.33+0.01
VBN (mg/100 g) 9.8+0.1 28.0-+0.1 23.8+0.1 27.3+0.1
Aw 0.65+0.00 0.72+0.00 0.77+0.00

Yield (g/100 g) - 105+05

Salinity (%) 0.2+0.1 0.8+0.1 1.0+0.0 0.7+0.1

YCommercial products. ?Values are the means = standard deviation of three determinations.
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Table 2. Hunter color value of seasoned and dried fish slices
and pork jerky

Chopped Seasoned and dried fish slice

Hunter rainbow Rainh K m Pork
ambow 1p]ac . 1
color trout trout tuna” jerky
L 4897+0.83” 3877+£0.89 43.12+1.60 41.50+0.70
a 1851+1.06 1485+005 16.23+0.60 19.10+0.76
b 1979039 1812+037 16.07+054 15.19+0.29
AE  5392+195 6253+0.73 56.31+3.38 60.48+0.62

{”Commercial products.
?Values are the means=standard deviation of three deter-
minations.
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Fig. 1. Browning index of seasoned dried fish slices and
pork jerky.

CR: Chopped rainbow trout, SR: Seasoned and dried rainbow
trout slice, CSS: Commercial seasoned and dried skipjack tuna
slice, CSP: Commercial seasoned and dried pork slice. Values are
the means =+ standard deviation of three determinations.
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Fig. 2. Hardness of seasoned dried fish slices and pork
jerky.

SR: Seasoned and dried rainbow trout slice, CSS: Commercial
seasoned and dried skipjack tuna slice, CSP: Commercial
seasoned and dried pork slice. Values are the means * standard
deviation of three determinations.
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Table 3. Free amino acid composition of seasoned and dried fish slices and pork jerky
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Fig. 3. Extractive nitrogen (Ex-N) contents of seasoned
dried fish slices and pork jerky.

CR: Chopped rainbow trout, SR: Seasoned and dried rainbow
trout slice, CSS: Commercial seasoned and dried skipjack tuna
slice, CSP: Commercial seasoned and dried pork slice. Values are
the means + standard deviation of three determinations.
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2736.0 mg/100 gdl B8} 101%Z T2 ojFES9 o
Ak T/ A FHeE(etato], 37.8%; Ao, 36.9%;
712 ), 42.1%; 7}heo], 19.8%; &X], 15.7%; 1597,

Ei
e
=%

(mg/100 g)

Seasoned and dried fish slice D

Amino acid Raw rainbow trout Rambow trout Skipjack tuna? Pork jerky
Phosphoserine 2.3(0.2)” 4.1(0.4) 18.8(1.4) 17.3 (1.5)
Taurine 31.4(6.2) 27.3(2.8) 36.0 (2.7) 33.6 (2.9)
Phosphoethanolamine 10.4 (2.0) 20.6 (2.1) 152 (1.1) 32.1(2.8)
Aspartic acid 5.3 (1.0) 53.9 (5.6) 5.3(0.4) 11.7 (1.0)
Threonine 6.8 (1.3) 23.6 (2.4) 279(2.1) 17.3(1.5)
Serine 8.6 (1.7) 27.6 (2.9) 28.8(2.2) 21.9(1.9)
Glutamic acid 122.6 (24.2) 187.4 (19.4) 407.7 (30.5) 230.9 (20.2)
Proline 4.4 (0.9) 35.3(3.7) 27.6(2.1) 28.2 (2.5)
Glycine 16.7 (3.3) 27.6 (2.9) 16.4 (1.2) 29.7 (2.6)
Alanine 29.3 (5.8) 40.7 (4.2) 52.7(3.9) 486 (4.2)
Citrulline - 4.8 (0.5) 6.9 (0.5) -
a-Aminoisobutyric acid - 2.1(0.2) 2.3(0.2) 0.8 (0.1)
Valine 114 (2.2) 30.6 (3.2) 37.2(2.8) 22.4 (2.0)
Cystine - 1.1(0.1) 0.8(0.1) 7.7(0.7)
Methionine 7.4 (1.5) 10.1 (1.0) 27.2 (2.0) 10.7 (0.9)
Isoleucine 6.3 (1.3) 21.9 (2.3) 22.8 (1.7) 21.0 (1.8)
Leucine 11.6 (2.3) 38.4 (4.0) 39.6 (3.0) 24.6 (2.2)
Tyrosine 8.3(1.6) 189 (2.0) 24.6 (1.8) 15.0(1.3)
B-Alanine 4.7(0.9) 22.5(2.3) 18.2(1.4) 25.1 (2.2)
Phenylalanine 8.3(1.6) 25.8 (2.7) 21.9(1.6) 36.5(3.2)
Homocystine 1.7 (0.3) 5.9 (0.6) 2.6 (0.2) 7.4 (0.6)
y —Aminoisobutric acid 1.4(0.3) 2.9(0.3) 3.8(0.3) 2.3(0.2)
Ethanolamine 1.4(0.3) 4.4 (0.5) 2.1(0.2) 2.0(0.2)
Hydroxylysine - 2.1(0.2) 5.3(0.4) 80.7 (7.1)
Ornithine 1.1(0.2) 2.0 (0.2) 8.6 (0.6) 1.8(0.2)
Lysine 16.8 (3.4) 30.6 (3.2) 49.1 (3.7) 22.5(2.0)
1-Methylhistidine 6.9 (1.4) 6.2 (0.6) 1.8(0.1) -
Histidine 20.6 (4.1) 16.7 (1.7) 136.2 (10.2) 7.8(0.7)
Anserine 149.7 (29.5) 236.4 (24.5) 192.8 (14.4) 43.8 (3.8)
Carnosine 3.6 (0.7) - 56.4 (4.1) 313.8 (27.4)
Arginine 8.6 (1.8) 34.5(3.5) 42.3(3.1) 276 (2.3)
Total 507.6 (100) 966.0 (100) 1,338.9 (100) 1,144.8 (100)

1 .
'Commercial products.

The value in parenthesis shows (g/100 g free amino acid).
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Table 4. Taste value of seasoned and dried fish slices and pork jerky

Amino acid Taste threshold

Raw rainbow

Seasoned and dried fish slice

Pork jerky”

(mg/100 g)” trout Rainbow trout Skipjack tuna®
Aspartic acid 3 1.77 17.97 1.77 3.90
Threonine 260 0.03 0.09 0.11 0.07
Serine 150 0.06 0.18 0.19 0.15
Glutamic acid 5 24.52 37.48 81.54 46.18
Proline 300 0.01 0.12 0.09 0.09
Glycine 130 0.13 0.21 0.13 0.23
Alanine 60 0.49 0.68 0.88 0.81
Valine 140 0.08 0.22 0.27 0.16
Methionine 30 0.25 0.34 0.91 0.36
Isoleucine 90 0.07 0.24 0.25 0.23
Leucine 190 0.06 0.20 0.21 0.13
Phenylalanine 90 0.09 0.29 0.24 0.41
Lysine 20 0.84 1.53 2.46 1.13
Histidine 50 0.41 0.33 272 0.16
Arginine 50 0.17 0.69 0.85 0.55
Total 28.98 60.57 92.62 54.56

YThe data were quoted from Kato et al.
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= A2 FFY F7F A
7 o] Zujdo AxFo] Fo] FEZ 9 o] T E o
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Fx9o] feolu it FFe ExFA AT FA] S2
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gorth F8 folnte 98 £0]9 ¢ glutamic
acid(122.6 mg/100 g, 24.2%), anserine(149.7 mg/100 g,
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Commercial products.

mg/100 g, 30.5%), anserine(192.8 mg/100 g, 14.4%) 2 his-
tidine(136.2 mg/100 g, 10.2%) So]} a1, YA §F o 29
carnosine(313.8 mg/100 g, 27.4%), glutamic acid (230.9
mg/100 g, 20.2%) ¥ hydroxylysine(80.7 mg/100 g, 7.1%)
ol

Kato 5(13)2 2F9] gto] #HAstes frejopr|=it 2 &
& peptide®] G&el T3 AFAA AF] gt FrEolv =
A2 B4 peptide®] $H ED}" o] JX 2 123} taste
value(frglotr|i=sbo] # 2)F 9 stel] It 7] o3t
£ 183ty YERd HE AF38te
P U‘r Kato %(13)01 A A g %E]°]'U]i’&0ﬂ gk Bt

g

+ glutamic acid(5 mg/lOO g), lysine(20 mg/100 g) &
methionine(30 mg/100 g) ¢ TolATh 98 £ total
taste valuew= 28.98°]%111, o] & Zv] ¥ 74117‘3% A
o] &X 9 A$ 60578 AF3] 718t A8 $ojo u)
ste] mhol] FErt AR S o 9)\%1‘:} shA, Al
A2 SE D HA §E9 total taste values 27t 92.62
9 545602 AlA| Fo] SEd Hlste] FA| Ko A9
ol Bt BErt Aeteet FSE A, HA %Eo

vju) gttt gte] At AsteEr AEE AT ¢
S X9 taste valueZ} 433 =& AL ke g7}
glutamic acid®] o] =3k7] WiEd|, o]= A9 F o=z
A 7}8F monosodium glutamate®] < 3Folgt A= ATh
Taste value® 43 2 S o] ool #3l= F8 Felohv]
EAO 2= 40 %EQ 73%- aspartic acid(17.97), glutamic
acid(37.48) oI, 2 S 3 A FxE°] A5 gluta-
mic acid(81.54) 0101"1 $o] $X 9 A 7Autd] k7o

Algte] ey ozt daE i, FA S 5 A §2
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Table 5. Total amino acid contents of seasoned and dried fish slices and pork jerky (mg/100 g)
. . . Seasoned and dried fish slice . D
Amino acid Raw rainbow trout Rainbow trout Skipiack tuna? Pork jerky
Aspartic acid 1,587.3 (9.4)Y 4,039.5 (10.2) 2,146.9 (7.7) 4,181.6 (8.4)
Threonine” 976.3 (5.8 22234 (5.6) 1,109.0 (4.0) 2,194.5 (4.4)
Serine 536.7 (3.2) 1,667.1 (4.2) 1,535.3 (5.5) 3,073.3 (6.2)
Glutamic acid 2,366.0 (14.0) 6,049.6 (15.2) 5,541.9 (19.8) 8,390.5 (16.9)
Proline 1,173.1 (6.9) 3,219.7 (8.1) 1,587.6 (5.7) 2,774.4 (5.6)
Glycine 605.0 (3.6) 1,498.5 (3.8) 889.7 (3.2) 1,624.4 (3.3)
Alanine 908.9 (5.4) 2,280.5 (5.7) 1,611.3 (5.8) 3,150.4 (6.3)
Cystine 513.0 (3.0) 1,113.0 (2.8) 699.8 (2.5) 1,249.7 (2.5)
Valine? 1,074.0 (6.3) 2,1285 (5.4) 1,4475 (5.2) 2,473.3 (5.0)
Methionine” 364.7 (2.2) 974.0 (2.5) 844.7 (3.0) 1,570.7 (3.2)
Isoleucine” 1,072.3 (6.3) 2,188.7 (5.5) 1,476.7 (5.3) 2,594.7 (5.2)
Leucine? 1,464.6 (8.6) 3,079.7 (7.8) 2,147.2 (7.7) 3,745.6 (7.5)
Tyrosine 389.3 (2.3) 1,056.5 (2.7) 698.3 (2.5) 1607.8 (3.2)
Phenylalanine” 1,079.6 (6.4) 1,774.7 (4.5) 1,147.9 (4.1) 2,206.2 (4.4)
Histidine 472.4 (2.8 1,178.8 (3.0) 1,461.1 (5.2) 2,348.5 (4.7)
Lysine? 1,465.4 (8.7) 3,051.6 (7.7) 2,126.5 (7.6) 3,502.3 (7.0)
Arginine 885.4 (5.2) 2,196.5 (5.5) 1,516.9 (5.4) 3,027.8 (6.1)
Total EAA? 7,496.9 (35.7) 15,420.6 (39.0) 10,299.5 (36.9) 18,287.3 (36.7)
Total 16,933.9 (100.0) 39,720.2 (100.0) 27,988.3 (100.0) 49,715.8 (100.0)

YCommercial products. ?Essential amino acid (EAA). The value in parenthesis shows (g/100 g total amino acid).

o] AL 7+Aulwlo] F2 AR gt ddE o Table 6. Fatty acid composition of seasoned and dried fish
slices and pork jerky (Area %)
TAojn| At Bhgk KERA =N 5 2I(E Etgf Raw  Seasoned and dried fish slice |,
Fol HX) JYPEL AWRY) ddte] YEF Fof § Fatty acid - xawbow - Rainbow - Skiblagk o,
Fo] Aol AN Bk A WAL 2 A 2 o)A ks % trout trout tuna
ALY A 2 R IR W % 12:0 2.9 0.0 2.8 16
A SE 9 A x99 vwste] veld dd= 742 Table 14:0 43 48 1.0 1.1
5. 6 9 79 2k 150 05 05 0.3 0.0
, 6 % 7 %q_ N P 16:0 225 233 25.8 233
T =t e U8 Fojof o S, FA FE 17:0 0.0 04 0.0 0.3
2 w7 §x9) o] AR FRO| BAglel BF 1750] B 180 39 45 82 97
BT, 5 oA FFS U SO 169 w100 oI5 = = L
T o)Z lmE sel AZH o] ST 397 g/100 gO2 Saturated 35.1 35.1 38.1 36.8
- ° S g e= 16:1n-7 7.0 74 0.9 2.4
2 F7 AT olef 22 FUhe ZHFAd g 2H| Y 181n-9 16.8 23.2 225 35.1
3 wugRe] $ol RE29 o)t Ax A A W BT 2900 00
An- . . . .
Hro] = uFo|g BoE ot A, X obuw=at ek
o o5 °:: . jf]rl =5 %t ]L io‘i" Monounsaturated  26.7 30.8 24.8 375
o 0} 171 N4 =
& Fof SI7h A% A KZBO @/100 @R TFE w%* 16:2n-4 06 06 06 00
A SE(49.7 g/100 g)Hth= Yo} @il 3epo) 7 gk 16:3n-4 0.4 0.4 0.0 0.0
. o Aa 729 Wimolu] Ak 16:4n-1 0.0 0.0 03 0.0
FAFSHAT. Tryptophang A 1% 759} dopv] = 18:2n-6 76 11.2 17.3 185
de A8 Fo] g Sx o FH BAR] 357~39.0% H 18:3n-3 1.0 14 0.0 04
9=z & zole gk = o}u]l,—_/\}g 8% o] Fsl= 18:4n-3 0.6 0.6 0.0 0.0
. . 20:2n-6 0.0 0.6 0.0 0.4
F8 0]—U]L—:_ﬂ—_9_§“‘ k= ) 01-/] glutamlc ac1d(14.0%), 20:4n-6 1.1 07 1.8 5.4
aspartic acid(9.4%), lysine(8.7%) 2 leucine(8.6%) Sl 20:4n-3 0.7 0.7 0.0 0.0
20:5n-3 4.7 3.3 2.3 0.0
a3, 0] ¥ 9 A$ glutamic acid(15.2%), aspartic acid 21:52_3 0.0 0.2 00 0.0
(10.2%) % proline(8.1%) S22 <7t o]zl =], ©] 22:5n-3 16 1.3 11 05
£ 2PN Fof K2 olqhd 2o Gl B 226073 199 151 7 05
%E] %qq_ é‘l’%ij_ —/6\‘01 %Eq —?“8_ ?_/K—] O]—U]‘—}\]-—Q— }\]_\7—]— ;_d'i] Polyunsaturated 38.2 34.1 37.1 25.7
X (glutamic acid, 19.8%) % =] A & 3E(glutamic acid, E:g 22? ?gg g} 2}13
16.9%; aspartic acid, 8.4%)¢%= wlu]dk zo]7} AA=H|, n-3/n-6 3.3 16 0.9 0.1

ol FHLg9 zlo] oo AT FF o] ujEolz} YCommercial products.
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Table 8. Results on the sensory evaluation of seasoned and

and pork jerky (mg/100 g) dried fish slices
Raw Seasoned and dried fish slice . . Seasoned and dried fish slice
. . . Pork Sensory evaluation - — o
Mineral  rainbow Rainbow Skipj ack jerky" Rainbow trout Skipjack tuna
trout trout tuna” Color 31405 40+0.0
Ca  263%+05” 719204  223+01 146+01 Flavor 42406 4000
Mg 259+0.5 44.4+0.3 36.0£02 565+0.8 Taste 50+0.6 4.0+0.0
K 264.2+4.4 434.3+3.2 2159+2.1 882.8+104 DCommercial products
P 1945+35 314.8+2.1 230.1+0.0 5499+25 ’
Fe 3.2%0.0 29+0.0 36*18 40+0.0

Al)CommerCial products.
?Values are the means=standard deviation of three deter-
minations.

AHEHJY A, FF Agolrxioz dHA e
lysined %0} |37} 31 g/100 g(7.7%), Fx SXE7} 2.1

g/100 g(7.6%) B =A 5327} 35 ¢/100 g(7.0%) .2 o=

e}

Fiol Yol FHE A0 S U FUE AA
B EYA TN ol KEE WA AT 9F 78
Q1 el A olml7h Stk e QAehes).

AR Folo] A 2L Feditel W% N B

R, o2 E3AHE5.1%) B B dak(26.7%)2] o
Ao, F8 FA A xslike] A5 16:0(225%), B

wedlabe]l A4 18:1n-9(168%), Z&]q1te] 39 DHA
(22:6n-3, 199%)°130Th. °|& YR 3t A2 Fol FE
o At 24 AR Fol T5ol viste] Eaqke] ¢

35.1%= zFol7F YIAAL, B=qike] ¢ 308% = %7}-3}9'1
on Zgldlate] A 341%E PA3ATh & &
of F8 T4 AR 16:0(23.3%), 18.1n—9(23.2%>, 18.2n—6
(11.2%) % 22:6n-3(13.1%) 0.2 FZ o]& A& 2] HAu|7}

H~I

7t e A AT Sxo) A A 2L o &
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7} 60572 A% FA] §X(9262) Rt Sk, A §E
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