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Abstract

We prepared salmon patties and compared the quality characteristics thereof with those of commercial tuna and
pork patties. The moisture and crude ash contents of salmon patty were lower, whereas the crude protein content
was higher, than those of commercial patties. The crude lipid content of salmon patty was higher than that of
tuna patty, but lower than that of pork patty. The pH value and the volatile basic nitrogen content of salmon
patty were lower than those of the commercial patties. Hunter color values (L, a, b) in a cross-section of cooked
salmon patty were higher, whereas the AE value was lower, than those of the two commercial patties. The lipophilic
browning index (0.397) of salmon patty was higher, whereas the hydrophilic browning index (0.047) was lower,
than those of commercial patties. Trichloroacetic acid-soluble N content (272 mg/100 g) of salmon patty was lower
than of commercial patties. The major fatty acids of salmon patty were palmitic acid (11.9%), oleic acid (27.6%),
and linoleic acid (30.1%), whereas small amounts of eicosapentaenoic acid (EPA, 3.7%) and docosahexaenoic acid
(DHA, 8.4%) were also found. The predominant amino acids of all patties were arginine, glutamic acid, aspartic
acid, leucine, threonine, and proline, and the contents of these amino acids in salmon patty were higher than in
the two commercial patties. The Fe, Ca, K, P, and Mg contents of salmon patty were 2.4 mg/100g, 42.6 mg/100g,
207.5 mg/100g, 211.6 mg/100 g, and 29.9 mg/100 g, respectively. The sensory quality of salmon patty was higher
than that of pork patty. These results indicate that salmon patty may have good quality characteristics, comparable
to those of the two commercial patties.
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Hunter color value % ZHH=E

Hunter color value®= ZA]2X}A|(ZE 2000, Nippon
Denshoku Industries Co., Japan)E ©]-8-3} 1} HIPH
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Table 1. Proximate composition, pH and volatile basic nitrogen
(VBN) contents of salmon patty and two commercial patties

Commercial patties with

Compontent Salmon patty — -~
Moisture 58.610.2° 65.320.1° 63407
Proximate  Protein 18.0£0.1' 125:02° 15.6£0.1°
/100 g Lipid 47+02" 2.1£02° 63+0.1°
Ash 1.8203" 24:02° 2.1:0.1°
pH 550£002° 662002  6.15£001

VBN (mg/100 g) 14240.1° 27.120.1° 21940.1°

Values are the meansistandard deviation of three determinations.
Means with different letters within the same row are significantly different (P<0.05).

Hunter color value %! ZHHT

A 3 Aol wjE] AL Hunter color valueE
A A = A9 A e 2 =5 ¥ 9] Hunter color
value?} B3t ZA3}= Table 29} 2t} <10 €] 2] Hunter
color value= X7} 62.3, HMT7} 8.6, A7} 22.0,
il MR 414=, AT 2] iE (B, 46.7; A%,
6.3; FA%, 149, A3}, 52.6) @ =5 e (BE, 50.1;
AN, 73; FAE, 166, A3}, 500)90 HIske] B, A4
T g ST TL =9kal, A Bt o] 9 -2 Hunter
color value®] A¥= FUF 0| 253} Fdg o] @k
3l AAo] 7L 7 B ST YeR= Al o
FEF (26)°] o} FEHAT gHA, A F3Fo] Q)
© ATl 79 AAl Aol HEZF Al A siE B
=5 ¥ Hlste] =AUt

HAXE A Ao el AU=E Al X g &
=5 99 Auze} vluste] Yehd A= Fig 17
Aok 8499 FEAA0E ro] A B 2T AlA
o] HEIZE 242 0.40 F 0.050]1% 3, Al X HE]
=5 SEl7F 22 020 2 0.15, 283 027 2 0.14°] AT
sfE]e] A= AlA FE] 2 AT giEe] BAIgle] HA
Fo] BF A& AHErt 84 Az vty Eo}
eS| ZW-S Maillard ¥H-&-of ©gt ZHolg}y] Hohe=
A Ao ofgh 4ks}t Amole} FAH T FH, Al A

HeEl 5 =5 o] Histe] AlA] o] e AHE
A8/ AT A5 =%l 784 RS 75 ot
o} thax zpol7t gl FH . olof
A7 AA ol siEjel] Hlste] Al%t shE]
7F =2 A2 A o] HHE] Az ARSskA] ei3rd 1P
I 22 FARE AR =5 B A HE A ARt
pi\

7] WZolet deE .

Table 2. Hunter color value of salmon patty and two commercial
patties

Commercial patties

Hunter color Salmon patty
Tuna Pork
L 62.3+1.3" 46.7+05° 50.1+0.5°
a 8.6+04° 6.340.1° 7340.1"
b 220404’ 14940.1° 16.6+0.2"
AE 414512 52.640.5" 50.0:0.5"

Values are the meanststandard deviation of three determination.
Means with different letters within the same row are significantly different (P<0.05).
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Fig. 1. Browning index of salmon patty and two commercial patties.
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o] HEJS] TCA 7184 A4 TS AlH FA g 2
=5 9 7 A4 ) vlaste] UEebd Aae
Fig. 29} ¥t} TCA 7H8d Aa e AlA| o] sig7t
271.7 mg/100 g & Al 2] dy B =5 o 747
382.8 mg/100 g L 285.7 mg/100 goll HI&ke] Ligit} o] ¢}
2L Avte 98 % FAFE TCA 7H-A Fa g%
z}o] o]9]ol] TCA A4 gl 719 E 1A o= F3F=
o AHE F5F B B8 F 2V TR 2 A Sl
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HE]9] 0.11 kgfem® E =5 FHE] 2] 0.04 kg/em’ o] HI3}S]
BA o} 5% WA FHoz 2Fo)7}t AUk o)k
ol AlA|l o] HEle] AE7F Al A dE B =5
HElo] H3te] T2 AL oy 7HA] Uo] oY AA|
SEje} 2] el ol & o] Afolx AA 2831
ogEt FHEATH2T). o)dolA] A 2 sfEle] Hx A
Z wfo] Hol AlA Ao sEl= Al X e E =5
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Fig. 2. Trichloroacetic acid (TCA)-soluble nitrogen contents of
salmon patty and two commercial patties.
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Fig. 3. Hardness of salmon patty and two commercial patties.
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Table 3. Fatty acid composition of salmon patty and two
commercial patties

(Area %)
) Patty material ) Patty material
Fatty acid Fatty acid
Salmon Tuna  Pork Salmon Tuna  Pork
14:0 15 12 14  18m4 02 03 02
15:0 0.1 02 183n-6 01 02
16:0 119 234 214 1834
17:0 02 04 18m3 02 09 1.8
18:0 3.6 93 81 184n3 48 03
20:0 03 01 184n-1 04 0.1
Saturated 176 34.1 314 20206 03 02 02
16:1n-7 22 17 37 204n6 04 03 03
1&1n9+7 276 370 411 20403 04
20:1n-9 09 05 05 205n3 37 2.8
22:1n-7 02 21503 02
Monoenes 309 392 453 2256 02 0l
16:3n-4 03 02 04 2253 17 01
16:4n-3 02 01 22:6n3 84 14
16:4n-1 03
18:2n-6 301 202 19.7  Polyenes 307 206 202
2, R A 3%, 187 EedANY 10502 185

7ol zto]7h AATt AlA| Ao FHE]
Fate] 51.7%=% A<l Auke
B=A= Al (30.9%) 2
To|Ath 1A, Al ] HE
9 =5 g A 2442 Bl tke] 242t 39.2%
2 453%2 7% =31, o2 IR KT 34.1%
9 314%) B ZE ALK 267% R 233%)] w010
A ATA o] sjEle} A Z Z2A3H]e] Qlo] ztol7t AT
A, A F LTI 28)0lM = FElvket wHe] 7
B A HAHE Aot 2R R =Ry EE] <l
Aake] 248E Y11= A%S vk =), AlAl A9
siE] 2 Al 2] giE], =5 el o]Fel st 2AHl=
77} 0.34/0.60/1.00, 1.28/1.47/1.00 & 1.35/1.94/1.00°] 1T}
o|¢} -2 ARZ wFo] Kol AJA] Ao sjE]e] B9 T
H AL AHE Hstede Y AAEe] 2387 tha
E3k=dl ole 98 Aol H3| A FERS A
7HA] 7FEAE ] ZA Al ol ARgStE fFAIEY o
v ALY 248295 1t 1Y 1A
AAFAA = 235 o|Frhar AT AT Ao FE Y
T8 AHEAHIZE 10% 3 AMihoe 2= 16:0
(11.9%), 18:1n-9+7(27.6%), 18:2n-6(30.1%) SR, A7
715 AEoE A v A AWikEd

20:5n-3 2 22:6n-3 30)%= 212} 3.7% L 84%7} A=Ak
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gt oz Aojx o7, ojgA|7] & 77| Tl wet
z}o] 7} Q1o 1k31), 20:5n-3 2 22:6n-39] ZAJH7} 7H7}
7.8% 2 13.0% Folgta A get(6) Blste] &
AlA] Ao FEY] 20:5n-3 2 22:6n-39] ZAJH|7}F Tha B
el ed], ol FH9352 Ao A A o]9]d] f3A=]
AZE fIste] A7 dlTre] FEke] 317] witolzt vt
Ak gHE, Al 3] ofE 2 =5 giEl] =8 Ak
16:0(47F 23.4% 2 21.4%), 18:1n-9+7(Z7 37.0% 2
41.1%) 2 182n-6(Z7 202% 2 19.7%)°1 2L, =] HE)
o] 7 20:5n-3 H 22:6n-3¢0] 27} 2.8% % 14%= v|H|35}t
Ak BF FAE FAHE AF B9 AU 2A4S
YR Atk At 24d0] Alsh =5 sjE] e} 2ol FA
HE X 18:1n9+7 ¥ 182n-62] ZAHI7} o} Zx] f9
At 27307 tha 2ol A=, ol vt 223
S A 720 B @k B3] 9ste] H71sk
o8 7HA] {§-A] ggFolet A=At A AL APt
T4 244 wEt AR S ot AY A% =TT
st} =, Aukako] BhAaSs 180]81el E A e Al A
el A acetyl-CoAZH-E A /0] 7FsshaA Sl
HERET 2318 t AHA sHAIRIA|AY S
7} QIAtolo\ A A& ofrlske IALRE ERFETh o]l ¥k
st AEfrol o o] U= 18:2n-6 2 18:3n-39}
2L Ake 84 FE2HES BFE Ve, 18,
EPA Y DHAS} & APake SRS i) <
zolojM A% 7154 NAZ EREV|E 5, o]g&
21/gololx 2ES Fate] FAEAY AA WA A
25E Ao ok 3th28). o]H g A S
o718 4= Qle At (&S 18 olste] Aaha) A%
715435 712 A (18:2n-6, 18:3n-3, 20:5n-3 2 22:6n-3)
o] 24L& AAl Ao HEZE 42 17.3% L 424% 2 A9
2= e (42 34.1% 2 253%) 2 A|B =5 e @
313% % 215%)0l Blste] AHS o718 = = Ak
ZdvlE €53 9, 14 715488 7H Aake] &
= Y53 =of A AT e A E SAF HE
o Hlsty] AAHNM= 17 71548 7S & e
F= A

A A Qo] FEle} T2 A3 A F32] g L
=5 e Fopu|=ite] gy 244 Al
Table 48} 2t} e} Q] Folr|=ibe FHE Y F
glo] 17%°] AT Forit ek A4 Ao
E]7} 16.8 g/100 go. 2, Al FX| g E =5 FE 9
24z} 11.3 g/100 g 2 14.5 g/100 goll Bt 49% 2 16%7}
Euth g, AlA Aof siE & Al 2] e =5
sfE] 9] Folriedt F 10% o3-S AR Sk F8 ofr|i=t
o2& HE TR BAGe] BT glutamic acid(ZH2}
16.1%, 13.6% 2 17.0%)%} arginine(Zt2} 17.8%, 24.9% 2
16.4%)9] 2%, o]52 Zt7t A 2] 33.9%, 38.5%

Table 4. Total amino acid contents of salmon patty and two
commercial patties
(mg/100 g wet material)

Commercial patties

Amino acid Salmon patty
Tuna Pork

Aspartic acid 11610 (69" 7058  (63) 975 (69
Threonine 1,088 (65 6162 (55 4547 ()
Serine 4679 (28 2555 (23) 6600 (4.6
Glutamic acid 27081 (161) 15339 (136) 24516 (17.0)
Proline 10795 (64 10429 (92) L1679 (81)
Glycine 4948 (29 3014 (27 5661 (39
Alanine 7285 (43 3399  (30) 6652  (46)
Cystine 8149 (49 5699 (5.1) 6664 (4.6
Valine 9422  (56) 5211 (46) 7663  (53)
Methionine 3588 21 1826 (16 2315 (L6
Isoleucine 8103 (48 4210 (37 6317 (44
Leucine 12246 (73) 6628 (59 10101 (7.0
Tyrosine 4427 (260 2094 (19 4020 (29
Phenylalanine 7253 (43 4010 (36 6020 (42
Histidine 2366 (14 2402 (21 3294 (23
Lysine 5175 (1) 4698  (42) 4767 (33
Arginine 29803  (178) 28098 (249 23673 (164)

Total 16,7789 (100.0) 11,2834 (100.0) 14,452.5 (100.0)

"The value in parenthesis shows (g/100 g total amino acid).

2 334%5 2RSS o] HEY tryptophans A| €] g
9% 9] 4rolu] = 2Ak(threonine, valine, leucine, isoleucine,
lysine, methionine, phenylalanine, histidine 2 arginine)-<
529%% AA opw|=ate] Ant o) FE AAE L, °of F
gk 5l 2Agu7t 7w ofm| etk histidine 2 & 237
mg/100 g (1.4%)°]1AA HEEA] 22 tryptophans A €] St
o o] sfE]e] Mg o] =4k histidine 0= FHTE A
o} gHA, AlA] o] FE Y] F/ Algtolr|igto 2 e A
A= lysine#} threonine(32)9] 3 242t 518 mg/100 g
9 1,086 mg/100 g© = Al F2] FHE]S] 247} 470 mg/100
g % 616 mg/100 g} 477 mg/100 g F 455 mg/100 goll
Hgle] Fol FHE T2 0.2 = YA 7oA Ao
HE}E A8she B9 G TFAQL HolA F>s] o7t
At FEE A

F712L A aHF BeTFS 71F SR 8he] 100 mg
o)de] b F-7]% (macro mineral)} 1 ©]35}2] w]EF F-7]
A(micro minera) = W5 4= 3131, o] 52 B Aol HARI
o] =3 A4 oy 7HA] AW S opy|she o2 lake
AR 7 rEA] A ojof gtk 3t 77142 wirtol
A AAshs ikl thbst SR =2 ol e ol
AE AoZ LA 0i(33). AlA] Ao FHES Fr)A
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2 AlA o] sEle] F, P, 2, 9 9 vkl g
I 24 BT o Al A dE 2 =5 sE Y
IS Hlste] A9 B A= Table 59 2t A4
Aol s, Al FA e 2 =5 e Fr1d g
AN, 5L 7D Y Foll EAIsHAA HET
9 cytochrome?} & EAE PAslaL, el A4S
1k}, B-carotene?} 72 provitamine©] vitamin AZ F
sl HAou ko] AR purine 349 SollA Szt
25 s 2349 A Z2+7 2.4 mg/100 g, 1.9 mg/100g
2 1.8 mg/100 g© 2 AJA| o] FE}7} Al F F2 FE]ol
H)&t] 5% F-olFol A =okal, wel Z8ol T2 A3}
AA AA AR, AlE B 84 EAstel o3 259
F5 9 ok MAY TR AFHAY, ] 3 Y
ofe] 7HA] Ad8A] dghe] ool #eatar3s) mE3l -2
Uk Y13 5 2lo] diEo A BEE7] A F%A
BoOZ ¢HA Ue B ¢ 27} 42.6 mg/100 g, 38.9
mg/100 g 2 39.5 mg/100 gO & 5% Fo|FFo| A 2}o] 7}
ANoH, o] ZEAE Yol EAstar FEY 2
pHS] 24, 217 &89 T84 A4, = T UYEF o]
o] vAd-S VMRS R Q1% 1N FHAHIL of ol
83 95 itk 4EA e 2FG1R)Y B 44
207.5 mg/100 g, 267.1 mg/100 g % 205.0 mg/100 g& &
5% frolg=ol A AlA| Ao sHElZE Al X FEol] Bls)

= S, Al =5 gigol Hlste= zte] 7t glslth
TESE AJA o] siE], Al A ofE] 9 =5 dEe] 771
= ), JH 21x 23} DNA, RNA 59 323} nucleotide
Soll BExEo] glowA, A XA 7], AAL] oA
A E30, WA AR, ARGV B3-S 2E3hs ¢ E
ol o5k B2 pH 1A, thAlg oA A1 oy A1) A%
7} o]F B Q4ks) Hgol] ofgh oy & A3 T
Zo] wj§- 83 A 7S Bt oy A BE
215 A7) g o] Jlo] A $37F e Jda
2 dHA A= AE6)S 8% 22 211.6 mg/100 g, 233.8
mg/100 g 2 145.5 mg/100 gO.& 5% G0l A AA)
Aol e} Al FA] e Hlstoe W3k, Al =5
sfEle] Blgtel= ol xfol7k AR om, i, Al Zifjo H
Qe 2 EASFAA 59 117 H o]gh, 5714 &
A7) A A=, 4] E493) Foll 7]9st= vl
a4536)9] A% 2H7+ 29.9 mg/100 g, 37.8 mg/100 g X
312 mg/100 g & 5% frola<rollA AlAl o] HE= Al
o FA] el vlgtede Bokou Alg =5 s v}
o= FUTE 3, 919 Fr1E tigk Ay 74A] A%
7% BEHE 71UE] 93 dd HHFOE Kim 537
ol A 12 mg, ZFY BF 4 g ZFEY EF 0610
g W9 (A91e] %07 o), kvl 7% 0207 g WY,
9lo] A% 0.6-09 g BH(AANY A 0.7 9= AASITk

¢

i

NESH £ B4 711

olggt Ul A AlAl o] FE 100gS A= BT
A% 715ERE 71T F de €Y AFHAZ st
4L 200 %, ZEY A 6.1%(73% 719, ZF B85
52%, 219 7% 302%, vF1Hl4(500 mg 7]15)e] A
6.0%°l lZatd AlAl Aol HEE FHs= B¢ HY
B age 7IdE 5 AL, 7IE Fr1de B a9

9 FAY PEE ohieta Bumg

Table 5. Mineral contents of salmon patty and two commercial
patties

(mg/100 g wet material )

Commercial patty

Mineral Salmon patty — Pk
Fe 24:0.1° 19:02° 1.820.1°
Ca 426425 389+1.5" 39.5+13°
K 2075¢3.7" 267.1£2.0° 205.0£2.5"
P 211.6£24° 233827 145.5£2.9°
Mg 299:14° 37816' 312418

Values are the meanststandard deviation of three determinations.
Means with different letters within the same row are significantly different (P<0.05).

BHSZA

A AR Ald =5 e B 227 3 RS VIS
%ol 4402 3131, AlA| o] FE] A|FEo| o|RT} $435F
45 59508, olHT 23 B¢ 31502 sk 9
FHUOR o Hriste] Fd@goz yehd dde
Table 63 At} A=, WA 3 sto] thd A-s2AL A3
AJA 1] sfEl= Al =5 sljElel Blste] 5% ol
A Al tsted = AFolrt ARlot Az BhE we
s wgth ]9} o] Al do] sfElZ} A9 =5 iE]
off wgte] M7} 9423k A AlAl o] siEl] AT
ol A =S H7IgoR Qdste] MRS Zf sk
S AgAE v fAsH7] wiEelaL, sto] -t
A o] 579 vhell 7hs T A7FgE v gl st
T dsH 7] ol ATt ATk FE AlA] o] o)
El7F Al =5 ]l wlsto] WA} o)zt IlE A
loje} 73 TR el wlske] Highf7} ofstA w7t
F, FHE 2 ARTHRE vkeke] Alxdes st
BIW7F ek2~7) (masking) = 217] w70l 2k A= (i

Table 6. Results on sensory evaluation of salmon and commercial
patties

Sensory evaluation

Patty material

Color Flavor Taste
Salmon 5912 44407 7.8+L1°
Pork 4.0+0.0° 4,0+00° 40:00°

Means with different letters within the same column are significantly different (P<0.05).
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