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Development and Quality Characteristics of Superheated Steam Roasted
Small Yellow Croaker Larimichthys polyactis, Sweet Potato Salad and
Tomato Mousse for Senior-friendly Seafood
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This study was conducted to prepare superheated steam roasted (SSR) small yellow croaker Larimichthys polyactis
sweet potato salad (SPS) and tomato mousse (TM), as senior-friendly seafoods (SFS) and to examine their quality
characteristics. The hardness values of SSR, SPS and TM were 110.5x1.03,22.4x1.0° and 14.5x1.0° N/m?, respective-
ly. The nutritional properties of SSR, SPS and TM were 22.4, 6.7 and 10.2 g/100 g, respectively, for protein, 97.01,
3.40 and 17.00 ng/100 g, respectively, for vitamin A, 10.26, 2.79 ng/100 g and not detected (ND), respectively,
for vitamin D, 60.68 mg/100 g, ND and 4.17 mg/100 g, respectively, for vitamin C, 0.18, 0.10 and 0.33 mg/100 g,
respectively, for riboflavin 24.28, 10.91 and 13.77 mg/100 g, respectively, for niacin, 76.3, 53.0 and 48.5 mg/100 g,
respectively, for calcium, 258.2, 231.3 and 145.2 mg/100 g, respectively, for potassium, and ND, 0.70 mg/100 g and
ND, respectively, for dietary fiber. Escherichia coli was not detected in any of the products. These results suggested
that the products should be classified as step 1 for SSR, step 2 for SPS and step 3 for TM based on the SFS standard
of the Korean industrial standards. Moreover, the nutritional and physical properties of the foods were improved.

Keywords: Small yellow croaker, Senior-friendly foods, Superheated steam roasting, Sweet potato salad, Tomato
mousse
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A3] F7lstaL qlo] Akl A1 A S A 929 iﬂﬂ Yol 14.3%2 Ao X1L 31301, 202069 15.7%
747<IJ~ o] & Ql5te] =4 %K (United Nanons)ow 2 AA, 202590) 25%= Ho] 2P| 2 23 A 02 o
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of b4 WA A BHilo] obd ALEH BioR Q14
71of o] 2A] ¥}, o]& o7 7HA] ARlA WA & aLg Q
T A Fol it EAIE L7t ofy e o] gk o
A oA g ZISFAEe] tiske] A|A A el E ¢t
o] AFFZ(MFDS, 2021a)04= =424 AE2 4% 7
= 500,000 ©]3F N/m*C.& L Y3tElojQlar, o, e x4 A=
o] Ao A= 1,500 mPa-s ©]44(20,000 0|5} N/m?).0.& A A] =]
ofQlaL, Yok A AlEe A i 5 YU E T T 3T
o] SEstolof ghtar A|A|skaL 9lem, o]of| Histo] Sh=rAk
A4 (KS, 2020)001 4= F =S 3THA 2 LHof 194 50,000
231-500,000 ©]3} N/m?, 214 20,000 Z31-50,000 ©]35} N/
m?, 354 20,000 ©]5} N/m?0]H, A= 1,500 mPa-s ©]A}, 4
P 9F 5 15 o e5dtoloketal, AE-34(MFDS,
20212)3} F=AHASFA(KS, 2020)0] B 1 A SHA o o
sto] A, SI7 1A AS S55tofof Ritkar Al A = of Qiet

27| ok §7do] S4estol Qo] v, nluj, vt
0], E3Z3kx]RPAF] EPA (20:5n-3, eicosapentaenoic acid) %
DHA (22:6n-3, docosahexaenoic acid) 53 2= F8AEE
o] 35 o] QIth(Al et al., 2006; NIFS, 2010). £3] 22|yt
o} 2ol A o] 3l El 227 AN 5 Tl sleko] F
3o} 447] ofglo] Ul welFoel ] £L Une a7} wrt
(Noh et al., 2017). T3k, EZPA|HALS 0] 4L Tsto] X
= o A8 T 9lon, EPA (20:5n-3, eicosapentaenoic
acid) 2! DHA (22:6n-3, docosahexaenoic acid)= 412121 A
A3 retol) Waealo] ] pAE ] ek, nalel, WY, A7k
o Aofl, oo of| 2 2 7o 583t K Corréa et al., 2008)
W A7) AAA e R = 7EA 7L 2 o) Folnh whEkA], 2
71 54 W QA HollA LR FSAFY] 78 AHAE
24 59| sttoltt

HAF7|Go] 71Ee 2T AlE
(home meal replacement, 7}g7HH
=¥ o] 7]&(Jang et al., 2021)2
4 olstul 1l 270 Tatsia|
27] 5] ofstel RERE B 24 2L AL AL
9l B4 7T Qe AR EE AL, IS AR
alo] ohd| =L EdA) AR WEY 2S4S Tl Ao
A 22715 A 85H= 49 uh) 71(Heu et al, 2008)2 4
Bfo] 270] AT $I5to] mRE 1% Fo shfoltt. 2
2718 ol §3 F 7148 AYE ABste] AetelS Y 2
& =97 uSo] A 2](Taghizadeh et al., 2018), =3 2] HEl
ot A2 2 7HA oA HHE T US AER R E
& 7R Ee AR e glo et e webs ok 7lE
o] LRt 275 AR, R T 221 984 &I} 7}
e A9 Vs S8EThd St 2] 28 st
Al Alxd 4= olee]e Hopxith

SHH 7o Bt A= R0 A9 FEsH4 (Park and
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Oh, 2020) & HJFdE EX(Kangetal., 2010; Lee etal., 2012;
Liu et al., 2020), oJg+2] FJFAHE EA(Kim et al., 2021), A
U vl x| Eetae $-H(Zhao et al., 2019), 233} 54 =
2| 5}5H4, A4 E EA W3 Chu et al.,, 2021), 52 Thaa of
717d MSK(Tan et al,, 2021) Fo] 3L, 7}&&2] -5 =0 A
Z(Shin et al., 2004), A x5 of| wk2 5}8}2 EA HIH(Gwak
and Eun, 2010; Cai et al., 2014; Ayeloja et al., 2018; Wang et
al., 2022) ¥ 2217+ 93K(Kim et al., 2020) 5-2] Aol &3
gto], 2715 2= g Ae ALfstars, fAly S &
E0)1L, 7|E Ao SRR A= obA7EA] AR A o)t

2 Aol A Fr27] B8 R RI8HAE0] Tkl TRt A9
A2 A, B4, 4G 2 e e ] BEFTH
of, aut A & 9l ke R A0 S A5G, 0] 0]
AEA ol st = HEsIATh

>

I %

M=

FU=R F=27|(Larimichthys polyactisy= &F2E=(round)
ZH o] W5 20209 460l BEE FEA A
whE oA 9130 AMSSISAth. 3R] FATAKES Food
Ingredients Co. Ltd., Ilsan, Korea)& Q1 E|Yl © 2 HE] Ak 4
(& CJ Cheiljedang Co. Ltd., Seoul, Korea), EOFE #|0]
2 E(Lotte-Nestle Korea, Co. Ltd., Seoul, Korea), A =2 (SIB
Co. Ltd., Miryang, Korea), 4 (Imegg Co. Ltd., Yeongcheon,
Korea), a0k, G, GFuaf B A7 = S FAl 24 of
HubE 22 20204 4-690) 217} 7215101 AHgIsc.
X7 |E &8st THTISHAIE 3B(ES7|+H0], 4ot
Mee ¥ ENtERA)9| HZE

NP ZIBFAEE 22 7] 9] M A 2l W E2 2 (pan dressed;
i, W, A=) 9 e AjA)skaL, vjEw AZEkE fistko]
0.1% (w/v) il gl HA|(4+1°C, 2042)3t%ict. 1}
5710l A7 AR F27) AFE 10% (W/v)
of IA4£1°C, 102)3F & FHO| Tt g5 A AT 54
o7 WO &7|E AlAstL BEF7]|+0]7](CHSHC-1700;
Chamco Co., Busan, Korea)E ©|-&35}0] 180+5°Col| 4] 35-7F
T Alzskoit. GRS E F v e W EnfER
L B AAe 2 BI-Y A3tgletel A AR 2T 5 5
ZH5E)3kaL, L o] A7 o] 4 mmE o] Fo| 2 Z|o] E(plate)
7} #F2k= % 3 (chopper, M-12S; Hankoo Fujee industries Co.,
Hwaseong, Korea)Z Tafglo] Azs}iet. a+nt A==
& " 2(total mix) T 7|zl Histe] MA| 2] 2271 20.5%,
AAE 971 4k 270t 51.0%, B E 23.8%, Rl S
<+ 3.4%, A% 0.7%, 225 0.3%, 5= 0.3%E 21, 4o A=

ahaict.
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EnERAL & U2 (otal mix) FF 7] thste] A
ZZ7] 49.3%, A AE 36.9%, ul2 ol 7.4%, E0lE Ho| A
E 3.7%, W 2.5%, A5 0.2%S ¥, &5 5 5E7F 7%t
T}, o]2 FAE] Wil RIS0C)N FEOR 3057
Fhadato] A zahoit.

Az

78 e AT TFAKS, 2020)00 A AJAIRE W of] whet of
S} Zro] AN Lh 2, A == texture analyzer (CT3-1000;
Brookfield, Middleboro, MA, USA)E o|-&3}0] 11 3}4]
= AIHA AlE2] A5 A3 o= Z451] 500,000 N/m*7}
WA o= A eI ok Al o2 S48t o A3
W2 L= H(probe)o] ¢ YF 2 A% 3 mmE ARESHSL
I, HIAE ] £ 50 79 600 mm/min, 57 Z10]9] - Al =
O] 57 30%E st o, A IH- T2 HO A9 Aoz 2
7 5 mmE ARESF T, HIAE &5 9] 4$ 100 mm/min, =
g 21019 B9 A 55 S| BEdst= A SR SFGrE 117 %l
SHAIE Al2tA 9 AI3EA AEY] A AR S5t
AL, oluf, A2 24 Al ZR2BE AFog A7 20 mm
£ AR HAE &%= 600 mm/min, £4 Zol= £7]
vl Al 5 mm7} Eli= A5 0.2 akGi). ©, A58 (MFDS,
2021b)of|l A B3t g xIsHA] ol A-8-8karA} sk A L
FEZAIHORE, f539 A2 A2 o= 54513141, 0]
S == 2082°CE sto], 27| BEF 7Aoo H8-
e, 7] dtap e 32 7] Bl 49
= AT (cylinder)oll 31 % 242t 745kt Aol
- 53] SAeE vhs H gkt 2| aghs AR 33 Hatghke
e glow, agEo] of 2] 7§7} g o] 9l A e A5
e 159 A 5 7H =2 o= Skt
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HIEbY]-2 532 2 Z 2Rl (riboflavin, vitamin B,), Lho]opAl
(niacin, vitamin B,), B[E}Y1 C, ¥R A, H|EFT] D]2] 4 2
o} o5 ZE3 BA42 AFEFX(MFDS, 2021b)efl A At
&N A =R o] o Aol ukek AAstiTh
ojuff, Bebl 551 A2 2 HETH1 ) 7-- Shiseido Cap-
cell Pak S-5 C,, MG (4.6 X 150 mm, 5 pm)o] %=} UPLC
(ultar performance liquid chromatography; Waters ACQUITY
UPLC system; Waters, Milford, MA, USA)Z, Lro]o}AlT} H
EFTl C&] 7% %- Shiseido Capcell Pak C,, UG 120 (4.6 X250
PR

mm, 5 pm)®] A2 HPLC (high performance liquid chroma-
tography; L-2000 series system; Hitachi Co., Tokyo, Japan)=,
H]EHR] A 2] 7-9- Shiseido Capeell Pak S-5 C ; MG (4.6 X 150
mm, 5 um)o| A-&E HPLC (Agilent 1100 series system; Agi-
lent Co., Santa Clara, CA, USA)Z, H]E} D2] 749 Shiseido
Capcell Pak C,, SG 80 (4.6 X 250 mm, 5 um)©| 2+ HPLC

(Nanospace SI-2 system; Hitachi Co.)2 A A|5}$i T}

27] 7hs= o] A=

ac
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7139 F42 Kim (2014)0] et ol wet AlRs
AA Bk, FA42 AEEA(MEDS, 2021b)o] A A =] )

AN %, AAE S4B o Hafs)
of A2 AAE AL, o5 ol8olo] FEATENZA
47| (inductively coupled plasma spectrophotometer, ICP;
ICP-OES Avio20; PerkinElmer, Waltham, MA, USA)& -4
steic
LS

Aol 242 AFA(MFDS, 2021b)9] A a-F-F o]
uket AAsEATh &, A A2 A7 o] Al2E flste] HAIE lE
2 (ether) 2 DA (AA] 1 g 25 mLA 3¥), #2352 70°C 7
32 E(OV-11; Jeio Tech, Daejeon, Korea)ol A AZ(124]171)
2 A Aol ol A Wgstar, 714] Z44(0.3-0.5 mm mesh)3t
S WEA Aspergillus oryzae 719 o-amylase powder (Sigma-
Aldrich Co., St. Louis, MO, USA), Bacillus polymyxa 7]
protease (Sigma-Aldrich Co.), Bacillus stearothermophilus 7|
2 o-glucosidase (Sigma-Aldrich Co.)&} Z-& FA R 4214
o2 A4HaseC). olold Fd Ha=o] 95% ofehs 225
mLZ 7hekal, dRulgate s 2o by A2ofA 1AIZE A
AR & oflehE A2 a4 wefee vl oo i
E2A BN AR EZ(FERES YL FAIE FEE o
H710] 78% ogkE: 15 mLE 7ksto] 2 ES AT £ o
Fsto] A|z)ol ofkstar 78% ofetEo] Eol= MH
AloF 23ES o]gsto] HIA Y IHFES el = &71H
78% ollgtZ, 95% ofletE, obAlES] =& 427} 15 mLA 2
3 WRES Aot AolHe B o5 fa B o
TEL 105CE 2% HA27](DS-520M; Daewon Science,
Bucheon, Korea)ol| A ZgEo0] HolSli= fe|o1}7| & 244]
b A2AZ1AL, gAA B oA TAIZE ste] A SRt

<, vle] Agsto] el 2 EE LT fre]ojutr] o
AE W oz sholet

thZ+#(Escherichia coli)

o] A A5 (MFDS, 2021b)oll =54 7
2 5ol wkeh AATsEITE thd=Fo] 412 A1 9 1 mL
of 7} A 3|4l 1 mLE oA+ =2 AT (Petri-film™
CC; 3M Health Care, St. Paul, MN, USA)ol| 304 &3t 5,
HiH(35+1°C, 242241 7hsH e}, th -2 32 Rt 5 210
7125 AT g AL T B J kel 22 3
Aulj4=E Foke] i<t == Uehf ol
ULEE L oL X]

> AOAC (2000)10f] wheh 22 Aebrtdi=
H
o

U
A2 semimicro Kjeldahl'Ho =2, ZA|Wl-2

=
=

1=] [e)
Ly

ol

o zchu
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Soxhlet] 0.2, 322 714 3]s} o = 747}
a2 100-(2 e s
o= Aikste] LreR /it

AUAl= GRHIE S HIROe R, S7FREAES B
(RDA, 2016)°| A AAIRE ] = of | A ZAbA (- 4.27,
A99.02, BHpEsHE 3.87)8 &850 AFESIIT)

=i

At
gl

o

ot

Awl AIZZH(MFDS, 2021b)o| 4] A58t e BA 2
sahy oz AU &, A 348 A2 Nae dAE
31BN 7 L, o] 5 LA Tl 552l tha %-8(500 mL)
9 ojmsto] Azstoiet A 54 A2l AA 10 mLo|
AEAEFEK,CO,) &4 2-312-2 718t 0.02 N ZAk
(AgNO,)-8-9l1 o 2 2 slo] Ah=o}3irt.

Zot0| =4t

ofu|ieAke] F4-2 AOAC (2000) R ol AIAE]o] Q= o]
A BAY B AR 02 AAIsth Fotuliate] £
412 9lgk AAle) 7hs-halhs Aol AR AR A oF 10
mgoll ) 7Hs] AlBTH1S5 Pyrex test tube)o] 23]
F3t ok, 24719 6 N HC19| A7 =S 7hsto] da S35
Alo] W&-51a1, o] & heating block (HF21; Yamato Scientific
Co., Tokyo, Japan)ol|l A 7} 2](110°C, 244 7hste] AA|s}
et oo A, AT HAl= 7HEsE-2 glass filter (Aspira-
tor A-3S; Eyela, Tokyo, Japan)= Zr¢rolakslal, Aa3d<ds
Z7](Rotary Evaporator N-1000; Tokyo Rikakikal Co. Ltd.,
Tokyo, Japan)= 40°Coll A ZI7AZSH 3 thA] B2 719t o
& 9 FE3 AL, o) B RES sodium citrate $H5-Y
(pH 2.2)& AR8-sFo] 25 mLE 4-g-5ko] A|253ict. obn| Al
O] #A41 & A AA| 9 AT S obr] =AMFE4] 7] (Mod-
el 6300; Biochrom Ltd., Cambridge, UK)= £435}a1, A=}
k. olu] FHZo] A== 79 2hof2HA| (membrane filter)

& ojzks}o] M5

A HPAE B8 Al #2-3-+= chloroform-methanol 2:1 (v/v)&

33t &80l & AS-51= Bligh and Dyer (1959)H o2 -
ol AREBEATE AMAE A4 23t A=A A7l
5321 methyl tricosanoate (Sigma Aldrich Co.)E 1 mL
7Fek th5 14% BF,-Methanol (Sigma Aldrich Co.) 845
83191 AOCS (1990)%of| mheh AAISHALE. 5, A AR W
- EFEEHo] 7hstolzl ARt Al RE o]-g-sto] At H|
2o AH 233 $of capillary column (Supelcowax-10 fused
silica wall-coated open tubular column, 30 m X 0.25 mm 1.d.;
Supelco Japan Ltd., Tokyo, Japan)©] Z2He gas chromatog-
raphy (GC-2010 Pro; Shimadzu Seisakusho, Co. Ltd., Kyoto,
Japan)E o]|-§-5tof ZA{5H3IT

O Ho m({)}ll rloh

B35 2| 9PA] A2 A 79 H2-of F U 2o A BY
3 2 A"AK Applied Science Lab. Co., Baldwin Park, CA,
USA)#o] M5 A7k v asto] 5245t

43188 Hur et al. (2015)0] 1533 o] me) 247te)
sjol(ehol, 9jo}, 430, B Axste] WAL .
T79] 43k= 200 mL AHZHEeRAs o] uRafigt Al S goll B
H(saliva) 6 mLE 7Pl v EHE ¥ & g8
(Parafilm M-996; Navimro Inc., Seoul, Korea)22 A&
gkAF QS W83 § 37°CE A" shaking water bath
(SWB-10 Shaking water bath; Jeio Tech. Inc., Daejeon, Ko-
rea)ol| A Z1703] WHIA]7|HA] SEZF 23HAF L) 9]9] Ash=
Tl A sk 2t Al=of §19 12 mLE gof & &etstar
253} t}-S- shaking water bathol| A 23] IREA| 7] H A 24]
b 23PA AT o]l pH7 3 o)/ &2 /455HH 6 N HCl= ©]
B3] pHE 3 olsha 245tk 24 9 o] Ashe 7
73k 9ol A A28 0 2 28} el 2okEo] 2% 12 mLoh
959 6 mL, 123 FEAR 2 mLE Ho] BT AR
Th5- shaking water bathol| 4] %174 5] ik A]7| 1 A] 24 7F 2-3F
AlZiet oldf pH7L 5 osto] ALt 8 o]4e] E¥ 6 N HCI 6
NNaOHE o|-&5}of ofihd Ti= oF dzbe] oo & = QA
2Tk 4, 91, 44 9 g A B AR 4aE
2](12,000 g, 152)3}o] J5HE W2, 9 g e A%
SElTh Asha2 40} Sl itk 43} £ FEko] AdH|
&(%)= 3F L

N b

7} FEARI A (KS, 2020)], 0] 5 3Eo] gt 4 A7te A
2510 Table 10] LER 21Tt

1x7] g TYUIAE 359 AR HAZ7]Tol7}
110.5 % 1,000 N/m?, 2250} M =7} 22.4 % 1,000 N/m?, &
nfER AT 14.5% 1,000 N/m2o| gtk olu), e AshaEe
ZA=7} 20,000 ©]5} N/m?o|HA] H&= 1,500 mPa-s ©]A}o]o]
of Grhal A E R glout, ErpeRAl] A9 A 20| 2
713t Aol 7)0] ZAeA] Uokth. ole} e x| Bg T
YRS AE 350] B4 hAo] tfst 4TS A2 ZA(MFDS,
20212)0] T AEAES B 7)20] ALl A A 2

ARATFA(KS, 2020)0] 1S EE EA 719412 3
£ 50,000 22-500,000 ©]5} N/m2, 22H412] -2 20,000 =
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¥}-50,000 ©J5} N/m?, 37| 2] 7-9- 20,000 o]} N/m?*o] A HRISAE 3F e 24 Abol= 7HE, mhl B 7t A9 9

AE 1,500 mPass oV Ao A E5He A9 BE/ MAZ] K (o], 99 L B, ARG FRASY F
ol IEbA(XIok M) B4 7120l H27] D0k MRS of )3 Ao ulRolef wiekElgict.

2R MG BA VIR, Telm e ERRERA 227] 38 DRASHAIE 359 100 g GR[E A,
L 3UAER A9 B4 712 APRA. 0|9k 2ol 31 w]ekl SE(A,D,C,B,, B)), 7710 2324 L 2), Aol

Table 1. Standard specification and results on physical, nutritional and sanitary properties of grill product with super-heated steam, sweet
potato salad and tomato mousse using yellow croaker Larimichthys polyactis for senior-friendly foods

Specification’ Judgment?
Property Standard Product Result ————
MFDS KS MFDS KS

>50-<500 (Step 1) Superheated steam roasting 110.5£9.5% P P

. Hardness (x1.0° N/m?)
Physical
Viscosity (m-Pa) 21,500 21,500 - - -
PP
Protein (g) 26 26 ¢ PP
Tomato mousse 10.2+0.1° P P
Superheated steam roasting gr01 P P
A(Ug RAE) 275 275 _Sweetpotatosalad
Tomato mousse u Uu
_Superheated steam roasting  10.26 P_P.
D(g) 210 215 Sweetpotatosalad 279 P_P.
Proximate Tomato mousse u U
composition  Superheated steamroasting 6068 PP
Vitamin C(mg) 210 210 Sweetpotatosalad  ND u_u
Tomato mousse u U
Superheated steam roasting P P
utitona! 5,(0) 015 2015 Swelpososakd  010:000 U U
Tomato mousse P P
Superheated steam roasting PP
B, (mgNE) 21.6 >1.6 P P
Tomato mousse P P
_Superheated steam roasting 763 P.Y.
Ca(mg) 275 280 _Sweetpotatosalad 530 u_u
Mineral Tomato mousse . u Uu
_Superheated steam roasting 2582 u_u
K(mg) 2350 2350 Sweetpotatosalad 2313 u_u
Tomato mousse u Uu
_Superheated steamroasting  ND u_u
Dietary fiber (g) 23.0 225 Sweetpotatosalad 070 u_u
Tomato mousse u U
Sanitary Escherichia. coli n=5, ¢=0, m=0 All products Undetected P P

(non-sterilized product)

Viscosity should be applied in liquid products with hardness of 20,000 N/m? or less. 2P, Pass; U, Unpass. *Different letters on the data in the
column indicate a significantly different at P<0.05. RAE, Retinol activity equivalents; NE, Niacin equivalents; ND, Not detected.
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& A E AaR= Table 13} 2ok 2x27] &8 12544
359 100 g & T bk BtHF7]to] 22.4 g, a1tut
AP E 6.7 g W EOfERA 102 g0 & | 712(6.0 g ©14)
of H|gko] 3F-0] K E=9kth 7hx7] S8 I XSHE 3F
9] 100 g F HIEHY] kg2 X84 HlEtql = Hlewl A7} vt
S7170] 97.01 ug RAE (retinol activity equivalent), 151}
A E 340 ug RAE 9 E0fERA 17,00 ug RAE, HEF D
7} BEZ715E0] 10.26 ug, L7 AH =279 ug Y ERlER
& BHE, 84 vlgIQl vlEkl C7F BE5710] 60.68
mg, Atk AR E EHE W EulERA 417 mg, H[EI B,
7} 8 2=7]70] 0.18 mg, THu AH = 0.10 mg Y EofEE
2 0.33 mg, ¥|EM] B 7} #}8%7] 0] 24.28 mg NE (niacin
equivalent), Z2=uF A= 1091 mg NE ¥ EolERA 13,77
mg NE©o| It} o] /do] 27| g8 15 X3H4E-9] 3%-2] 100
g & HIEH gFpo] AlE5X(MFDS, 2021a) B g4kl
F(KS, 2020)(HIEH] A B 75 ug RAE o)/, HIERI D 242t
1.0 % 1.5 pg o4, e C 5= 10 mg o]/, H[EHY B, 25
0.15 mg ©]4}, ¥Rl B, 5 1.6 mg NE ©]/)] u]sto] v|e}
1A= 15EES7Itolol S5, HIEH D= 25 (2571
o] & aAtup Al E)o] S, eI C= 15(HEF7]H0])
o] &%, HIEI B, &= 25 g3 7|to] E EnpERA)o] &
%, HIEH] B= 35 (H 57| te], alup Al = 9l BEupE s
2)0] FZEeh
2z7] 2§ 1 XBHAE 359 100 g & #7174 Rk

#0] IFZ7]L0] 76.3 mg, L0k MHE 53.0 mg L Enp
B2 485 mg, ZHgo] dHEF 7|0l 258.2 mg, altut Al
T 2133 mg, Y ENfERA 1452 mgO 2 Al EFLHMFDS,
2021a) Y FHEAL FE(KS, 2020)00 4 AAEE 7|24 2+
7} 75 mg 9 80 mg, ZH§ 25 350 mg)oll 2-&3519S o] 2
9] ¢ dF 7ol 150] AE-5H(MFDS, 2021a) 7]+
Aof| FFHE L, AFS 155 SFEA ot 1z 28
AP FIBFAERD 352] 100 g F Aol g HEF7|+
o] 2%, LAY E 007 g W ENfERA EHEOR, 4
Z(MFDS, 2021a) 2 FH=tAM 2(KS, 2020)01 4] AA]
[2(Z71 3.0 g % 2.5 g)ofl A-851902 wf 350 i 5%
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FIES AUl 7| A A EF T (MFDS, 2021a)} g4t
#2(KS, 2020)] 0. &2 247} v|al HESE A3 3 GF 7]t
7E(H 7, HlEb A, v]ERY D, H[ERY C, H]ERY B,, HE}
1B, Z4) 9 65 (h 3, vlebul A, H]EFY D, HIEH C, H]
EFY] B,, HIEFY] B,)9] QA Eo], altut A B B 38
Thl A, vlebyl D, HIEH B,))9] ¥Rl ERfERAE 1
= 33( 4, HlEt B,, HIER B)o| B SFE I} uhet
A Zkx7) gg DR RISAE 35 1he] P B Atol=
FAE 9 A0 ARgEFo) ot AR FR7] JdEY
3|4 ket AR 59 Jdgwel zfo] ol 25t o]
2 ZeE] Qi
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THASAEe 2 wE AAE I, AR EE(KS, 2020)
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Table 2. Proximate composition, salinity and energy of grill product with super-heated steam, sweet potato salad and tomato mousse using

yellow croaker Larimichthys polyactis for senior-friendly foods

Product Proximate composition (g/100 g) Salinity Energy
Moisture ~ Crude protein  Crude lipid Ash  Carbohydrate’  (9/100g)  (kcal/100 gy
Superheated steam roasting 68.8+2.2°  22.4%0.1° 71050 14010 08 0.240.0° 160.8
Sweetpotatosalad  665:03° ~ 6.7:0.1° 9.310.6°  07+00° 168 . 0.3£0.0°  177.5
Tomato mousse 69.8+0.92 10.2+0.1° 12.3+1.82 0.9+0.0° 6.8 0.5+0.0? 180.9

ICarbohydrate (%)=100-(moisture+crude protein+crude lipid+ash). 2Energy (kcal/100 g)=(Crude proteinx4.27)+(Crude lipidx9.02)+(Carb
ohydratex3.87). *Different letters on the data in the column indicate a significantly different at P<0.05.
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Table 3. Total amino acid contents and composition of grill product with super-heated steam, sweet potato salad and tomato mousse using

yellow croaker Larimichthys polyactis for senior-friendly foods

Product® (g/100 g) Product (g/100 g)

EAA' NEAA?

stSel;pn(:rrhozastteir?g potgrcv)e:atlad Tomato mousse stsel;prgrpoiastt?r?g potgrcv)eseaflad Tomato mousse
Thr 1.08 (5.1) 0.32 (4.9) 0.51 (5.1) Asp 2.08 (9.8) 0.69 (10.8) 0.93(9.3)
Val 1.01 (4.8) 0.36 (5.6) 0.50 (5.0) Ser 0.99 (4.7) 0.28 (4.4) 0.53(5.3)
Met 0.63 (3.0) 0.21(3.3) 0.38 (3.8) Glu 3.55(16.8) 0.98 (15.4) 1.61(16.1)
lle 1.00 (4.7) 0.34 (5.3) 0.51(5.1) Pro 0.86 (4.0) 0.30 (4.6) 0.42 (4.2)
leu  176(83)  056(88)  083(84) Gy  110(52)  032(50) 043(43)
Phe 1.01 (4.8) 0.34 (5.3) 0.56 (5.7) Ala 1.43(6.7) 0.41(6.4) 0.64 (6.4)
His 0.51(2.4) 0.17 (2.6) 0.25 (2.5) Cys 0.19(0.9) 0.02 (0.3) 0.10 (1.0)
Lys 1.75 (8.3) 0.53(8.3) 0.71(7.2) Tyr 0.80 (3.8) 0.18 (2.8) 0.40 (4.1)
Arg 1.44 (6.8) 0.39 (6.1) 0.65 (6.6) Sub-total 11.00 (51.9) 3.18 (49.7) 5.06 (50.7)
Sub-total 10.19 (48.2) 3.22(50.2) 4.90 (49.4) Total 21.19 (100.1) 6.40 (99.9) 9.96 (100.1)

'EAA, Essential amino acid. 2NEAA, Non-essential amino acid. *The value of parenthesis means percentage of each amino acid content to
total amino acid content. “Different letters on the data in the column indicate a significantly different at P<0.05.
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Frofu]| Al - dzof, AR RS0
A3k FdtE Al
F27] L8 1P FSHIE 3591 100

%782 Table 49} et Zh27] 28 R X5H41% 3521 100 g
S AR S IS 71017 6,457.5 mg, AlHAp AU
©7}7,429.0 mg, EVFERA7}10,980.1 mgo| ek Tz o
A LFZTHAFY] APPAE 242 BEF 7ol 9] A Hie
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(29.6%, 1,905.5 mg) & Z3}4K26.8%, 1,730.9 mg)2] =012
on, yup Aejs o] A9 3kAko] 50.3% (3,734.6 mg) 7}
2 =90, oo 2 Zejellibo] 31.7% (2,358.3 mg) I Kl
AAH(18.0%, 1,336.1 mg)2] <=0]9] o0, EulEL A0 Ao 3
3}Ako] 45.9% (5,035.7 me)E 7H w9k, the o & Za|ol
4H33.9%, 3,721.8 mg) H H1=ql4H20.3%, 2,222.6)2] <=0
ek x7] S AP HSAE 359 100 g F 78 A4
O] T, o9 o H 242 BEF7I01 A9 16:0 (42
890.0 mg, 13.8%), 16:1n-7 (242} 1,028.0 mg, 15.9%), 18:1n-9
(Z¥7} 1,590.0 mg, 24.6%), 22:6n-3 (Z}2} 884.5 mg, 13.7%)}
E24F01aL, atup A =0] 79- 14:0 (ZH2F 1,004.1 mg,
13.5%), 16:0 (Z}2} 2,037.4 mg, 27.4%), 18:1n-9 (22} 1,141.2
mg, 15.4%), 20:5n-3 (Z+2+ 1,052.8 mg, 14.2%), 22:6n-3 (Z+
7} 1,088.3 mg, 14.6%)¢} -2 5%0|on, EnfER A9

749 14:0 (42 1,359.7 mg, 12.4%), 16:0 (2} 3,171.0 mg,
28.9%), 18:1n-9 (ZFz} 1,892.3 mg, 17.2%), 22:6n-3 (ZFz+
1,162.3 mg, 10.6%)9} &2 40| ]I}, o]} Zro] 27| &g
AFHBAE 3% Tholl 2 AHAE 2o Zpol7t Qe A
HGS7]Fol= 27|l o3k FaFel Bhd, atap e
= Aot oFfiof o3l 54 = 317] wlzoltt. T3, EvpEFA
=AY = S wimolet Tt E Sieh

o

AStE

27] B8 1 RSHAE 359 100 g F0 223k&-2 Table 5
o} Zt} A1ZZA(MFDS, 2021a)7} g4k F2(KS, 2020)
ol A= PG XIS ES ALY Al A FH Y 4% 55 571
flete] A9 B4S 2ATAY A3tof| golgt Aiolu 3
Bi7} E e & A2 stAY, YA dES 2G5t Ak E 7het
AlE 07 AoJstal Qltt. o] SAR 27| S8 1L 754
¥+ 359 askeS ARt 327 B8 RIS E 3T
o] a:3ka& HAZF 7|70l 81.6%, A0 AHE 89.5% Y &
HFERA 86.9%0] et o]t Zro] 2hx7] 8- R HSHAE
3% 7he] Ahgol it Afol= Fx7|7F JestH o g FAb
= 5ol Hlske] Ax2]9] ghafo] Aof 50| ¢1ofslal(Kim
and Kang, 2021), 2ol G4 A = ol w2 7| Eaf & o](Sato
and Takagi, 2017) £3F7} 2 k= o] 2jofie a1t} Al

Table 4. Fatty acid contents and compositions of grill product with super-heated steam, sweet potato salad and tomato mousse using yellow

croaker Larimichthys polyactis for senior-friendly foods

Product (mg/100 g) Product (mg/100 g)
Fatty acid Superheatgd Sweet Tomato mousse Fatty acid Superheatgd Sweet Tomato mousse
steam roasting  potato salad steam roasting  potato salad
73(01)y  428.0(58)  95.6(0.9) Monoenoic  2,821.1 (43.7) 1,336.1(18.0) 2,222.6 (20.3)
29(f  28()  34() 18206 1330(21)  1729(23)  8917(81)
370.1(57)  10041(135) 13597 (124) 18306 10702) A8 -
458(0.7)  121(0.2)  175(02) 101 (1.7)  13.1(0.2) 0225(9.3)
8900(138) 20374 (274) 31710(289) 202 2008(31)  224(03)  389(04)
649(10)  164(02)  350(03) 20306 340N
321.5(5.0)  2203(3.0) 3044 (2.8) - 138(0.2) -
10102)  135(02)  491(04)  204n6 S
183 (03) : - 618(10) 70001 108(01)
Saturated 1,730.9 (26.8) 3,734.6 (50.3) 5,035.7 (45.9)  20:5n- 4874 (7.5) 1,0528(14.2)  595.6 (5.4)
14:1n-5 75(01)  58(0.1)  74(0.1) 22:6n-3 884.5(13.7)  1,088.3 (14.6) 1,162.3(10.6)
16:1n-7 1,028.0 (15.9)  172.5(2.3)  302.3(2.8) Polyenoic  1,905.5(29.6) 2,358.3 (31.7) 3,721.8 (33.9)
18109 15900(246) 11412(154) 18923(172) 6 1471(24)  1747(23)  3917(36)
20109 941(15)  166(02)  206(02) 3 14958 (23.1) 21542(290)  2804(26)
22:1n-9 574(09) - - TFA* 6,457.5 (100.1) 7,429.0 (100.0) 10,980.1 (100.1)
24:1n-9 44.1(0.7) - - TL (g/100g)® 7.1 (91.0) 9.3 (79.9) 12.3 (89.3)

'Different letters on the data in the column indicate a significantly different at P<0.05. *trace, less than 0.5 mg/100 g. *-, Not detected. “TFA,

Total fatty acid. STL, Total lipid contents (g) of samples (100 g).
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Table 5. Digestibility of grill product with super-heated steam,
sweet potato salad and tomato mousse using yellow croaker Lar-
imichthys polyactis for senior-friendly foods

Product

Digestibility (%)

Superheated steam roasting 81.6+0.5>
Sweet potato salad 89.5+2.72
Tomato mousse 86.9+1.1°

'Different letters on the data in the column indicate a significantly
different at P<0.05.

£ 9 EofERae] 49 RS vhai Aol Ao Qg &
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Al ol B ol 22 220 2k o

Hol x%7] 2 %_ﬂaﬂx@]—/kl 0o 7ol o] H-,—]o]—oﬂ S
o 2=3lof] thgt 9= gl 742& HekE Qlch

A A}

2 Ate T a4hsh(R2022067) 9] Aol ofsf -4 =
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