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Development and Quality Characteristics of Hamburg Steak, Cooked Rice
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This study was conducted to prepare hamburg steak (HS), cooked rice with vegetables (CRV), and white stew (WS) us-
ing Pacific anchovies Engraulis japonicus with different physical and nutritional properties as senior-friendly seafoods
(SFS) and investigate their quality characteristics. The hardness values of HS, CRV, and WS were 319.5x103, 20.4x10°
and 2.1x10° N/m?, respectively. The viscosity of the WS was 12,514 mPa-s. The nutritional properties of HS, CRV, and
WSwere 19.7, 6.2, and 7.5 g/100 g of protein, respectively; 12.50, 83.97, and 15.96 ngRAE/100 g vitamin A; 1.53, 1.51,
and 0.35 pg/100 g vitamin D; 16.96, 2.82, and 4.13 mg/100 g vitamin C; 0.40, 0.07, and 0.19 mg/100 g riboflavin; 6.68,
0.34, and 2.30 mg NE/100 g niacin; 93.6, 35.4, and 82.1 mg/100 g Ca; 290.1, 103.9, and 158.6 mg/100 g K; and 0.11,
0.02, and 0.04 mg/100 g of dietary fiber. Escherichia coli was not detected in any of the products. These results suggest
that HS be classified as step 1, CRV as step 2, and WS as step 3, according to the SFS standards of the KS. Overall, the
nutritional and physical properties of the products were improved.
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o|et A7} X & Argolct. o] 2 Qlato] =4 AgH(United
Nations)of| A= H] =g 2 B 75 654] o142 QI+-& 11
WA= RRol, TEeATe] Hlgo] 7% ol 4¢- weis}
AFg](aging society)=, 14% ©]4}2l 79~ 113 A3 (aged soci-
ety) 2, 20% oJAFQl ¢ % 315 A}S](super aged society, post
aged society)Z A 2J5}o], T2]5}a QIth(KDB, 2020; KOSIS,
2022). f-2jutetoll A 654 o4 Q1 vl &S B Rk 1L
B 3=20000]) 7.2%E 1 3FAFS o X191, 2019 o))

Blof| A ZALS]E EE k= AR Y(2035d)0f] v A]
T oF 10| W2 25d 0= o SEIL glon, Irfie 1434,
0|2 881, o|g o= 81, U2 T7TH R A SEL 9l
o} whebA, agstol] whE o AR A A A SAS X4axs)
517] fIstol= ok Uet w7 nR7 A = AL stof et
A2, A A, 34 A A o] @] of| = A F el o kA
A Z}ol[ 4] A4t ol (masticatory disorder), $1814ol(dysphagia),
2314 ol (digestive disorder)]ofl 3t A= A ASFCHKim et
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al,, 2015). ofe2fgt drofA f-2jueoll A g ZIsHAE
thato] AlETLA(MEDS, 2021a)3} 324 F2(KS, 2020)
oflA P FIeFAFE] FE B S TSkt oS Ao
shi, o]o] A, B4, ek W SIAbe] Tk 1AL A
3 Qich

Y x| (Pacific anchovy Engraulis japonicus)+= $-2|1}2F A9t
oA 22 1017 oF 209kE0] ]2 = 3(KOSIS, 2022), 191 1
2 o] Bt 8.16 maniday =, S-eluket FeIFo] chas
[8hs 424 %9 SO t(KREL 2019). E3F, EA=
#42) QAT A o]z 2xo] HEET(Kim and
Kang, 2021), 517} ez 41410 2 chil 3} 252 Ao}l
=ARQL 2ol Al(lysine) ) E#| 2 H(threonine), F7| A& 2
), HIEHRI(B,, B,, niacin) 52 £ 117QlE0] IR & sh=
PGt TR B opy e} A I 2 AlEelH, Tk
3t AlE] 7152 7H EPA (20:5n-3, eicosapentaenoic acid)2}
DHA (22:6n-3, docosahexaenoic acid) 5 <M 7}-3 A|AHE
wo] g3 o] Qlth(Jeong et al., 1998a, 1998b; Kris-Etherton
etal,, 2002). o] 2|3t B 2= Ap7kax3t B4 B4 o] ol W=
H5)| =] 31 (Sato and Takagi, 2017), 3= w2}, wabA], E
Ag ek B OR o|galy] Slstel g nYAsAE
3} -2 thokst 715 ] o] AAlskeHKumolu-Tohnson
and Ndimele, 2011; Sarinah et al., 2021).

SHH, BAE 83 AR T Bt AR
Hx| A O] A2 (Kim et al., 2005, Lopetcharat et al., 2007),
orAA] W §-EobA A (Zhou et al., 2016; Shimoji et al., 2019),
& Fx 9] oo U YJA(Hasselberg et al., 2022), 7F= HX]
9] A|=(Abraha et al., 2017) ¥ $JA EAJ(Kang et al., 2015;
Citraresmi and Wahyuni, 2018) 5-¢] it}.

2 Aol A= PARE B LG ZISFAF Y Aol Tt d™
o] A= A4, =4, Y 9 SIS Rt EA) FHEkH|o
=L, BA] opAfjERY, HA] Sfo] EARO] S A 54l AL, 0] 9
FAEA o thstol = HESIIT
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M=

FURQ B (Engraulis japonicus)= 2F-=(round) AFE]
o] AolE 20204 40| BAEE FRA 28 HEAolA
FUsto] AL}, Rl BT AAKES Food Ingredi-
ents Co. Ltd., Ilsan, Korea)2 Q1EjHl o2 2 ¥ 41918141, 7F
Z(Sempio Co. Ltd., Seoul, Korea), =7k A2 2527, %
715, AR W T3(25F Ottogi Co. Ltd., Anyang, Korea), 24}
AE W I72(E Gompyo Co. Ltd., Seoul, Korea), tHA v}
, ' 9 A& CJ Cheiljedang Co. Ltd., Seoul, Korea),
b gk 9l ns ek (5 Eselnara Co. Ltd., Daegu, Korea),
B 9 5(25F Seoul milk Co. Ltd., Seoul, Korea), 7}~

o

L EA(EN Food Co. Ltd., Paju, Korea), 22 (Epureun Co.
Ltd., Namyangju, Korea), 3% 3 H(SIB Co. Ltd., Miryang,
Korea), H141517] tha8, 925, 32, dhot, %, ik ol v
A2 A E FGA A I PutEZRE 20209 4Lof| 2+
FeJstel Ahgsteich

RIS ES nPTSHAIF 35(LAH0|3, OFxfE

T2 EE WA ] A2l WA (pan dressed; T
2], W, A=eju] 9 e AA)star, vjdl AsE fist
o1 0.1% (wiv) 5474t golo] AX@=1°C, 108) F 4]
2 W g b, o] 2 SR, T92] 470] 4 mm
2 o] 2ol R Zd|o]E(plate)7} & &3 (chopper, M-12S;
Hankoo Fujee industries Co., Hwaseong, Korea)Z t}a|5}od
Al zsk3ict

BA| gEtAE o] A= F YA (total mix) T 7150 thsto]
A g] WA 68.3%, HA| 7] ThS 13.7%, 22 312} 10.2%,
7HE 5.1%, A 1.7%, A9 0.3%, 23 0.3% 2 53 0.3%
2 Ao 9L The, Wuste] MEOR WE T AR 2]
(4 cm x4 cm, F7 1 cm)E A &5t Zato|dof| A 557
9] A8} %Ak, o]0} A W] FhtA8|0] 28 v]u] L2 demi-
glace) 25 5 U2 o 7|20l chste] e 32.3%, WA
32.3%, E7HA 22 16.1%, 713 16.1% D T3 32%E W,
/o] A7 22 81k o] A|zsholc ol vl 44, B4, Ao
W 914 B8 AR SlaEo]Fo) S jste] Aol
TG0 35%7F Hes 23et oz st

A opfEE F HA S 7ol st} g oAl
OFu} M= 3.3%, 2 9.5%, A71E0.9%E 715k, EolEd
o, of7]o A B2 18.9%, S 56.8%, THZ FilH|A
1.4%, T2l djg} 3.3%, th2l vhs 0.9%, 78 0.9%, 42 0.1%
2R 0.5%F HaL 2087 7HEske] A28tk ofuf ofxj
e &= T A 2 V|E0 ] 5 72.3%, 5 27.1%, 7f
Q54 0.6%, 230.1%S A7 98 F 1587 Fol 1, 4
2 1358 29 Azs9tt

sfo| B2kt 5 U] Fo 7|20 fsto] e WA 55.7%
AHAEA 43.7%, 25 0.3%, T3 0.3%S ¥al, &3 & 5527
Tbedste] AlzsteIc. o] ARG Blol= A Ak F ulx
T 710l disto 31829 76.4%, -+ 17.8%, FoF
nhs B 1R 1.3%, A8 1.9%, 25 1.3%S A2 41
/o] 7| =5 1057t o] Al xsk3lrt.
ax

e At AKS, 2020)00 41 AlAIRH R o ket o
L3} Zro] AABFQITE &, 7 == texture analyzer (CT3-1000;
Brookfield, Middleboro, MA, USA)E ©]-8-5}o] 11 215}4]
F ANTA AEQ] A9 A3H 2 S48k 500,000 N/m*7t
A o= A IRk o Al ez Z7stqlt). oluf A3
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flo

IZZ H(probe)] - YFOE 2 3 mmE AME-SFS
AE £E9] A9 600 mm/min, 57 Zlo]2] - AR
7 30%= 3t o, A1 T2 H o] L AFP o= 2]

S AHESH AL, B AE &5 9] -9 100 mm/min, &
[10]9] - Al 5E 48] Wedt= AR shglrh 1A
ShAE A2eA 9 AREA AlEe] AEe Ao 45t
L, ole], A2l 4 A ZRBE = AP SR 27 20 mm
E ARSI AL, HIAE £ 525 600 mm/min, 274 Zlo]= 87]
vichol| A 5 mm7} Bl 2| Q0 & skgiet. o, Al E2A(MFDS,
2021b)ol| A 57t a1 X FHAFol| H8-5kaLA}; Bk A L
FE AR, f-53 A2 A2 o R SAs%aL, o
S 2= 20+£2°CE 31, 2] kA o] 9] 9 |
TR, HA] opAfjER T E ] Sfo| EAR O] A 85 A
T (cylinder)ol] %1 & 22+ 4519t Al 53] 574
ok 2| gkt 2 aghS A 919k 33] Hatk o= UEhf e
o, 1gEo] AY /W7t gl o] Al A A 24t 1y E
O Ax F 7H} w2 gho = B9t

HIED!

ox oM 10 kI
N 9 i @

ekl 5F[E] EEZ 2 (riboflavin, vitamin B,), L}o]oFAl
(niacin, vitamin B,) B]EF] C, ¥]eRT] A, 9]k DJ] 7 2]oh
0|5 T8ak H492 A& H(MFDS, 2021b)ofl A 1t 1143
HA| T 2utE T o] o5k AukRiol whel AA|skeIT ofu,
H]EFY] 5%0] 242 2] 1 Z ety o] A9 Shiseido Capeell Pak
S-5C ;MG (4.6 x 150 mm, 5 pm)©] 42Hl UPLC (ultar per-
formance liquid chromatography; Waters ACQUITY UPLC
system; Waters, Milford, MA, USA)E AE-510] o] 5AMS ||
&-2:10 mM NaH,PO,&H(35:65, v/v)S. & 8}al, 742 0.8
m/min, 24742 530 mme, Uo]obalz v]ehyl o] 7
< Shiseido Capcell Pak C , UG 120 (4.6 X250 mm, 5 pum)
o] Azhel HPLC (high performance liquid chromatography;
L-2000 series system; Hitachi Co., Tokyo, Japan)E Al-8-5}¢
o] %EAFS 0.05 M KH,PO, 0P EL E (60 : 40, v/v)& 3L,
942 1.0 mL/min, 2314 254 nmE, H]EFY AQ] A&
Shiseido Capcell Pak S-5 C,, MG (4.6 X 150 mm, 5 pm)°] %
2%l HPLC (Agilent 1100 series system; Agilent Co., Santa
Clara, CA, USA)E AR89 o] 5/d5 ol e-2:5(95:5, viv)=
3hal, 942 0.5 mL/min, 23342 460 mmz, BRI D2
73-%- Shiseido Capcell Pak C , SG 80 (4.6 X 250 mm, 5 pm)©|
A2+ HPLC (Nanospace SI-2 system; Hitachi Co.)& AMES
of o] F/= MlEhE:10%: ol eH2(0:1, v/v) = SHiL, 52 300
uL/min, 2448 254 mmz sho] AA|5kAch

71789 42 Kim (2014)0] A3t {¥He] ot Al=E

AAEBHL, FA2 AE55 A (MFDS, 2021b)of] Al A= o 9ls=
FAOR HAABIHE &, AAIE 54 SR Eafjste] A

Ae]staL, o] 5 o8-8t fr= A eh-Eet=rHE A 7] [Inductively
Coupled Plasma spectrophotometer (ICP); ICP-OES Avio20;
PerkinElmer, Waltham, MA, USA]Z £435}3it}. o]uf £4]
Z7L2 RF power 1,400 watts, lens voltage 8.0 v, nebulizer gas
flow (Ar) 0.97 L/min, plasma gas flow (Ar) 15 L/min, auxil-
iary gas flow 1.275 L/min, dwell time 50 ms= S}$itt.

o
Aolaig

Aol 2412 A5 A(MFDS, 2021b)9] Fa-FFHol
5, AAE Almo Al2E flske] HAIE 9
B 2(ether)= ZA|(AA 1 g3 25 mLA 31), w23} 2 70°C
HF-2E(OV-11; Jeio Tech, Daejeon, Korea)of| 4] 31524 A=
2 ElAjA O ol A sk, 214] £44(0.3-0.5 mm mesh)gt
S WA a-Aspergillus oryzae 7Y o-amylase powder (Sig-
ma-Aldrich Co., St. Louis, MO, USA), Bacillus polymyxa 7|
< protease (Sigma-Aldrich Co.), B. stearothermophilus 7]
a-glucosidase (Sigma-Aldrich Co.)@} 2 A 42 £} F o2
7hEafiak At ool A &4 FallEol 95% ol ek 225 mL=
7hstar, dFujEHo s g v A2oA 1A7F AR
T ofgkZ A7 A4 Eefles vlE] fEloj o] 12 A4
AN F2EF[HERES 92 FAE A 2o 2371(A)
78% oleke 15 mLZ 7felo] FRES BAAIZ]  olaksto]
Aol ol 7k} 78% olfgk o] Solglis AlH Wt Alof AE
= ol-&sto] H|A L 2hRES Fefol ]2 &7 78% olgt
=, 95% ot ot ES] -2 & 17 15 mLA 23] RES
Aol Wsith. Alo]4f TS o5 a4 #8f o iHES 105C
2 245 =afo] 2 E(DS-520M; Daewon Science, Bucheon,
Korea)o| A 0] okl Feloi7]|E 2447 24
71aL, gIAIA B ol A 147 Whdisto] FAE S43 ok, 1]
2] AwFsto] It FREE 2% freofur] o FAE W
oz sholch

tH &2 (Escherichia coli)

et o] A AEeAd

=
)
n
>
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=
o
IN

DS, 2021b)0]] 2% 71
5ol whel AASEI T tigt o] 2412 Al e 1 mL
OF 7t A 3|4l | mLE A 1= A I(Petri-film™
CC, 3M Health Care, St. Paul, MN, USA)o]| 3ufj & 531 &,
HjaH35 £ 1°C, 48 2AZySIck. Sl 8 Al 5 9]
of 71225 P4t HekrE At aL, 1 B Jekrof 22t
S ulE Botol thdt 42 el

UHEE L oLX]

AU EL AOAC (2000)0l] whe} 88 AR
Hog, AL semimicro KjeldahlH O =, 2|4
Soxhlett &=, 322 72| 8]op] 0.2 217k Z4J5H3 AL,
She2 100-(5P2 2T Ay el

2 ALkt et i

N
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o ) rlo N
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A= UHHE S v o2, of7]of A7kEE4E
F3E(RDA, 2016)04 AAISE vl=t o U 2] ghibAl4=(cha A

4.27, A%} 9.02, €3k 3.87)5 44510 AME33ITt
e

g

Aw e AIZZH(MFDS, 2021b)o| 4] 2538t e BA 2
sahy oz AU &, A 248 A2 Nae dAE
33PN 7 L, o] 5 LAY Tl 2l the %-8(500 mL)
9 ojmsto] Azsteiet A S A2l A4 10 mLo|
AEAPEFEK,CrO,) 89 2-3 &5 7hotaL, 0.02 N Ak
(AgNO,)8-9l1 0 2 2 Aslo], 4-=&3}3ict.

Zoto|= 4t

o] = Ake] 242 AOAC (2000)H of] A|A =] o] li= of] =
AF AN S AR o= AAlskSI Fotr|ieAke]
A& 91eE HA Y 7hEsle AT BAE 7HeEE Al
FH(15 Pyrex test tube)ol] L 3] F3t k3, 17]ofl 6 N HCI9]
A 7heto] A S3 FAo] BEstaL, o] & heating
block (HF21; Yamato Scientific Co., Japan)of|4] 7}&(110°C,
24A17hysto] AAISHRIEL olojA, MA P HAl= 7HrEdliE
< glass filter (Aspirator A-3S; Eyela, Tokyo, Japan)2 7+¢;
o] siaL, A39U45=7](Rotary Evaporator N-1000; Tokyo
Rikakikal Co., LTD, Tokyo, Japan)Z 40°CollA 7rAxst
¥ oh] BE 7 T RsEIL, ofF BuEEe
sodium citrate £+ (pH 2.2)2 AM-5}F0] 25 mL2 485}
Azasic. ofolate] B4 M e A YL o]
L ARR5-E4 7] (Model 6300; Biochrom 30; Biochrom Ltd.,
Cambridge, UK)E o810} 4148191t o] of] 1otk 24
Z78 AY Z10] 200 mm X 4.6 m, % <= buffer 35 mL/h,
ninhydrin 25 mL/h, 2433 570 nm, &45N% £5F sodium
hydrolysate buffer2} sodium hydroxide buffer, &= 32-66-80-
35°C= sk9lar, Ar=o] A== 4 2hofabA| (membrane

filter) 2 o] 2}3}o] A}8515Act,

A2 FETAIRR AR ol W 559 methyl
tricosanoate (Sigma-Aldrich Co.)& 1 mLE 713+ th2 14%
BF,-Methanol (Sigma-Aldrich Co.) 8% ©]-85}o] AOCS
(1990)rofl wheh AAISFTE. &, Al ake: Wi EEEdo] 7t
stolzl A 2Rt Al 2 E o] -&-5to] A4 | ol AH 23T %
o capillary column (Supelcowax-10 fused silica wall-coated
open tubular column, 30 mx0.25 mm L.d.; Supelco Japan
Ltd., Tokyo, Japan)©] A2 gas chromatography (Shimadzu
14A; carrier gas, He; detecter, FID)ZE ©|-85}0o] 24519t} o]

1%
EN

-2 injector Y detector (FID) &E5 W57 250°C2
bl 2l 230071 4247 ke 1587 g5
. Carrier gas+= He (1.0 kg/em?)2 AR8-51% 1L, split ratio
1:502.2 51910}, BAje Aate] 548 ARe) H90h 5
A3F 27 of| A EA5E 5 A Applied Science Lab. Co.,
Baldwin Park, CA, USA)2}e] HHEE A7t} vluste] 573
shsict.

o

A3kE

48k Hur et al. (2015)0] A3t iiwof wpet zhzpef &
sfoy(elel, 910}, 470, PEAS A x3to] AAsHrh 2,
T740] 4:3H= 200 mL AFZFEeks Ao mhaigh A& 5 gof] Bt
H(saliva) 6 mLE H7}stal wi1dEulE ¥ & aetd s
(Parafilm M-996; Navimro, Inc., Seoul, Korea)©. 2 4+17}=
gtA3 IS WHESE F 37°CE A" shaking water bath
(SWB-10 Shaking water bath; Jeio Tech. Inc, Daejeon, Korea)
of|A] 28] wREAZ| A SETF 2SPAFA T 919] 428k 4
of| A AstA]elgt Alme] Y 12 mLE g & &3lstal U
3} o}-2- shaking water batho]| 4] 212 8] W REA] 7] HA] 2417 A&
SHAZIE oluff pH7L 3 oo & 455t 6 N HClE 0|85
o] pHE 3 o]tz 24skqltt 24 B thaho] &sh= 740
QoA A&H o Ak e|E AdhEo] 4% 12 mLe}t &
Y 6 mL, T12]1L FEH4EE 2 mLE gol 85kl Ut ot
- shaking water bathoj| 4] Z113] shaking A]7]HA] 2A|7F A&
SEAJZIE olu] pH7} S o]sto] 7Lt 8 o]/fo] =™ 6 N HCI¥}
6 N NaOHE o]-8-5o] oFAg Ei= oF dzbe] =320] € 4= 91
Al 2AskTE 7, 91, 2 W o s B AlEe
£2(12,000 g, 152)5ke] 50 WL, d-2 1gEs 1
Z5Fleh sha 40 A Fko] et 423 5 SRk A
Hl&(%) = SF3AT.

=hs

foxp
H
m‘&l

)
(@

S

(

o
N

HAE 8ot 1 ASHA)E 35 (FatAE 0], ofAf &yt Y
slo|EAR)] B4 T, G 9 $Aof st g A
£ 508 1SR Y 7]e+A[AE5 A (MFDS,
2021a) =4 TFAKS, 2020)]°f tiet 24 235 A=
o] Table 1] LFER it

BAE &85t nHRSAE 352 AEe FHAag oAt
319.5x 1,000 N/m?, oFal&5to] 20.4 x 1,000 N/m?, 3lo|E
25F7F 211,000 N/m?o|giet. ojuf, nezshilEe Hw
7} 20,000 ©|3F N/m2¢l 79 H%7} 1,500 mPa's ©]AHo]o]
of SHhal g E L 9lo], A i slo|EAR O] Hri= 12514
mPa-so|$lt}. o]ef Zh2 W2 1R ZISHAE0] B4 T o of

ﬁd
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T2 A ZZH(MFDS, 20212)9] T SHAE B4 7)12
ol A0 Aw 2A AZ 0 F 7]12(50,000 0|5} N/m?)
Woll AL, S=Abd A (KS, 2020)9] L 2SHA 5 =
|Z2(1HA19] 9 50,000 Z2}-500,000 ©| 3} N/m?, 20+
o] 749 20,000 Z}-50,000 ©]5} N/m?, 35412} 7-9- 20,000

o5} Nim?o ] 4% 1,500 mPa-s o149) 7-2jo]l 485H= 7
¢ B3 guraelola IRAoL 43 B4 712,
A oS 2R A B 712, 127 EA
sfolE AR L 3RHAE R AF)e B4 7120l At o]
SF ol MYAAE 3% 71] B4 Aol 71, vh) U 7

ili=}

Table 1. Standard specification and analysis results on physical, nutritional and sanitary properties of hamburg steak with demi-glace sauce,
cooked rice with vegetable and white stew using Pacific anchovy Engraulis japonicus for senior-friendly foods

Specification’ Judgment?
Property Standard Product Result ————
MFDS MFDS KS
>50-<500 (Step 1) Hamburg steak 319.5¢220% P P
Physical Hardness (x1,000 N/m?) <500 >20-<50 (Step 2) Cooked rice with vegetable  20.4+2.3" P P
<20 (Step 3) ) 2.1£0.8° P P
: : e White stew :
Viscosity (m-Pas) 21,500 21,500 12,514+29.0 P P
Hamburg steak 19.7+1.42 P P
Protein (g) =6 Cooked rice with vegetable  6.2+0.1° P P
White stew 7.5+0.1° P P
Hamburg steak 12.50 u U
A(ug RAE) 275 275 Cooked rice with vegetable 83.97 P P
White stew 15.96 u U
Hamburg steak 1.53 P P
D (ug) 21.0 215 Cooked rice with vegetable 1.51 P P
Proximate White stew 0.35 U u
composition Hamburg steak 16.96 P P
Vitamin C (mg) 210 210 Cooked rice with vegetable 2.82 u u
White stew 413 U u
Hamburg steak 0.40£0.022 P P
NutritionaF B,(mg)  20.15 >0.15 Cooked rice with vegetable 0.07:000° U U
White stew 0.19£0.00° P P
Hamburg steak 6.68 P P
B, (mgNE) =21.6 >1.6 Cooked rice with vegetable 0.34 u u-
White stew 2.30 P P
Hamburg steak 93.6 P P
Ca (mg) 275 280 Cooked rice with vegetable 35.4 u U
) White stew 82.1 P P
Mineral
Hamburg steak 2901 u U
K (mg) 2350 2350 Cooked rice with vegetable 103.9 U U
White stew 158.6 u U
Hamburg steak 0.11 u U
Dietary fiber (g) 23.0 >2.5 Cooked rice with vegetable 0.02 U U
White stew 0.04 U U
Sanitary Escherichia. col n=5, c=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.
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Hamburg steak

CHRE - oA -

Cooked rice with vegetable

White stew

Fig. 1. Photo of hamburg steak, cooked rice with vegetable, and white stew using Pacific anchovy Engraulis japonicus for senior-friendly

foods
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Table 2. Proximate composition, salinity and energy of hamburg steak with demi-glace sauce, cooked rice with vegetable and white stew

using Pacific anchovy Engraulis japonicus for senior-friendly foods

Product Proximate composition (g/100 g) Salinity Energy
Moisture  Crude protein  Crude lipid Ash Carbohydrate? (9/100g) (kcal/100 g)*
Hamburg steak 60.2+0.1¢ 19.7+1.42 10.2+0.7° 1.7£0.22 8.2 0.6 207.9
Cooked rice with vegetable 79.240.5° 6.210.1° 2.1£0.1¢ 1.2+0.0° 11.3 0.4 89.1
White stew 67.240.3? 7.5+0.1° 11.1£0.42 1.7+0.42 12.5 1.0 180.5

'Different letters on the data in the column indicate a significantly different at P<0.05. *Carbohydrate (%)=100-(moisture+crude protein+crude
lipid+ash). *Energy (kcal/100 g)=(Crude proteinx4.27)+(Crude lipidx9.02)+(Carbohydratex3.87).

Table 3. Total amino acid contents and composition of hamburg steak with demi-glace sauce, cooked rice with vegetable and white stew

using Pacific anchovy Engraulis japonicus for senior-friendly foods

Product® (g/100 g) Product (g/100 g)
EAA Hamburg steak Coc;l;zdetr;ctﬁewith White stew ’ Hamburg steak Co?llézcitr;ctﬁ:/ith White stew
Throsine 0.91 (4.8) 0.28 (4.7) 0.33 (4.7) aspartic acid 1.79 (9.4) 0.58 (9.7) 0.70 (9.9)
Valine 1.04 (5.5) 0.35 (5.8) 0.42(6.0) Serine 0.84 (4.4) 0.25 (4.2) 0.27 (3.8)
Methionine 0.60 (3.1) 0.16 (2.6) 0.18(2.5) Glutamicacid  3.07 (16.1) 1.00 (16.7) 1.25(17.8)
Isoleucine 1.02 (5.4) 0.35 (5.8) 0.42(6.0) Proline 0.81(4.2) 0.29 (4.8) 0.35(4.9)
Leucine 160(84) 052(87)  063(90) Glycine 092(48)  030(50)  031(45)
Phenylalanine  0.99 (5.2) 0.32 (5.3) 0.36 (5.1)  Alanine 1.22 (6.4) 0.39 (6.5) 0.42 (6.0)
Histidine 0.79 (4.2) 0.24 (4.0) 0.26 (3.7) Cysteine 0.13 (0.7) 0.03 (0.5) 0.03 (0.4)
Lysine 1.55 (8.1) 0.44 (7.3) 0.60 (8.5)  Tyrosine 0.62 (3.2) 0.06 (1.0) 0.05 (0.7)
Arginine 1.19 (6.2) 0.44 (7.4) 0.45(6.4)  Sub-total 9.40 (49.2) 2.90 (48.4) 3.38 (48.0)
Sub-total 9.69 (50.9) 3.10 (51.6) 3.65(51.9) Total 19.09 (100.1) 6.00 (100.0)  7.03 (99.9)

'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.
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glutamic acid (242} 16.1% 2 16.7%)2] 250138111, to|E olqict HA] &8 IHAFAIE 352 100 g F 2 A4
220 AL leucine (9.0%), aspartic acid (9.9%) 2 glutamic 9] £50} o9 ggF U AL gHHkAH| 0|29 HL- 16:0 (&
acid (17.8%)9] 350t x| &8 113435100 g Z}F 1,126.5 mg, 12.5%), 18:1n-9 (22} 4,109.5 mg, 45.7%),
Fo] "iotu| Al 240 72 n|Ro] Hol A|1A|gtolu] AR 18:2n-6 (1,324.4 mg, 14.7%) 350|111, oFa&yte] 79 16:0
7HE B4 AAsEA] ghof B4 E] 2] o= tryptophans: A £ (ZZ}F 199.4 mg, 10.5%), 18:1n-9 (&2 699.6 mg, 36.8%),
b 3% w1 &k3toln|-ARel methionineo] §Jtt. 3HA, E 18:2n-6 (Z+Z} 694.7 mg, 36.5%) 3F0]3l o, Slo|EAEQ]
2| 28 T AFAE 352] 100 gofl -5 = 57 Al 79 14:0 (Z+2} 1,272.3 mg, 13.2%), 16:0 (Z+Z+ 2,525.4 mg,
11]5}0}11]}:: FQl lysine (Kim et al., 2006)= $HaFAH| 0] = 1.55 26.1%), 18:1n-9 (212} 1,778.4 mg, 18.4%), 20:5n-3 (1,030.8
2 (8.1%), OFA &1 0.44 g (7.3%) L BIO|EAE 0602 (8.5%)  mg, 10.7%), 22:6n-3 (2,054.2 mg, 21.3%)2] 55| 1}, o]}

O 72 Ppohu| il F ol TFE A Sk U LA o] H2] 2 G ZIBAIE 3 kol T8 AgAF 2430 2

o] FA B A o2 AR A3tk GdatEAel o7} Qli= A B2 o A& - S5} ol o] P g

ol A s onf7h QL& Ao = HEE QI 2 5| AE]= Aof hste], W) FHEkAE| o] 29} HA| SHo] EA
A5 D89 LR FITHAE 352 100 g GO A 7o A HA] o]9jol = iA|anr] oS, B, S AE, &

I} 242 Table 49} 2}, BA] 2h8 1 ZI3HAE 35 100 T 7hs e = A7 dlzol et Ak E gl

g o Z]H]—A]— Z31eEe SHakAE|o ]37]_ 8,984.8 mg, o]:xH*x- iif%

o] 1,901.0 mg, HO|EAET} 9,666.4 mgol et Bx]

& T RTFA)EZ 0| WAL 2A] L SHkAH 0] T AL AEFZ(MFDS, 2021a)3} =AY £2(KS, 2020)0 4=

Qllato] 52.1% (4,685.2 mg)= 7H =9k, the-o g Zajqll AFRSHA S P A A A Y 28 55 57 $Isko]

AH27.7%, 2,486.6 mg) X EZ3H:H20.1%, 1,813.0 mg)2] <= A1E0] B4S A Astol ol RO FE 7t =

o]9lon, ofFlLute] o Zalellato] 41.4% (788.9 mg) 5 AEstAY, F YRS 25t AR W 7S AEL

2 7P Boky, oo R Wl 39.7%, 753.1 mg) L = 2 OISl 3l o] & 1R EAE S8 AR E

3}4H(18.9%, 359.0 mg)4 Zolglon slo|EAES] Ao x  F(FHLHO|Z, offiE B slo] EAR)C Aﬂ%"—“ﬂi

Shito] 45.3% (4,377.6 mg)= 7P w9kl HEo 2 &2 Z7}i= Table 59 e} B2 28 350] 23482 FHEAH o
AAH35.2%, 3,395.3 mg) X H-l4H19.6%, 1,893.5)9] & =L 75.8%, oFAlER} 95.0% 2 ﬁMEﬁE 88.1%0] 3ict. o]<}

Table 4. Fatty acid contents and compositions of hamburg steak with demi-glace sauce, cooked rice with vegetable and white stew using
Pacific anchovy Engraulis japonicus for senior-friendly foods

Product (mg/100 g) Product (mg/100 g)
Fatty acid Hamburg steak C\?gg:g g\{gh White stew Fatty acid Hamburg steak C\(/):gl;stc.‘a g\llgh White stew
12(01)  1782(18) 22109 1350(15) e :
- 2.9 (tr) 24:1n-9 37.8 (0.4) 5.0 (0.3) -
18.0 (0.9) ~ Monoenoic  4,685.2 (52.1) 753.1 (39.7)  1,893.5 (19.6)
0.7 (tr)’ 1,324.4 (14.7)  694.7 (36.5)  278.7 (2.9)
199.4 (10.5) 869100 - -
2.4 (0.1) 5111 (5.7) 218 (1.1) 22.0 (0.2)
84.6 (4.5) 726 (0.8) 78(04) 9.6 (0.1)
52.7 (2.8) 16.8 (0.2) 1.9(0.1) -
- _216.0 (24) 287(1.5) 1,030.8 (10.7)
- - 22:6n-3 258.8 (2.9) 34.0 (1.8) 2,054.2 (21.3)
Saturated 1,813.0 (20.1) 359.0 (18.9) 4,377.6 (45.3) Polyenoic 2,486.6 (27.7) 788.9 (41.4) 3,395.3 (35.2)
s e : 83(01) n6  14113(157) 6947 (365) 2787 (29)
1407 2007 (23)  220(12)  887(09) n3 . 9859(110)  845(44)  3107.0(321)
18:1n-9  4,109.5 (45.7) 6996 (36.8) 11,7784 (18.4) TFA® 8,984.8 (99.9) 1,901.0 (100.0) 9,666.4 (100.1)
20:1n-9 193.2 (2.2) 26.5 (1.4) 18.1 (0.2)  TL(g/100 g)* 10.2 (88.1) 2.1 (90.5) 11.1 (87.1)

Itr, less than 0.5 mg/100 g. 2-, Not detected. *TFA, Total fatty acid. “TL, Total lipid contents (g) of samples (100 g).
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Table 5. Digestibility of hamburg steak with demi-glace sauce,
cooked rice with vegetable and white stew using Pacific anchovy
Engraulis japonicus for senior-friendly foods

Product Digestibility (%)

Hamburg steak 75.811.2¢
Cooked rice with vegetable 95.0+0.3°
White stew 88.1+0.8°

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

ol ] g8 g RSFAE 35 1he] Askgof tigt Afol=
2] 7} 25 5o v]3ko] 22o] Qoks}a(Kim etal., 2006), 5
SfaEA T E tzof w2 7)) 23l %]=(Sato and Takagi, 2017)
7 o] Qe e i Skt 2A7He| Zfo| wfFolet FekE| Gl
o9} -2 A3k5 0| A= u|fo] Kol P2 &g g 15}
F 32 AR Eo] AFIeHE i a3tol gt e gl
A0 7 FE e}

AL AL

Q1 Y441 R2022067)] 2| 2e] of3) &3]
izt
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