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Preparation and Quality Characteristics of Japanese Spanish Mackerel
Scombermorus niphonius Processed Products with Different Physical
Properties as Senior-friendly Seafoods
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This study was conducted to prepare braised product with soy sauce (BP), rose gratin (RG) and white mousse (WM) using
Japanese Spanish mackerel Scombermorus niphonius as senior-friendly seafoods with different physical and nutritional
properties and to examine their quality characteristics. The hardness of BP, RG and WM were 428.0x10%, 46.9x10°
and 16.0x10° N/m?, respectively. The nutritional values of BP, RG and WM are 17.8, 9.1 and 18.5 g, respectively, for
protein; 11.86, 23.32 and 13.35 pug RAE, respectively, for vitamin A; 1.27, 0.49 and 0.17 pg, respectively, for vitamin
D; 45.21, 12.79, and 35.54 mg, respectively, for vitamin C; 0.17, 0.13 and 0.23 mg, respectively, for riboflavin; 4.28,
2.94 and 3.65 mgNE, respectively, for niacin; 19.6, 104.0 and 48.1 mg, respectively, for Ca; 441.6,271.1 and 250.1 mg,
respectively, for K; 0.20, 0.80 mg and undetection, respectively, for dietary fiber. Escherichia coli was undetected in
all the products. These results indicated that the products be classified as steps 1 for BP, step 2 for RG and step 3 for
WM of senior-friendly seafoods based on the KS, and as nutritional and physical properties-improved senior-friendly
seafoods based on the Food Code.
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M 2 20250 20.3%E Hol 2317 AR YT Ao o &5y
I Qi of2fet p-2lufeke] sk 217 ARRIR Yk
=4 A (United Nations)of A= Bl g 172 275= 65 AP &erp2sdor, o] 143\, n]=19] 88, o e|of

Al o]de] QIFLE 7| o2 slof a1g] Q119 Hl&o] 7% o4 9] 814, HY o] 772 EE0|aL, Y2l 359 H]gto{ e o}
Q1 7% A1% 3} A9 (aging society) =, 14% o)/ o]/Ql 4% w2k whebA, S-ejubetol| A= o2 vk w7t vzt
15 A2](aged society)=, 20% O/l 79 211 AR](su- A& a1 3hof| thsto] ALE] A, A A, E3H AF o] 2] 4]
per aged society, post aged society) 2 E-75}0], |3kl ¢l Z3} AT ) A A Aol [ A 2ol (masticatory disorder),

THKDB, 2020; KOSIS, 2022). S-2jutetell A 654 o]/ Q1+ oI5 ol (dysphagia), 2 3}3of|(digestive disorder)]ol| 235t A
v 8-S BEv|2 E53F 1 3l= 200030 7.2%2 31 H 34 A= AASHHKim et al., 2015). o] g A A -]t
o MYk, 20190l 14.3%E I ALS]of| K5kl om, A= AL Z18FA)E o] fsto] A1E3H(MFDS, 2021a)3} 3=
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AR 2ho] Al(lysine) ) E | H(threonine), F7] 3 (25 2
) 9 W]EI(B,, B, B) 57 28 Reol S0 Haw s o)
et Aokart Franon et A4 P B AFol0,
theFetk A 2] 7] 52 714 EPA (eicosapentaenoic acid, 20:5n-3)
2} DHA (docosahexaenoic acid, 22:6n-3) -5 omega-3 polyun-
saturated fatty acid= @o| g5 o] 2th(Jeong et al., 1998a,
1998b; Kris-Etherton et al., 2002). whebA], AA = &4 U 4
FA Q] Hol| A P ZISFAF ] F-8 A E A 59 skt
2 et

AP AERES olgste] meug} 7t A BE
o|3, 40| s SAS 4A\ T glow, A A% £

o]

= Z9] 3l A2 3% 71538 HMR (home meal replace-
ment, 7HJ7HAA) AlES AX 4= Q= 710 tH(Kang et
al,, 2018). E3F AR E o] &3t npafel ARVl Ve A=
HE Aol e AL g AT i =9 H= 7] (Heuet
al., 2008)= 2]9] A= fIsto] =Y H = 7|s 59 shol
oh AP S o] 83 B 714 39S Figelo] ekl
28 RE w5o] A2, Fo Fejob g Aow Hz
THEA o AFHE 5 S AR R T Ee AR
4 gloeleh o). ufehAl, ok 7150] 94t A E &
Az oh1, REAS 243} 44 Bhv} 15 9lel 714
= &ttt gt A 8 1P R ES AT o 9l
oje} molict,

QHH, AkAle ek At AR A AE 54 (Hudson,
1982), WY-sH o] w2 A 24 9 g $13HNazem-
roaya et al., 2019), A/ A x]o] W} o, 7/, 42 o9 ¢
#3ll H7HJo et al., 2015; Kim et al., 2016), AR =71 AR
2 A]9] 31514 9 EA (Kang etal., 2017), 7HEa &9 7|5
/d+&(Back et al., 2019) F°] 3L, 7}-E2] A5 ol 5 B
Blebyl B, 9 B, Hf(Park et al., 2021), 223 of w2 G oF
A8 M3H(Moon et al., 2012) 5] Ut} 181l FAHES &
A= R NGRS ELE SRS T aLFo AP HSHAE
ik 8l E A5 (Jang etal., 2021), H&ohe G405 54|
Z(fillet)] A3} 2 ZAEA(Kang et al., 2021), o] 3}sH4] 9
ZZFEA(Boo et al., 2020), 7FApa] o] #] & 018180 =014
7H¥H(Kim and Joo, 2015) 50| QJo1}, 4R & AR 2§t 11y
Z15}A1E9] 7ol et A+t gith

2 Aqts ihE S8 ISR Aol wek dH 9
QAP AN S B89 1 AE, 2| TR AE, Hol=
T2 Al 2 RIS F ] A Al =stRlaL, o9 &
A5/l diste] HESFIT

O

M=z
DY ASAEE U R AR (Scomberomorus niphonius)
e YA A A P AB|uRE A o A

£ 514 &2 22 E(round) A 2] 41015 20201 4-6Hof
Astel AHgalei.

PRSP EE FARQ FetdAika) A 7IAE(ES Food
Ingredients Co. Ltd., Ilsan, Korea)> Q1EJHl 0 2 HE| A
¢)(Hwami Co. Ltd., Incheon, Korea), 7Fg(Sempio Co. Ltd.,
Seoul, Korea), A®(CJ Cheiljedang Co. Ltd., Seoul, Korea),
Uk4(CJ Cheiljedang Co. Ltd.), =2 321F(CJ Cheiljedang Co.
Ltd.), T}Ru=(CT Cheiljedang Co. Ltd.), ®5=(Ottogi Co.,
Ltd., Anyang, Korea), 2(CJ Cheiljedang Co. Ltd.), EF}E
H|o] 2~ E(Lotte-Nestle Korea, Co. Ltd., Seoul, Korea), %Fu}-5
W} s (Eselnara Co. Ltd., Daegu, Korea), $--(Maeil
Dairies Co. Ltd., Seoul, Korea), ]33 = (SIB Co. Ltd., Miry-
ang, Korea), 78| = 2| %(Maeil Dairies Co. Ltd.), 7=}, 5, T
af, 115, A7 A SR A A @ vkE 2R E 20204
590] 212t peJstel AHg itk

DFHTSMEE X R, 2HO2Y H B0|E

PgEEE s T8 2 A4S A7 (headed and gutted,
H&G)3taL, L (fillet) 0 2 A A 2] gt T ohA] 7h5-8<2 A2
2 gpaglon, ool A Bl A7eHE fJste] Bt aal
0.1% (w/v)oll FA(4+1°C, 10&27h3kaL, B7He $15ke] 10%
(W) 2gEo] 1057 X (4+1°C)3t & THO| 9w dt AF
S AAT B2 02 gslo] ARGt AP SAE S A
A 7R AEe AZE Hlste] tiutel Fi= A A7](2
cm X 1 em)= 245 280 Z42F S7H4 10427 A<55to] A 2|3}
AL, B A= E(50 mL), 7820 g), BHE(10 g), A3
g), =S g), B vH=(8 g), Al 1133 @), (1 9=
a1, 1087 ZolFo] A st 254 o2 ngzlehA
FE AR R AEL By A U7 A ee et
A< A2t dim}, 5 87]o) Wi, of7]of gk} Ang Y
2 ohE o] TE3] M4 QS SR 7hdste] £91,
o|& &7|(Ee|Z2ZH)o] ATt & Wisto] Azt

2R 12b-g 4] 9] HA Bl A - ujAWE Asle})
fJste] Y EZEG 3}-9-A(retort pouch)of Hz=H-& 4|2
41200 g)ok EA 912 g (10 & A= EaL, o]
2 Az]9] A3l 9J5te] HEZEoA] 1L TK121°C, 14]
7h Aelsto] AZFAIZ ok LAl Ak A7 A AT $ v
Hste] Azt YA EE ZA] A A5
g), (12 g), EHE Ho]AE(26 g), A7 A5(1 g), v
T3 g), FIHEEQ g), AR g), 25 (1 gy& FaL, WAdol A



7|5 10827 #FAA A HFH o2 g sHAE
£ 2A| Tk AlE-2 oAl Alxgt 24 Aol 42 Ak
(150 )2t = 25tk upaf] 442](200 g)oll 2xw(1 g), T5+(1 )=
7FstaL, Estgl o, of7lof = X 2(10 g5 ¥, &
E(180°C)ollA] 587t 7FES th, o] & &7|(Ee| =2 )
Qe & igsto] Al xak9Tt.

N RIS 4] Sto|ERA AE-2 2A Letgg HA
2] mhaf AH2](200 g), P L=-H(30 g), (10 g), Gk EH3
g), "= 23 g), 25(l g ¥, T 587 o3l
on, o] & FAEo|] Wil, ©E(180°C)ollA] FHO& 30871
7143t kg, ol 47(Feza )0 AU & wia)
of A x5k,

Az

73 &=+ texture analyzer (CT3-1000; Brookfield, Middleboro,
MA, USA)E o]&-3s}o] ghAkd++4(KS, 2020)0f| 4] £-73t
RIS ZEo 28511} Sh= A Al A AlE2] 75 Al
1 02 A 2GHA AlE-2] 749 A2 o2, T1e| i A|3ekA Al
o] - A3 o2 S48, AE-3%(MFDS, 2021b)ol|A]
B R RS Fol| -85k} Bl A9 AL = A,
FEY ABL 240 St ol AR A WRE
Yo Qe o) 245, 2A ek sfo] ER AL )
SES AYA 2 & S on, 2% 20+2°CE 5
k. S, Aukgre] 49 58] 24 Th Hhgt Hagke
AlQfek 33] Fatgko 2 Yehiglon, 1gEo] ofz 77t o
FEo] Gl Y A Z2e) nPB AL F VY B %
< HlofE 2 33Tt
HIEEI

HIEHI1-Z SE[H|EFTT A, BIERYI D, H[EH C, H|EF B, (ribo-
flavin), B]E}RI B, (niacin)] 9] 4] 2] 2} o] 5 S8 £ 4]
E57(MFDS, 2021b)ollA A3t 11| 3 2ukE )z
of ofgt HFrg el whe AAskATE 5, BlER A, BIEI D,
EHHl C, H]ER] B,, HIEHY] B 1} 282 59 H|ebq] 2412 935t
AA = AlEaAolAl Agst W os AAjesha, B4
H|ebTl A 9] 7 Shiseido Capcell Pak S-5 C18 MG (4.6 X 150
mm, 5 um)©] Z2He HPLC (Agilent 1100 series system; Agi-
lent Co., Santa Clara, CA, USA)Z, v|elql D2] 7% Shisei-
do Capcell Pak C18 SG 80 (4.6 X250 mm, 5 wm)o| A2
HPLC (Nanospace SI-2 system; Hitachi Co., Tokyo, Japan)
=, v|epyl C2bu]ERY] B, 2] 73-%- Shiseido Capeell Pak C,, UG
120 (4.6 X 250 mm, 5 um)©] 2 HPLC (high performance
liquid chromatography; L-2000 series system; Hitachi Co.)=,
v ebYl B, 2] 7-¢- Shiseido Capcell Pak S-5 C,, MG (4.6 < 150
mm, 5 pum)°] A2 UPLC (ultar performance liquid chro-
matography; ACQUITY UPLC system; Waters, Milford, MA,
USA)= AAI5H
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527]410] £4:& Kim (2014)0] Q15 Wlel Wt RS 4
A e]staL, 242 AEEA(MFDS, 2021b)ol]l AlA =] = =
Aoz AASIGTh &, AAIE G4 Sl o2 Eafisto] AA
o] AAE Az, olF olglel GEAT SR
[inductively coupled plasma spectrophotometer, ICP; ICP-OES
Avio20; PerkinElmer, Waltham, MA, USA]Z A5}t
Aol

253 3(MFDS, 2021b)] f4-F=F1ol
=, AA 2] A= o] A 2E 915l AAIE ofH|
= (ether)= 2A|(AA] 1 g 25 mLA 38) 2 A 3}s131 70°C
AF2E(OV-11; Jeio Tech. Co. Ltd., Daejeon, Korea)ofA]
sEERE A 3 gAA ol A HstaL, 4] #£44(0.3-0.5
mm mesh)et & WAA Aspergillus oryzae 7Y o-amylase
powder (Sigma-Aldrich Co., St. Louis, MO, USA), Bacillus
polymyxa 7] protease (Sigma-Aldrich Co.), B. stearother
mophilus 7] a-glucosidase (Sigma-Aldrich Co.)e} 2 &
4R A o7 Thpegafstiinh o]ojA A ol 95%
o[RS 225 mLZ 7kshal, YR mEato 2 ge the 420l A
IAIE AR & ok AE] A4 BallEs vle] frelofat
7o 2A A FRESGIRES 1L FAS ARt
frelolk7]of 78% ol g-E 15 mLE 7hsto] qf 2 EE AR
T ojFslo] Alz)o o IBaL 78% ofeh&o] 5013+ Al A
I AJOF 25 o]§5to] H[A Y ZHRES fFEf ol 2 &7
™ 78% ofl§h, 95% ollgh, ofMEY o & 717} 15 mLA
23] ZhrES AoWEIH Aol e ol& A4 w3l o
TES 105°CE 2A4E =gt0] 2 E(DS-520M; Daewon Sci-
ence, Bucheon, Korea)ol| 4] 20| Hol9l= feloir|&
247 AZA 7] 2L, Bl A Aol of| A TAIZE B sto] 1A 57
3F ok, vle] Asto] ERIR FRES 3T 2o 9
FAE ™ o 2 5ot

th&H Escherichia coli)

o] A A5 A (MEDS, 2021b)o]l =55 2
5ol wheh AASI T tigt o] 2412 Al e 1 mL
o 7t A 3|4 K | mLE tht Ax2E S8 A] 1 (Petri-film™
CC; 3M Health Care, St. Paul, MN, USA)of| 3wl %] 4 &3} &,
WI935+ 1°C, 244811 7htoint. k-2 2 =2k 5 52
of 715 FAT HekrE ALSFAAL 11 Bt J ekl 2+

=

UHtYE 2 oK

U= AOAC (2000)%ol mhef -2 Jd7td =z
Hog kAL semimicro Kjeldahl'HO =z, ZA|HRS
Soxhlet ©. &2, 332 714 3|ah] o & Z47F Z4 51410, '
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=

SHe-2- 100-( SHg+aTid g+ A 3l o
o2 ALksto] Lrehf et

ofUA= YebdE kS EE skl of 7)o Y2AEA
IO A] A of 570 of|uf 2] EHAMAI (T A 4.22, A
9.41, &3k 4.11)E 2-8-50] AH=SFHTHMOHW, 2016).

e

RELE AETHMEDS, 2021b)0l14] I
slsp o2 AABkck 2, A= 244 HA
33kA171 1, 0| & L] FRA el ke

W ojzistol Alxskct. 9% 54 HAe A 10 mLo|
SEALEK,CIO) $9 23423 715, 002 N AL
(ANO, Y390 2 2 5tol, ALZ3lsict.

Z0}0| At

o] ieAR] BAL AOAC (2000) 0]l AIAE o] Q1= o]
AFEA B AR 02 stk oulizatel 34
Qg AA9 ZhEele AT AA (A=A °F 10 mg
of =S 7h=-al] A TH(15 Pyrex test tube)ol 3] F{gt
the, 91710 6 N HCI 24 = (g =ol] distod F 1,000H,
oF 10 mL)Z 7Fsto] A4 5313} FAlof] Wa-skal, o5 heat-
ing block (HF21; Yamato Scientific Co., Tokyo, Japan)of| 4] 7}
HAZ|(110°C, 24A7h5}3AT. o]ojAl, ofn|iAke] £A1S 9]
3t AR 2] AA|= 7FpEaE-S glass filter (Aspirator A-3S;
Eyela, Tokyo, Japan)2 Z¢to]abstal, A379%7](Ro-
tary Evaporator N-1000; Tokyo Rikakikal Co., LTD, Tokyo,
Japan)= 40°Col|A] 7HAA xS 3 thA] 52 713 oh3 ¢Hd &
25191, o5 HYAXEL sodium citrate $HH(pH 2.2)
& 448510l 25 mLE 4 §5to] A25 ek, oulidte] £4
= AA 2] HA o] A oAb HE41 7] (Model 6300;
Biochrom Ltd., Cambridge, UK)=& #4931, AgFsl3ict. o]
f =] A== 49 2] 2] (membrane filter) 2 o3}

sfol ARgsteC,

5kof ARg-3F ATt

P2 &Rk Al & A ol W 5553 methyl
tricosanoate (Sigma Aldrich Co.)E 1 mL 7}3F th3- 14% BF.-
methanol (Sigma Aldrich Co.) -85 0]-83}o] AOCS (1990)
ol wheh AT &, Al ake: W EEEdo] 7hskedl
A2 T A & E o]-&-sto] A4l v d of| 2 H| 23}5T Fof cap-
illary column (Supelcowax-10 fused silica wall-coated open
tubular column, 30 mx0.25 mm 1.d.; Supelco Japan Ltd.,
Tokyo, Japan)©] Z2He gas chromatography (Shimadzu 14A;
carrier gas, He; detecter, FID)E o]-8-5lo] 14513t} o|uj 12

Al 272 injector ¥ detector (FID) =5 K5 250°CE 3}
AL, A9 2= 230°C7HA] S2AIR1 o 1581 FA18R
t}. Carrier gas= He (1.0 kg/em?)2 ARE-51%1 4L, split ratio=
1:502. % 5}t

AR AR TS A2 7 5-eF A 20l A 24
5h 355 WK Applied Science Lab. Co., Baldwin Park, CA,
USA)THe| o152 AlZkh ] mako] 543kl

o

AStE

48k Hur et al. (2015)0] A3t iiwof wpet zhzpef &
sholl(epall, efo, 27N, G5H)S Al Lste] AAISHAH &,
F749) 2542 200 mL AF7HE ek 0] ok Al 5 go] o
H(saliva) 6 mLE H7}stal wi1dEulE ¥ & aetd s
(Parafilm M-996; Navimro, Inc, Seoul, Korea) 2.2 AFZ+=
gtA3 IS WHESE F 37°CE A" shaking water bath
(SWB-10 Shaking water bath; Jeio Tech. Co. Ltd.,)ol|A] A=A
5| WHIAZ|HA] SEZF 23X ) 919] a8k 7ol A 4
stA gl A5 919 12 mLE Yol & &3tslal Ugst th3
shaking water bathof|A] 2% 8] wHFA] 7| A] 24 7F 23F4] 21
th. o pH7} 3 o422 4531 6 N HCIZ: o]-8-5o] pHE
3 ofstz A5kt a4 9 thAo] adh= 7t floflA A
202 AopA g)H asHEo] 44 H 12 mLe} H59 6 mL,
T12]al SR 2 mLE go] skl U-gek th shaking
water bathol| 4] 1 23] shaking A]7|HA] 2417+ 23}A|F L}, ©]
off pH7} 5 o]sto] ALt 8 o] & 6 N HCIZ} 6 N NaOHE
o]-g-5to] SfAMd Ei= oF Y] o] F 4= QA 245k
T, 91, 2% W g 23 S Al R 94 (12,000 g,
153)5to] A5l v e] o, w2 1 E-S 71 x6hqle) A%k
2 231 A Fgoll thet 431 3 5o v e(%)= skt

i

A A

HOofX 4l
oo (=)

%
-1 =< Tlo

im

S|
A B8 PR EE R Al 2A TR AlE
= J

ol
sfol=its AE)S] B4 B, GOk 9 Il iR AL
D ASFAF that F) 7| EFAS AT s AETA

(MFDS, 2021a)¥} gH=+AFAFA(KS, 2020)2 A2 319
o] 59| g5t 7|14, 18] L H|o]E|+= Table 13} 2t}
AR g IRISAE] Ars 1FE0] A, F o
gk} o] 30| FiEle] e ARY AFL A9 A4
7} 428.0% 1,000 N/m> 0.2 714 =911, 24|12kt AZo)
46.9 % 1,000 N/m2, 8}o] EXLA #|3Zo] 16.0 % 1,000 N/m20] 3}
o} 283, TP ASAEL H =7t 20,000 ©]5) N/mPo]HA]
k1= 1,500 mPa-s o] do]ojof gt A4 =1 9l 01, Sto]
ERA AFQ A9 He 40| Bt AlFol7] ol £74351A
oFoket. ole} T2 Akx] NP FIPERY AlE, 2A1

kel
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Al A Sl ERA Ali)e] =4 Ttk 23E 4
S A(MFDS, 20212)9] 115 oI5 &4 7120l 485t
35 7T 2 AE 2R 7]55(50,000 o3k N/m?)7t4 o]
AL, AP A(KS, 2020)9] AP RIeHAEE =4 71

¥2 rlr o
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(15441 9] 72- 50,000 Z7}+-500,000 ©]3} N/m?, 25H4|2] 7%
20,000 2+-50,000 ] 3+ N/, 3£} - 20,000 ©]3} N/
m?*°|HA HE 1,500 mPas o4} 4o 4-8sh= 75 A

7"_]—;(]—2 =

o-1-nt

A& AR oF A7) =4 71, A 24171

Table 1. Standard specification and results on physical, nutritional and sanitary properties of braised product with soy sauce, rose gratin and
white mousse using Japanese Spanish mackerel Scombermorus niphonius for senior-friendly foods

Specification’ Judgment??
Property Standard Product Result ——————
MFDS KS MFDS KS
>50-<500 (Step 1) Braised product 4280220 P P
. Hardness (x1,000 N/m?) <500 Rose gratin
Physical v o T T T TR AR SRR R B
i i i B I B White mousse
Viscosity (m-Pas) <1,500 - - -
Braised product 17.840.1°
Protein (g) 26 26 Rose gratin 9.10.1°
White mousse 18.5+0.1°¢
Braised product 11.86
A(ug RAE) 275 275 Rose gratin 23.32
White mousse 13.35
Braised product 1.27
D (ug) 21.0 215 Rose gratin 0.49
Proximate White mousse 0.17
composition Braised product 45.21
Vitamin ~ C (mg) 210 210 Rose gratin 12.79
White mousse 35.54
Braised product 0.1740.00°
Nutritonal B,(mg) 2015 20.15 0130010
White mousse 0.23+0.01°
Braised product 4.28
B,(mgNE) 216 21.6 Rose gratin 2,94
White mousse 3.65
Braised product 19.6
Ca (mg) 75 >80 Rose gratin 104.0
. White mousse 48.1
Mineral .
Braised product 441.6
K (mg) 2350 =350 Rosegratin 271.1
White mousse 250.1
Braised product 0.20
Dietary fiber (g) 3.0 225 Rose gratin 0.80
White mousse Undetected u U
Coliform group n=5, ¢=0, ) ) ) )
) (sterilized product) m=0
San|tary ESChenChlaCO/l .............................................. n =50_0 ....................................................................................................
(non-sterilized product) rﬁ=0 ’ All products Undetected P P

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. MFDS, Ministry of Food and Drug Safety; KS, Korean Industrial Standards.
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b AlEE 29 A(lE AR B4 7Ieel, e ] &
O|ERA AF-2 3UA(S 2 )2 £4 7|l Attt
o]} Zro] AHA] g8 P XS E-E 1P 2 E AlE, 2A| 1t
G AE Y St ERA A 1HY] 54 Aol 7Hd A2l
TR (L2318, o], AR W FA), vk £, 7
AR ) FF AR Foll 23t Ato] wjszol e} Tk At
AR S8 1AM PR AlE, 2A LR AlE
4 Slo]ERA AlFH 22 359 AlF 100 g G FFIES
A AVl o Aok 4] 28 IR RIS PR
d A, 2A e Al 9 Sfo| ERA AlF 22 3F AR
9] 100 g & ThA gheke 7171 17.8,9.1 2 18.5 g2 =
7135(6.0 g oVt A el vlste] 3% AlE RF7F =8kt A
g U SAEE I AlE, 2A L AlE 9 ol
ERA AIE9] 100 g T vIEHY g 284 HEtyl 5 vE}
9l A7} 247} 11.86, 23.32 2 13.35 ug RAE, B|E}Y] D7} 72}
1.27,0.49 2 0.17 pg, 4~8-/3 HIERIQ vleby] C7} 2424 4521,
12.79 9 35.54 mg, H|ERT B,7} 242} 0.17, 0.13 % 0.23 mg,
BlebT] B,7} 242t 4.28, 2.94 2 3.65 mgNE©| it} o]4k<] 4
A E-g Y ASAEG IR A, BA L AIE LD
OJERA AET}F 2H2 335-0] AE 100 g F HIERRI o] Al
S (MFDS, 2021a) ¥ gH=+AF] 354K, 2020) (BEFTI A &
75 ug RAE o)/, HIEFI D 7}2F 1.0 2 1.5 pg o]/, HlEpl
C 25 10 mg o]/, vletl B, 5 0.15 mg o4, H]EI B,
EF 1.6 mgNE o))l Blste] HE A= 159 AlFe 55
B A ohoaL, Bl D= 15(XPg29 Al 1.27 mg)9] Al#
Tk AF3(MFDS, 2021) 7|40l 5581w, Bleyl
Ce} B2 359 Ao nF 355 %oH, B9 4% 25[¢F
A28 A#(0.17 mg) 9 Sho] EFA A|3(0.23 mg)] 9] Al &0
SEHE T AHA] S8 T FSAEE R AlE, 24
2t Al 9 Sto] ERA AET; 2h2 3% A2 100 g G F
714 Fhge 0] 7H2E 19.6, 104.0 2 48.1 mg, Z-&o] 7zt
441.6,271.1, 9 250.1 mg© = A ZFH(MFDS, 2021a) 2 3t
AP FEZ(KS, 2020)014 AAIGE 7128w 212 75 mg 2
80 mg, ZHF 2 350 mg)TtA ol A-8-5H3le W Aol A5
ZA) 1eke AlE(104.0 mg) 15:9] AlEqte] S55 901, 45
o] A9t P Al(441.6 mg) 152 AlETo] S5
CF AFA] -8 RS EE IR | A, 2A ek Al
4 Sto| ERA A F 3} 2H-2 3% A|E2] 100 g & Ao 4d-f
2 7}710.20,0.80 W EAZ 0 2 AZZH(MFDS, 2021a) Y
AR FEE(KS, 2020)00 4] AAIGE 722 3.0 g H 2.5 @)
A A85tS wf 359 AlFo| HF FHEA] QSkt o]
o] AHA] S N FISHAEE 12 AlE, 2A e Al
F 4 Sto]ERA A FI -2 359 AF 100 g F FHIE
< 2 7|2 FA(KS, 2020; MFDS, 20212) 0 & 7zt ] 7
Bt A (P2 Al 217t 65 (A, BlEr] D, vlERR]
C, "I B, HElY] B, Z4) B SE(H A, HIERl C, H]Et

rO{t N .l

ha]

White mousse

Braised product with
soy sauce

Rose gratin

Fig. 1. Photo of braised product with soy sauce, rose gratin and
white mousse using Japanese Spanish mackerel Scombermorus
niphonius for senior-friendly foods.
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Table 2. Proximate composition, salinity and energy of braised product with soy sauce, rose gratin and white mousse using Japanese Spanish

mackerel Scombermorus niphonius for senior-friendly foods

Product Proximate composition (g/100 g) Salinity Energy
Moisture Crude protein  Crude lipid Ash Carbohydrate! ~ (9/100g)  (kcal/100 g)®
Braised product 70.241.3% 17.8+0.1° 5.1£0.22 1.7£0.3° 5.2 0.7+0.1¢ 129.7
Rose gratin 64.4+1.22 9.1+0.12 12.7+0.3¢° 1.4+0.1° 124 0.4+0.02 205.9
White mousse 67.0£0.1° 18.5+0.1¢ 11.1£0.6° 0.9+0.22 2.5 0.2+0.0° 192.2

ICarbohydrate (%)=100-(moisture+crude proteint+crude lipid-+ash). >Energy (kcal/100 g)=(Crude proteinx4.22)+(Crude lipidx9.41)+(Carb
ohydratex3.87). *Different letters on the data in the column indicate a significantly different at P<0.05.

Table 3. Total amino acid contents and composition of braised product with soy sauce, rose gratin and White mousse using Japanese Spanish
mackerel Scombermorus niphonius for senior-friendly foods

Product® (g/100 g) Product (g/100 g)

EAA' - X 5 NEAA? . - .

Braised Rose gratin -~ White mousse Braised Rose gratin ~ White mousse
Thr 0.78 (4.8) 0.40 (4.7) 0.89 (5.0) Asp 1.58 (9.8) 0.78 (9.1) 1.70 (9.5)
Val 0.83 (5.2) 0.46 (5.3) 0.91 (5.1) Ser 0.68 (4.2) 0.41 (4.7) 0.80 (4.5)
Met 0.49 (3.0) 0.25 (2.9) 0.65 (3.6) Glu 2.62 (16.3) 1.42 (16.5) 2.82 (15.8)
lle 0.84 (5.2) 0.47 (5.4) 0.97 (5.4) Pro 0.71 (4.5) 0.60 (7.0) 0.78 (4.4)
Leu 13182)  074(86)  148(83) Gy 095(59)  037(43)  095(54)
Phe 0.74 (4.6) 0.43 (5.0) 0.85 (4.8) Ala 1.05 (6.5) 0.47 (5.5) 1.13 (6.3)
His 0.50 (3.1) 0.28 (3.3) 0.56 (3.2) Cys 0.09 (0.6) 0.05 (0.6) 0.11 (0.6)
Lys 1.38 (8.6) 0.63 (7.4) 1.42 (7.9) Tyr 0.46 (2.8) 0.31 (3.7) 0.63 (3.5)
Arg 1.07 (6.7) 0.50 (5.8) 1.21 (6.8) Sub-total 8.14 (50.6) 4.41 (51.4) 8.92 (50.0)
Sub-total 7.94 (49.4) 4.16 (48.4) 8.94 (50.1) Total 16.08 (100.0)  8.57 (99.8)  17.86 (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.
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Hy 3.81 g)ofl wlate] z+2h 18.4, 10.5 2 5.2%¢] a5ttt
A2 2§ AP EE I 2E AlE, 2AE Al
A Sfo| B2 A3 100 g Bof ofn| Ak 9t 22/ Table
33} Zoh k2] 28 USRS (PR AlE, 241t
S AE U SOl ERA AE 100 g F] ofuliedt S 7
7+16.08,8.57 & 17.86 go] Atk whehA], 4H2] &8 a1 21514
8 P E A, AL AlE D S| ERA AE 3F
© NZZAMEDS, 20212)7} SHEARER(KS, 2020)0] 4]
[AlgE AL Z3HAE 100 g Fo] T A 36 g o= &
o7 vyt A E-8 18 2SHIE 100
G 273817 9% ol =8 oAk Al E2] Sl A
glo ] aspartic acid (2424 9.8, 9.1 2 9.5%) 2 glutamic acid (Z}
7+16.3,16.5 9 15.8%)2} 22 250 9lch 4H4] &8 1=
o AE, 2ATE AE L S| ERA AE 100 o] B
ol Al FHEES 717F 7.94, 4.16 2 8.94 i} ZV2t 49.4, 48.4
1 50,1%0] 912, o] 7] ofn] ek Epkakol fsto] vk 4
= Szolojq QA0 2 olul7t glgich. 414 B 1HgEH
A, A2 Al 2 St ERA Al 100 g o] Lol
OlieAt 2402 njsto] mop A1AIglou| ke A B2
A AB}A] kol B ¥ 7] ok tryptophang A|Q)Stcha 7%
Al 9 =A| ek AlE ) 2= 2—5——4 745 ggotm| Akl
methionine©] 1L, SFO]|ERA A|EZ 1£1to] histidine©]| 9T},
SHH, 42 2§ 1 Ed Zﬂﬁ, Ezﬂi’-a}‘a‘ A& 2 Sl ER
2 A 100 gol| eh-Elo] = 57+ AlLAIgtoFr] =4kl lysine
(Kim et al., 2006)- Z+2} 1.38 g (8.6%), 0.63 g (7.4%) 2 1.42
g (7.9%)°.2 dotu|iil F Al W ol =of, 18 A=

)
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2] B PRI EE IR A, 2A 1 Al
2 A|HPAL ST} 2 AL Table

A, 2A et AlE 2 sto]
Y5k Ak (M EE Xﬂ
0] 20F, Slo|ERA AFo] 195, =A 12 Ale 18
x07 %x(jﬂgi_ﬂ’ o5 & XAH7} &4 Hxol A 7J
27 Aol 3F, 2A Lo AlF Sho| ERA AlES 2
20|t A2 &g 1 EE A, 2A 1 AlE 2 3
olEs AEe] 100 g & AL Fakere 1% A&
4,439.0 mg, 24| 2ere} AE0] 11,237.1 mg, So|ERA A
£0]9,613.5 mgo|Sick. A4 Bl A4 A E ]
Ab 28 7R Al 7S Hidlliko] 41.8% (1,859.6
me)E 7P =9k, ThS0 2 E5}4K29.4%, 1,307.1 mg) &
Z2|AAK28.7%, 1,272.3 mg) 2] s=o|Qlom, ZA| et A&
3} S| ERA R|5Ee] A9 E 0] 217} 48.1%(5,420.8 mg)
1l 45.7% (4,393.8 me)& 714 =9k, the o2 EaollAlzt
7} 33.6% (3,778.7 mg) & 32.2% (3,093.3 mg)], L i=llkHz}
ZF18.1% (2,037.6 mg) ¥ 22.1% (2,126.4 mg) 2] <=0] it} 4F
A Tg THAAE 352 100 g F F2 AP FF, o]
o) g 9 24 PR A1) A 16:0 (242 880.7 mg,
19.9%), 18:1n-9 (ZZ} 1,555.1 mg, 35.0%), 22:6n-3 (475.0
mg, 10.7%)9} 2-& 350|907, 2712 AlEe] B 140
(Z¥2} 1,487.6 mg, 13.2%), 16:0 (Z}Z} 3,269.0 mg, 29.1%),
18:1n-9 (42 1,852.5 mg, 16.5%), 18:2n-6 (&2 1,562.8 mg,
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Table 4. Fatty acid contents and compositions of braised product with soy sauce, rose gratin and white mousse using Japanese Spanish

mackerel Scombermorus niphonius for senior-friendly foods

. Product (mg/100 g) ) Product (mg/100 g)

Fatty acid - - - Fatty acid - - -

Braised product Rose gratin ~ White mousse Braised product  Rose gratin ~ White mousse
120 6.1 (0.1) 39.8 (0.4) -2 18:2n-6 291.2 (6.6) 1,562.8 (13.9)  209.4 (2.2)
130 1.2 (tr)' (
140 178.9 (4.0) (13.
150 16.8 (0.4) (0.
160 880.7 (19.9) (
170 23.3 (0.5) (0.
180 151.5 (3.4) (4.5 . : .
200 48800 #8503 18901 2083 2642(60) 1063705 1.2@5.9.(.1.3‘.4‘).
Saturated 1,307.1 (29.4) 5,420.8 (48.1) 4,393.8 (45.7)  22:6n-3 475.0 (10.7)  1,121.0 (10.0) 1,499.9 (15.6)
14:1n-5 2 (tr) 21802 5.9 (0.1) Polyenoic 1,272.3 (28.7) 3,778.7 (33.6) 3,093.3 (32.2)
16007 2440(55)  1490(13)  3298(34) 06 2925 (66) 15628 (139) 2189 (23)
18109 15551 (350) 18525 (165) 17439 (181) n3 9215 (20.8)  2,197.9 (196) 28244 (294)
20:1n-9 503(13)  143(01)  468(05)  TFA 44390 (999) 11237.1(99.8) 96135 (100.0)
Monoenoic  1,859.6 (41.8) 2,037.6 (18.1) 2,126.4 (22.1)  TL (g/100g)* 5.1 (87.0) 12.7 (88.5) 11.6 (82.9)

Itrace, Less than 0.5 mg/100 g. >-, Not detected. STFA, Total fatty acid. “TL, Total lipid contents (g) of samples (100 g).
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Fol o=t wato], 4Hx] 2| Late AlE 4Hx] Sto] ERA
AF2] 749 4] o9 P APt 7o FFE 2SI
ufj ol et = it

PgEd A, 2A R AlE

1
f
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