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Mackerel Scomber japonicus is an excellent source of vitamins (A, D and B, ,), omega-3 fatty acids, dietary protein
and minerals. This study was conducted to prepare mackerel-based processed seafood products such as grilled prod-
uct with super-heated (GM), tang (TM) and salad with sweet potato (SSM) using mackerel as senior-friendly sea-
foods and to examine their quality characteristics. The hardness of GM, TM and SSM were 240.3x1.0%,21.7x1.0° and
7.4x1.0° N/m?, respectively. The viscosity of SSM was 25,450 m-Pas. The nutritional content of mackerel-processed
products was within the senior-friendly standard specifications for protein, vitamin C, vitamin B, (riboflavin) and
vitamin B, (niacin) ing GM, protein, vitamin B, and calcium for TM, and protein, vitamin D, vitamin B, and vitamin
B, in SSM. All the mackerel-processed products were safe as senior-friendly seafoods, since digestibility rates were
81.5% for GM, 87.9% for TM and 93.5% for SSM. The physical, nutritional and the sanitation results indicated that
senior-friendly seafoods classified of the mackerel-processed products was step 1 for GM, step 2 for TM and step 3
for SSM according to the Korean Food Code and Korean Indusrty Standards.
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of whE AFS]A TS E0l7] fI5ko] 654 o) ke] iy QI+t
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A oAl T 217 e S AR o digt 24 & o)z oy

olgfgt Ao Al =follAte g ekA| o] iste] A|A|
]l S floted A5 F(MFDS, 2020a)of A= 44, 4
7St A S, Akt A(KS, 2020)015
ol digt 71+ 4 = eA| AlASRAL Sl

ALsolE HEA Q] dATE 24 of 72 22o] RER
& Aol H A (Kim and Kang, 2021), Thii &} 42, 33 A
0

& 714, Hlel B, e B, niacin 5 22 189S
o] I 23k thFt F 47t FH(Kim and Kang, 2021)% 85t
o] ofz} Q| 7}-3 Z\H4el EPA (20:5n-3, eicosapentaenoic
acid) ¥ DHA (22:6n-3, docosahexaenoic acid) 52} 722 A%
71T Wol d-7-5 o 2Uth(Saglik and Imre, 2001; Kris-
Etherton et al., 2002). WehA], 150= 543, 2] 0l Hol A
THASHE] -8 SAAE 7] 5] sptolc,

T 7o) 74 A AE EAE 9 skl HMR
(home meal replacement, 7} 7FH AN Q] TEZASIE ]3]
= ol 7|e =, AA 9 dut I ® e Lolskel £ =
Zlo] wapglt Ao H]sto] Fho] F o] B F7] ol o5}

Foe 3 228 e AlgS A o loe 54
ZHAAL Qlet mhafel 7t Vs e o2 gE AR o =
9= 7)< (Heu et al., 2008)= u}afje} 71z o)alo] 22| 9]
QABp} mJE 7] ole), A Aot e FAR
2 sfof vy =y AR =] uhele] AR HE 54
= Tote A2 ' A 505 A 8ok B f Fede 7k
F= AT 5 leaet wobEnh weka, g9 7lse] S
ShalsolE AR sk, R 220 o] gt ks
gk 919 71e5S S8tk Skt arso] B8 RISk
Fo Az 5 qlee]et Hopxint.,

S J5olof Tt A= YR ¢ Al 1509 slet
2§18 E4(Kang et al,, 2017), 35019 Fa< 9 Aks<
8l H7KMilenkovic et al., 2019) o] 111, 71352 4%
Ag2 9 b 2AE B 5ol Be(fllene] )4
31, skt PRsota S0 4wk Mbarki et al., 2009)
Al ZEarEo of A4 #4 £4d(Yoon et al., 2009), 11
3} argo] 9 vl A7t} 155-01(Scomber japonicus) 7+
=9 757 H Aot 9 FU 5 (Park etal,, 2018), FE=0
AR A2 2155019 o] 3tek4] £/(Kim et al., 2020), 7154
2] B o] wh2 115-0] 43K Ozogul and Balikci, 2013) 5
o Jltt. I2laL, pAbeS A & 3 R ReAES 24 2E
AP RsIAE9 ogls) W ZHZHEA B4 (Boo et al., 2020), 7}
Apu]ato] A& dskg-o] =Q14] 7iEH(Kim and Joo, 2015)
O] Hrof ERste], 5ol E A= 3k A Al¢Jskal,
Al 7S EE 0l AL, 7|t Aol WA At oA 7] A
ek Aot

& AtollA = ik B8 AR oA E] Aol et |

%a o

gl

C oA - HFE Y - el - el - ARS

O] AR A5l 5 83 RHFT| o], o D A= AlE
o] A& AEaFG L, 0]9] AEFLAMFEDS, 2020a)3} a1t
AFATHA(KS, 2020)0f1 4 AAE 1218k 7|42 A
ek #4 SAd disho] A E Az skl

Iz H A

A 28] A R aulnhEs A obel
4215 517 o2 AMoAElE 20209 4-680] T<5t0] 1
S}A1E0) TS 915 Y7ol &= ARE-SIeITh

AEE 50| TAFIPel, 5ol mube
= 9 350] ofgk AES] AEE Pl 24 AHES Food
Ingredients Co. Ltd., Gunpo, Korea)> QIE|HI o2 Stie
(Hanju Salt Co. Ltd., Ulsan, Korea), AA%(CJ Cheiljedang Co.
Ltd., Seoul, Korea), A = (SIB Co. Ltd., Miryang, Korea), 4
A4 Y (Hwami Co. Ltd., Incheon, Korea), th 2 vH=(CJ Chei-
ljedang Co. Ltd.), 315=7}(Lotte Shopping Co. Ltd., Seoul,
Korea) =+7H4(Sempio Co. Ltd., Seoul, Korea), A 2jj4]E4+
(CJ Cheiljedang Co. Ltd.), E7§7}+(CJ Freshway Co. Ltd.,
Seoul, Korea), AF=715-(Hwami Co. Ltd.), 2710}, &L, A7,
2%, v, Qfnhs A E A 2] g aujnkE 2
20204 491 22t 74Istol AHg3heiel.

NPBAEL 150 7RIl BET 7|l o"
2 aup A E) 0] A 25 913 R A5 9] HA 2= Alo]
= T2 gl YARS A7 (dressed) 3L, 7k
X

HGF7] ol = vl Ael, Wik W Eaesto] HA 2 gt A
= Bh57Iolsto] Azt &, AEF7]Fol8 A A
5ol A5l Hi-y A73E flsto] Fatedat 0.1%
(wiv)ell FA|(4£1°C, 1073kl W7k flete] A5 10%
(Wv)oll 2087F H A (4+1°C, 20873 & ] ejsto] Az
shoith 2EA o g RPF7|o] AlFols A FolE
835 I HA=7]+0|7](CHSHC-1700; Chamco Co., Seoul,
Korea)E ©]-§-5F0] 180+5°Col|A] SE7F 9] Al x5}t

of&Hg- BIFIY A3} a15ol= FH= =(500 mL)of| A A2
A5 E 100 g 7|Eo 2 AAS 9l 2. g, 8710 g}k 3 2,
10327 A3k ok, DA kA7 A AR 5 vhafisio] 4]
Z5k9t} o8& = TRl vhE(S @), LTS g), =+
(5 2, FH(15 g), 7710 @), A=7FR(S @), 25(1 gr=
41, 4o} Azt HEA 02 olge 7hg 84500 mL)
of mhafgt T ol Wt k] 1ol 100 g 702 W 50



g U7} S g, ot 5 g2
7k o] Az}t

D Al S Tl 57| ol & HH 2 15 o] 50 goll 47
A A7H10 grS Wi SELF 24T F AL AL, vt
s} 5 A0 Z8E 7] AR 3 250 g, WA A AF T
15g AT 125g A% 5 g, 47 5 g 91, o] Al z3h%ck.

B=/Ex:

ALl AR EZ(KS, 2019)004 g3t W] whet
texture analyzer (CT3-1000; Brookfield, Middleboro, MA,
USA)E A9t A% 548 A5t AgAEolold, =
2 H(probe)] HA X} Y2 AR =2 515, 73 AT 59 A
Aol o) e e Agelglch A 242 A8 3 mm

o] Y& LZHE 0]83}0] U=LTE 10 mm/sec, 2|0
2(clearance)E A& 2] FA 30%, A& =5 2042°CE 5}
of 53] 4% ths @kt Faghe AlQlet 33 Batgte
= UERSick

Ax+= 17600 mL, @90)°]] A& F 500 mLE F3ot o}
S HHE=A(LVE; Brookfield)E o]-&35}o] A|&E 20+2°Co|
A 12 rpm, 2487+ 2743 5 sl gholl 8-t A& 55t
SHiFeE g mPa-s= UERA QIT

HEH2

HIEH SE(2] &2, HIEl B, HIEk] C, HIEH A, H]
ElYl D)o AA e} o5 &85t £42 AE5H(MEFDS,
2020b)ol| 4] A3t L&A A AR upE el sTof] o)t Aol
wet AAISHI T

T84 HlEle] 248 AA Alw & EEe(HE
9l B> 4228 FE(Oak Ridge centrifuge tube 50 mL;
Thermo Scientific Orio, Waltham, MA, USA)o]| thafjgh A=
3 g% & 10 mL (HPLCE, 559)5 <4402 ¥, Eel
(37600 Mixer; Barnstead Thermolyne, Waltham, MA, USA)
3t o}S 25342 7](Bransonic Ultrasonic Cleaner 8210;
BRANSON Corp., Brookfield, WI, USA)E o|&s}o] =+
Z(80°C, 205) W YAIH|(4°C, 13,040 g 305)3H T]-S, o]
9] A}5H-S membrane syringe filter (nylon membrane 0.45
um HNWP)Z ofasto] A|z5}¢1aL, Blekd] Bx= 50 mL v
AZepATo) upst A& 3 g} 5 rnM sodlum hexanesulfo-
nate/0.1% O EAF 88 F a1, 23 3 4-8(50 mL)gH of-Z,
ol ¥4 Z-21+A1 2 7] (Bransonic Ultrasonic Cleaner 8210;
BRANSON Corp., Brookfield, WI, USA)2 F%(305) & &
A B (4°C, 13,040 g, 305)3}a1, 0]9] A5 membrane
syringe filter (pore size 0.2 um, 25 mm)=Z oJ1}5}o] A 23141
ouf, ulekal C= PAR S Frol upfat A2 AL (10
g3+ 10 mL 10% o EFoLA} §-043 745}0] 1057F @ERA] 7] 7,

o] 7heE] A= 705

Aol 5% mErIAS Yol sk & Ol% 100 mL &
S0 Y v 5% wERIAE g2 = 100 mL7} = A
783t LHEe(1,449 g 1523}, OH &5l 5% |
ERQlAE g o= 3] A sto] A|shqith. A8/ HIEHIQl HlEE
A HA P AlmE A|2517] flste] FtubeEetaso] nf
23k A= 3 g, ek 30 mL Y 10% | 2 4-Sofehe 89 |
£ Aoz Thetar, 2 A 3 IN SAREE(KOH)-&
N 3mLE 7Fsto] SHF 2k AR oh3 95°C 8ol A] 1
FIH30:2heE Fof o] HE=g 4153 YA ZI o]
A @zt A2l = 30 mLE 7FstaL, 2Rz 7] off 571
ther &2k 300 = 10 mLot o Hl 2(5+) 30 mLE 7Fste] <=
A o7 A3, A2 e Zl 7] of gstel & S50 &9
Pl A 3 558 Wl AR 7o A, 559
A 1E1]E 30 mLA C & 23] &51al, A ofH =&
ol & 10 mL, 50 mLA4] 7[5t sz qlA o
A & W71A] 2AHA o= A Qi) foZ 7] Fof
5] *ﬂ?ﬂ AfrolHl 252 Fste FrFA U ER
7Fal E=star A %Oﬂﬁﬂ =5 AMETAT &
01 A} I%EE S A GoH2 10 mLACE 23] AL,
‘ﬁ% NS oro] Fefisof sttt Hlekul Aol 748 ZW
|5 ARolH 255N 5 gheto] 40-50°CollA] ZHeF
FES o] AZRIL(EDE Xo] [ 0mLE
"‘E} HIERY D 248 A2 A= 5 Alzst
Zetag o] npaEt A= 0.05 pgh & 3 mL
W, 0] =2 F of7]of| H2dEoeE
oFalA| X Ealst tHS 60% A E &
Po}‘ﬁE} olojA] o7]of ghpztehs FARg ok
g Fo)A H ‘l“p:]'(?’o'trl‘ﬂ')_sl' Zof ALog A3
L, o5 AA oz 7] of %11 v o171 FAE 50
mLE }s} 3 1057} 7351 Wek E3kstqan). A o) Ayd
olZlo] 7heteke Wi7kA] Bz ate] $4ks: 250-300 mLE A=
& w70l &711L, S 352 23] o] HhESho] o] 9]
F=get s, 1 N A ﬂ%%(KOH) -9 100 mLE 7}
stof 1527k ZFstAl 2 HARE F 252 HRHh dAkS
o] 0.5 N 4teb25 8 510“ 40 mLE 7leto] AR £ 255
Al gt o, Slikg A A Al A o] H|mzEhe| Q] Aloke
5%7

2 e o] vho] ehA] & mi7hA], K2 2] 1523t
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ANk AHF RS FAIHRE RO 2 Ssiold
MELAAR §7]3, FEGAFESS SAF 10 mLA 23] 4]

2 9 gaa} SlAL Lol aket TS o] 2 40°C o5}l Al 7t
25 3 Heke S mLE 7|5kl +9] F whoj1}x|(PTFE 0.45
um)of o7sto] A|2stiet oA ARERE ofeks, el =
Sjeel o), BATHIES, EE U SASE-S
Daesung Chemicals & Metal (Slheung, Korea)ol| Al A 231 7
<, 9 24 Z | 8H-&-2 Yakuri Pure Chemicals Co. Ltd. (Osaka,
Tapan)oll A A|Z:3k & )8kl ARE-aklct
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HIEH 559 A2 A A 2] AR5 o]-g-sto] 2] HEarI(H]
E}7I B,)-> Shiseido Capcell Pak S-5 C, ;MG (4.6 X 150 mm, 5
um)o| A2kE UPLC (Waters ACQUITY UPLC system; Wa-
ters, Milford, MA, USA)E A}&-3}o], vefql B.o} v]ERI C
+ Shiseido Capcell Pak C,, UG 120 (4.6 X250 mm, 5 pm)
o] A= HPLC (L-2000 series system; Hitachi Co., Tokyo,
Japan)E ARE-5ko], HIEFY] A= Shiseido Capcell Pak S-5 C,
MG (4.6 X 150 mm, 5 pm)©| A2 HPLC (Agilent 1100 se-
ries system; Agilent Co., Santa Clara, CA, USA)E A3},
Shiseido Capcell Pak C,, SG 80 (4.6 %250 mm, 5 um)°| %
Z%E HPLC (Nanospace SI-2 system; Hitachi Co.)E A&-5}
of stk

271

719 242 Kim (2014)0] A=t ol wpet A At
et &, AAE H4 Bl e® Eaffsto] AAfe] AAE Al
z3}al, o o]gsle] FEATEetRubEA 7 [Inductively
Coupled Plasma spectrophotometer (ICP); ICP-OES Avio20;
PerkinElmer, Waltham, MA, USA]=2 EA431¢°H, ICP-
OES9| 4 22 45357 (MFDS, 2020b)of A= o] 21
27102 AT

Alo|Ad

=via

0

Alo]dF EA2 AZFH(MFDS, 2020b)2] f4-FaFH o
upet AT &, A A 2] AR oJA| 25 fl5te] HAIE ofH]
2 (ether)2 B (AA 1 g 25 mLA 39), #2352 70°C 2
29 B(0OV-11; JEIO TECH, Daejeon, Korea)ol| A &% A
z 9 glA|A o] g ol A Whstar, A4 24§(0.3-0.5 mm mesh)
3 3 Y HA a-otU2tobA|(a-Amylase from Aspergillus ory-
zae powder; Sigma-Aldrich Co., St. Louis, MO, USA), ==
E}A|(Protease from Bacillus polymyxa; Sigma-Aldrich Co.),
o] =22 I A thA (a-Glucosidase from Bacillus stearother-
mophilus; Sigma-Aldrich Co.)e} 22 a48 SAH o0& 7}
TSttt olojA] ma ZallEel 95% ofehE 225 mL&
7hstar, dFmlEHte® e v A-LoflA 1AIZE JAAAIZ
T olghE A2 aa BollES vlE 1 oo A=A §
AN AREZS[FEREES 93 FAE AR feo27](A)
of| 78% g2 15 mLE 7}sto] st 2 EE #4715 ofi}s)
of Al ]l of2tstar 78% of|ghao] S01 Yl Al A Wk AloF &
FE ool v]A ARES Aol |E &7 78% o
B2, 95% o Bk, OPAE 0.1 217} 15 mLH 28] B2
Aozt Alo] 44 B o] 5 fids Ha o] TR 105C
2 A% =2to] 2 E(DS-520M; Daewon science, Bucheon,
Korea)ol Al Zbp-&o] Foldle fe|old7|E 2447 A=A
713, Tl A A O] ol 4] 1AZF iR sto] A 574(B)gt th, Tl
2] AgFsto] ERIgh R EE 23T FElo|7](A)9] FAE
w gFr o &2 sl

C oA - HFE Y - el - el - ARS

Qlof|Al ARE-L of[E| 2, ofghE 9 obAliE-2 Daesung Chemi-
cals and Metal (Siheung, Korea)2] S]Abof| 4] A 23 A& ¢
ato] ARg-st9irt.
th &= (Escherichia coli)

o] AT AEE A (MFDS, 2020b)o] =55 7
ZF ol whet AT thte] 412 AlE U 1 mL
o} 7 A 3l N 1 mLE g A2 AL (Petri-ilm™
CC; 3M Health Care, St. Paul, MN, USA)<]| 3uj&] H&3t 5
HQK(35+1°C, 242 A 1703} Atk it -2 X2 5 90
7|25 AT Ak g ALSEA AL 1 B Aek4of 22 3]
A= ko] A+t =2 YER ot
UHtEE 3 o X

AR AOAC (2000)R 0] het <22 Fd7he
Hog Zohze semimicro KjeldahlH o2, %X
Soxhlet 2.2, 518 714l slshyo 2 77t 248,
o2 100-(2 g+2d i Ay e+ g
2o 2 Akl ey gict.

A= dudE TS BEOR st 7o dEAEA
IO A AARE o ufj 79 of L A] kbl (HHE 4.22, 2]
9.41, BHTHE 4.11)2 A 85} AFE519ICHMOHW, 2016).

e
AL AZ A (MFDS, 2020b)0l| 4 233t 3|3 os A
Aletgltt. &, 9= S48 A4 A oF 1 g& ok
al TEZ Aol A FHb aLsto] AREEHS

AT o Y
2 1% A rlo B

oL o

|5 YA Tl =2 thE -8(500 mL) B o #}slo]
Azt =2 742 dA1e] A4 10 mLell AE3iHE
(K,CrO,)&H 2-312-2 7IstaL, 0.02 N A4k2(AgNO,)-8-4

Zohu] Akl BA)2 AOAC (2000)3 o] AlA = o] Q= o]
WA B F AR o2 AAEHT) o)At

10 mgell 3= 728l AlHH(15 Pyrex test tube)ol] 4'd
5] F7E vk, 217191l 6 N HC19] 2 = (i A wgof thsfod of
1000, oF 10 mLyZ 7}ske] A4 53037 FAlof Hg-stkal, o]
< heating block (HF21; Yamato Scientific Co., Tokyo, Japan)
oA 7FAZI(110°C, 24A12y510] AAIsI3ATE. o]ofA, Fot
uteAbe] BAS ogh A 2] ARl 71 R ES glass filter
(Aspirator A-3S; Eyela, Tokyo, Japan)= 7F¢to]alsial, 23
7Het5=7](Rotary Evaporator N-1000; Tokyo Rikakikal Co.,
Ltd., Tokyo, Japan)& 40°Col|l A 7AZSE & thA] B2 7}
gh ok 9P 5551910, o5 A 252 sodium citrate 2+



FUPH 2202 AH5t0] 25 mLE §afo] Axster. of
uliedbe] £A.e AR AHY %%% o 4 5 A
7](Model 6300; Biochromchrom 30 series, Biochrom Ltd.,
Cambridge, UK)2 $413}-11, s} ict. o]} 4 2o 414
%)+ 7% o] 2] (membrane filter) = o] 1}51 0] ARE-3}A Tt
N

A HAES] BLAS: )3t A& -G+ chloroform-methanol- 2:1
(Vviv)2 &35t 585 AM-5h= Bligh and Dyer (1959)9
o7 2Z25ho] AbRslT) AU BAL 2235 A28 AF
2ol Y5 3223521 methyl tricosanoate (Sigma Aldrich)E 1

= 712t tha 14% BF,-Methanol (Sigma Aldrich) 8945

o]-g-sto] AOCS (1990)H of] whet AA|5FT. 5, AARS U
i xEE 0| 7ol ARt A2 S o]-8-5to] A4 v
ol 2 233 S0 capillary column (Supelcowax-10 fused
silica wall-coated open tubular column, 30 m < 0.25 mm 1.d.;
Supelco Japan Ltd., Tokyo, Japan)©] A2HH gas chromatogra-
phy (Shimadzu 14A; carrier gas, He; detecter, FID)E ©]-8-5}
o] HA5HIc). ofuf 4 AL injector W detector (FID) &
L& HE 250°CE 319l A 2%+= 230°C7HA| 5-2A1]

2 1587 F-A13FA T} Carrier gast= He (1.0 kg/em?)& A&
3L, split ratio= 1:50 2.2 3}t A3 A WAL HA4-2
A7 O] A0 TAdE 2o A EASH =3 AWK Applied
Science Lab. Co., Baldwin Park, CA, USA)1}o] W5 A|7F
3t v w3fe] 53k

AstE

45482 Hur et al. 2015)0] Qg whlo] mef zkzte] 2
sjol(etol, $lo), 279, Gl Axslel Axsldrk. =,
F70] 43} 200 mL A7 ek o] Bhafet Al 5 gof e
M(saliva) 6 mLE H7}elal uf 1y EulE Yo & alepd s
(Parafilm M-996; Navimro Inc., Seoul, Korea) 2.2 A&
gtAF QS W8S § 37°CE A" Y shaking water bath
(SWB-10 Shaking water bath; Jeio Tech. Inc., Daejeon, Ko-
rea)of| 4| 17305] shaking Al7]HA] 57 ASHA ZA T

f19] Adhi= FFol A astkA el Aol 9] (gastric juice)
12 mLE go] 2 £3s}3 W53t t}-S shaking water bathof]

A 747d3] shaking A|7]HA] 2A1%F 2x3FAI AT o] pH7L 3

oo 2 A3 6 N HCIS 0]&3}o] pHE 3 o]st= 274
shict.

) oe] 281 77} SlolA] Ao AshAelE
2359 24l (duodenal juice) 12 mLe} E5<Y(bile juice)
6 mL, 12|31 FEAEY 2 mLE Yol Eskal WEst v
shaking water batho]| 4] 13| shaking A]7]WHA] 2A|7F 43}
AlZiEk. old] pH7E 5 oske] ALt 8 o]4fe] ¥ 6 N HCI 6
N NaOHE o] §:3}0] opth4] L oF etzte] zzo] B 4= 9]

Al s

o] 7heE] A= 707

A3} B AR QHE(12,000 g 152)3H0] 4Foe
Be) 1, e TR RS Az ST ABHE-S A3} At 7))
A R0] Az Feo] o] S o] §5to] rret o] AltalaArt.

23HE (%)= X100

5o gg a1y %lzz} AEF(ES7]E0l, ofg | alat Al

T)9] A2t Gk A f gl gt A4 A2 L ZsFA]Fell
gt =t 71 8-S 7ML Qs AESX(MFDS, 2020a)
3} AR TFA(KS, 2020)S AR 819, o] 59] gt
712514, 718]3L dlo|El Table 13} 2t} A1&2#(MFDS,
2020a)0l| A= LG 3 50] B o, Al 7Hg 7|, A, D%
9 =Aol tisto] AAISkL Qlet. AR FSHAEY] A o= AlE
ZH(MFDS, 2020a)0l| A A A]}L °‘ =A% T LAY A
AFHU 4352 571 8l A& B4 2E8HA, 431
o)zt Juolv et HE g AestAY, dFEES 24

Sfol A F L0 81 91, A 71712 2154
21, 238, B4, ek, B 59 5218 mejstol A2 71ge)

ojof afat, A gl 2 4F0 75 o ER QIgh fls7k
AystA] OBt S Z5-5] Aﬂﬂf& T AZHVER g A
FAIR At & ARG ER F55] AlFsteiof ah, &5, A
S B FEAFAES YRR AN 49 580 o=
£ 7tgstofof ghthal A AlstaL Qlrt. kol %

AZE 100 g & T A, H]ER A, C, D, 2|2-EZ2H], tro|opAl,
I, g, Aol 5 371 o] Y ue gl gk
HNE S *é e} 50-6441 9] WA HF Bz TEAAFFY

10% (-8 100 g & T3 6 g, ¥EFI] A 75 pg RAE, H[E}
21 C 10 mg, H[EF D 1.0 pg, 2HE24 0.15 mg, HolopAl
1.6 mg NE, Z+ 75 mg, Z-E 350 mg, A]°]4d3- 3.0 ) °o]4o|
HEE ARAES 2FAY JEFES Hletolof oM
E4 - AR d o2 s AlE S WIS 454
G AT FEHF 7S AT 4= QlrkaL AlAstaL ‘E?
AL AtAE Fete] diatat it B e
2 A A= o] 911, BA-2 500,000 N/m? o] 32 A A =] o] Qi)
=, A1E5%(MFDS, 2020a)0] A= 9144 0 & A| 25} A4
gt JF 71t A F 4 30 oS FFstoloF akaL, EA¢]
500,000 N/m? o] fo]|ofo} gt}

AT A(KS, 2020)0 4= L HSFAE] iste] A
A B E el diste] AlAlska Qlek. Ak At
FulE 7HA|aL, ofu, o]F 9l o]Fo] glojof akaL, E4¢] A
© A% 197 50,000 27}-500,000 ©]5}F N/m?, 24| 20,000
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Z3}-50,000 0|3} N/m?, 35H4] 20,000 0|3} N/m2o| A A& 0.15 mg ©]4}, LroloFAl 1.6 mg NE o]4, 2+ 80 mg 14, 2+
1,500 mPa's o]/Jojojof ghrhal 17 Eof §lom, eke] 74 £ 350 mg oA, Alo] 45 2.5 g o] AFO] JUAE 9% F 1% o]

S U-8= 100 g T A 6 g o4, HIEFT A 75 ug RAE ©] /&0] gHgo]| FEstolof shaL, 91480 A9 nAYER Qg 9lsh
/&, HIERRI C 10 mg o]/, BIERY] D 1.5 pg o)/, 2R Eahyl 7F B ofU st S S76] A& THEstE, vlA Al

Table 1. Standard and specification on physical properties, nutrition and sanitation of senior-friendly foods [grilled product with super-
heated steam (GM), tang (TM) and salad with sweet potato using mackerel (SSM)] and its quality characteristics

Specification' Judgment
Property Standard Product
‘‘‘‘‘‘‘‘‘‘‘ . MFDS Ks MFDS  KS
<60,~<500(Step 1) GM Pass
. Hardness (x1.0° N/m?) 5002 <20, ~<50 (Step 2) ™ Pass Pass
Physical .
e S20(SteD3) o Pass
‘‘‘‘‘‘‘‘‘‘‘ Viscosity (mPas) ......Z21,500° 21,500 (Step3) Pass  Pass
. G&M™ Pass Pass
Protein (g) 26 26 ™ Pass Pass
SSM Pass Pass
. G&M™ Unpass 'Unpass.
A (ug RAE) 75 =75 ™ Unpass Unpass
SSM Unpass Unpass
o M Unpass Unpass
D (ug) 21.0 215 ™ Unpass Unpass
Proximate SSM Pass
composition GM Pass
Viamin Cmg) 210 20 M Unpass Unpass.
SSM Unpass _Unpass
GM Pass
utrtonal B,(mg) 2015 2015 T Unpass _Unpass
SSM Pass
. G&™ Pass
B, (mg NE) 21.6 >1.6 ™ Pass
o GM Unpass  Unpass
Ca (mg) 275 >80 ™ Pass
Mineral SSM Unpass Unpass
o GM Unpass _Unpass
K (mg) 2350 2350 ™ Unpass Unpass
SSM Unpass Unpass
o M Unpass Unpass
Dietary fiber (g) 3.0 225 ™ Unpass Unpass
‘‘‘‘‘‘‘‘‘‘‘ . SSM Unpass  Unpass
Coliform group (sterlllzatlon product) n= 510(): 0, - - - - -
Sanitary - : e
e e - cwwssw VR p e

IThe specification was quoted from (MFDS, 2020a) and (KS H 4897, 2020). 2Viscosity adjustable liquid products with hardness of 20,000
N/m? or less. *Number of nutrients to meet the standard standards.
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o}7] A, A5 (MFDS, 2020)7} e-=+4F17F2(KS, 2020)
oA AIAIRE A FIBFAF] 7EAtA F Filo] Aol 7t Sl
2 Gg B0, oI Ve A AR st B
AF5Ho M= &40 500,000 oJst N/m’= s}k o] 9]
A 95| PR T WIEA] 3F ol Vet A S
Ftolof ghrhar AASkaL Y=t Rhte], ShateltA el
A BB A A=E 3TAR s, 1949 4
250,000 Z+-500,000 ©]3} N/m?, 2+ 2] % 20,000 %
7-50,000 © 3} N/m?, 341 9] 742 20,000 ©]5} N/m?o]H Al
% 1,500 mPas o4olofof 3= o & ot ojuf ¢
G HIEA] 15 ool FFE oo} sl Aoz AAIH

— O

i)
x0
o

vEo| g NYASES BAZF7| o], ofg 2 mut
MRS AES) B UAS A7) 9l5tol YER A= B

e o ek ar5o] 28 g
Z7]5L0]7} 240.3 X 1,000 N/ms, o]5ko
b AH =71 7.4 %1,000 N/m?o
7} A= 25,450 m-Paso| itk
ole} 2 TEo] AU E@AZTol, ofg 9 1
Tub A 5)e] &4 TAlel gk 2= A5 H(MFDS,
2020a)°]] 2-§-5}+= 749 Aol L, A2 (KS, 2020)
of| 2-&5h= ¢ Aol a5 7] Tole 19412 =4 7o,
5ol o2 2 A1 9] =4 71<ell, TLejal ago] aqtup A
Y= 39419 £4 7|0l ARdshqit). o]ef o] argo] &
& LRSI EE S|l ofF W au e AlE
7re] =74 Apol= 7HE A2l ek (Lol 2k SA), uhA
i 7H A R SR AR Soll o3k Alo] Wi

of e} ke 9.

Ry

spEe] At B
21.7x 1,000 N/m?, 3L
AR B0

=

52
A

J|ERZE DS BY SN

T5o] g WA EE HAZF7|Fol, o @ mn}
W= AEL 2L 35 AF 100 g T JPHRS UviE 2
e bt Pk, o] B DHUAES HAZ| o),
ofet 9l Tpu} Ale] = a2 3% A% 100 g Tl 3
e 217189, 73 g W 6.8 g0 2 Fu 7Z Aol vlstol 3

T A BF7F =0T

50 &8 PRSI EE ES 7ol o E At}
A E9] 100 g I HIEM e 28] BlEpTIQl BlER A
7} 77+ 24.02 pg RAE, 13.20 pg RAE 9 11.30 ug RAE, H]
EFYl D7} 2121 0.97 pg, 0.83 ug % 9.31 pg, 4=8-7d HIEpTIQl
Blebl C7} 247F 121.24 mg, 2.50 mg 2 4%, v]el B,
(riboflavin)7} 22} 0.29 mg, 0.09 mg ¥ 0.17 mg, H|EH7] B,
(niacin)7} 212} 82.97 mg NE, 38.62 mg ¥ 44.64 mgo|3itt.
ool a1go] 2g NS EE HEF 7|l ofF E 1L

o 7k Az 709

Tk A Eof 72 35-0] A 100 g B BIERTI S A9
AR (MFDS, 2020a)7} g4 51 4(KS, 2020)0] H|3to] H|
B A= 159 AlEE 2554 ¢8kaL, BlE] B, (niacin)=
359 AlFol B F5EGlon, Y A] vEI 9] - 159
AlEHIEr D7} ke =(9.31 pg), HIEk C7 B
7170 (121.24 mg)] E+= 252] AF[HIEHY B, (riboflavin)
7F 2 EF71-40](0.29 mg) ¥} al-tut A =(0.17 mg)|Rte] 5
Ebele )

g0l &8 IHFASAEE BEFTIol, o E atat
A el 24h2 3% AlE9] 100 g F 77148 e 2ol 24
Z}44.5 mg, 84.4 mg ¥ 43.3 mg, Z-5°] 212} 289.0 mg, 153.7
mg Y 2942 mgO &, 0|2 4] ZZH(MFDS, 2020a) U 3H24}
HIEF(KS, 202000 A|AISH 7|21 2ol 285198 o) o]
785 ol (84.4 mg) 12| AlFto] 2%, 22 743
TO AF HF7F FSEA] okt

5ol 2 YHSAIEE G FT| o], ol ¢ it}
A Eop ZH2 3% AE-9] 100 g & Ao A T2 242 54
%,027 g9 0.67 g0 &, A ZZH(MFDS, 2020a) Y +2A1]
FE(KS, 2020)0 A A AGE 7]t A(ZHE 3.0 g ol 25 g
o/l ulste] 35-9] AlFo| BE7FSFHEA| otk

ool ago] &g UHIIAEE 7)o, ol
Ju A E AE 22 352 AlE 100 g F FFE
=y 71E5+43 Bl AR An EF 7)ol 459
/3R, vlERl C, BlERI B, (riboflavin), H|EFY] B,
(niacin)]o], o2 35-2] FF/J=[THi 4, H|EF] B, (niacin),
Zro], altup A B 45-0] QYR A, HlEk D,
B]EFY] B, (riboflavin), Y€MY B, (niacin)]o] %5 2lct. wheh
A, ol & aL50] Eg I ZISHAEE A EF 7o), ol H 1L
ko] Al E-2- A1%-5H(MFDS, 2020a) ¥ SHHAF] E2(KS,
2020)°ll AJAE] o] Q= 95-2] FFd=ell et 7]t 2 (S
2 B 6 g o, BIEFI A 5 75 ug RAE o)/, BIERRI C &
F10mg o, WIEI D 212} 1.0 pg o[ 3L L5 pg o], 2]\
Zop] B 0.15 mg o]/, Yo]obAl B 1.6 mg NE o), Z
& 2178 75 mg o 3L 80 mg o/, ZHE 5L 350 mg o4, 4
ol A2 3.0 g ol H 2.5 g o) T A= 3F ol T=
sho], A1 ZFA(MFDS, 2020a) @ a4 #3(KS, 2020)0]]
AAEE 71254 (22 370 o)A 171 oyl Hlste] 359 A
Fo| B 7|Eqt Aol A sttt

ole} o] a1Fo] &g NHZISHAEE BEF 7o, oY
g a-put A e AlE 7ke] ok B9 Afole 7h4r {5
HAR o) ARgeFo] ogt FA RS 5o PR I &
et R w ER-9] JPIEY Afo] ol ofgh o)t et
=] it

J|ERAS Tafet M 54

o] B NPASHIES BAF7] 0], ofg 2 )

f

of fo yE



710 Aole - 2 QY - AE

H>

A AlF 22 359 AlFS B HAE A AlEolof
A ol 5ol thet thd+t o] s =5 2AFSHLE A5 o] 28 117
AB}AEE HEF 7] 0], ol 9l et} e = AlF 22
3Z AFY g & Wt T BF EHEE UETh o
2hA, Al5o] B RS FE HEF 7ol ofe H
kA = AlE T 22 359 Al A5 4(MFDS, 2020a)
I FAFAEF(KS, 2020)00 A AlARE AL X@ 1521 914
A At thRh 7|0l A gteleitt. o9 42 At i
28 NG ZIAFE HES 70l o 9 et e = A
Fo Az B T =AU 7HE AY E= AP 9] gaFelet
] et

ool arFo] g U FIAEE BHEFT]Fol, ol Y
Al A e Zﬂ'\ﬁ“‘*]' 22 3% Aol thet =24, Y%A
2 A Sl et AuE R RISk thjt =W 7]
THA[AEFH(MFDS, 2020a)7} sHrAR] F2(KS, 2020)01]
A A EE 313 2 3HA)E of| 2-8319S u) mE 285,
T HIS7IFol= Aot A = e lﬂﬁlimrﬂ AL
aLEol ofR ) A dlm o2 AT 4 Qe 28 Al = R E
on, I3 % ar D}*”EFA Bz AR s

f

>l

HN.{

2 Z7)70], olgr W o}
30) xﬂﬁoﬂ 1‘410}@] AYREA R 7|2
0w ALk, vleb] A, HlER C, H]ER D, 22
apul, LpolobAl, 7k, 28, Aol 9)Elo] QA e 7)e} o
QP E(ANHIE, A, oA, Fotu]iAt, Z|ukAbyo] tatol
A 9l

_!E]i]ﬁ]-/\]ﬁ Oiy\-] _J__J(E)-'_o-] %]—
o], ofek @ 1yn} A= A E]
A= Table 29} 2}, 0] T8 1Y UFAEE 74IZ7|
o], ofeh @ o} el = AE] b FHR 4apo] 7
7 62.7%, 82.6% X 65.5%, ZehMzlo] 217} 18.9%, 7.3% XU
6.8%, ZAHo| Z+2F16.7%, 5.0% 9 9.1%, 3]5-0] ZF2+1.7%,
1.9% 9 2.0%, eFrshEo] 22 BE4E, 3.2% 9 16.6%°.2,
A 74o] 27 2ol 7} Ao, thiEo] Eg o= o]o]

Sol 2 1
o= A2} ¢

—'A
_I
I

SR8 B

R A, :.E”‘ o

nﬁ I“J
o_>L l‘ﬁi

).11

el

=
r

l'otl
JE
2,

A QUi 8120] A9 Hjol7h glolck. ole} 2o T} B 1
HABHAEG HAZ7] 70, ofF 2 1n} M AE 712)
PR G Aol S0 A9 FARS MFolo] i &
2 b, LU B8 9 Bk o] ol 2ol H7ake] &
ol ofgk 3, Zehuel 59 4ie] 2o g g3 ol
ool LR B A, B4 FI g AU WA 48
ol olgh Ga, A1) A5 0] A9 ol glo] = A=Y

&, eereha o) 49 Aot
g mjZoleh BeE gl of
o) dgo] B G RSAEE TS0l ofF | A
up A E A E0] ARbgE gkl diet At n]fo] Kot o
£ AlEe) AEg FHRe o] %% zchu g
ZAM, Ofe] 29 2R, 2 A WS, 170l A
FH 4 7;] [e) /\
501 o ~7HL°] AL 2A ghego] wWokal, o] 9] &Y
© m5olololA kAl A5 2Ael eHlzh3 A
Akl AF7E 7IH =gt dlgol B8 DI EE AT
7]70l, o7 ¥l Al A E A2 100 g ol Al 22
236.9 keal, 91.0 keal & 182.6 kealo| 1L, o]&= St B EA]
HMOHW, 2016)°f| A A[AIZH 7] AL AK(65- 74Aﬂ)9} 37|13
FAHT5A) W)«I oA H e R (EF d/d 2] 472,000
keal, /9] 7 1,600 keal)ol| B3t} 517] 9l 7] J15d2}o]
Aol HAZF7|Te] 2 79 FAo] WA 11.8%, o] i
= 14.8%0] RS, ofghe] A9 ddo] B 4.6%, o]
2 B 5.7%0] gl o, ik e =0] A9 EAdol i
=9.1%, 9948 25 11.4%9] ligstsict 150 &8 19
WshalEg HA57) 0], of g W el A= A& 100
gAY ke 7171 0.2g,22g W 0.2 go| 2L, o] =3t B
7152 2 (MOHW, 2016)0] 4] A|A1gE #7] 7 2K(65-7441)2k
/) DAHTSH oVh] A BEHFH5.082 g)el vlsted
A7) 9 57 aregpel Aol wA gLl 242 3.9%, 43.3% B
3.9%01| sigst3Act.

AP F O BH G50l BE YRS EE AT
Lol ofgh W yatul A= A& 100 g Fo] Folu| A T
T} 24 Table 33} 2}, 150] 8 1P| EL g =
SNt ofig B ntolk AR AE 100 g F) ol 33
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Table 2. Proximate composition, salinity and energy of senior-friendly foods [grilled product with super-heated steam (GM), tang (TM) and

salad with sweet potato using mackerel (SSM)]

Product Proximate composition (g/100 g) Salinity Energy
Moisture Crude protein  Crude lipid Ash Carbohydrate? (9/100 g) (kcal/100 g)
Gm 627+19 18.9+01 16.7£2.9 1.7¢0.4 00 0.2+0.0 2369
™ 826102 7301 5.00.1 1.9+¢01 32 2.2+0.2 910
SSM 65.5+0.7 6.8+0.1 9.1+2.5 2.0+0.0 16.6 0.2+0.0 182.6

Product codes are constructed GM (super-heated using mackerel), TM (tang using mackerel), SSM (salad with sweet potato using mack-
erel) as explain in Table. 2Carbohydrate (%)=100-(moisture+crude proteint+crude lipid-+ash)
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2 717} 18.452,6.97 g W 6.42 go| YT} ulgtA], a5 & 2 lysine (8.1%), aspartic acid (9.3%), glutamic acid (15.0%)
AP RIS EE HEF7| o], o B e A E AIE 3 oF 22 3%l AL, "] 7% leucine (8.1%), aspartic acid
2 AEFH(MFDS, 2020a)3} HFAFATFA(KS, 2020)00 4] (10.0%) 2 glutamic acid (16.8%)<} 22 30|10, 11
AAeE L R SHAE O] Thl Al Skak(6% o] hS S5 £ uf A2 = 0] 79 Jeucine (8.2%), lysine (8.2%), aspartic acid

S Ao R Syl w50 B8 HAFAE100gF E (104%) L glutamic acid (17.1%)9} 7+ 4%0]

et o]ek 2+

Au17} 8% o149l F8 ofu i Abe TS| HAF/|Fole] 4 o] IFo] T IHUSAE 100 g F T8 obu]iAbe] FF

Table 3. Total amino acid contents of senior-friendly foods [grilled product with super-heated steam (GM), tang (TM) and salad with sweet

potato using mackerel (SSM)]

EAA! Product (g/100 g) NEAAZ Product (g/100 g)
GM ™ SSM GM ™ SSM

Thr 0.90 (4.9)° 0.34 (4.9) 0.33 (5.1) Asp 1.72 (9.3) 0.69 (10.0) 0.66 (10.4)
Val 0.96 (5.2) 0.37 (5.3) 0.33 (5.1) Ser 0.79 (4.3) 0.33 (4.7) 0.31 (4.8)
Met 0.62 (3.3) 0.15 (2.1) 0.16 (2.4) Glu 2.76 (15.0) 1.17 (16.8) 1.09 (17.1)
lle 0.93 (5.0) 0.38 (5.4) 0.30 (4.7) Pro 0.86 (4.7) 0.32 (4.5) 0.26 (4.0)
Leu 145 (79) 0.56 (8.1) 0.53 (8.2) Gly 1.17 (6.3) 037 (54) 0.31 (4.8)
Phe 0.83 (4.5) 0.35 (5.1) 0.31 (4.9) Ala 1.20 (6.5) 0.44 (6.3) 0.41 (6.4)
His 1.02 (5.5) 0.30 (4.3) 0.31 (4.8) Cys 0.12 (0.6) 0.05 (0.7) 0.03 (0.5)
Lys 1.49 (8.1) 0.50 (7.2) 0.52 (8.2) Tyr 0.46 (2.5) 0.15 (2.1) 0.19 (2.9)
Arg 1.17 (6.4) 0.50 (7.1) 0.37 (5.7) Sub-total 9.08 (49.2) 3.52 (50.5) 3.26 (50.9)
Sub-total 9.37 (50.8) 3.45 (49.5) 3.16 (49.1)  Total 18.45 (100.0) 6.97 (100.0) 6.42 (100.0)

'EAA, Essential amino acid. "NEAA, Nonessential amino acid. *The value of parenthesis means percentage of each amino acid content to

total amino acid content.

Table 4. Fatty acid contents of senior-friendly foods [grilled product with super-heated steam (GM), tang (TM) and salad with sweet potato

using mackerel (SSM)]

. Product (mg/100 g) ) Product (mg/100 g)
Fatty acid oM ™ SSM Fatty acid oM ™ SSM
12:0 8.8 (tr') 86 (02) 54 (0.1) Monoenoic 4,813.9 (31.9) 1,838.0 (23.3)
130 45 () 1) 28() 18206 2232 (15) 3949 (9) 12298 (156)
140 6624 (44) 1982 (46) 9929 (126) 183n6 M7 ()  102(02)  38(r)
15:0 86.2 (0.6) 174 (04) 179
16:0 4,577.8 (30.3)  989.9 (22".@.3) 2,134.3 (27
17:0 78.3 (0.5) 288 (0.7)
18:0 938.3 (6.2) 203.8 (4.7)
20:0 29.9 (0.2) 41.0 (09) : . .
220 2 195 (0.5) : 2603 11237 (14) 2966 (68) 4332 (55)
Saturated 6,384.2 (42.2) 1,508.3 (34.8) 3,427.0 (43.5) 22:6n-3 2,051.6 (13.6) 835.1 (10.6)
14:1n-5 4 (tr) - s4 () Polyenoic 3,899.7 (25.7) 2,601.1 (33.0)
16107 5539 (37) 1902 (44) 1043 (13) n6 2412 (15) 4097 (94) 1749 (2.1)
18:1n-9 38669 (256) 7923 (182) 16756 (213) n3 33636 (22.3) 11600 (266) 4120 (53)
209 308 (21) 491 (L) 44908 TEA 150008 (998) 43462 (100) 7.866.1 (998)
22:1n-9 799 (05)  M703) 980N T 167 (904) 50 (869) 9.1 (86.4).
24:1n-9 - 34.7 (0.8) -

Itrace, less than 0.5 mg/100 g. >-, Not detected. *TFA, Total fatty acid. “TL, Total lipid contents (g) of samples (100 g).



712 Anld - oA - A - A

7k Zpel 7t QI E AS RS A501Y] =
A e gk =
oF 7ol Aol wjmolet TetE Qlt. a5o] B
A& 100 g FOf Aofn|ieAl fHe- 9.37 gol 3L, o= 4
A opm|ieAk Fobol thsto] ARt o5 AA|ste] FdA
2 w7} IStk A5o] g AR RISHA g AT,
ofeh 9 7} AR = A 100 g 5] A LAz o] etk 7]
] 2418 A4 517) ghol 54151 7] 9= tryptophan A2l
M 359 Al&o] I skglolu| Al methionine (0.15-0.62
2,21-33%)°1 itk T, 150l B4 TR AR ES HAS
71701, ofgk 8 o} ARE ALE 100 o] BHEIo] QI
F AlTAgrob] 24121 Tysine (Kim et al., 2006)-2 212+ 1.49 g
(8.1%), 0.50 g (7.2%) 2 0.52 g (8.2%) 2.2 Hpofu| Al 3
7H ok, A ARSol W oA A o= AA ek A5 gk
FLt B A Q] oA s 2|7t le Aot

o] B NPHIAFE HEF7| 0], ol ¢ i)
AP E A% 100 g T2 A4t hega} 2742 Table 42} T,
5ol B AP RISAIEE AEF o], ofe | atmk Al
2 Al 350 SAES A5k AARS RIS T]Rol9}
AP AR EF R 225, of)fo] 23F 0= S UL, o5
T AR Fg57]ol9 gk e Erh B 2%, ofgf
ol 1ZFo|qltt. a50] &8 LHFISAEE RIS 7]0], ©f
g 2 otk A AlE 359 100 g F AAE Sk
d357170171 15,099.8 mg, o8] 4,346.2 mg, 40t A H =
7} 7,866.1 mgo| 1L, o] 58] At 2448 wE F7]+0] 9
7S 23}Ao] 42.2% (6,384.2 mg)E 7P =L, theo g
e ollAt 31.9% (4,813.9 mg), E2]9IAk 25.7% (3,899.7 mg)
O] ol glom, ogho] A9 E|dlito] 40.4% (1759.9 mg)=
M w=QkaL, T30 2 Z5FAF 34.8% (1,508.3 mg), M ollAt
24.8% (1,078.0 mg)Q] o]l om, gl Ay =] 79 &
SHAbo] 43.5% (3,427.0 mg)Z 71 =94, thao g Zedl
Ak 33.0% (2,601.1 mg), Z=QllAF 23.3% (1,838.0 mg)2] &
olglch. 5ol $Hg A ES HAZ7I o), ofgt B
R AR AR 359 100 g % FR A £, 0l
o B 2SBS0l B 16:0 (A2 4,577.8 mg,
30.3%), 18:1n-9 (212} 3.866.9 mg, 25.6%), 20:5n-3 (1,123.7
mg, 7.4%), 22:6n-3 (212} 2,051.6 mg, 13.6%)2} 22 450]%}
a1, oJgko] 749 16:0 (242 989.9 mg, 22.8%), 18:1n-9 (&2}
792.3 mg, 18.2%), 18:2n-6 (212} 394.9 mg, 9.1%), 18:3n-3 (
ZY7} 421.3 mg, 9.7%), 22:6n-3 (22} 435.7 mg, 10.0%)2} &
L 5%0]glon, 1t} A=) A9 14:0 (212} 992.9 mg,
12.6%), 16:0 (22} 2,134.3 mg, 27.1%), 18:1n-9 (212} 1,675.6
mg, 21.3%), 18:2n-6 (1,229.8 mg, 15.6%), 22:6n-3 (835.1 mg,
10.6%)2F 22 5501t o]e} o] al5of B 175}
F8& L5 7]F0l, ofF W tup AR E AIE 3F ol =8
Aak 2440l Zpo) 7} Sl A B F7|H0] 9] 7 1150

GUSAES T 4E A £35S 5] 5ol
FO| Y2 2SI 2:510] Gol3 Aol Felrt
S GPAES 20l A% B AT AES
7 53 girk. ol 2AR WEo| Bg WYAHF
2} %7] 0], ofg B 10k AP S AE 30| 25182
P RSk TS0 28 TR U ES AF7IT0l, ol
2 D70k M| AF 359) £3HR-S 217} 81.5%, 87.9%
93.5%0] Aol ] vl A). olsk o] 15of 2 e 73t
EG BAF71 0], ofF 2 B0k M AF 3F 79 4
Shgo] g ol 1501 50| & Sof ulste] o] Giof
(Kim and Kang, 2021)3t5] 4317} 2 ek 3 o]sjef 42
= g 2279 o] thEolet ks ek, 43489 At
2 u]o] Hol 15o] &g MY ES 8F7| 7o, o
o Ul ek e S AE 5L MeelEe] HAshS u &
ajol] chat 9ol ¢he A 0= Bk gict,

o

Al AL

= A= = AR I(R2018059 B R2021062)9] A€
of o EF = AF U
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