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We investigated the nutritional components of the major commercial frozen seafood products (MCFSP) [sliced fro-
zen-skipjack tuna (ST), -bigeye tuna (BET), -bluefin tuna (BFT), -yellowfin tuna (YT), fish steaks (FST), fish pan-
cakes (FP), fish cutlets (FC), seafood cake balls (SCB), fried shrimp (FS), shrimp patties (SP), shrimp cutlets (SC)]
in Korea. All species of sliced frozen tuna and FST were classified as low-calorie foods; the other frozen seafood
products were classified as medium-calorie foods. The MCFSP were significant sources of nutritional and functional
minerals: the SCB and SC provided calcium; the FST, FC, and SCB provided phosphorus; the BET, YT, and FST
provided potassium; the FST, FC, and BFT provided magnesium; the FST, FP and SC provided iron; the SCB, FS,
SP, and SC provided zinc; the YT and SCB provided copper; and the FC provided manganese. The total amino acid
contents of the MCFSP were in the range of 6.85-26.34 g/100 g. Glutamic acid was the major amino acid in the SCB,
FS, SP, and SC. Fatty acid contents were in the range of 386-2,925 mg/100 g; the major fatty acids in the ST, BFT and
YT were 16:0, 18:1n-9, 22:6n-3. The MCFSP were not a significant source of vitamin A or riboflavin.
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1281 7H-eF H O o] A F71, oo AR, LSt A
3] 2Q) Foll ot A1A3e sfje of vzt sfjuict oheFeth A%
o] 7iE| 1L §-5= o], 1 A 2011 1.1x2¢oflA] 20161H
23ZY0 R ofF &S £y Frlslal 9l Yo E
43| S7kstelet d&H L e, o da) o] 7hA 9 g
o] ohjet #419] g 0 & 2hel o} 713 gick(Ministry of
Agriculture, Food and Rural Affairs, 2017). ¢]& 747 4]
2 1) RTC (Ready-To-Cook), 2) RTE (Ready-To-Eat), 3) RTH
(Ready-To-Heat), 4) RTP (Ready-To-Prepared)%} Zro| 455
2 EFE 4900, o] F RTCOl= 2F 53k AF9] AA gt
A5 shte] A of| B HolE vl W T WE A
£ 59| oJ7]9 sjgstal, RTE= A2 Az W ot
01573 5ol of7|o] sFst, RTH= el 22 E o] n] o=,
thol 75 S 22 e AlE T HE o 22 9,
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Z47Ye| sEA ol AR AlFor, B2 W e U A,
A5l 5ol o] 7]e] sidztth(Costa et al., 2001).

wheba], WEAES tite] JHHH O] A0 FE= Tk
freoll wheh thgo] AARAR} AR} Kol A 2 vk
UL, o] 2 Ql5to] W52l tiet At thshAl 218 =L
Srh. 2, ATl A48 o] (ol W Hole)) A el 5
AAAL oF A (Lim et al., 1992; Lee atal., 1993), YA 4 W5
o} 72} A$-2] #4%7KMohamed Ali, 2011), 2| 7}4] 24
oAl A7 El eHAFSHA] & 2] Afl$-2] =2 SK(Valencla-Perez et
al., 2015), 27b=7} $17) 491 A(shrimp nugger)] 43}
=730l v]x]+= FF(Nasiri et al., 2010), ‘F= =2 (Euphausia
superba)S- o]-8-5t gjE] ] Az W ZHEA(Kim et al., 2013)
3} e A7 AR ok ek SR, WEAES) A
SHollA] A3t vRe} 2ol i Fo] AlAIE A, FAA, A
e/ W Aol Tt 7o), o] &f Yol tiet AE= A9
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13 AL, olo] Al ARALE Fato] 22 AR kg B
202 A AEE Eoto] 1158 AT of 5 Alg
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UHHdE-0] 42 AOAC (1995)R el whaf A As}GITt &,
TR AR AxHo R 2okl RS semimicro Kjeldahl
Hog 2AHS Soxhlet] 02, 31 H-2 A 5|st o &2 747k
S48t AL, BrdlE SR 100-( 8 Shg-2T A gk
Z A ohek-2l et o & Al4bsto] Uk Sict.

Ofl LA X]

il dRHE S EdlE ALtelE, sHHAle=
FAO/WHO of|u]#] #-4FA4|<>(National Rural Resources De-
velopment Institute, 2007) 3 o}uliF SAHAE 28519
whaba], 2 A-tol| A oA A4 BE WeA]E
tjslo] Thal A o] 74-9-4.22, ] - 9.41 2 5 UsHA AH
SFROM, BshE 2 Tebol 7 917k} A ABjo] 2 550 7
S Ik ol R Rato] 4112, Lpoja] WESAkAl ) A
AASE, AAA, s, Ae-F3, AaiE, HeASH
S} 650] A HEAIEO 2 BRst0] 40302 4
TEECY
2714

718 A4S 913 AR AA 2= Kim (2014)0] g7
ol et 44 Ralslol AHgsieTk 2, AR 1 g Fstol
H|Z 2 £3)|7|(Teflon bomb, PTFE, 45 mm diameter, PALL
Corporation, NY, USA)of| @iz, of7]of] 77| & 418 1l
A 10 mLE 7Fet ths Aol A 150+ 53 HES-A| 2Tt ©]
oA, Al 2] 2Hd R flsto] H|Z2 23715 EH A7 o
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& 7helgho 2 80+ ST A 40057k 71elg  Lehl g me
Bre golo] B wrbx] BaA ik AR Haf 5 gnE &
31719 225 Fol el AT F EAS AT 100+5C0
A AAte] 1 mL 7} B SubAZc 181, BLg &

710 7718 48 dlete Aah 10 mLE BhA] 7kstaL, A=

4L g o whEsieict. e, B Lol
o 231E £751L, 2%
48100 mL)3}o] 7]
R EREERNELE

A, A, E S, v, UEE, 831 AL okl
of B HAHLIR A RS o] 3to] G AT Ee ALY
[inductively coupled plasma spectrophotometer (ICP), ICP-
OES Avio20, PerkinElmer, USA]Z A A|5}$I T

ool .=t
B0 E7

Foh| 4] A4S EYET} Bl A €f g U A] of
1ieike] A9 AOAC (1995)9] Ab7kEalii o= AAIsH
o}, o] ieihe] A4S floke] AR A (T A=A of
10 mgell )& 7H28ll AlHTH(1S Pyrex test tube)ol] F/2t
ths, 91710 6 N HCI9] A4 (o] tisto] oF, 1000
i, oF 10 mL)Z 7hsto] A5 sAlof 9adt ths, ©]
£ heating block (HF21, Yamato Scientific Co., Japan)o]|A|
ZHERESI(110°T, 22-24417H)313t) o]ojA], o]E glass filter
(Aspirator A-3S, Eyela, Japan)= 7Ftolufslar, A7
=7](Rotary Evaporator N-1000, Tokyo Rikakikal Co., LTD,
Japan)= 40°C oA ZHRbIZE  ThA] 28 71t b 2 5
Z31it) o] & ZPAZRE-L sodium citrate $HH(pH 2.2)&
ARgSEO] 25 mLE -835F 5, o] 9] YA S oAb EE
417](Model 6300; Biochrom 30, Biochrom Ltd., Cambridge,
UK)= 5415}, et alc o] o) 2 7:20] A4 sk 45 ot
o 7} x| (membrane filter) 2 o 1}5}o] ARE-31S Tt

E g E3tryptophan) ¥ ER$-219] B2 A]3%37%(MFDS,
2018b) A|7. UHHAIAR 1. A5/ AR 1.1 ¥y
W 1.1.3 AASGHE 1.1.3.3 ofu] Al & olu| AR} E
of ofk ezrelal Aaktiol uteh AlAslelch ERlE U
$210] 2412 glsto] Aol ARG 24 oF 10 mgol
SIS 7ol A1 EL(1S Pyrex test tube)el #t ok, 7]
ofl 784 %1 E 100 mg¥} 4.2 N NaOH 3.0 mLE #}| 2 713}
of A2} sA o D&t th, o] & heating block (HF21,
Yamato Scientific Co., Japan)oll4] 7F=E3)(135+17C, 224
b3t o]ofA], 7Rl ES glass filter (Aspirator A-3S,
Eyela, Japan)Z 7Froj@slaL, o] oJi=L 6 N HCIZ 53}
(pH 7.0 F)skoicth. 2 E4 o2 EYEg o] ofof Rl &
A1gk 22 0 7 2315 (0.2 N lithium citrate 2H5-H(pH 2.2)S
A4g51o] 25 mLE 85 F, olo] AL ob|i=diA R

kel

b

417](Model 6300; Biochrom 30, Biochrom Ltd., Cambridge,
UK)= 8415}, 4akstelek. o uf gofo] ekt 4 30,000-
40,000 rpmoll A 30:£7F YZe|ste] FFHS ARSI
3HH, A2 59| tryptophan &o] 1% n|uto 2 112 g 7
L 2& B8 A& 1 mLo tryptophan (10 nmole/40 pL)<
spikingsto] 241513 0H, tryptophan ] A4k 3
Az of| tryptophan2- spiking A]%] % tryptophan peak 4] of|
4] spikingol| A2t tryptophan®] peak HZ-Z i o5, o] &
285} tryptophan -2 gH4tstGit.

HIEF

uJER B, (riboflavin)®] 418 4|2 7(MFDS, 2018b)
A7, AR 1. AZFAEAE 1.2 v A
1.2.2 HEFRIR 1223 H]ekql B, A% % o220k e
Zof| ofgt Aol whet AAlsksi) &, HlEkl B, o 2418
Al e oAl E a8 ZH(Oak Ridge centrifuge tube 50
mL, Thermo Scientific Orio, USA)ol A 3] A gt 4 A
3 g¥} water 10 mL (High performance liquid chromatography,
HPLC; E3) 8HS &214 02 W31, vortexingdt TS 28
1} % 7| (Bransonic ultrasonic cleaner 8210, BRANDSON
Corp., USA)Z 2(204)3}¢], 0] 9] A5-21-3- membrane sy-
ringe filter (nylon membrane 0.45pum HNWP)Z o] 1}alo] A
Z519lc}. vlefRl B, o] B2 XA 2] A| &5 o]-8-5to] Capeell
Pak C,, MG S-5 (4.6 mm LD X 150 mm)°] 4%l UPLC (Ul-
tra performance liquid chromatography; Waters ACQUITY
UPLC system, Waters, USA)& A A3}9ict. o] wff H|ER] B,
o] B8 I3t o] 5AF 272 65% A-8-9(MeOH): 35% B&-
H(10 mM NaH,PO, in HPLC water) > A A|Zlt}. o] of,
42 0.5 mL/min&, fluorescence detector?] I+4-2- 530 nm
= shaic.

HlERT B, (Nicotinic acid 2 Nicotinamide)= 2]&27
(MFDS, 2018b) A|7. AFAIAR 1.AFAE AIEH 1.2 1|
FL AT 1.2.2 BIEFRIS 1.2.2.5 Lolopil AR 5 A
A zolE 12 zo] o5t Hapulo] et B 2, vl
BNl B9 248 AlE 89S YiEe]8 FHE(Oak Ridge
centrifuge tube 50 mL, Thermo Scientific Orio, USA)°| 4
3] Qs 24 AA 3 gt 5 mM hexanesulfonate -89-S
LapA o g Wil vortexing W -850 mL)gF th2 22314
2 7] (Bransonic ultrasonic cleaner 8210, BRANDSON Corp.,
USA)E o]&ate] 2Z&(30%), A2 (4T, 9000 rpm, 10
B) 9 o]o] AHSoHS membrane syringe filter (pore size 0.2
um, 25 mm)2 o5kl A|x3tgick, vlekul BLo| BA4L A
2] AlmE ©]-83}e] Shiseido Capcell Pak C,, MG S-5 C
(4.6 X250 mm, 5 um)°] &2 HPLC (L-2000 serise system,
Hitachi Co., Tokyo, Japan)& AR&-5}o] AA|5}T) o] o H]
ElYl B.9] £4& 9Jgt o]54 2742 100% A £-H(5 mM
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hexanesulfonate+0.1% acetic acid)& = 1287H] 54| &,
70% A £, 30 % B £-4[(35% 5 mM hexanesulfonate+65%
MeOH)+0.1% acetic acid] 20E271A] FA|31aL, 258714
100% A gHo g SXAIFL) o] uf, 42 1.0 mL/minZ,
PDA detector®] 42 260 nm= 3} t}.

HER A 9 EO] BAS gistel Saat AREL AE T
(MFDS, 2018b) A|7. AFFAIER] 1. A& AW 1.2
FE =AY 1.22 HEpTIF 1.2.2.1 H[EFYI A E AE
S EET EREEE FSUE R L Roies Py
EFIl A W ES] 243 ofak Alg Soe] A2 9l5to] S
gZetaao] AEs] g2 AA| 3 g} oflgkE 30 mL 2 10%
N 2Z4ES&H(E55)8Y 1 mLE A4 o
< ¥ KOH 3 mLE 7}sto] ehpztahe: F2keh ok vl
£ Fof| A B]FBH3027t) ol Al&3] WZAIZI T o]ojA] ¥
7ol & 30 mLE 7hshaL, ZAEoz 7)o &1 th &
230] & 10 mLe} o[l 2(5+1) 30 mLE ©|-§-5fo] A4 2
2 AL 5, A A2 oz )of gheto] &4 5o 36t
A AR S B35S AR AR of Hlth E52
Aol 2 30 mLA o & 23] &3k, A o 25:Ed9s g
sto] & 10 mL, 50 mLE AR S 2(H g yQlA o s
AAo] EA] ok& Wi7hA]) AUt 2HZAT 7] FolA B 5
| 2o 4 o252 stol T AR FEE(N,SO,)
7kl gapstal AfoE| 252 AN St &2l o
AUEFES ARollEl= 10 mLA o= 23] Aa1, Ae-
o] Fefae] 7hekelet. 2 Al 8L AfolE =5
S-S B o] 40-50 T oA A2 & ARES
methanol (E3)Z =9 1.0 mLZ &3+ 222 51t} H
B9l A, B9 2412 A 23t Al 8§45 ©]-8-5Fof Rpaque-
ous C, (4.6 X250 mm, 5 um)°| +2He HPLC (L-2000 serise
system, Hitachi Co., Tokyo, Japan)E A-&-5}0] A5t} H]
Bl A 2 Eo] B2 2J5) o] =AF 272 95% methanol: dis-
tilled water (95:5, v/v)E 7}to] 5087 EA5k L) o] wf, &
22 1.0 mL/min® &, fluorescence detector?] I+4-2- 298 nm
2 shic.
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A HPARS] BLAS 913} A] 28 chloroform-methanolS 2:1

(viv)Z Z3et F5-8E ARE-Sh= Bligh and Dyer (1959)%

AAke] A4S 53 Al RE ©l-8-5to] 14% BF,-Meth-
anol 8- ©]-§-31°1 AOCS (1990)1f| whet AAI5HAH. =,
A A A 23 AR E o] 8-8to] A4k v E ol 2 H| =3kt
-of| capillary column (Supelcowax-10 fused silica wall-coat-
ed open tubular column, 30 m X 0.25 mm [.d., Supelco Japan
Ltd., Tokyo)©] Z2He gas chromatography (Shimadzu 14A;
carrier gas, He; detecter, FID)E o]-&35}o] K451t} o|u)

EX 2L injector ¥ detector (FID) =5 L% 250C=
SFIAL, e 2= 230 C7HA] S2AIT) H 1587 A5t
St Carrier gast= He (1.0 kg/cm?)2 AMHE-5}1 4L, split ratio
= 1:500.2 3} o, Y& 3530 2 = methyl tricosanoate
(Sigma-Aldrich Co., St. Louis, USA) S AM&-3}41th EA4151 %]
WA 5788 AR O] -0t s Ut 2ol EA% &
(Sigma-Aldrich Co., St Louis, USA)2] ™I-5A|H(retention
time) 2} ] w5t0] S5}, FAEO| Qi A ubare] A0 B
&4 (Ackman, 1986; Moon et al., 2005)¢] ECL (equivalent
chain length)¥} ¥] 8} FA 85Tt

= = =
UHEE H ofluX|

63.2-73.4 g H9|, 2L 73270 g WY, 2AH2 0.7-
5.5 g H9l, BraEL2 04-26.0 g HY, 3L 1.1-1.9 g Y
Z, RS Atk oS 2ol B gdlER
HEE ATk o] o e AR than] =8 WEAAE 115 7F
O] ARbE ke A thigol® 7Bkl 8, w ok
o]3], Frhgoldl, 7ikgols] 9 A0 a), 718 AkE
7FEAAES, A, AHSFA, ASalE, AeASE,
SEeht 2ol 2372 R Edeh S, Al than]
2 YEFAAE S ool 73 100 g & dRbdE ok
2 0] 69.6-73.4 g 9], 2 A 0] 22.1-27.0 g 9], 24|
o] 0.7-1.4 g M9, €F5120] 0.4-1.4 g ¥ 9], 3]H0] 1.2-1.9
g HYRE RS AlQjeitty zrhilgo] A HolqlTt. g,
tholf 7 589 YR S R thdelRe ¢
HHAJ & gf(National Rural Resources Development Institute,
2007)2F FAFSEAEE, o]¢F B2 AiH= o]Eo] B Slgto]
A, B2 7H8 & 2] BENRS H7istalr] o)zt #
o] QlTh SRR, 718k pAkE 7HE01 100 g & YRR 3
B o] 63.2-67.1 g W], 2 do] 73-14.5 g WY, &
Aol 1.3-5.5 g W9, Bl=sH2o] 14.5-26.0 g ¥, 3]%-0]
1.1-1.8 g YR 52 Asithd g3k T 2t
o] T/l Utk whebA, WEAE] YRR o thdol
7 7FEol 718t Ak 7heEoll Hlske] it 2k o]
0k, A gHpeghEo] HAY ARSI W, Bl
AFsLRATt. o] e} e thigol i 7kt 718t AkE 7heE 1t
of YRHHE FHFe] Apol= 7B ARE 7HSEY Al Alof] Ab
3 WIRR, WM, AR, AT 5 2 thddt geprdla

o H7} uholet.

chgolf 7135 7190 100 g § F8 ANPYE T e
A e Argolslzl 27.0 go= 1 BT, o &



chefol5)(24.38 o), 71kl 1246 g), Hrieels(233 @) 2
A0 F(22.1 g)°] 42019, TB) L, 7]eh 4 5
79 100 g B =2 AR ohel shpdhe oha2 F A
7126.0 0.2 7V £ hL, ThE-0. 2 AT E](22.6 g), A7
E51(22.0 g), A*-AEZ(18.5 g), FAH(17.0 g) B s=eHA
(14.5 g) 59| =03l 3+, Kim et al. (2012)-2 A< 7okt
of B8 0] 39l AEAR BAS AT Aolx] bt
of A BZG 100 g & AN FhERe 52120] 70.1-70.6 g
W9, ek 0] 25.7-27.6 g W9, 350] 1.4-2.3 g ¥ ¢, 24
0] 0.5-1.3 g M elo|Yikar H gk vl gk,

Al thasH] 29 YEeAbAE 1159 100 g & oy A=
111.1-157 2 keal 191 =, YHHE Tl 752 o] A& 1k
of| Zpo]7} Zith. Alg thast] =8 WEAAE 115 719] 100
g F A= AAAEE 0] 1572 keal = 7H =813, th&2
2 = TH(156.8 keal), A4 (155.2 keal), AJ-2-5]71(144.9
keal), A9 E21(133.0 keal), A-S3E](132.4 keal)o] 2.0
e cherols 7hEE 55 2 130 keal ofsiolsick. 7
#, National Rural Resources Development Institute (2007)0]]
A R A/ 3ol A= A1 100 g F oA A 7F L E g A
Fo® dHA =AY A 234 keal, YRE B AFS
2 A Sl AR )) O] - 136 keal, tH3E2] Q1 A
21320l H7154AE] 72 108 keal 2 R 3131 HE7} Qlth(National
Rural Resources Development Institute, 2007). ©]2} 22 A
T thae] =8 WEpARE 1152 100 g & ol | Ao tigh
At} Al ZAJE E(National Rural Resources Development
Institute, 2007)2] B11 2 0|20} Hol 7|e} AHE 72 A
HE Gef A5 0= IE|QlaL, thgolf 72 AR Al
o.2 B3,

o ox 2
for gor

jus

= =

Al o] 8 e ARE 11591 100 g F ohF(E+,
2l € % utdls) 9 vl £71AE, ofd, e
2 7h) S Table 29F et Al thaH] 29 W5=4k4]
g F ok #7114 e 2o 5 7.9-99.5
mg H ¢, 219] - 60.1-277.2 mg H, HEFS] 785 64.9-
414.4 mg ¥, ZF9] 7S 46.6-428.0 mg H, nF1u9)
735 7.8-43.6 mg H 9| =, YAt E 1ol F714 9] Fo
TAGlo] 2to] 7} ofF= Zith. o] T2 Algh than] 8 WE
AR 115 789] 100 g G o= 3713 k2 A ool
7 RST8], mrErol 3, ol 3], 7irheol 3] W
AR AE o] )T} 7]Ef A TS E(RBAAER, A, A
S5, A E], fe-AER, sELAT Lol 2572 thE
FE S
=, Al ohan] 28 YA 1159] 100 g & oF
14 ek ol 7 g0l B ] 9 7.9-10.1 mg H 9,
2lo] 260.8-277.2 mg Y], JEFO] A< 64.9-288.9 mg
91, ZAE2 8- 254.8-428.0 mg H <, vpLv|o] -5 32.4-
43.6 mg M9 &, o= 7|6t AR 7 E (R 16.7-99.5 mg
H 2] 9] 60.1-261.9 mg W<, HEE 248.8-414.4 mg ¢, &
5 46.6-160.8 mg %], v} 14| 7.8-26.1 mg H$])ol| v]3}e]
ol, Z& 4 vl A9 =%ou, e YERS] A¢
okt g, Al thase] 28 WEaAAE 115 72 100 g
S o 71 S Aol sE e AH99.5 mg), AER
(80.7 mg), A-9-5171(50.2 mg) 5-9] <=, ¢lo] o] 3](277.2
mg), =TF013](275.5 mg), Frheo]2(268.8 mg) 59| <=,
UHEFO] +7E3(414.4 mg), sl=2H4K376.9 mg), A7
(367.6 mg) 52 <=, ZHEol AAH 0] 2(428.0 mg), i
°12](313.3 mg), =t 012](289.5 mg) 52 <&, nR1u|Eo]
SJrigo]3](43.6 mg), w=tH 01 2](43.6 mg), rho]3(42.2

N

Table 1. Proximate composition and energy of the major commercial frozen seafood products

R . Energy Proximate composition (g/100 g)
aw material Frozen seafood - - —
(kcal/100 g)  Moisture  Crude protein  Crude lipid  Carbohydrate Ash
Sklpjacktuna ............ 1172 72.1+0.4 24.610.0 0.9+0.2 1 2 1 .210.1 ........
Siced  Bigeyetna 1141 725101 248100 07101 07 .. 13102
Tuna tuna .Blygﬁ‘r].t.g‘ng .............. 127 8 69.6+0.6 27.040.2 1.310.1 04 1.710.Q .......
e Yllowfin tuna 1111 73.110.1 233101 1.1:02 0.6 19410 .
Fish steak 112.2 73.4£1.0 22.140.1 1.4+0.1 14 1.7£0.0
Hoki  Fishcuet 1572 632:04 106801 2902 220 1301
Alaskapollock Fishpancake 1562 640:03  145:0.1 30402 17.0 15600
i 671302  11.620.1 5.5+0.3 145 1.350.1
64.0:0.6  7.6:0.1 1.3£0.0 26.0 11201
671304  7.3:0.2 1.5£0.0 22.6 15400
Shrimp cutlet 133.0 67.0+0.3 11.2+0.2 1.5+0.0 18.5 1.84£0.0
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T27F =01 2](0.25 mg), 3=2H2H0.06 mg), 7Hrt ol 2]
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Table 2. Mineral content of the major commercial frozen seafood products

Raw Seafood Macro-mineral (mg/100 g) Micro-mineral (mg/100 g)
material product Ca P Na Mg Fe Zn Cu Mn
tsu‘:]'gla"k 70602 2608417 159.9+14 254.8+42 37309 2.06:0.03 0.42+0.01 0.04+0.00 trace
Sliced tBu'ﬁ:ye 8.4%0.0 2755:0.7 64.9+1.7 2895t6.6 436:02 1.32+0.06 0.38+0.01 0.25:0.00 trace
Tuna  tyna tBu'r‘jZf'” 8.1#0.1 268.8+6.9 115.6+1.2 273.849.1 422+05 1.36+0.02 0.32+¢0.34 trace' trace
mg""’f‘” 101405 2772407 67.4+12 3133:91 436:05 1.66£0.02 0.33:0.00 0.03:0.00 trace
Fish steak 8.3+0.7 261.1+7.7 288.9+5.3 428.0+14.4 32.4+05 0.49+0.02 0.46:0.02 ND?  0.02+0.00
Hoki ~ Fishcutlet ~ 16.7£0.3 102.8+1.0 333.0+24 160.8+20 22.8+0.2 1.30£0.04 0.27+0.03 ~ ND  0.35:0.00
g\('jli'éi Fish pancake ~ 42.6:0.7 261.9t4.2 367.6+16.1 117.6:6.4 15.8:0.5 1.62:0.09 0.45:005 ND  0.10:0.01
Squid ﬁ;‘f‘md Cake  995+43 97.4+41 376953 107.2t44 261+04 0.63:0.20 1.27+0.09 0.060.01 0.10+0.00
Fried shrimp ~ 50.2£0.4 65719 248.8+5.0 51.5+0.8 16.5:0.6 0.760.03 0.74+0.02 =~ ND  0.150.01
Shrimp  Shrimp patty ~ 28.241.7 60.1£2.0 2951+3.5 46.6:0.2 7.8:00 020002 065:0.05 ND  0.14%0.01
Shrimp cutlet ~ 80.7¢0.2 137.446.2 414.4+14.3 58.3:t3.0 19.0:+0.3 0.99:0.15 1.00¢0.13 ND  0.20+0.01

ltrace<0.01; >°ND, not detected.



Table 3. Total amino acid and taurine contents (g/100 g of product) of the major commercial frozen seafood products
Alaska

Tuna Hoki Squid Shrimp
pollock
Amino aci :
mino acid Sliced frozen tuna Fish  Fish Seafood Fried Shrimp Shrimp
Skipjack Bigeye Bluefin Yellowfin Fishsteak  cutlet —pancake cakeball ~ shrimp  patty  cutlet
™ 1.07 1.11 1.19 1.02 1.03 044  0.51 0.48 0.2 0.21 0.36
""""" ' @6 (46) (45 (4.4 (60)  (43) (38) (4.1) 29 (31) (36)
val 137 1.39 1.51 1.29 1.06 048 042 0.6 033  0.31 0.51
e 59 (58) (57) (656) (52) (A7) (29) (5.1) @47 (45  (52)
Vet 067 056 054 072 0.02 003 087 031 013 013 023
.... 29 (23 (0 @1 (1) (03 (1) (28 (19 (19 (23)
' 1.18 1.21 1.31 1.14 0.96 044 099 061 0.31 0.3 0.49
e (50) (50) (50) (49 (47)  (43) (69) (52 44) (44) (49
L 1.88 193 212 1.82 1.67 0.8 113 0.98 054 052 082
SUe0) @1 @1 (79 (81 (78  (79)  (84) (77)  (76)  (83)
Essential Phe 21 122 1.34 1.05 0.83 046  0.81 0.49 034  0.31 0.45
ssential T & (52 (1) (51) (45 (40 @45 (57 (42 49 (46) (45)
Hi 14 1.36 1.96 1.71 1.98 035 025 027 016 016  0.23
.... : '?' 60) (57) (74) (74  (96)  (34) (17) (23 (23)  (23) (23)
L 2.2 228 247 214 1.98 0.72 129 097 037 043 076
VS (94) (95 (94) (93) (96)  (10) (90) (83) (53) (63 (77)
A 1.34 1.39 15 1.31 1.18 0.48 109 076 0.36 0.4 0.55
Wf? 57 (58) (57) (57 (57) (A7) (76)  (65) (52) (58) (56)
T 0.33 0.4 0.41 0.38 0.18 0.2 012 0.5 3 0.02 ]
Yoorn4  @arn (e (17) (0.9) (19) (08) (1.3 (0.3)
Total 1265 1285 1435 1258 10.89 4.4 748 562 274 279 4.4
ol 541) (536) (54.4) (545)  (52.9) (42.9) (52.2) (48.0) (39.3) (40.8) (44.4)
A 2.31 236 257 223 2.59 1.1 1.22 1.22 049 058 0.9
P99  (99) (98 (97) (126)  (10.7) (86)  (104) (700 (85) (91)
S 0.88 0.9 1 0.86 0.87 0.5 066  0.41 022 024 033
er (38) (38) (38 (37) (43) (48 (46) (35) 32 (35 (33)
5l 334 351 3.81 3.31 3.08 257 203 214 2.08 196 236
"""" Y (143) (147) (145) (144) (150)  (250) (142) (183) (298) (286) (23.38)
b 075 079 094 072 0.69 0.61 0.33 0.5 058 042 0.6
r° 32 (33) (36) (31 (34  (69) (23) (43 83) (61)  (6.1)
ol 1.04 1.07 114 098 0.51 022 078 062 0.31 0.3 0.42
Non- Y (44) 45 (43) (43) (25  (21) (65  (53) 44)  (44)  (43)
essential A 1.39 1.41 1.58 1.31 1.26 052  0.81 0.74 034 035 058
.... @ (59 (59 (80) (57) (62 (50 (57) (83) 49 (51 (59
c 016 016 007 0.5 0.03 003 022 006 005 005 006
W){S 07) (07) (03 (06 (01)  (03) (16) (05 07 (07) (06)
T 082 083 084 087 0.61 028 064 029 017 016 025
W@5) (34 (32) (38) (80)  (27) (45  (25) (24)  (23) (25)
T 005 005 004 007 0.01 006 012 0.1 ) race’ i
au 02 (02 (01 (03) (trace) (06) (0.8)  (0.9)
10.74  11.08 1199 105 9.65 589  6.81 6.09 424  4.06 5.5

Total (45.9) (46.4) (45.6) (45.5) (47.1) (57.1) (47.8) (52.0) (60.7)  (59.2) (55.6)
2339 2393 26.34 23.08 20.54 10.29 14.29 11.71 6.98 6.85 9.9
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
'The value of parenthesis means the percentage to total amino acid. >-, not detected. *trace, (%)<0.1. “trace, (mg/100 g)<0.01. Thr, Threonine;
Val, Valine; Met, Methionine; Ile, Isoleucine; Leu, Leucine; Phe, Phenylalanine; His, Histidine; Lys, Lysine; Arg, Arginine; Try, Tryptophan;
Asp, Aspartic acid; Ser, Serine; Glu, Glutamic acid; Pro, Proline; Gly, Glycine; Ala, Alanine; Cys, Cysteine; Tyr, Tyrosine; Tau, Taurine

Total
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Table 4. Fatty acid content (mg/100 g) and composition (%) of the major commercial frozen seafood products

Sliced frozen tuna

Fatty acid Skipjack tuna Bigeye tuna Bluefin tuna Yellowfin tuna Fish steak

14:0 114£1(1.920.2) 1£0(0.3+0.0) 22+1(2.4+0.1) 1+0(0.2+0.0) 10+1(1.3+0.1)
15:0 410(0.7+0.0) 1+0(0.4+0.0) 7+0(0.7£0.0) 2+0(0.4+0.1) 2+0(0.2+0.0)
16:0 130+6(21.6+1.4) 11£0(2.8+0.0) 215+1(22.7£0.2) 147+8(25.50.8) 105+3(13.610.3)
17:0 6+1(0.9+0.1) 3+0(0.8+0.0) 10£0(1.0£0.0) 4+1(0.8+0.2) 2+0(0.3+0.0)
18:0 38+3(6.3+0.6) 26+1(6.9+0.1) 49+0(5.240.0) 39+2(6.7+0.4) 3610(4.7+0.0)
20:0 2+0(0.30.0) trace 2+O( .210.0) trace 2+0( .3+0.0)
22:0 1+0(0.2+0.1) trace 1+0(0.1£0.0) trace 1+0(0.2+0.0)
24:0 1+0(0.2+0.0) 1+0(0.2+0.0) 1+0(0.1£0.0) trace 1+0(0.1£0.0)
Saturated 193+9(32.1+2.0) 43+1(11.40.1) 307+2(32.4£0.2) 193+7(33.620.4) 159+4(20 7£0.3)
14:1n-5 1£0(0.1+0.0) 1+0(0.3+0.0) 1+0(0.1£0.0) 2+0(0.4+0.1) 1+0(0.1+0.0)
15:1n-5 74+1(1.120.2) 1+0(0.2+0.0) 1+0(0.1£0.0) 20+1(3.5+0.1) 14+1(1.840.1)
16:1n-7 19+1(3.240.1) 99+2(25.840.2) 3040(3.2+0.0) 6+1(1.1£0.2) 6+1(0.80.1)
17:1n-7 trace! 2+0(0.410.0) trace 310(0 410.1) trace
18:1n-9 7914(13.1£0.5) 3041(7.940.1) 129+1(13.620.1) 652(11.310.7) 283+2(36.410.2)
18:1n-7 912(1.410.4) 410(0.9+0.0) 18+0(1.910.0) 6+0(1.1£0.0) 16+1(2.0£0.1)
18:1n-5 1£0(0.1+0.0) trace 1+0(0.1£0.0) - 1+0(0.1£0.0)
20:1n-11 1+0(0.2+0.0) trace 2+0(0.2+0.0) trace 1+0(0.1+0.0)
20:1n-9 8+0(1.30.0) 120(0.2+0.0) 2110(2.2+0.0) 1+0(0.2£0.0) 5£0(0.6%0.0)
20:1n-7 1+0(0.1+0.0) trace 1+0(0.1+0.0) - trace
22:1n-9 1£0(0.2+0.0) trace 2+0(0.2+0.0) 1+0(0.2+0.0) trace
22:1n-7 trace trace 310(0 340.0) trace trace
Monoenoic 127£10(20.8+1.2) 138+3(35.7+0.3) 09+1(22.0£0.1) 104+2(18.2+0.6) 327+5(41.94£0.1)
16:2n-4 6+1(0.9+0.1) 2+0(0.6x0.1) 910(0 9+0.0) 3£0(0.4+0.0) 2+0(0.3+0.0)
16:3n-4 340(0.50.1) -2 610(0.6+0.0) - 2+0(0.2+0.0)
16:3n-1 1£0(0.2+0.1) 120(0.1£0.0) 2+0(0.2+0.0) - trace
16:4n-3 1£0(0.2+0.0) 3+0(0.7£0.0) 110( .1£0.0) 411(0.7+0.1) 340(0.440.0)
16:4n-1 1+0(0.1+0.0) 1+0(0.4+0.0) 2+0(0.3+0.1) 1+0(0.1£0.0)
18:2n-6 411(0.7+0.2) 3£0(0.7£0.0) 610(0 +0.0) 23+1(4.0+0.1) 86+3(11 .120.3)
18:2n-4 1£0(0.2+0.1) trace 2+0(0.3+0.0) - 1+0(0.1+0.0)
18:3n-6 2+0(0.30.0) 1+0(0.2+0.0) 2+0(0.2+0.0) 1+0(0.2+0.0) 1+0(0.1£0.0)
18:3n-4 2+0(0.320.1) 1+0(0.2+0.0) 4+0(0.4+0.0) trace 1+0(0.1£0.0)
18:3n-3 1+0(0.2+0.0) trace 2+0(0.2+0.0) 3£1(0.4£0.1) 26+0(3.3+0.0)
18:3n-1 trace - 2+0(0.2+0.0) - 2+0(0 2+0.0)
18:4n-3 1£0(0.2+0.0) - 2+0(0.2+0.0) -

20:2NMID trace - 1+0(0.1£0.0) 4+1(0.840.1) -

20:2n-6 2+0(0.320.1) 2+0(0.4+0.0) 310(0 4+0.0) trace 1+0(0.1£0.0)
20:4n-6 20+0(3.2+0.1) 19+0(5.1£0.0) 20£0(2.1+0.0) 32+2(5.6+0.1) 16+0(2.1£0.1)
20:3n-3 1+0(0.210.1) trace 4+0(0.5+0.0) trace trace
20:4n-3 2+0(0.340.0) trace 310(0 340.0) trace trace
20:5n-3 30+1(4.9+0.2) 13+0(3.3£0.0) 61+1(6.4+0.1) 26+1(4.5+0.3) 12+0(1.5£0.0)
22:4n-6 2+0(0.4%0.0) 1+0(0.3+0.0) 310(0 340.0) 2+0(0.3+0.1) 1+0(0.2+0.0)
22:5n-6 12+1(1.9£0.2) 14+0(3.8£0.0) 12+0(1.2£0.0) 19+2(3.240.3) 13+0(1.6£0.0)
22:5n-3 910(1.50.1) 240(0.4+0.0) 13+0(1.420.0) 2+0(0.4+0.0) 340(0.440.0)
22:6n-3 186+2(30.640.2) 142+4(36.740.5) 277+3(29.040.3) 160+3(27.410.3) 121+3(15.620.4)
Polyenoic 287+10(47.1£0.8) 205+5(52.9+0.4) 435+3(45.610.3) 281+11(48.210.4) 292+2(37.4£0.4)
Total 607+12(100.0) 386+9(100.0) 951+2(100.0) 578+17(100.0) 7789(100.0)
n-6 acid 42+3(6.8+0.4) 40+1(10.5£0.0) 46+0(4.8+0.0) 77+5(13.3£0.6) 11843(15.2+0.2)
n-3 acid 231+5(38.1£0.1) 160+5(41.1+0.5) 363+3(38.1+0.3) 195+5(33.410.2) 165+3(21.2+0.5)

'trace, < 1 mg/100 g; >, not detected.



Table 4. Continued

Fatty acid Fish cutlet Fish pancake Seafood cake ball Fried shrimp Shrimp patty Shrimp cutlet

1+0.0(0.1£0.0)
822+11(63.5£0.1) 318+36(42.21.1)

974+15(33.2+0.5) 207+11(28.140.4)  326+4(25.2+0.4) 173+10(22.8+0.9)
trace 1$0(0.2+0.0) 1:0(0.1£0.0)

t

22:6n-3 153+3(6.4+0.0) 13+1(0.5+£0.0 43+1(1.5£0.0) 4x1(0.7£0.1) 15+1(1.1£0.1) 5(4.4£0.3)
Polyenoic 1,046+24(43.7+0.0) 1,421+£59(52.7+0.5) 634+13(21.6£0.4) 170+5(23.6+0.9)  147+4(11.3+0.4) 264+24 35.0£0.4)

( ( ( £5(
( ( (2 (
Total  2,390#57(100.0) 2,693+100(100.0)  2,925%12(100.0)  745+14(100.0)  1,295+18(100.0)  755+69(100.0)
( H4 (1 (2
(6 € (8

n-6acid  683+15(28.640.1) 1,231464(45.6+0.7) 529+17(17.9+0.6) 151£5(20.8+0.2)  122+3(9.4+0.3)  200£5(26.5+0.9)
n-3 acid 341+8(14.2+0.0) 171+8 .2+0.2)
Itrace, < 1 mg/100 g; >, not detected.

4$05)  105:3(3.7¢0.2)  15+3(2.20.2) 25:2(1.9:0.2) 62411




10 HAA - W1 - Y -

A 9 A9 ATZo], Z2F] A9 A2 o] 2, Fehatolsl,
terhegol 87k, uliule] 45 Brigol s, wrkarols], Het
afojalo|olaL, u]a 2719l M| A9 chapol el 4%, A4
Zeo] 2, A W ASASSlo], ofele] A4S HBA, A
SE7, AS-THel, H9AZZe], Fele] A terkeold, 3
291}, gbe] 549 AAASSIl ek,

Zoto| At

AlZF ThAE] 28 Y5R35 @R 013, erhgo]
3], Arpgold], 7irhgols] 3 AAAH oA, BAASH, A
A, AFH, A, AeASH, sedah)e] Fotve
At FFS Table 33} ok Al thard] =8 WepAbAE 11
91100 g F Fobn|ieil T 6.85-26.34 g W91, AFE
7ke]] Zpo| 7} o} Zi=t|, o= W&o Tl W=
O] S A7HEe Afo] wfzolch Al tharH] 22 WEs
APAE 11 749 100 g B Fofn] At fhe ko] s]7t
26.34 gO 2 7P &9, T30 2 =rho]3](23.93 g), 7+
thdo12(23.39 g), o] 2)(23.08 g), A 28] 0]=1(20.54
2)%] =ol3l e, o5 7|8 ks 7H55(6.85-14.29 g)d|
Hsto] U53] wUTh o|ef o] thgolR 7hs-Ea 71E 4~
AFE: 71 BE70) FolulicAl ekl Ft Aol tols
S o) Tk g ol ojol, o5 AES| A Wk, W}
2 So] Hylol glof Bayael 54 At gigl] whol.
ol5 Al thaH] 28 WEpARE 1159 100 g B 8 of
1] = AH A H| 7 8% o] /el ofr] e Abh)E A-9-F 7 o] glutamic
acid, proline, A A& 52} A7) E] 7} aspartic acid, glutamic
acide} 22 25019111, A|--AE319] leucine, aspartic acid 2
glutamic acidS Z§5}o] 3%, slcledols)ef A A A o] lysine,

o - ZFArel - BRAFEE - 7RI

o

aspartic acid 9 glutamic acid-2 3£3}5}0] 3%, wwrhgo], 2}
gol, 7itko] 9 siEdA7L ol 3F ©]9]of leucines 3
grolo] 45, Ay A1 E]| o] A7} leucine, histidine, lysine, aspartic
acid, glutamic acidS} 2-2 5o0|9ith. T, Hrkepols, etk
Fol3], Hrkold], 7ickdol 3l B A AH o] 2= v A Y
&A1&l Hl8}o] glutamic acid®] o] =34t

Al ThasH] 28 WEpAAE 1159] 100 g F Haobn] e
AR SRR 2.74-14.35 g W 10191AL, ol & AlFE ol Atk
o13]7} 1435 g (54.4%)©.2 714 WOk, the0 2 Lr}etol
3](12.85 g, 53.6%), 7FCFo]8](12.65 g, 54.1%), Srcharo) 3]
(12.58 g, 54.5%), A A1 2~E]0] 5(10.89 g, 52.9%), A2 (7.48
g, 52.2%) 59 ol en, YA WepitalE 559 45
6 g 0|3t FA| o] i iko] Antof Fm| x| = ol Tk Al
ChasH] 38 WepAE 1159 AllARo] AR A4 A
E39] 7% methionine©| ¢l 1L, o] 5 A||FHttH K5 trypto-
phan©] it}

QHH, Al thase] 38 WspAAE 115-9] 100 gofl 25+ A
Stopu] iz Akel 2JAI(Kim et al., 2006)2 Zttgols) 7} 247 g
(9.4%) 0.2 7} Wk, o0 & ferhetol 3] (2.28 g, 9.5%),
7teheo13] (2.20 g, 9.4%), Setdold] (2.14 g, 9.3%), A
o] =L (1.98 g, 9.6%), A (1.29 g, 9.0%) 5-2] 2=0]%1.0.
Lo 2] EAHALE 55:9] 79 1.0 mg 0l8o] L, 9% olal]
ST WA, TEE 4 0. ojs Slute} At So] el
7 5SS YA T2 THA ol FA o 2 A ] A F e
A Gt E 2 Q1 Holl A ofn] 7} qlekar whekE Sl

X[t

Al Thin] 38 WESAAIE 115018, Lrkeol

Table 5. Vitamin content (mg/100 g) of the major commercial frozen seafood products

Fat-soluble vitamin

Raw fish Frozen seafood A B B g, Total
Retinol a-Tocopheryl acetate Riboflavin  Nicotinic acid  Nicotinic acid amide Vitamin B,
Skipjack tuna  ND' trace® 0.03+0.00 ND 19.64+0.15 19.64+0.15
fccd Bigeyeluna  ND  ND_ ND 1629011 16294011
Tuna tuna Bluefintuna  trace® 15.64+0.00 ND 13.37+0.75 13.37+0.75
Yellowfintuna ND ~ND ND 13.18+0.25 13.18+0.25
Fish steak ND trace* ND 13.31£0.07 13.31£0.07
Hoki Fish cutlet ND ~ ND ND 1.25+0.00 1.25+0.00
Alaska pollock Fish pancake ND ~ ND ND ~ ND
Squid Seafood cake ball ND 1.24+0.00 ND 0.10+0.00
Fried shrimp ND 1.4120.00 ND ~ ND
Shrimp Shrimp patty ND 1.2120.00 ND ~ ND
Shrimp cutlet ND 1.30+0.00 ND ND

'ND, Not detected. *trace (mg/100 g)<0.2. 3trace (mg/100 g)<0.4. *trace (mg/100 g)<0.009.



3], Zrjegols], Zintakol3] W A AH 0|2, YAAER, A
A, A5, Aol E, AASEE, b A4k ot
F& 7tAazukE T a2 245t LR 2 3= Table 49}
ot AR than] FQ WAk E 1152 A AR 23-42
T 1019, o5 T SAHS 1-1635 Hlolqdth. Al o}
eH] F 0 PFPAAE 115:9] 100 g B 54 P4 9HFL 386-
2,925 mg 1oL, sE&A7E 2,925 mg O &2 7HAF =k,
tho = AAH(2,693 me), AAAES3(2,390 mg) 59 <
olglom, thgolfF 7haEol 386-951 mg WP Wkt Al
T ohAH] R YEARE 1159 At 2442 7itRto]
3], grhgold], kol s] o) 79 HejQiat, 2o 3 Hie
Alake] ol 9L, ethgo], YAAEH, A -9 &
QAL B QAL 8O £20] Q] 0.1, AP A AE| o] Y] Z-9- 1L
ik, FelQlAl, 23R ol itk 2] A, sk, A
3, Al ] o] A Rpal 2/ ESHAE K llAh Ee]Qll4ke)
0L, S AER Y A9 L3k, Ef Al BieQllake] &
O & A|F 7hell Aol 7} Zivk. Al that] WEAE 115
O 8 Aike: throl & 7HeE9] A% 16:0 (2.8-25.5%),
18:1n-9 (7.9-36.4%), 22:6n-3 (15.6-36.7%)2} -2 3%0|¢]
o1} Lrjefoo] Ao ofe]H o & 16:1n-7 (25.8%), 22:6n-3
(36.7%)2F &2 2F0l30aL, 78t ka7 heEe] - 16:0
(14.5-45.3%), 18:1n-9 (19.7-29.9%), 18:2n-6 (9.4-45.1%)}
22301901, o] F A HE 7L o5 359 A4t 0] €9
18:0 (16.9%)%= 2= Qi) S, A Cha] W5=Ak4 3
11£2] n-6/n-3%= thtol & 7h2Z 9] 72 0.13-0.72 mg <]
Q] wksto] 7t e4kE 7He-3-9] 4-9- 2.00-10.07 mg 9] ]
Atk oef o] Al 8 WEARE 115 1H9] AgAF g
g3 2o Qo] F Aatol= FURR AR TRl 2%t A}
o] o]&jol &= M7l A frEfists AE o]efoll F7Iek A8
o] zto|7} 71 7] wiiEolct.

ool AJgh thasn] WEAbAlE 115:0] 8 A4k of
o AR n|Fof Kol thgtol i 313t 452 7] vl
o] Yol HAE|ste] AxFFO R Qlste] Yro] ER-2] A
WA 23S U QLo U A 7HE 752 A7 He e Tt
of oJsto] g o]o] A o] o= H7H=olA Fefishs XA
o] gaFo] of= Zitt.

HIEtEI

Al thaH] 8 WAl R 115313, wrhatol
3], Arhold), 7itkgols] Bl A g o=, AAAES, A
A, A, A E, AeAES, sieeah el 41848 1
EFI[A (retinol) ¥ E (a-tocopheryl acetate)] 2 484 v]E}R]
[B, (riboflavin)@} B, (niacin)] 9~ Table 59 2t Al of
aH] F=8 YEeihAE 1159 100 g & A4 HIekd o
< HIE A gHgo] S-S HAE AY HEEHA &
%L, BlElYl E §efo] E7E-15.64 mg HHlollon, &

LpoloAlo] E45-19.64 mg ¥ (nicotinic acid®] 3¢ &4
=, nicotinic acid amide®] A% =4 %-19.64 mg H$)o| it

SHH, 64| o gl W 1 wigkl A5 7S Bt g
agko g ulebdl A7} 290-620 ug RAE, 2] 2 Za}4lo] 0.6-1.4
mg, Lpo]opAlo] 7-13 mg NE©| 3L, S BRTFOR HE E
7} a-tocopherol 2 4] 7-12 mge]th(The Korean Nutrition So-
ciety, 2015).

O)/o] Atk thare] =8 WA 11591 100 g F 48
AW 2|4 vierdle] Azte} 19 Hekl 43710 )2

787 HE AEONA 7] of 2R, wEr] ES] ¢ At
Fol, szt A--F4, Al el 2 ANSAES A 71 =
e, Lpofotile] 49 thidol 7ol 4, A LH A, A
ZIE3oNA dF ol HAIRLel, 12, shaetate] 74 6-11
Al @ ste] 7= ATt

Al AL

o] wFo 2019W%E FUSALTEY SR APANY
(R2019053)°] Ao = =39 A7t
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