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Abstract In this study, the contents of pantothenic acid (vitamin Bs) in meats and seafood consumed
in Korea were quantified by high-performance liquid chromatography with a UV detector. All
analyses were performed under the quality control of pantothenic acid contents. The highest content
of vitamin Bs in meats was 3.583340.1550 mg/100 g in raw beef liver. The highest contents of
vitamin Bs in seafood was found in Eorigul Jeot A (1.95814+0.0179 mg/100 g). The limits of
detection and limits of quantification of pantothenic acid were 0.001 and 0.003 pg/mL, respectively,
and the accuracy/recovery percentage was 100.5%. The accuracy and precision of the method used
for pantothenic acid analysis were excellent, with high recoveries and low relative standard
deviations, which satisfied AOAC guidelines. Taken together, these results provide reliable data on
the pantothenic acid contents of consumed meats and seafood in Korea.

Keywords high-performance liquid chromatography, pantothenic acid, meats, seafood

1. ME

Septeto] AE A %
wet 720 Bette 5

Fe= AA ol FA A DAE Ay 24 A dAR A
A] At A] TR A H]Zo] =0 Alho 2 AASte] WElE Kol ]o]
GKim 5, 2021), FYZAHAN ABHE Aol G2w, S0 A Yit Ale] A4
S 2000 48] §2% SISO, A1 A B 15 AT V1ol 3
49.9%, 78.0%= =2 4] HlE7} B 1% o] QIti(National Institute of Animal Science, 2023). -

= 01:114 1:]-1317(1),} ;(];(1 50] u-\:'o]- /\111 Zz0Z Ol—a%;q O]OD:](Klm =, 2001), = g=0 /]Lj_'_]JL:-__ ogoclz
ZH9 FAaet Q7] A%E S Aol TZo] "t ghrf(Parlasca?t Qaim, 2022). E3E,
49 BAES we, o2, B4 ofs|Al So| ERelA| =0l Qo) At Y Lo
QE|T lom, T AnlE Z71ka Yo FeiA oUckSabbagh 5, 2023). AL TEYO
. 3 SHERESMACURA) S P, VERL o] S0 slom, ey B2
AlEo g gyl Qltk(Hosomi &, 2012). E3L, AL e QA Y, F4l A%, | A4

Aok WE o, A8 A o 9 A Oﬂt‘“’ﬂ rolet a3-E WA < Sltk(Marinac Pupavac
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5 2022). FUFFEA O W=, 2022 0] ThHlE AFo A
ojufjF= 3150l o], nlg= St o] Zeste] MFshs B¢
7h Betom, Pt AT 46.04 g0 & 20719 AEt F B2
HZS AAJBIAL e A2 & HAlE o] SIEHKHDL, 2022). E3L,
A w2, 20234 pAF AFO] AR 3,690,591E0]
o, 20229] A4tk wlsh oF 2.22%7t S713t= A&
& 4= QIti(Statistics Korea, 2023).

HlERLE ARl A 7150l Bl 7] alte] 1
FolH, e B2l FFAasA Tt AA W o o
A oA 27 715& B TH(Shon -5, 2000). HEH
AH(pantothenic acid) HIEFR B2l &3k 484 BlEHI 2
EA B8 Bs#talk & m(Wojtczakd} Slyshenkov, 2003),
ek, A, S iAol oSk coenzyme AL} acyl A
g SO oo TAlQl AFAl= F2A ATk(Said, 2015).
ES REHLGRE S5, O, 357 50 22 BE AR 4
St EEEA AYdAY 292 EEARE JFEZRT e
AFolAl= AESo] HErd 4 ATl &2A lek(Sanvictores
€} Chauhan, 2024). SEAY 2y W= BHEGAL 249
Al FATATER75AG HE, A8Y, Wegy} v, 4
59 TRt S4E0] YEhh= 222 H5HtH(Youn,
2005). S5 % ojuF= BEHAS] 8 FFUOE A
Jom, E3] FA|, 79 dioe BEEAL Fago] =2
Aoz HiEo] 9QtiSampedro 5, 2015). 0|4 ¥ WEEAF
= A HolA S8 g2 sh= Ao® LA Ut EI,
Aol e 84 Bl Bt A= FAHA Bol o]
Fojgloy, wRlEo] 4HoHs SR/t $ARES] HERA
ol Bt JHE v FES AAolr) 2 AfoM= S5
4 FARR] SHE RE-A RS Asto] AlsiEw
S7IREAFAHRE 2ol &St +FHUT wEkA 2
A= FUHolA AHlok= 57 9 pAF AFol e BER
AFe] 3RS high-performance liquid chromatography(HPLC)
£ MRSt AgRos BASA st o= =wRle] A%
A 2 #3 e AT Ids AR 71z A= E

2.1. &5 Mg Z A9

2 Qo] AE AR AR SRR
4 ) AHE AR, 2044 FEUTHOIN AT
20°C] 20l Bl B4 AL ol540] B
3l acetonitrile> Thermo Fisher ScientificA((Waltham, MA,
USA)A, & e} o] 5ALC R ARH potassium phosphate
monobasic?} HEFEQ] calcium pantothenic acid= Sigma-

b
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AldrichAK(St. Louis, Mo, USA)O]A] 713ttt o]54ke] pH
£ gk27] 9J8f AR o-phosphoric acid 85%(Cat. No. 34860)
+ MerckA{Darmstadt, Germany)of|A] T+]5l5.0.H, HEEIAL
o] B AS5S ol A8 #5312 (Standard Reference
Material, SRM)2l SRM 3252(protein drink mix)+= "= =+¢
HF7]&A(National Institute of Standards and Technology;
NIST, Gaithersburg, MD, USA)OA] F+5}o] EAof] AR5
Aot E3F YR 24 FHAAEE 9l AR AlEs FA O
FulEo|A HWufsl= E-3(infant formula, Imperial dream
X0, Namyang, Seoul, Korea)S AR&3}% 01, o] Eho]| AL&-H
89 9 AOFS B% HPLC 53 2 S5 A9k A8tk

22 F= &Y ¥ 0/F4 HZE

< potassium phosphate monobasic 2.7 g
< 3l 3A} 554 89)A]7] 11, o-phosphorbic acidE ©]-&-3]
pH 2.12 243 & | LZ &3] Azttt £ ols
(KH,PO4:ACN-95:5)2 potassium phosphate monobasic 6.7 g
2 #1937 BR40] BN 7, 22 BT BAT PAL
o g3t] pH 3.52 247 | LZ A8 3% g3} o
AL mE 79 ofnt F B4o] A8

2.3 BEHMS F=F M

425k AA 9F 0.5-5 g¢& 50 mL conical tubeo] A=}
o], 2% 2ol 20 mM KH,PO,(pH 2.1) €% 20 mLE 7|3t
T 2087 40°C9] ZAONH 287 228 WA, 229
< 2,862 xgollA 1027 AAEZ S oH, A5 AT ofF}]
(Whatman No.2, GE Healthcare, Amersham Place, UK)Z ©]
B3f ojstsict olF, F-E pelleto] % &4 20 mLE 7}t
of 2087 FLS 2NN 2S5} FE2 SHU2H, o5 10
B+ 2,862 xgol|A] YAlE 23 & Whatman No.2 9T A& &
) Aol QIsih A SE0 45T 2 Aol 2, 02 um
syringe filter(Whatman Inc.,)2 oj¥}slo] EAJof A5}t

2.4, BIEEIAIS) BtaF TIf

BEER A AFH e EA517] $18l HPLC(Chromaster
5000 series, Hitachi, Tokyo, Japan)E& AR&-5190H, Z}A|SH
B4 770 Table 10] YERHQIC E3E, A1EFH(MFDS, 2024)
of WlE Falste], % 9 ofjHi7o] e BEU IF
B7he Agatch. FHFAA FF BHE A5 5 pgmLe] ®
&I Az o, ol A% IAHS B9 5, 2.5, 1.25,
0.625, 03125 pg/mLE 3|Asto] ERAZHL 2Hstgic).
B4 A5o] BELA L peak arcas HEF A BY
Stof A8 S AT F, ot 9] Ao st AF
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Pantothenic acid contents in animal-derived foods

Table 1. HPLC condition for pantothenic acid analysis

Column YMC -Pack ODS AM (250 mm x 4.6, 5 pm)

Detector UV detector 200 nm

Mobile phase 50 mM potassum phosphate monobasic (pH 3.5)

: Acetonitrile = 95:5 (v/v) (Isocratic elution)
Flow rate 1.0 mL/min
Injection volume 20 puL

Column oven 33°C

2 Atk

Pantothenic acid ¥%F(mg/100 g) =
Sxaxb 100

X
Al A2 1000

219.23
238.27

S: A|8]-8-M9] pantothenic acid 5= (ug/mL)
a: A|lA-§H] HF

b: A|F-&99] 3] Aujs

21923: TEEHALS] Hajef

238.27: TEEAF 240] HA

2.5 BIEEIAIS SAILH Z

£ A9 E49 452 AOAC guidelineo] mH} =35 ]
on, HEHA BAMS FS5] A8 A4, Aud, 24
A, B8, B4, AddS AESY. AA4S 258
He SR A Roto] AL area G} EEEHO] FEE 0]
&oto] AFAS AAstglon, AASRY) e B
Sholct. e, EEEAT 4 AR FEEC] AREIHOR
HPLC #4] 27| peak #2] FA= glton AeaidS
Esqnt. B4 AE= A& (limit of detection, LOD)2}
AeFSHA|(limit of quantification, LOQ)E #4519 2w, LOD
+ signal:noiseH|(s/n8])7} 30] € w9 L& HA5}%0H,
LOQE s/n¥]7} 100] E w9 L:Eg A se] Aol o]Ls}
S S WA A9 A5Gl AN BE B §
SRM 3252(protein drink le)E._ BX5he] vjnglon, 34
& ARSI, Eoh, AT G0l £RE ASolel Ly
3} ARHE WS EYHOR 53] IR BAslel
E-X(repeatability, intra-day precision)2 AAlolHoH, 547+
SF2o] 134 3ukE- 0 2 HX5to] A& A(reproducibility, inter-
day precision)2 AAFSITY.

Ol

2.6, BEEMY LY
TR T

ZAZEEE

B2 2371 (in-house quality control material)
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£ Y5 flsiA AlitEE dokg BHE 103] ol F&51
of BAstglon, #AH s 7Ieo R 7 AR Hitgs &
Hel &, W< BEUAL G PR U1A P2 44
] A} - 3}sHA (upper and lower control line)@} %] A - 5}
A (upper and lower action line) 2.2 A4t} E3H £4
EAUIZ 949 o 24 A dobg BRE AR 243} W
Qafo] & Lo HRAL TR oIk

2.7. A/

ZF AmolA HERIARY SRS 3 RO R JYPH I
S, SAS ver. 9.4(Statistical Analysis System, SAS Institute
Inc. Cary, NC, USA) T2 13- o|&s|o] Z} A|7-9] Hot
Zroll o3t A "ot 7F 724 AAL Duncan’s multiple
range tests ©]-8o}0] p<0.059] o)A FHlsATh.

3. 2 ¥ ¥

3.1. BEAAMS 24 FF & 7 S4FEEC

TEHA B4 244 B7Fste Fig. 1] Yehfigich
HPLCE &3 ¥ area 3} HZEH9| SEE o]&sto] 4
2L 25t A3k Y=55,101.8105X-4,105.96130] 9.0, A}
AR 0.999 ooz 943t 24438 YeRTh B4
Ho| MeldS AES| Yol EF29T} T HEA]Z(SRM 3252)
o] AZnEIHE H]JLO}O”‘OU%(Flg 2), HERIAEY] peak”}
RZEHT REARA fotA EEEe AE AT 5

At E3H EAH AS 2= Table 20 Ut 47
TE Hrlolr] Yol X33 A& Ay date 4
7+ 0.001 pg/mL, 0.003 pg/mLgT}. Islam 5{2022)2] o] w}t
v, HEAAS] A&t Al 22 0.0003 mg/100
g, 0.0008 mg/100 go|9Ith. T3}, Sadecka 5(2003)Q] A8 A
o EW, AEIAE 0.10-0.13 mg/L, ZFHAE 0.30-

_IZ“..m

y =55,101.8105 x - 4,105.9613 .
R® = 0.9995

Peak area

Pantothenic acid (ug/mL)

Fig. 1. Standard curve of pantothenic acid.
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A ()]
Pantothenic acid

/ (RT: 10.047 min)

- ‘ = 30 Pantothenic acid
‘ . (RT: 10.020 min)

©

Pantothenic acid
(RT: 9.990 min)

(mV)

Fig. 2. HPLC chromatograms of pantothenic acid standard (A), SRM 3252 (B), and quality control sample (C). SRM 3252, protein
drink mix; quality control sample, infant formula.

Table 2. Validation of analytical method for pantothenic acid

Vitamin Sensitivity Precision Recovery and accuracy
LOD" LOQ”  Repeatability” Reproducibility”  Reference Analysis Recovery (%)  RSD (%)
5 value® value”
(pg/mL) RSD (%) RSD (%)
Pantothenic acid  0.001  0.003 4.831+0.0028 4.832+0.096 150£12 150.75+0.95 100.5 0.63

YLOD, limit of detection; LOD=3xsignal/noise.

JLOQ, limit of quantification; LOQ=10xsignal/noise.

JRepeatability refers to the results of 5 independent determinations carried out for the same sample on the same day.

YReproducibility refers to the results of 5 independent determinations carried out on a sample by analyzing 3 replicates of the sample at cach day
for 5 days.

JRelative standard deviation (%).

9Reference value is the true value provided by NIST.

DAnalysis value is the experimental value obtained by HPLC assay for pantothenic acid.

0.40 mg/qu 2:20]9] ﬂr o]A M3 AdTLoAo] AZTHA, A Z7F2 150412 mg/kg, AA| ZAFL 150.75+0.95 mg/kgO 2
FUA QB ITARS ) 2 AT AST BAWS T 1005%0] 952 SRR S ehich WA ARl e 2t

Z}'E AE0] 7Fs5 Ao 2 mE, GEHA ARS 2551 Zro] Al # WK relative standard deviation, RSD)7} 1.242%,
HES 5 s AR A7 B4 et e Brtst 1.993%= UrEtTh. o] AOAC guideline(2002)°]14] A A5t
7) 911 SR 2526 $4 WS B A9 REAG T o1 7HeU AT WA, & o7l e

55171 $I5to] AOAC AW A% guideline(2016)014] A 4|5 < $ootths AS & 5 ASiTh

e pasiel B088 Teldon, HEAAG Erel B RAd wEde] Y RABARAS sl 44
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Pantothenic acid contents in animal-derived foods

QC chart®] A¥}+= Fig. 33 2t} A|HE= GJokd B/ Al
=22 A7ste] BERLRS 103] o4 WHE EAstglon, 24
o = 7o R WY A - sl 2A A - sikkS A3
5} et Te] A - SFPALL 4.998-4.706 mg/g, T3] A - BF3HA

L 5.071-4.633 mg/gS YEFHQILE folg Ef9o] BAZEe
J&ﬂ g - olRME 2ISHA] g As ERIT 4 slen,

2 o] =g gusiert.

3.2 SF9 BEHN B

FHolAe] BRI AdF2 S5, HAER Yol
Table 30 UetHith. 49 FAks FolA AH2 3.5833
mg/go = 7MY w2 JELL gl FEHUoH, 72 ol

Table 3. Contents of pantothenic acid in meats

5.10
S 500 ve —o
s o . ° ° ® Data
g o .
b ° o . ° ° o ° d
g 4 o0 ° e e . ——UAL
- e e LT L L PP LR L L L e LT -
T 480 ° o0 o ucL
2 . 4 ° == =-Mean
§ 470
2
% LCL
5 40 —AL
450
4.40

Fig. 3. Quality control chart for pantothenic acid in infant formula.
UAL, upper action line; LAL, lower action line; UCL, upper
control line; LCL, lower action line.

Sample

Pantothenic acid (mg/g wet weight)”

Beef edible offal, blood, boiled
Beef edible offal, blood, raw
Beef edible offal, heart, boiled
Beef edible offal, kidney, boiled
Beef edible offal, liver, boiled
Beef edible offal, liver, raw
Beef edible offal, liver, roasted
Beef edible offal, lung, boiled
Beef edible offal, omasum, boiled
Beef edible offal, omasum, raw
Beef edible offal, stomach, boiled
Beef edible offal, stomach, raw
Beef edible offal, tail, boiled
Beef edible offal, tail, boiled, broth

Beef jerky

0.1848+0.0034
1.2936+0.0051°¢
0.3730+0.0110°
0.5647+0.0110°
1.5815+0.1256°
3.5833+0.1550°
3.0229+0.0479*°
ND?

ND
0.3710+0.0031°
0.1910+0.0012°
0.2568+0.0039¢
0.1909+0.0047°
0.717120.0065¢
ND

Chicken breast, canned

Chicken breast, smoked

Chicken breast, steak

Chicken meat, broiler, boiled
Chicken meat, fowl, boiled

Chicken meat, fowl, boiled, broth
Chicken meat, leg, boiled, skinless
Chicken meat, leg, boiled, with skin
Chicken meat, leg, raw, skinless

Chicken meat, leg, raw, with skin

0.1618+0.0009*
0.5194+0.0008™°
0.8943+0.0039*
0.2468+0.0032*°
0.6856+0.0093*"
ND

0.59190.0077*°
0.6703£0.0195
0.50430.0002*"

0.5370+0.0162**
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(continued)
Sample Pantothenic acid (mg/g wet weight)"
Chicken meat, leg, roasted, oven, skinless 1.119440.0275*°
Chicken meat, leg, roasted, oven, with skin 1.0623+0.0241%°
Chicken meat, leg, roasted, pan, skinless 1.4618+0.0250%°
Chicken meat, leg, roasted, pan, with skin 1.5170+0.0201*
Chicken meat, neck, boiled 0.29110.0064*"
Chicken meat, neck, raw 0.3727+0.0043*"
Chicken meat, neck, roasted, oven 0.7128+0.0168*"
Chicken meat, neck, roasted, pan 1.3368+0.0149%°
Chicken meat, Ogolgye, boiled 0.47030.0093*
Chicken meat, tenderloin (Ansim), boiled 0.5403+0.0134*°
Chicken meat, tenderloin (Ansim), fried, frozen, A 1.1169+0.0077%°
Chicken meat, tenderloin (Ansim), fried, frozen, A, air-fried 0.9997+0.0038*°
Chicken meat, tenderloin (Ansim), fried, frozen, B 0.7603+0.0053*°
Chicken meat, tenderloin (4Ansim), fried, frozen, B, air-fried 0.6268+0.0061*°
Chicken meat, tenderloin (4Ansim), fried, frozen, C 0.5542+0.0152*°
Chicken meat, tenderloin (4Ansim), fried, frozen, C, air-fried 0.945140.0005
Chicken meat, tenderloin (4Ansim), raw 0.6710:£0.0040°
Chicken meat, tenderloin (Ansim), roasted, oven 1.4424+0.0202*°
Chicken meat, tenderloin (A4nsim), roasted, pan 1.1003+0.0093*"
Chicken meat, tenderloin (Ansim), boiled 0.2405+0.0072*°
Chicken skewers (Dak-Kkochi), raw 0.4978+0.0191*°
Chicken skewers (Dak-Kkochi), roasted 0.9166+0.0097*
Chicken, fried, breast 0.6783+0.0128*"
Chicken, fried, leg 0.4543+0.0025*°
Chicken, fried, whole 0.4875+0.0080*"
Chicken, fried, wing 0.275120.0040™
Chicken, roasted, breast 1.2018+0.0140%°
Chicken, roasted, leg 0.903+0.01890"
Chicken, roasted, whole 1.1840+0.0324%°
Chicken, roasted, wing 0.4825+0.0040*"
Chicken, soy sauce, breast 1.5039+0.0065%
Chicken, soy sauce, leg 0.7353+0.0033*°
Chicken, soy sauce, whole 0.7857+0.0169*°
Chicken, soy sauce, wing 0.5500+0.0088*°
Jambon, raw 0.3670+0.0030°
Jamon, raw 3.2360+0.0377%
Pork jerky ND
DAIl values are mean£SD (n=3).
YMeans with different superscript letters (*°) are significantly different by Duncan’s multiple range test at p<0.05.
IND, not detected.
https://www.ekosfop.or.kr 403
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AE 3.0229 mg/gl = A Ao HlsiA= Aast oY &
F Aol & Ho|A = ottt 49| FAME FoAME 9] Ttol=
HIEFR] A9} HEIR B 5o] F5-51A TREo] At &EA
Qlth(Ahmad 5, 2018). E3E, Hopper 5(2018)2] ¢7of =
W, A7) E w5 AET g5 749] BEolA oF 114 o]
4ol =2 REHA Fhgo] A& AL gRIT &= Qirt B,
49] FARE Fofl 42 sutet Mol HE-ARSY] o] U
EfLEA] oForow, MYt o AorS 7% Tl HasHAY
HEEHA S AFE Bt o= HERILo] 84 Hg
olgh= EAHOE ddf 4= YoM 2R EEHUS A
ojgtx wetHTh E3h FANE F 7t 9ol o= 1.2936
mg/g2] WERILo] FEE QT 99| A& FolA AEdS 23
31 Q1= A FrhElE 1.5170 mg/gd] &2 HEHAL o]
Uebgon, A8 Y A B9 4§ 1.4618 mg/gl =
o] X Fhhchs AL 1T 4= Atk #9 44 /5
£ BELAS o] & S AR et A g+
Qlct. HA 9] AL, 552 3.2360 mg/g, 22 0.3670 mg/g
o= eyt Fadt obg2 HaS AFO2A HAtty B
dtHe] RYE Agolu AAAE ol&dl AA T, SPAK A
< 9Jugtk(Yim 5, 2015). 3F5a FE- Palsts FHL2
H[oht 5Hg-9] A9 4| ol el A 6-1271€9
B AN AEEE 95 2 &4 7|7 wgt 44 &2
Zol ¥s} 9l ACE AZbET HAE Ko A Wit
=2 F¥a AF 7120 HEH, GReE oR}= 6-8412 -5,
3 mg/FolH, 9-11Al= 4 mg/Y, 12-144178 HA7A= 5
mg/YZ HEo] JTHMOHWSE} KNS, 2020). &7 A& A
Aol A &317] A7k} -2 71, obao] WEARS 3 mg/100
g oo o] glon, o]t Al HHe Tl 9
FA HFH 7R dit ol TEAA E S U AR A
Z+e o},

ot

ok ook Hy

3.3 FAF AIZEOl DIEENAF SfEF

4 429] FERAF 92 Table 40 e} of2|23
o AF At 2549 IF Aolg HIoH, AF As
1.9581 mg/g, A& B 1.1825 mg/g, A& €] AL0= 0.4319
mg/go| et A4 iR A7 8 Al7], A4, 7Hd e
o] wet AlFo] Bt dstA BatE I )loH, war]Eel
A5 TR} AH, 9L R Holste vAdEolU 28 &
49 717 50| A4t Il T RASEA HlEHIS] g
oo I vHE ALz ArHH(Lee 5, 1999). o=
A Qo= 42 A, WA AN, A §AE AEEE EAT
Ax}, 23] AL 0.0426-0.1251 mg/ge]om, WA AAE
0.6050-1.3201 mg/g, A AZ-2 0.0000-0.2478 mg/gS L}
Wk ole AFY 4 Aolet Am ol AR uhE 2ol 7}
TBEGAE ol T2 vRE Aol Add. Ada &

404

28 AE2 A TR o, AZE Axohk= oA
A7t a9 S5l e da AEolA Y gt 7

o] ZpolE UEhd 4= Slth(Park 5, 2023). BA| A
2 0.000-0.1802 mg/g?] WEEIAI0] HEE]
o] gheFat v woluS W A A A -

oA TEHAY o] Faste AS FRIT & QST
Kim(1996)2] i-tof] wW2H, AZ9] UvrdE-L dgof v
T S, A, 3l 5§57 1FEY A EAYsh,
A ZIL T8RS St o=
Ay Z9] Yot AZoA 9] HERIAL FFF] Afol7} WS
Ao =E AtrHETh Kwak 5(2012)9] Ao 29, Q740 A
Ao A BIEH B,2] o 10.80 pg/100 g9 Fd2 e
o, AZE NEYS i 6.37 pg/100 gO.& 7HAsH= A
< UEth o] & Aol A= Hiksth= A= &
4= QT &3, 150l A, s gADollAl= 42 0.1639

r_.?'E
A
o
fo
ro,
|o
fu
rgl
:?g

R ST REAEEE(RDA, 2021)0] WEH, AREE
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Table 4. Contents of pantothenic acid in seafoods

Sample

Pantothenic acid (mg/g wet weight)”

Anchovy, raw, A

Anchovy, raw, B

Anchovy, raw, C

Cod, frozen

Cod, frozen, steamed

Deep-fried squid, frozen

Deep-fried squid, frozen, air-fried

Deep-fried squid, frozen, deep-fried

Dried fish strips, raw

Eorigul Jeot (salted/fermented oyster), A
Eorigul Jeot (salted/fermented oyster), B
Eorigul Jeot (salted/fermented oyster), C

Fish cutlet, frozen

Fish cutlet, frozen, air-fried

Fish cutlet, frozen, deep-fried

Flyingfish, roe, frozen

Flyingfish, roe, frozen, steamed

Galchisok Jeot (salted/fermented hairtail guts), A
Galchisok Jeot (salted/fermented hairtail guts), B
Galchisok Jeot (salted/fermented hairtail guts), C
Granulated ark shell, canned

Mackerel

Melania snail, steamed, frozen

Melania snail, steamed, frozen, broth

Meoljut sauce (salted/fermented fish Sauce), A
Meoljut sauce (salted/fermented fish Sauce), B
Meoljut sauce (salted/fermented fish Sauce), C
Mpyeolchi yukjeot (salted/fermented anchovy sauce), A
Myeolchi yukjeot (salted/fermented anchovy sauce), B
Myeolchi yukjeot (salted/fermented anchovy sauce), C
Pan-fried pollock (Dongtaejeon), frozen
Pan-fried pollock (Dongtaejeon), frozen, cooked
River snail meat, steamed

Shrimp cutlet, frozen

Shrimp cutlet, frozen, air-Fried

Shrimp cutlet, frozen, deep-Fried

Smoked squid

Spanish mackerel

0.0246+0.0008"
0.1802+0.0069°
ND?
0.4391+0.0056%¢
0.1061+0.0004¢
0.1268+0.0002¢
0.2247+0.0009*
0.1242+0.0015*
ND
1.9581+0.0179"
1.1825+0.0311°°
0.4319:£0.005%¢
ND

ND

ND
0.2873+0.0023¢
ND
0.0426+0.0021¢
0.12510.0001°
0.0536+0.0019*
ND
0.1639+0.0022¢
0.2117+0.0015¢
ND
1.320120.0071*°
0.8057+0.0026>¢
0.605+0.0103%¢
0.0758+0.0013¢
0.2478+0.0048"
ND
0.4682+0.0206"
0.41030.0057%¢
0.148+0.0002
0.0862+0.0008¢
0.1257+0.0001°
0.1196+0.0024¢
0.1122+0.0034*
0.0586+0.001¢

DAIl values are meantSD (n=3).

Means with different superscript letters (%) are significantly different by Duncan’s multiple range test at p<0.05.

IND, not detected.
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mg/g0 2 W2 MEHLS @ Skal UATE =HA L] F, S5t
2o BEEAF SR 32360 mg/go].oH, 49] A7F theo
7MY w2 gERLE 6;.%*“5 eI ojufjFollAl= olg=
ACFE Aol 1.9581 mg/gl 2 Et. & A7 Ak B2
&H7} of| A= &R/et ofui{ AEF] RE BEHALL o
Zoll izt RS AL, =71 A5 e E45ke 71
ArzA &8d 2% 7|gE

=0 =2
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