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IFEAHNSLT YEZEH, 2SN HIOIQHANEELIT - ZAHES
Abstract This study aimed to quantify vitamin B, in 38 seafood products widely consumed in
Korea and to generate reliable data for the National Food Composition Database. Vitamin B, was
analyzed as cyanocobalamin using immunoaffinity purification combined with RP-HPLC/DAD. The
method showed excellent linearity (R’=1.0000), with LOD and LOQ of 0.01 ng/100g and 0.03
ng/100 g, respectively. Accuracy was validated using SRM 1549a and SRM 3235, with recovery
rates of 103.0% and 106.0%. Precision tests using commercial infant formula showed CVs of 5.35%
(repeatability) and 3.51% (reproducibility). Cyanocobalamin levels ranged from 0.13 to 19.75 ng/100
g. High contents were found in cockle canned products (19.75+0.48), salted oyster (13.72+1.17),
pollock roe (8.41+0.31), and laver chips (7.69+0.04). Heat-processed items like fish sausage
(0.13-0.32) and breaded seafood (0.48-0.65 pg/100 g) showed lower levels, and some samples had
no detectable Bi,. These findings indicate that both raw materials and processing influenced Bi,
levels. This study provides essential data to enhance national nutritional databases and highlights
seafood products, including fermented and seaweed-based varieties, as potential sources of vitamin
By, especially valuable for populations with limited intake of animal products.

Keywords cyanocobalamin, vitamin Bj,, RP-HPLC, immunoaffinity purification, method verification
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H|E}l B0 £35+= B]EFY] B, (cobalamins)= 484 H]EH i AA WA /=R EA

Qg 47 olste] oz FAE7] tiof 4lo|E Bof TFHoR FFEofof of= U4 vEF YU
AEo]th(Ball, 2005). HIEH By -84 HEH] & 7]— B ?-_71:5 7H5.0H, cobalt corrinoid A|¥
9] SRIE & TR SRIES ST Martens 5, 2002). A& Fol= F2 o, S5 7L 74

Z 5 554 AEA A=H(Watanabe 5, 2013), 5% hydroxocobalamin, methylcobalamin,
adenosylcobalamingl Aggdgg oz 2R sttt ¥, cyanocobalamin PO 2, HISA|Y 7}
SpAF] AREE

HIEH B AlollAl w23t 513, DNA 34, 4174715 fA, olUA thAt 5 ohgst A4
7150l Tojgtet. HEl Bt APEH SHAAHQ $3] F7HE Q1S Qe AYY 9y
7150 Aoz} S 4= T, Aol #A HIE W tokst Al AHAl Adl) 58X HER T
HEH AT 8 4 Qlti(He 5, 2004; Oh} Brown, 2003). HIEM] By= FEA AlZo]| 2
EAsE] 2ol 5544 A AFH B a3 o2 wQlolut AAFoREo]A o] RIHSHA
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s, o] Qo= FE/A AF AFI7E ARFA ofdoly 4
QA= Aol yerd 4= UAth(Hunt 5, 2014). 2 A3A
FA A, =3} QI F7Y, AlEA 719 A8Ee] Sk w
2} HERRl B, AF E4Fol 8% ¢ ZAE dFEIT 3
on, oo wet fAZESAIES] BE By, O AEE JY
BE AT 9 AR FUIY ABA AAPGlA] 712 AARE
Ke| g 7H7} oA T Uk
FPIRAES Az BN QA 4T 8, A2 3
& T oIt 29 - 38 38E AXA E=Hl, cobalamin
Ak, 9, 7% AV 9 9 24004 2eEel] o
7+ AL cobalamin A0 FIFS wx|A Hct
(Bito 5, 2018; Nishioka &, 2011). £3| 7}FAlZ9] AH|7}
A Skt Qe Bl fARS] HIER] By, 3 9ol 7
Al &2 HEH By, ool gt JE7F 8FE T 9o, &
A g9 7RsAE] et dFEAIA = HIER] B 2F
4 A"A #A] o] ofy7] wiZel, 7H3AERe HIEH
By, ol tist JEE= A9 AFSE &0t HEH] Bpe
FFIaEA FFE E40] WS 72 4R 4%
3k Hlog PAR AoiMe B4 A5 2 EAREANYE §
o AlE ghE 7|He] ZHFo] BEEojof gt AlF Fo
cobalamins+= 9F44Jo] W]t cyanocobalamine QFgAJo] =il
358 E/AJo] 57| wiitoll, A% F £ 5k native By,
vitamerE cyanidation® 2 Z¥5}o] reverse phase HPLC/DAD
W02 Aol WS Japs JuHol Soatel 24 U
of 24 Bk ofjal 712 AEAR BN AgHoZ A
o] Yth(Park 5, 2020; Wang &, 2023).

webA, 2 ATte SAVRSAIE S99 HIE B9 Ast
I AFE 22 FFS 96 HIHSH AA| (immunoaffinity
purification)@} A} 1A 5 NA T ZotE T2 5)(RP-HPLC/DAD)
A FAEAS HSSHL, olF AEst A TRAER
9 BIEHI By, o2 EAI5IIH ER3L R4 F 48 (quality
control, QC)E Hsto 24 LAVIE-E BA0 st A4
< gHstL, o] 7HIe R FENTH VAR LER
(Korean Food Composition Database) 11E=3}0]] 7]ogr 4= Q)
L ot 7z Ame AT st

M
o M

kK
o
L.
=
RN

=2z

ox

2. g 2 diH

2.1. &8 M2 L A%

H|E}] By, B4 AR&SE HFE cyanocobalamin Sigma
Aldrich (St. Louis, MO, USA)O|A] Fufistod, BEHTE
Z(standard reference material, SRM) SRM 1549a (whole
milk powder) @ SRM 3235 (soy milk)E National Institute of
Standards and Technology (NIST, Gaithersburg, MD, USA)°]|
A Fsko] ARRSITE AFY-] E-G(Imperial Dream XO,

https://www.ekosfop.or.kr

Namyang, Seoul, Korea)g i3t Ul E4F2He] Al=m
(QC sample)Z AR5ttt Sodium acetate trihydrate %
sodium cyanidet= Wako (Osaka, Japan)olA] 7-9J5}%1.0.H, o]
9] 71et A%k glE GR @ HPLC 55 oAFe FY3to]
ARSI AT

2.2 4 Alg THf

oA 2HEE PATEE 38F) Alae sEXES
(Rural Development Administration, Jeonju, Korea)o]| 4] 2025
W AT S7IREAFAERS WS AT A4 A
Ao dgko g AAHH ARE AlFHot FA o ARG B2
<= AEs fA3R &, EAE du&7]o] AxAsto] AlF
okt e Alge -70°Co|lA Bakshs A0 ARE-stiH

2.3. Vitamin B:;; ==

ekl B Jang 52014)°] B8 Aelo] Eelolct
AZE 2-5 g& AT B AZHE=A T 1% sodium cyanide
£ 0.5 mL 7[5t &, 0.2 M sodium acetate trihydrate buffer
(pH 4.0)F ©]&sto] 50 mLE &5ttt o]F 1087 23
1} %]2](8893-DHT, Cole-Parmer, Chicago, IL, USA)5}o] &+
L4Z(WB-20M, Jeio Tech Co., Daejeon, Korea)o| A 100°C
2 6587 cobalamin®-& $F&5}11, 0|5& cyanocobalamin©.
2 A3k}t Cyanocobalamin® 2 A%k &ML Wyzh &
oj1}#|(Whatman No.l, GE Healthcare, Amersham Place,
UK)E ojz}sto] ARE-SH.

2.4. Cyanocobalamin X % &=

ZZ%| cyanocobalamin2 Z14]2] ZHH|(PRESSURE 48, Biotage
Co., Uppsala, Sweden)l| immunoaffinity column (IAC, EASI-
EXTRACT® Vitamin Bj,, R-Biopharm Rhone Ltd., Glasgow,
UK A3k 94e e Tistel 5% 9 AAlsIelct
A1 3 AT 9] immunoaffinity column (Easi-Extract Vitamin
Biy; r-Biopharm, Glasgow, UK)2 A2 A2 QASIA|Z] &
column Wol 5318 &#5EHE AASIL 3 mL waterg FY
Sto conditioning St olibE Alg FEHEZ ST ot
3 mLA 43717 FYste] F2H F9| HE BixE column
o EZAIZ] & 3 mL waterg 33 FUFOZH EEES A
Z5lqit}. SyringeE ©]-§5t9] column WHo $E-2 ARt
% 3 mL methanol:& F35}9] cyanocobalaming -&-&A|F .
0|3 gZMo AHAkZ7|(TurboVap® LV, Biotage Co.,
Uppsala, Sweden)E 0]-&5}0] 70°CoA| 5=A|7] & watergs
0.5 mL 7}sto] AJL8a)5t9tt. HPLC 242 93] 0.45 pum
membrane filter (Futecs Co., Daejeon, Korea)E 0]-&-3f] o1}
T A2E 2ol Hob B4l ALgsigit
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2.5. Immunoaffinity-HPLC/DAD 24

FFEEMO FFE cyanocobalaming 10 mg %60 water
1 mLo]] &3 A]A stock solutionS 1 mg/mLY] HE 2 Az
-18°C9] WA B o, AR cyanocobalamin &%
o W2} working solution® 2 3]45}o] ARE5ILt.

HPLC+= Agilent 1260 infinity (Agilent, Santa Clara, CA,
USA)E AFE3519 oM, columne C18 ACE 3 AQ (3 mmx
150 mm, ACE, Aberdeen, Scotland)E ARZ-5}ITH H|EMI
B, % &40 ARESE o] 54 Table 19] gradient 270 &
B39k o]5A 552 0.25 mL/min, FYFHE 100 pL, 2
25 35°Co|A E4S XFPstgion, AR HE7E A
2510] 361 nmof|A HE3IH T} Cyanocobalamin £8] A&S
93t HPLC 24 AL Table 13 Zt}
26, 242 75

LA S A(single laboratory) AOAC 71| =2FI(AOAC,
2002)] &5t} BAH AS5S AlFstdon, AFAe] 44
(linearity), HZ3HA|(limit of detection, LOD) X AF3HA
(limit of quantification, LOQ), J&*3(accuracy) H U4
(precision)®] $EAS AT WA JHHL HEE
Z 0.004, 0.01, 0.02, 0.04, 0.1, 0.2 pg/mLY] 5LoA Z} 5=
U= 33] qHEsto] HPLCE 245kt AL 15899
SExFH)S ARMEIH] 33 HA(yF)S ol-&3f A5t

Table 1. HPLC conditions for cyanocobalamin analysis

Items HPLC condition

HPLC system Agilent 1260 infinity (Agilent, Santa

Clara, CA, USA)

Detection Diode array detector (DAD, 361 nm)
Column ACE 3 AQ (150 mmx3 mm, ACE,
Aberdeen, Scotland, UK)
Mobile phase A: Water, B: Acetonitrile
Time (min) A (%) B (%)
0 100 0
11 85 15
19 75 25
20 90 10
26 100 0
40 100 0
Flow rate 0.25 mL/min
Injection volume 100 puL

Column oven temperature  35°C
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AL, AFA e AR 7S AXleto] B7keeict. LOD
9} LOQ= HIEHI By, BAIE AlR9] ARuE T4 dofzl
signal-to-noise (S/N) 2 7|40 & ARZSIYIT}. SN #19] B+
I EFHAE o]&oto] BAFORE A5t o, 72 Hatgh
o WA 38 & 108F tioto] ALlolgTt. & w2 ut
5 Z49 SN 719 HEAAE st BA9 ALHeR, HE
S 9 HHRHAE S5kt

LOD
LOQ

S/N+ 3 x SD
S/N+ 10 x SD

where, S/N is the mean signal-to-noise ratio and SD is the

standard deviation of the signal-to-noise ratio.

A& (accuracy)> FEHIEZ SRM 1549a & SRM 3235
9] cyanocobalamin $F2 BA]5111 NIST 17 gk(reference
value)& 0]&5} 3|4 (recovery)S AFESIIl AOAC 719]
=2Q1(2002) 7% Zslo] WSS AYE Heel
Imperial dream XO world class 3 (Namyang, Seoul, Korea)&
Bz AF83to] FUA (precision) 24590, 19 53] ¥
5 A duet 5U7t 53] Bk A AR 2EHAE 47
repeatability (relative standard deviation, RSD,)%} reproducibility
(RSDp)E YEFHRIT. BHE2 £4 A7) 518 Hel ¥t
AOAC (2002) 7tol=zelof we} 85t on, A Wli-g
(mass fraction, C)o] WZ o]27 3& W= RSD=C"",
RSDr=2C""9] ALHA|(AOAC 7to| =21, 2002)& ©]-8-510
AAFs19tt. HorRat 742 A= RSDr (found) &= RSDy
(found)y& 747t o] 24t Wlwsto] A4kshitt. HorRat 1ol
0.5-2.0 |91 Woll 1 3¢ sHEAA @ go] o8 Hel
o 9l Aoz dgsiyct

RSD; (found, %)
RSD; (calculated, %)

HorRat,

RSDg (found, %)
RSDr (calculated, %)

HorRatg

2.7. B4ZEAZ

AOAC 7holEekela002)0] E3tel Al B4 7|25t &
A EA T2 = H(quality control [QC] chart)g 2FAJsto] £4
FES okt AYE ERE W 245t #edAt
5% ool Z3tE= 107]19] HlolEglE Agsto] o592 Bt
&= QC chart 24 §I3t 7€t & A4Sk QC chart
9] TE|AFSHAl(upper control line, UCL), #2|5}3tAl(lower
control line, LCL), ZX]A}eFA (upper action line, UAL) & %

https://doi.org/10.11002/fsp.2026.33.2.274
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Z]5}gk4l (lower action line, LAL)-S T3} ZHo] AAslo] A}

gt

UCL and LCL = Mean of analyte content £ 2 x SD
UAL and LAL = Mean of analyte content + 3 x SD

where, SD =standard deviation

A= £4 4] QC sample@ 7] E45}e] QC chart©] 2]
Szoz Avt £AER Selstdrh. 2141 H9llA
BAHgo] Yol 49, A8 243 4L AL QC
sample®] E4zt0] ] W9l Yol Sojot A Feld &
AR 242 At

2o

2.8 &4 &4

EA 42 SPSS T 3 (Statistics Package for the Social
Science, ver. 22.0 for Window, SPSS Inc., Chicago, IL,
USA)Z ARgSto] Bt BEHAE ARSI AR 7 &
9 ATZ p<0.05 ST LLufX|EAHEA (one-way
ANOVA)E AAstg o, A HAL Duncan’s multiple

range testS 59| +H5I Tt
3. Za ¥ uH

3.1. Immunoaffinity X & RP-HPLC/DADS/ /A1
& LOD, LOQ ¥ &50/4

Cyanocobalamin E&E2 6714 @A 34ste] 0.004-
0.200 pg/mL & oA ARFAZ 2/dgt AT= Table 2
3} Zt} Cyanocobalamin®] &&= (x%)2} HPLCZ HA3H vk
A(y=)9 A IAAL y=1,947.1391x-1.36622 LEFLO
o, A R*=1.0000 ¥o] 1=o] A4S Yetfe &
A& 215t} Immunoaffinity-HPLC £4]H-& o]-83t
cyanocobalamin £49] LOD2} LOQ:= ZHZF 0.01 pg/100 gi}t
0.03 pg/100 go]UATtH(Table 2). RP-HPLC/DAD E4HojA
LOD 9 LOQ: I =nrtE 19 7|&A4l(baseline)o|41S] S/N
£ 71E0 8 APEH, duFE o SN Flo] BE4E 3T &
A9 AZ 7o) ¥3S YHIRTHACS, 1980).

International Conference on Harmonisation (ICH, 1994)

guideline 7|0l wet FAYS $sH3loH, 4% LOD
9 LOQE 7+ 0.01 pug/100 g7} 0.03 pg/100 g0 & Lehgtt
(Table 2). Immunoaffinity column (IAC)& o]-&3t EAHL
Z2Z0.9 F9]5}0] cyanocobalaming ZZFA|7] & waterS 0|-&
oto] YmA] -84 AdE-Z AA5HA 2, ol= cyanocobalamin
8E ol9fo] 361 nmoA EFL 5 Qe A EeES A
Attt ol#gt YA (clean-up) TAE BT {EYAE 7}
A A9 HPLC 84 A] 7]|&4l(baseline)o] EQHY A1} A2
(noise)& TAAIA HIFF R AE 9 Aol 3lof #4119
g7 @Y ZEo 7]ofgtth Jang 5(2014)2] Aol w
21, IACY solid phase extraction (SPE) 52 Z-835}o]
HPLC-DADZ EA3H= A9 LOD7} oF 0.02-0.30 ug/100 g
o] WS AT BUSHAH. o= HPLC &4 Ao IACH
SPE®} #o] clean-up ©AE ©|&slo] EwEs ATAoR
AAsH: WHOE LOD &S 51, v 47 5 sl
874 HIE B, E AEshe o ARl 3l AL Ho
o} o= 2 AFolA AST BAHol AF F vF 59
HIEFY] By, AgAlol] Aedet 22 Uehdch

B0l #EHIEES #4610 2% cyanocobalamin
AE-S DAD spectrum (361 nm)2.2 EQI5H= HPHS 0] 8519
o}. SRM 3235 &N} EF-8N0] tfst chromatogram®] peak
9] ®9l= 200-600 nm IFFOIA spectrume: #AI5H1 0H, A}
+ Fig. 13} Zt}. HPLC £8& EF89] cyanocobalamin
peak= F 28.8E o] &% 0™, A& chromatogram¥}-2]

EE A|7Kretention time, RT)S H|13}9] cyanocobalamin
peakE FSHAICH

3.2. Immunoaffinity X & RP-HPLC/DADS/ Xzt
é?’ gc/ é‘/élé‘/

HIEH] B, E42 Y3t Immunoaffinity-HPLC/DAD &4
Hol MO FEFZIEZ(Standard Reference Materials,
SRMs)Ql SRM 1549a & SRM 32355 HAslo] AZst9ict
(Table 3). & BA¥ o7 ZA% SRM 1549a I SRM 32359]
HElY] By, 3RS 747} 3.3040.09 2 1.56+0.01 pg/100 go]
o, o]&= NISTOA AAISH Z3gk o] 212} 103% 2 106%
9] 3&aS YEHIT. AOAC 7] E2}R1(2002)°] W=,
4 42 &7t 0.01% ol H¢- B 518 dle
85-110%% 9=fo] glom, & A9 Hil= o] 7|[&& %

Table 2. Calibration range, LOD, and LOQ of cyanocobalamin analysis

Component

Concentration range (ug/mL) Correlation coefficient (R%)

LOD" (ug/100 g) LOQ? (ng/100 g)

Cyanocobalamin 0.004-0.2 1.0000

0.01 0.03

YLOD, limit of detection.
JLOQ, limit of quantification.

https://www.ekosfop.or.kr
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(A)
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259 Vitamin B,
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©
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Fig. 1. HPLC chromatograms of vitamin B;, standard (A) and SRM 3235 sample (B) recorded at 361 nm, along with their corresponding

DAD spectra in the range of 200-600 nm (C).

Table 3. Accuracy of cyanocobalamin analysis

Component Sample" Certified value” (ug/100 g) Analytical value® (ug/100 g) Recovery (%)
Cyanocobalamin SRM 1549a 3.20+0.20 3.30+0.09 103.0+£2.8
SRM 3235 1.47+0.11 1.56+0.01 106.0+0.5

YSRM, standard reference material; SRM 1549a, whole milk powder; SRM 3235, soy milk.
IThe certified value for the contents of corresponding analyte in SRM provided by National Institute of Standards and Technology.

?The analytical value obtained in this study.

oto] B 43 A4S ASotoinh

AU ke YS9 AIEE tdCE RSDr 2 RSDr
BA5lo] $3) o}MrJr(Table 4). Intra-day 24 A3} BAH2
5.68+0.30 ug/100 g, CVE 5.35%%32M, inter-day £-4]0f| A]
L 6.56+0.23 pg/100 g, CVE 3.51%= UEtTh AOAC 7}

278

ol=glele HIEHI By, % 1 ug/100 g 42204 RSDr 8%,
RSDy 16% ©|5}2 @xsta glom, B g Aile o] 7|2
Z183] n=3519ic}. E3h HorRat 3+ 282 0.27 2 0.18% of
O30 £z0 Hoon o] B EAWo Ay} 043k

ARV,

https://doi.org/10.11002/fsp.2026.33.2.274
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Table 4. Precision of cyanocobalamin analysis

Component Sample Repeatability" Reproducibility”
Mean+SD®  CV? (%) HorRat ()  MeantSD  CV (%) HorRat (R)®
Cyanocobalamin (pg/100 g)  Commercial infant formula 5.68+0.30 535 0.27 6.56+0.23 3.51 0.18

YRepeatability refers to the results of independent 5 determination in triplicates obtained by analyzing a infant formula sample five times on the same

day.

YReproducibility refers to the results of independent 5 determinations in triplicates obtained by analyzing a infant formula sample five times on different

days (once a day).

98D, standard deviation.

CV, coefficient of variation.

SHorRat ratio for intra day repeatability.
®HorRat ratio for inter day reproducibility.

3.3. FLUIEE 38%9 cyanocobalamin gSf 241
(Immunoaffinity-RP-HPLC/DAD)

2 AoA = sEXEHA AP FW 15 AV
£ 38%2 tAFC 2, immunoaffinity-HPLC/DAD 42 o]
&5to] vl B9 8 P2 cyanocobalamin T 7
F AU TH(Table 5). ¥4 23}, AEZ, t&7|("7 A), 9
FAE &5 € DHAAE AT HREY A=A
cyanocobalamin®] ZA&E]QItt. 38%9] A& % cyanocobalamin
T 0.13-19.75 pg/100 g M2 Yepgton, o] & wdf &
20] 19.7540.48 ug/100 g0 & 714 &2 FekS Leh)q
oh E3 o= 3(13.7241.17 pg/100 @)k 2 F2] H[E
9 BpE EFSHL lgloH, ole wi&RF7t HlEH Bl 8
THOE 75 ¢ U HojEr

Park 5(2020)2 = 4N 9 7H5E 28%2 =A%
3}, 3 270l A 36.13 pg/100 g9 cyanocobalamin®| HEE
omj o= HA| AR 5 7H =& $AE 7SSt B
SkQITt. Petrus 5(2009)2 7S AW Zh=E AHF
35 Al mlAE] s A€ HIER Bprt IHE HAEE
2 QIthal B 115191 © ™, Takenaka 5(2003)2 | 2F9] 49
S HElgoto] ofsf A B Bt 42 4 U<
A AR & AFoME FFZ 5 s2F 7HEol
Al 7.69+0.04 pg/100 g9 2 cyanocobalamin o] ERIE]of
ot A H9} AXFIHTt. AV EE9] cyanocobalamin
TFE U8 AEF 54 Ut dEA Yehget, fRFe
FU mlEC] ol 8 2 49 HERI BrE =2 $E2
& H{ste W, ojsaAx|et o] Relgr) Sokd AlE
A E 34 FIHdilution effect)?] FgFo 2 O 3h(0.13-
0.32 pug/100 gy Bt 27 7FEEoA A&d 271 4
29 e dz7 wHo) 24 sgEol AT Wek By,
27 ol RESE S43 v o N
(Takenaka 5, 2003), 3 217 2T FLsh] BRI

wh 59 et 22 9 7 9400 g} cyanocobalamin
e 27 geblt Aks B AAEA 5 RS A4S

meh RI %9

https://www.ekosfop.or.kr

0.5-0.8 ng/100 g +EL2 oz W2 £AE Hel3le
g, ©]= Nishioka 5(2011)2] A2} FARE ARz, dig A+
e FivlE vt 28 WA o= ARt A, tiEe
7 22 HolA Hd} 62%71A] Bl B, &Ao] ST
I BUSRICE B AN E I = 715 FE] oA H]
EH Bp9] €4 &4o] UF ARt Ao s Algd) W &
o Exdo] 1k

il

o} 523 2 94T A §2Y 399 Uyom
Q15 A8 4lo] AT, 7 9 e BolA] §2 et

glo] A& WRY =& g AEo] iz = sfAHrh

o|9} thu|EA &S, th&7| S5, HalhloA= HE
BiZt AEEA g9k, ol= AR W ge] RAY 24
A 7k BHollA 34 Em EAEY] gEoE FHH o]
= Engler?} Bowers(1976), Molonon 5-(1980)2] dAGollA 4=
8/ HERl Bip7t 535] &4 29 Al £4E0] 2 Al
Uk gt Axkel dA|eith

HIEHI B9 4 HEAHFFRDA)E =2l FF4 A
7|=(MOHW, 2020)7} H|=9] A]o]4dF{7|F(I0M, 1998) B+
oflA 2.4 pg/day=2 =0} Qlrh ol= YHHAR] AARE S
3= 7Fse ol ANl 24 AlE ARV AlgtEE AAls
SR} o WA S WA, 1A A9 HEo] Was
E5] gF 257 719t 7RgA1EolA AEH cyanocobalamin
o|2jgk QT A FHULE T8 7HsAds UEhdlch

srlo) vtz Eeidel Be) ey SAAL SR UL
ot 7Hs FEE A1 A8go] Z9A €851 lth &
AT Aoe PAVESAES B8 HIEY B A3 AHE
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A AT Aoz 7|gHch
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Table 5. Vitamin B, contents of processed marine products frequently consumed in Korea

Processed products

Cyanocobalamin (ug/100 g)"

Category Roman name and description Scientific name

Fish Dongtae-jeon, frozen Theragra chalcogramma 1.56£0.02%
Dongtae-jeon, frozen, cooked Theragra chalcogramma 1.89+0.14¢
Fish cutlet, frozen - 0.83:0.04"
Fish cutlet, deep-fried - 0.53+0.09°
Fish cutlet, air-fried - 0.83:+0.14"
Flying fish roe, frozen Cheilopogon spp. 4.56+0.18°
Flying fish roe, steamed Cheilopogon spp. 4.19+0.24°
Jwipo strips, raw Thamnaconus modestus 2.5140.29¢
Kodari, frozen Theragra chalcogramma 2.5140.12¢
Kodari, boiled Theragra chalcogramma 2.54+0.08¢
Galchi-sokjeot, product A Trichiurus lepturus 2.40+0.14
Galchi-sokjeot, product B Trichiurus lepturus 2.64+0.30"
Galchi-sokjeot, product C Trichiurus lepturus 2.28+0.29°
Fish sausage, cheese - 0.32+0.01°
Fish sausage, original - 0.13+0.01°
Fish sauce - ND?
Salted anchovy sauce, product A Engraulis japonicus 0.79:0.06"
Salted anchovy sauce, product B Engraulis japonicus 0.73+0.10"
Salted anchovy sauce, product C Engraulis japonicus 0.88+0.08"

Crustaceans Shrimp cutlet, frozen Penaeus spp. 0.54+0.01"
Shrimp cutlet, frozen, deep-fried Penaeus spp. 0.56+0.08"
Shrimp cutlet, frozen, air-fried Penaeus spp. 0.52+0.06
Whiteleg shrimp, boiled Litopenaeus vannamei 0.70£0.08"

Cephalopods Hunje ojing-eo (squid) Todarodes pacificus 4.324+0.34¢
Ojingeo-twigim, freezed Todarodes pacificus 1.29+0.01°
Ojingeo-twigim, freezed, fried food Todarodes pacificus 1.37+0.07°
Ojingeo-twigim, freezed, air-fried Todarodes pacificus 0.84+0.07°

Mollusks Ureong (river snail), boiled Semisulcospira libertina 1.17+0.04¢
Canned cockle Tegillarca granosa 19.75+0.48°
Boiled whelk, frozen Buccinum undatum 0.33+0.01°
Boiled whelk, frozen, with broth Buccinum undatum ND
Eoriguljeot, product A Crassostrea gigas 13.72+1.17*
Eoriguljeot, product B Crassostrea gigas 7.89+0.38"
Eoriguljeot, product C Crassostrea gigas 11.26+0.32*
Abalone porridge Haliotis discus hannai ND

Seaweeds Seaweed chips (Gim-bugak) Porphyra spp. 7.69+0.04°
Kelp chips (Dasima-bugak) Laminaria japonica 0.36+0.05
Sea mustard chips (Miyeok-bugak) Undaria pinnatifida 1.28+0.01°

YAll values are mean+SD (n=3).
Mean+SD. Means with different lowercase letters (*%) in the same column are significantly different among groups at p<0.05 by Duncan’s multiple

range test.
ND, not detected.
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Fig. 2. A quality control chart of immunoaffinity-HPLC/DAD analysis for cyanocobalamin. UCL, upper control line; LCL, lower control

line; UAL, upper action line; LAL, lower action line.
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