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Z gt AEZet

Abstract In this study, vitamers of vitamins Bs (pyridoxine; PN, pyridoxal: PL,
pyridoxamine; PM) and B, (cobalamins) in cooked or processed chicken (n=21)
were analyzed and the analytical performance parameters were evaluated. The
levels of Bs and Bi; vitamers were significantly different in terms of the breeds,
cooking method, and the parts of the chicken (p<0.05). Ogolgye (boiled) (61.48 1
g/100 g) and roasted chicken wings (131.94 1g/100 g) showed the highest levels
of total vitamin Bs (PN+PL+PM) among the four breeds of chiken and the cooked
or processed chiken, respectively. For cyanocobalamin, Korean native chicken
(0.40 £g/100 g) and chicken skewers (0.68 £g/100 g) showed the highest levels
among the four breeds of chicken and the cooked or processed chiken, respectively.
Analysis of Bg vitamers using high performance liquid chromatography-florescence
detector (HPLC-FLD) showed a coefficient of variation (CV) of 0.4-4.6% for
repeatability and 4.2-5.9% for reproducibility, showing good precision. Likewise,
vitamin Bj, analysis using immunoaffinity-HPLC-photodiode array detector (PDA)
showed a CV of 5.7% for repeatability and 5.9% for reproducibility. Recoveries of
Bs and By, vitamers were 94.3-100.2%, showing good accuracy. Unlike many previous
studies that evaluated PN only, this study provides a more accurate estimation of
the total Bs content of cooked or processed chiken, including the contents of PN,
PL, and PM, which can be used to revise the Korean food composition table.

Keywords pyridoxine, pyridoxal, pyridoxamine, cobalamin, chicken

1. N2

HIEHR B2t Bio> HIEHRI Bio &ole 84 vERIeR Aol BLAF=A] A
Aol BRZ Sh= % oJste] Yoz FAHEE Ao]5 & 70| BFE o]FojAof
she 5 vFIFA oItk (Ball, 2005). 531, HIEH Bz Aol 10001 F9f ofv]i=At
At Tofsl= 2aARA FE GRHAAL, ofp|icdo| s, FAn|Skas Fof FoishH,
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Contents of vitamin Bg and B4, by different chicken recipes and parts

HAA B ABHEEE ¢, LHRolEREE ARE £
Aohe AES dhe o= dEA o B9, H[EH B
© U, AR EFEHH, 29 Al I7Y, 7]
4, 9, Y & AY 2T SN Ee e

HElY&= o2 B0 ti(Ministry of Health and

Welfare®} The Korean Nutrition Society, 2015). H|E}
9l BioZt 2REE= AS F2 v JAI9} AFATY ol
A 857 WY E= A 5

ABAGY old2 Hole Ao=E U#A QUthBaikt
Russell, 1999; Houston &, 1999). H|E} Bj= &4
AlEo 2 A6ty wZol AAFAtet HE By,
F50] F2 A A 9 =RAE0AA HIEHE] Byy
Fol wIHs] WAsk= ZACE Ud#A UrHAndrés
2004; Herbert, 1994).

HIEHY] Bei= A% Sl T2l=54l(pyridoxine), 3254
(pyridoxal), T 2]=AM(pyridoxamine) 121, °]E9]
QitsHE FE|Z EA3THCho, 2010; Youn, 2005)(Fig.

o] Yett, A4, AAY,

et
=
4

O

D). TEEAL qEE A &4 AE0 2§ Eo] gl v,
g =4 12 EAL 5B 4Eo F53 FEjolth
SRS AIL HIE Bee] 7FF APgEel Fehel Aol vl
@)
HO OH
/
HO \ N
®
_0
HO
2y oM
N
N
©
! N._CHs
HO
Z > 0H
H,N

(D)

e

o254 dEEAS of &3+
SEA|TE A 2=
L2 o= 5 SA5ke 3t 29 Xpolof w2t g
/ol E2AE Aer A AHChoi, 2019). 4,
HEH Biy= F¥-2-18(corrin ring) Yo ILE
(cobalt) °o]2& $haal1 U= FEEHIF(cobalamins)
879 HlERIo=E HlERl FollA 71 Bt
QItHScott, 1999)(Fig. 1). A& Zoll= &2 35}
ol=25eHl(hydroxy cobalamin), oFdt=otd =}l

(adenoacyl cobalamin), WE3U=H(methyl cobalamin)

L]

=

S TRt FHlE EA5H ole2 Hof ERMsh] ] <t

Aol =2 g Alob=FHEM(cyanocobalamin) HE|Z
A E0 2 F7HE APHKumar, 2010).

20209 522574 A= 200 o] 69A4] olst <l
WY 1,100 o2 AARE 'Hi7] 48] A= 9 <l
AZAbO] WEW Syt SYE9 Az AlS aH|Fo]
oF 16 kgoll ©|211, 70%7t H= 7H30] 150 & ® o]
A ASS 9E Ao=Z YergtHRural Development
Administration, 2020). §17]+= =919 AttofA 4F

A4 BAY F7le S ofF o= xEFH dHEe

H,NOC
CONH,

“"\\_-CONH,

= “,
H,NOC \ :
: NH
d \/CO 2
’ ¢
NH N
HO
\\\ ‘ o bo
|
-0 :
0=F, :
(on “SOH

R = 5-deoxyadenosyl, CH;, OH, CN

Fig. 1. Structures of pyridoxine (A), pyridoxal (B), pyridoxamine (C) and cyanocobalamin (D).
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F8 572 1 /\‘ﬂ%c’l “HL G I =] A KSR 8

@A stel ol et ANt W% HEe Lol
o} 3] HlEkEl BE BOIA Bed} Bt 5047 Alokie}
2 VIO 84S Bl 73000 5 v

JE

Oc;l:u;]7} 2 BAR _/,:%g 9 H/\i‘— ol& UHFIY ioﬂ o
3t JH o] /K]—:T—J‘ A7golct, HIEH Be= A% 5 O
3t P2 25w Bety, A gYEAl 3 3
7l Be oz HriEo] g7 wE

4
5, oI5 PR AERE A By $EE A
Bk o] Bash

2 APE SEATHIA W FHEENFHRE
AONHT017)7H) TSIl 24 L45]0] gole
2 7550 got, WS4, WS, FeSAUe B
= AgRY] mgstel 24 I 430D, o Yol v

"e, _&
oY, HE

S|
veblel B, S 24 9 AEgoRM Satet 219 of
2] AE0] g A10714R AR B RRY] A
3 PEAE EolTA SAET. D&AAARIE
I3 (high performance liquid chromatography,
HPLOYS o] mei=Al, Hel=at 3 mjeis o] o
st SAEAT immunoaffinity-HPLCHE ©]-&3t H]&t
o B, 49 $E4S AFsoH, FEUFROIN 4
Aot thaH A= 2 As 2Y7F $9 HE Bt
B S A 3 08 %28 22 1
7 = A

4¥4% DB 752 9ot

2. Mg % diH

2.1. 45 HE & A%

HIEHI Beot By, 2412 915 AN EEF H2l=4l, 1
g =4, 0g=AH 9 Aol kel Slgma—Aldnch/\]-
(St. Louis, MO, USA)9] A& Fuljoto] AREaIL} HE

https://www.ekosfop.or.kr

SRM) SRM
3290(dry cat food)> National Institute of Standards
and Technology(NIST, Gaithersburg, MD, USA)OJ|A],
olZZ 1 EZ (certified reference material, CRM) BCR-

487(pig liver)x= European Commision(EC)9] Institute

ZEA(standard reference material,

for Reference Materials and Measurement(IRMM,
Geel, Belgium)ollA FHulisto] ARGSIGIH. EAFETE] Al
2= Al® E(Imperial Dream XO, Namyang, Seoul,
Korea)E Tufiote] ARZSITE. ©]9] sodium cyanide,
ammonium sulfate,
WakoAHOsaka, Japan)ollAl FLSisto] ARE-sIIt. ©]€]
7|8t Aok & 8vll= GR % HPLC G+ ol ARESISiH.

sodium acetate trihydrate:=

A

Z

e EUETHNAM =1 A4 5k %‘ I =7t

A E4 R HlolE¥olA(database, DB) 742 913] A1
3T Fa 34 A% 3 A% Z9ABEE S8 A

(ready to cook or eat) 507 Lﬂ 7}11 —I-E]HJ"?Q—E x
g F 2159 ANEE 527EHlA Ao} -70TolA
Aot EAo ARESllom A& FHlE vt 2t
AL ZYTHER 7], 7171, w71, 7HAE
(ready-to-cook or eat) 47}A] B o &2 XAt 4F
2 A= 4&(/\474] EZY 9FA, 9A-& 4714 EH)2
3%1”’“ 2= 2o AlE T Alg $F9 15419 £2 912
7ttt F21 Al E(Fe] =K1, SEto]EX]
T2 AREAEA)= 247 wfgol 7+
E2 TiRjo|=of|A gt & 7y RETEA, g,
o], AA-F 47H] E9E I3 & &S FASeHY
AEE AT 7HARY BS £ 55 ready-to-
cook E+ ready-to-eat AEFEH7IEA 829, 71
A Aglol3, YA, 9HA], A B7eAD)S FHfste
AEE ARSI 7HAIEe] A, AlEolA AR =
gt E efsto] A|R2 ARESHITH A= S0
Mol 7-108%F 74gstdar, AKIHAL F71500 oF 381t
FAA 2Estlon, Q74 28, B7IE4 AH]0lA
4 A G7HEARZ HE9 2 glo] ItE A3}t
ABE Mg BE ARE FE3ste] -70ToA
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52 Rushy A8t

2.3 HJE}EI Bs 24(HPLC-FLD)

HIEH] By 522 [slam 5(2022)9] & AH&sHoiTh
A& 9F 5 g& 50 mL S v EgAF0] FHskal 10
mM ammonium formate(0.1 % formic acid) &9 20
mlE 713t &, %21 FZ7]|(Cole Parmer 8893,
Chicago, IL, USA)E °l&3to] 3023t 40CoA &3t
Atk & F 1087 YAk 0CAA 158 &< 252
x glgravity)2 YAEZ](SUPRA-30K, Hanil Science
Industrial Co., Ltd, Gimpo, Korea)sto] A5d2 50
mL-volumetric flasko] 3ttt o] & ZrAbol| &8
20 mLE 7tsto] 919 82 & 23] ¥HESY, 10 mM
ammonium formate(0.1 % formic acid)Z 50 mLE H-&
519tk o 1.6 mLA microtube(Axygen Biosciences,
Hangzhou, China)oll &7 YAEZ(HM-1501V, Hanil
Science Industrial Co.)8t ¥ 0.45 pgm membrane
filter(cellulose acetate, Advantec®, DISMIC®-13CP,
Osaka, Japan)Z 9¥}slo] HPLC EAAR 2 ARSI

HIEHR Bei= MEsA, ma=4 9 w24l F 3%
S 3% #HZE7|(florescence detector, FLD, Agilent,
Santa Clara, CA, USA)7} A=t= HPLC(1200 series,
Agilent)E AHESHe] £ 9 HF BASITH HEE
excitation wavelength 290 nm®} emission wavelength
396 nmolAt}. Column Imtakt Scherzo SW-Cig
(150%x4.6 mm, 3 xm, Shiseido, Kyoto, Japan)s A&
stoH, o|tf column oven 2%+ 35C A FESAk
9, g4 4 ws4 25 A ol 242 ols
A AE 10 mM ammonium formate(0.1% formic
acid)Z BE methanolZ 319 gradient A2 EA5}
Aot Gradient 242 7] &2& A &4 100%= A&
Sto] 1427H4] B &1} 10%7} 4°]=% sto] A &1f:B &
=90:10(v/v) /0] HEE E&Fom, & 24L& 20
E7H] FA5IA . o] %, 218714 tA] A &4 100%7}
HEg ZEFelon, 3027H4] A &4 100%E FAI5H
t}. o] injection volume 20 xLE2H flow rate=
0.7 mL/min°| et HH=AMI, w254 9 5254l
i3t A4 24 HPLC AREIH MR A5 BEE
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Ho| mA(peak)?} A& WA MEF Al{Hretention
time)& vt o, W3 WA (peak area)S HFENH
o] WA vjwslo] A EASIIT B Be T2 I
A, HEs4 9 54 22k 9d(mg/100 g)
3t o]F9] 3o g FEFZ AAlsAt.

2.4. HIEIBI B;, 2&(immunoaffinty-HPLC/PDA)

HIEH Bp(ZUERH) $22 Jang 520149 ¥
ARSI Al oF 5.0 g2 R 100 mL A2 S
39 0.2 M sodium acetate trihydrate buffer(pH 4.0,
1% sodium cyanide)E 50 mL 7I%t ¥ Z=tA3 d4E
UE3to] 1027 253 A2 F 100C F2+2(WB-20M,
Jeio Tech Co., Daejeon, Korea)olA 658 59 &3}
WA TUERIFE Alole TR0 E AN ZT F5H
2 JZ} & Whatman No.1(GE Healthcare, Amersham
Place, UK)}Z ©ol&sto] ofmsiqitt. oatd FE2H
immunoaffinity column(Easi-Extract Vitamin Bia,
R-Biopharm Rhone Ltd., Glasgow, UK)& AR&sto] A
F9] vl By, Tl wet 3-1281% 55513l 551
Al ZNL 0.45 pm membrane filter(cellulose acetate,
Advantec®, DISMIC®-13CP)& oj3}gt & HPLC £4A]
5E ARESIIH

AlokeFRrERle] Z2] B 72 HPLC(1260 Infinity,
Agilent)-photodiode array detector(PDA, Agilent)&
ARgsto] B4t Columne Cis ACE 3 AQ(3 mm
x150 mm, 3 gm, ACE, Aberdeen, Scotland, UK)&
AFESFH O, column oven 2%+ 35C, AETFS
361 nm%et. AlopeddEgl BEE 9t ols A 22
o|B5Ar A water®, BE acetonitrile® 3o} gradient
202 Aot} Gradient 242 7] 882 A &
o 100%= AlZtsted 118704 B &4 15%7F 40|25 of
of A &1j:B &i=85:15(v/v) &/3°] HEE EFFIC
o, 198714 A &9:B §11=75:25(v/v)7} ==& B &1
Hl&Z AAS] 3T ofF, 208714 B &1 Bl&= T4
Z0] A &4:B -&=90:10(v/v) £4°] HEE ZHFUL
o, 268714 27] 2443} Zo] A &1 100%7t =S &
gEdon, 40874 A & 100%E KRS ol

injection volume2 100 pxLZ st9°2H flow ratex 1.0

ol
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mL/mingtt. HPLC =21z A& EEZEN
O] AJopleLER10] W F(peak)?t AlE W20 HEF Al
7 Hlastglow, 19 WS EE899] WA HhLo}
of A B9t HlEH By, T 4g/100 gO& X
Al Alobe iRl gHFo 2 YEgIt: E3E, 200-600

m HYoJA dojd DAD spectrume HEHS 1 Aok

e T $9 180 BINA o142 Tl

5. 245 ZiZ(method validation)

A A5 dAAFA(single laboratory)S gt
B4 HZ 7Ho]=RIAOAC, 2019)°l F5to] A
A9l 2144 (linearity), AESHA(limit of
detection, LOD)%} %
LOQ), &4 (accuracy), L

J< A5t B7Fskih
A44L BeS A5 =AM, DEsd, s ®
FE54& Zk7F 0.003, 0.006, 0.013, 0.025, 0.05, 0.1,
0.2, 0.4 pg/mLe &= 2=, Bi= 0.004, 0.01,
0.02, 0.04, 0.1, 0.2 pg/mL & $FH 2 5 3
3] yHEsto] HPLCR 245kt #2899 5= (x%)2
ARUETIHS] va A ()02 AP A/dsta, 4
A9 ABASRYZES AAtete] BrletY
A& AFHAE  HEH
pyridoxal, pyridoxine)?} H]EF Biy(cyanocobalamin)
9] ZFAY Al&(blank) AZE 1] signal-to-noise
(S/N)9] Htghol #2HAE 27 33 1028 |58 32
tjsto] AbEsRint.

ZFSHA(limit of quantification,

d(precision)dl Hgt F&

Bs(pyridoxamin,

LOD = (Standard deviation of analyte content X
3) + mean
LOQ = (Standard deviation of analyte content X

10) + mean

A2 NISTOA 4% SRM 3290(dry cat food)
I} ECAFY] IRMMOlA Y3t BCR® 487(pig liver)S &
Asto] HS5H Faga B4 A=ghS vluste Seg

()2 Adsle] BB, AUY AFL BAEERY

https://www.ekosfop.or.kr

A= BEFE 59 £4Yd 53], 47 3qtEo s EAs)
1 o] 4y vHEA(repeatability, intra-day, RSD,) 2%
Brletlon, 3 597 E4Uol| 7+ 13]4 3HHEo

Ay Ayt 7] AEA(reproducibility,
ay, RSDp)= A4tsto] FdAdS H7163ioh

5
-+
[}
’—t
D_.

2.6. BAZZ 23 (analytical quality control)

ANBE B4ths ZE 73 B¢ EAEEHY =X
(quality control chart, QC chart)s Z4Jsto] E4 AlA
g9S g7F st QC chart A4S Hdll QC A&
infant formulag Z}7] 595 £42% dojzl 103] o]
29 BEAZE SolA AHEZHAF 5% olHo Eo0i7t+=
242 10718 Adste], Hagk 2 UGS ©]80
of &7 At 9 setA(upper and lower control
lines, UCL and LCL), ZX] Ast4 9 slstA(upper and
lower action lines, UAL and LAL)S AA3s}1, BE4=

e =R AEE ATLOM AR tha} Pk,

ﬁ

UCL and LCL
UAL and LAL

where, SD =standard deviation

Mean of analyte content + 2 X SD
+3 x SD

Mean of analyte content

3

=

N

/(ana/yS/s proficiency test)

4 siyal 2t 7} A9l 2o
s0] 4AEE BN 9 BALEEER
(Department for Environment Food and Rural
Affairs, DEFRA)OIA FHsol= SAIG =] £45HA]
¥ =239l Food Analysis Performance Assessment
Scheme(FAPAS) Proficiency Test(PT) 21124°] &7}s}
o} ulebyl Bo} B, BASTES BrIgo0, BokE 9
3 Az Al& vitamins in powdered baby food+
-70CoflA Hst ARGSHRITE. B Be®} By w44
YT Prle A NAZFCRE FAPAS PT 211240) #7Kst A
2 AAGES EYE z-scores AL +2
oY FES EASHLETt 5T AoE Hrletylrt

By
d
4>
r
l‘ll‘ H
ruz 05

2 fr N
1
uH
)
b

S

ol
-

‘6‘-]/\]50

28 = 24
EA BALS SpPSS ZE1¥W(Statistics Package for
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the Social Science, ver. 22.0 for Window, SPSS Inc.,
Chicago, IL, USA)Z A-&sto] Bt REHAES AbEot
Ak AlE 719 SO Ao] HEL ALUARIRA
(one-way ANOVA)Z p<0.05 =20l AAISHAT AR
AL 95%9] AlF4Z0]4 Duncan’s multiple range
testE AASIITH

3. Znp 3 JaF

3.1. HIEIEI BsS} B, 49 Z=E2tA, et & HY

A H=
© Oo

HIEH Bs2} By, vitamers 4HY XA, HEFHA
< g7t

71 915 BlErl BeS] A%, mEs4l, wE4 4
Al ZF BEES o]89 Axd SHRERAS 5=
(0.003, 0.006, 0.01, 0.02, 0.05, 0.1, 0.2, 0
2 A|Zsto] HPLC-FLDZ 4513 oH, HEtY B1,9] 7
%, Aot by #3252 ol&d 5x=H(0.004, 0.01,
0.02, 0.04, 0.1, 0.2 pg/ml) EFEHNS A Zsl
HPLC-PDAZ E43t9ich 1 A7, BE 449 A
Z[RH7F 0.9999 ooz Uepttt B Ao ARgH
AW AA4o] v Lt A ERIski
HPLCE o]&sto] EA43t HEtYl B FAIH A=
(blank)9] & 53f A&" LOD= 247t #2541 0.008
©g/100 g, T=4 0.006 1g/100 g, T=AHI 0.007
£g/100 g, LOQE M54l 0.022 pg/100 g, TS4
0.015 pg/100 g, F=AM 0.018 £g/100 g LteRA
t}. Choi 5(2019)2 HPLC-FLDE ARgslo] mE=AlS
2451900, oluf9] LODE LOQE 242+ 0.0084 1g/100

Table 1. LOD, LOQ and linearity for vitamin Bs and Bi, analyses

g¥} 0.0311 pg/100 gol=kal Balstgitt. UV detectors
ARgote] HEE4S B4% Kim 5(2015)2] LODS
LOQE ZZF 19.0 1g/100 g7} 63.3 1g/100 golgt Bl
Skt oA AEo] Mgl = Aol AREE A
LOQ= < 1.4-2,877H) A% @2 A= Yeht A& 4
AS 2Y7HF 5 VI EC] e HE=Al, HE=
A 3 gEEAlS B2 o 27 dE 2 ATl 7t
5o A0 E HojXoh E3 HI=43 ma=Aplo] of
o B4 = AFPEo] F o AR ALt HE] B oS
d & U AR AleEH

StH, 2 Ao A immuoaffinity-HPLC-PDAS A&
HIEFY] By, £419] LODE 0.005 1g/100 g, LOQE
0.012 pg/100 g2 & YUEs Tt Immuoaffinity-HPLC-
DADE EA4%t Lee 5(2021)2 LODE 0.0165 /100
g, LOQ+= 0.0499 1g/100 gol2t BEarstgi=d], ol H]
sto] & Ao A 9 BB B, £4W2 LODL LOQ7H
oF 2-3u) Ak 22 3F 74 HE 9 FFo] 7
AOE Y, AF S0 HiFE nFo g EAst= I
HIRE T 245710 788 ALE AlmHnh

3.2. HEIZ Bs% By, 249 HENH HLY 2HE

£ Aol 4] HIErTl Bet By 419 Bt U2
Table 29} 30 Uetiih. £4% 9] A&d(accuracy)=
g71s7] Yl SRM 32903 BCR-4872 E4J51oH,
SRM 32909] 7% 2543t w254, o2jsAtl 24
Zko] 2,742.9 pg/100 g, 86.7 1g/100 g, 73.6 1g/100
g°lal, BCR-4879] 7% Alop=atrl £4gke] 105.6
©g/100 g2 FA|ofA AAIgH Falgh(reference value)
o tju]gt 3=E0] 94.3-100.2% HAZ YEFoH, o]

Analytes Analytical methods Calibration curve” R? LOD? (ug/100 @) LOQ? (ug/100 g)

Vitamin Bs ~ Pyridoxine HPLC-FLD y=90.4607x-0.0559 0.9999 0.008+0.006 0.022+0.017
Pyridoxal y=73.3855x-0.0069 1.0000 0.007+0.002 0.015+0.006
Pyridoxamine y=77.9059x-0.0192 0.9999 0.007+0.003 0.0180.007

Vitamin Bz Cyanocobalamin  Immunoaffinity-HPLC-PDA  y=2,007.7232x-0.3788 1.0000 0.005+0.004 0.012+0.011

Uy=ax+b: y and x indicate peak area (MAU) and concentration (ug/100 @), respectively.

ILimit of detection.
ILimit of quantification.
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Table 2. Accuracy of vitamin Bs and Bi, analyses

Samples Analytes Reference values® (ug/100 g) Analytical values® (11g/100 g) Recovery (%)
SRM 3290" Pyridoxine 2,738.0+24.0 2,742.9+9.2 100.240.3
Pyridoxal 87.742.5 86.710.6 98.910.7
Pyridoxamine 73.74¢5.0 73.6%1.3 99.911.8
BCR-487?7 Cyanocobalamin 112.0£9.0 105.614.7 94.3t4.2
SRM, standard reference material; SRM 3290, dry cat food.
ACRM, certified reference material; BCR-487, pig liver.
9The true value for the contents of corresponding analytes in SRM provided by NIST.
“The analytical value obtained in this study.
Table 3. Precision of vitamin Bg and Bi, analyses
Analytes Repeatability” Reproducibility?
Mean+SD® (ug/100 @) VY (%) MeanSD (1g/100 g) CV (%)
Vitamin Bs Pyridoxine 605.929+2.396 04 653.401+32.541 5.0
Pyridoxal 48.784+1.223 25 52.380£2.190 4.2
Pyridoxamine 20.371£0.936 4.6 16.03420.952 5.9
Vitamin Biz Cyanocobalamin 5.749+0.327 5.7 5.560+0.330 5.9

URepeatability refers to the results of independent 5 determination in triplicates obtained by analyzing a QC sample five times on the same day.
YReproducibility refers to the results of independent 5 determinations in triplicates obtained by analyzing a QC sample five times on different days

(once a day).
9Standard deviation.
“Coefficient of variation, CV (%) = 100 x (SD / mean).

L B4 AR s 3o ua gt
3 AOAC(2019) 8195 SSAA
oA H83 EAO /o] v =5t Ao
UHER T

Aol A (precision)Z Y&
formula)g 4% AlE2 ARg-ot] ¥HEJ(RSDr) A
HA(RSDR)E H7Iote] Bl me 54yt mejs
A mEjEA BAo ofst A oist ®EAs
(coefficient of variation, CV)= ZFZ} 0.4%2}F 2.5%,
4.6%, 181 WEgo] ot HEAsE 47 5.0%%
4.2%, 5.9%, 181 byl 0] viE/dat A g
HEASE 217} 5.7%9}F 5.9%% YERT. o]&9] $&2&
AOAC(2019) 7tol==lolM AASh= RSD RSDr
CV(%) 0] A& Fo E4ct= 24 429 %7t 1
pgle %L W 22 8% 16%2] olstE AAH 71ES
SEoto] B AollA 28eh Bl Huido] 93t A
o= It

i

9 (infant
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3.3 X2l ¥ JIF A9 HIEtEI Bs &

2 Aol A5 EA¥E FE5to AS9 7R
91 vl Bo(W =4l mEsd @ sAm) S
33] HkEslo] A5 Ayl Table 49F 2t} EH]EMI By
e FA71(E7N)0] 131.94 1g/100 g2 & 7 =9t
3, AZAo] 15.05 pg/100 go &2 7P Y2 A= 1
Bttt AA oz FH[E B I #4712 REH Al
oA =%, 4719 2EE AlEo|A v WA UE
S, ole 484370 HlEl Bt 28 F 2] &5
&Alo] ol 4= Qe Ao = Holrh Edh XA} 7

2] & go] 27lEE= ARES] B Hwd &2 3
Fe Bt AR EAGER A9NET2017)0 w2
(0] 3~4

ZH3o] mlE] =4l ghaFo] 40.00 pg/100 go2 B

19

1. o~

wol, T WA ] FARS Fo] EAIsH:
Bhl Be Q18] ZHolE 9% $20] WEAl Fupo] &
Ase, ol FAoR AHBHs IANNNE Hletl
B 37H402 459 4 Y Ao Mot
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Table 4. Vitamin Bs contents of cooked and processed chicken cuts

Samples (cooking method/parts)

Vitamin Bs contents (ug/100 g)

Pyridoxine Pyridoxal Pyridoxamine Total vitamin Be

Boiled Broiler 3.78£0.20°" 14.64£0.97° 42.4540.85° 60.87+2.02°
Fowl 0.16£0.01¢ 0.50+0.00° 30.74+0.09° 40.39+0.10°

Korean native 1.49:0.08° 19.59+0.58" 38.3320.44° 59.4141.10°

Qgolgye 0.810.00° 22.0441.27° 38.63:0.86° 61.48:0.471°

Fried With soy sauce  Breast 5.97+1.09° 50.7612.69° 18.07+1.14° 74.79+4.91°
Leg 8.35£0.14° 55.85+0.75° 13.78£0.95° 77.9841.56

Wing 10.35£0.42° 78.90+4.41° 37.88+0.65° 127.13+4.64°

Whole 5.92+0.09° 49.79+1.34° 15.9740.29% 71.68+1.72°

Original Breast ANS3) 45 5843 48° 10.1540.82° 55.73+2.66°

Leg NS 38.66t1.47° 8.00:0.41° 46.7611.06°

Wing NS 55.24+2 51 15.1541.15° 70.3943.66°

Whole NS 30.49+1.43% 8.77:0.47° 48.26+0.96°

Roasted Breast 1.630.11° 65.7810.89° 14.33+0.29° 81.74+0.50°
Leg 1.20£0.16° 49 83+3.80° 14.880.20° 65.96+3.76°
Wing 1.54+0.19® 100.4243.63° 29.98+0.86° 131.9444.30°

Whole 1.35£0.07%° 57.76+1.60° 18.810.64° 77.9241.03°

Processed Canned chicken breast 3.42+0.17° =° 66.70+0.98" 70.1241.15°
Chicken breast steak 5.08+0.07% 32.78+1.05° 27.82+1.94° 65.68+2.92°

Chicken nuggets 3.74+0.12™ 11.31#0.98° -e 15.05£1.11°

Chicken skewers 2.620.22° 24.52+0.33° 13.6141.24° 40.75+1.35°

Smoked chicken breast 6.08+1.18° 36.51+0.99° 36.81£0.98° 79.39+1.17°

"Means with different superscript small letters in the same column for the same type cooking method are significantly different at p¢0.05.

2- not detected.

INS, not significant.

S, 59 (A, ESH, LA, IA)0 ©E w7
=41, =4, SEEA 42 gole f94e1 2
o7} = ALE Y oY o5 i@fli vetd &
HIEHY] Bs oA AT |eldo=z w2oki(p0.05),
OE Al F Ztell §92Rl Aol7t fle Ao YET
22 2o s 2% %19 v Bs o] o
E o402 Aol YyEgled|, 59 7 o7 He &
oA & HEHRl Bg 9Fgo] 2 AR ‘/}E}”‘jr.

Catak¥} Caman(2020)2 HPLC-FLDE ARRSHo] &
FEAEGHAA, 7, SNE 24 W], /F ‘_'L7]

71, #7171 71 gz 22l e wE=Al, 1E
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Hel54l, =4, Y=
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Smith®} Grag, 2017; Wozenski &, 1980; Yaman¥:
Mizrak, 2019), °ol€ WH22 7oA pyridoxal 5
phospate(PLP)Z A3t H, 4-pyridoxic acid(4-PA)Z
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olglxlo] ARloZ HjHEE AoE U#A tHLeklem,
1992). @A 20209 =<1 Y4 HF7IENA AAlISH
A e HERD Beol 19 EFAHFHFS pyridoxal 5
phospate(PLP)E A#Z 3lo] A=A Ministry of
Health and Welfare®} The Korean Nutrition Society,
2020). A=7HA] AlE 59 HEHR Bs o £412> 444
o= AF Fo EAoks e A dFS LEsHA &
I REA FE oA mEEAl FEHTS 245%7] de
of A4 Hlettl B FFHET B2 F0 8 BFUls| gkl
g & Qloh 53], gEsAE tEE AlEA 4

Ao, TEA AEol= He=4y ﬁlﬂ%’\}‘ﬂol %—‘:}
SHA EAstng AlS 22 &7 AERel
=4 g EARlE BE EAsto] gt H]E}‘ﬂ Bs ¥
T a2 Biste Zo] Zasith

2 AFolAE FlolA thaHE= AlS A1F 215 100
g AFIE Sl H2=Al Qo] vs4y) g=AlS Lot
St Bg vitamer 3% @go] @A LEFF 719 oj= 4
L5 3 5 USAE AHY AW &S 1Esto]
FAkE g5 Fig. 200 AAlsto] Wlwsf Hokoh B2 A3 o

2

oZ AlZ=

HGregory, 1959; Smith®} Grag, 2017; Wozenski &,
1980)°ll4 H&&Alo] 71 bioaccessibility”l &1 T
oz -Ulﬂ—'e, uqa]E/\].u] /\_E =2 7:]0(}-__ Eo]r,b_ H
5t §lon, o] AFHEE ZJol7t 9l 4= Sltkal A
At} Fig. 20 AAE F4HA= 2o E1E Yamandt
Mizrak(2019)0] QIA| ASPAAH] HdlS o]85}0] Fol4]9]
g|=Al, m=4 9 T2]=AMY bioaccessibility(%)7F
A2l pH7F 1.59 o 42t 76%, 53%2} 50%ATHaL Hil
g AE 7|Z5to] ARET o R, £ AtolA £4H 7
Z}+o] g=Fo bioaccessibilitygE 1.3 & o]Zlo] RNI
2 %S AASt=AE UEHH A]oltt. Fig. 2004 L}E}L}
o] A% AEY AS w54 w=SANo] iR A
st Q7] wizol ol FEAZ Qg BB Be
ﬁﬂﬂ oA 7] 315}04 AT R ERE ¢ UdE AL
= Hojzth 59|, & H[gl Bs go] 7H 2 X
21 @7ME 100 g AFloks 45, da=4 4Rte=e
SIEEAEY 0.1% A5 7t 2= H7HEIHY, 3
S BB Be T2 1Y o dLAFFY 4.6% =7t
A AT 5 = AoE GriEo FFHFH =

_I

OKL >lr1 sk

FPN

=

o] o] A

Pyridoxamine 1.3 1.0 —_
1 45 X

Pyridoxal <
140 S

m Pyridoxine 35 ha
28 135 g

m

45 06 08 12 0% 05 R 130 ¢
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-
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[0]

O
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Fig. 2. The estimated percent Bg vitamers (PN, PL and PM) of the Dietary Reference Intakes for Koreans based on the intake
of 100 g chicken dishes and bioaccessibility. The bioaccessibility of PN, PL, and PM was 76%, 53% and 50% at pH 1.5, respectively
(Yaman and Mizrak, 2019). The Dietary Reference Intakes for Koreans Recommended Nutrient Intake (RNI) for vitamin Bg: 1,500
ug/day (Ministry of Health and Welfare and The Korean Nutrition Society, 2020).
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BT} 2 Aolg ekl AL Bl 4 et olef 2ol
B $EAS BF L% 43% A30] BaY A0 4}

R, oF47HA] Bg vitamers®] 7] thE AW F-&3
AEo] o Aolof sl geket 7] ]
A, ofell et 71 A& AdiAe Bot g2 d7AE
o] gHyt 99d Aoz AmHc

34, X2 ¥ JIZ A9 HIEEI B,, Bl&F

E AN ASE BAHS 28s5te] 22 9 7 AL
o] 391 bl By (Klohe Ttehl) 9ekS 33 WhEaie]
#4%F A3 Table 59+ Zth. Cyanocobalamin®| FH|
25 cobalamin®9] dFS FWA]7} 0.68 1g/100

it
)

gEE 7V =33, ' BXH0] 0.08 £g/100 go.2 7HF
AR ety Autdoz #4712 e | AR
Oﬂﬁ H WA =2 HEY B, RS Bk E3L 1A
713} o] R & Fdol FUEE AR A¢ HEd
Bi, @o] H A =4 Uehgtst, W A9E A%
& 2raAEo] HletY B, & A73t Park 5(2022)°0 25t
A o= TE AR 73l HEr By, 9Fgo] 0.02- 0.80
#g/100 g9 WHE HUepdtty Husto] 7P 22 A
ARE B HIEI By, o] 712 = Gl& ZAoR B
o} 7t
ool F(9A, ESH, @A, YA)o w2 vE By,
oA 59 A9l Z}o(p<0.05)= = Ao eyt

0|

Table 5. Vitamin B12 contents of cooked and processed chicken cuts

Chicken samples

Vitamin Bi, content (ug/100 g)

Cyanocobalamin (1g/100 g) RNI? (%)

Boiled Broiler 0.31:0.01" 12.9
Fowl 0.35£0.02° 14.4

Korean native 0.40+0.13° 16.7
Ogolgye 0.28+0.00° 1.8

Fried With soy sauce Breast 0.24+0.02¢ 9.8
Leg 0.44+0.03° 184

Wing 0.39:0.01° 16.2

Whole 0.31£0.00° 12.7

Original Breast 0.11£0.00¢ 46

Leg 0.3140.00° 12.8

Wing 0.35£0.00° 14.4

Whole 0.18£0.00° 7.7

Roasted Breast 0.25:0.01° 10.6
Leg 0.42+0.01° 17.7

Wing 0.39£0.02° 16.1

Whole 0.29:0.02° 11.9

Processed Canned chicken breast 0.08+0.00° 3.4
Chicken breast steak 0.12+0.00° 48

Chicken nuggets 0.21+0.02° 8.9

Chicken skewers 0.68+0.14° 283

Smoked chicken breast 0.23:0.00° 9.7

"Means with different superscript small letters in the same column for the same type cooking method are significantly different at p(0.05.

2RNI, recommended nutrient intake, for vitamin Biz, it is 2.4 ug/day.
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1 2 3 4 5 6 7 8 9 0 11 12 13 14 15
Trials

Fig. 3. Quality control charts of pyridoxine (A), pyridoxal (B), pyridoxamine (C) and cyanocobalamin (D) analyses.

Table 6. The z-scores of vitamin Bs and B, analyses obtained in the proficiency test (FAPAS)

Sample Analytes Assigned value Analytical value z-Score
211249 Vitamin Bg (pyridoxine) 874 ug/100 g 887 ug/100 g 0.1
Vitamin Bi2 (cyanocobalamin) 0.847 ug/100 g 0.663 ug/100 g -1.0

21124, vitamins in powdered baby food.
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