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Abstract In order to create the national food nutrient database, a total of 41 animal foods (ham, seafood, edible insects
and eggs) were analyzed for their vitamin B,, content and the applied immunoaffinity-HPLC was verified. Ham vitamin
B,, contents were 0.30-0.65 ug/100 g. Seafood showed relatively high vitamin B,, level, where the values of fermented
clam were the highest (26.80 pug/100 g) followed by fermented pollack roe. Vitamin B, was not detected in silkworm
pupae and beetles, while relatively high levels were found in the two-spotted cricket imago (6.70 pg/100 g). Chicken and
quail egg yolk had roughly 100- and 30-times higher vitamin B,, levels as compared to their egg white. Vitamin B,,
contents in quail and chicken eggs were significantly enhanced by boiling (p<0.05). Results based on accuracy (97-102%
recovery) and precision (<5% RSD) indicate that this study provides reliable vitamin B,, information on animal foods

consumed in Korea.
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S @k vERlely F71d 72 I g g EEd ol
gt dlolgHo] e vfg- 53 dAo|tk(Lee 5, 2015; Lee 5

2018).

HERRI B,,= U2 (cobalamin)o|2tal E&&
o2 I JF(cormrin ring) TYl ZRE(Co)S
o QEhg QX A1E FAHE FEFHE LB E(nucleotide)’t £

RE E2] EHo|th(Herbert, 1988). HIEFY B,,E UA &0
o3 FAEH HolrAlkes B3 TEY ZSoly U 5 &
AEI F4E T AXA] methionine synthase®} L-methylmalo-

T84 e

N
ek gl

nyl-CoA mutase®] &2 ZHg-3l] DNA §4, vE|ed 34,
succinyl-CoA ¥/ & B2 A W A3t whgo] Fosict

(Petrus 5, 2009; Watanabe, 2007). I} ¥lEF B, 2 A A
Aol W3} A73A o), A4, 2853 59 979 o)
A7 Ueid & o, He =sle) d-HE JIX7E Ad), A
gAls}, g=stoln, &% SOl o] Yok BHiEe] 9]
Th(ParkaZ} Johnson, 2006; Smith®} Refsum, 2009). ==, McCarter
5(2020)2 17151 (Parkinson’s disease) FITtollA] 3 wlEl
B,o ol ES4E v Xl I o] Wttt Hs)
A=t Sl ofgk AU vgRl B, £ 2|7 X
yeRdth st gk=le] bt
szl olgX R vlgl B,
ol FEA AEe A
HENR B, 293o] {4
LB HEF BLE AESE A4 Al AW S
$1aF, RAFA | W F Q12K (intrinsic factor), 7Y
Qo] IFAo)7] wjol fAkEHI7E A2 =Rl 9184
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A g o AT HER B, dFo] WIvs] BT &
Ae Aoz LA UtH(Andres 5, 2004). oA vER B,
e vHIFE T AE A% A e 8 =3w
o] A AAE B AFEE FenEgE o o ZR
TFEo] NI FHEE AT AP 270 HS &
Aou}, HIE B, A ARG S8 F e

=]
T .
AWM B3 eA 23 (Karsilayan, 1996), U

HlEl B,
AE3FA] FAIH (Watanabe, 2007), HPLC 4% (Heudi 5, 2006)
SO E HER

AJE thekst AEubgol Al=E 3 ok &3] Lactobacillus leich-
AL BEAHo] 2 o]gEo] go &
310l #5] BE wlY A7 Boll i Al =
A0E B oolgt B4 SEEI HES 49 AdA o
o ak 5, 2012). TR =7Hd S
TE3 o] WlEE =9 2SS wEA
T JoHXE AR o2 Al AP Jon A=
HolEE 7] faire vlwd Al&sta MM T 74
27F A H = AEGS Ae 4 ' HPLCY 22 717|184
ol AEH ok AN HPLC £4 A UV A&7 AHe
k= 79 ¥lwd HERl B, 0] B2 HERlolY BA e}
g AF Foe vHeR EXE] "t vEw B,Y HE

A BSH e WrElRERe AdHoR 43E
E

% o
O ox
o,
-z

Mroae < rlo 4
o
a
o =
3% of AL N of

A ol& FE3IP] fl8ll A&7t 21E] 79 solid phase extraction
(SPE)°]t} immunoaffinity columne W3l AA|(clean-up)e}t &
o] SAZE Aol o]FofAorRt AF F W2 FEoE EA)
sH= wlEl B, 404 AFE2 33 4 9JtkHadjmoham-
mad®} Sharifi, 2007; Campos-Gimenez %, 2012).

kA B AX e sEuet SHlEe] TRl s 4
7 & Ve Byt 72 e A AELss TR
o5l HIEMI B, =7HlolE#o]X &AL T = o,
=71 HolH2X 9 A= FHE 93 BvEw B, +AY A%
9 BAFAAYE 8 FUkelal ol& A&ste TEA AEL
o] HlElRl B, 3 ZARHAL

N
>

Mz Y

Alof & T=

HIEIY] B,, 3 TF(cyanocobalamin, purity 96.0-102.0%)3}
sodium cyanide= Sigma-AldrichAKSt. Louis, MO, USA), acetic
acid®} sodium acetate trihydrates= WakoAH(Osaka, Japan)ollA]
njsle] AMgsIGAT) 71El AMEE Al vl % HPLCHS
ARt A ASS $st EFE L EZ (Standard reference
Material, SRM) 1549a (whole milk powder)= NIST (National
Institute of Standards and Technology, Gaithersburg, MD, USA)
oA T3S, BCR (the Community Bureau of Reference)
487 (pig livery> ECAKEuropean Commission)2] IRMM (Institute
for Reference Materials and Measurement, Geel, Belgium)ol A]
Tt W BAFAAEE 98 A F2 32 (Quality
Control, QC) Al&= 488 E-f(Imperial dream XO world class
3step, Namyang, Seoul, Korea)S F-visle] ARE-3F3iTh

Az |
B dolA ARE F 4159 AR T A8ET 455 A

ATHKIm 5, 2020). 282F] A Als 7YYo
TG oNA AlFtel ARg-EFATE

BE AEE oF ¥ upRE

ng Azsly #d5 3 YU
e AaB) 5ol WAALE FEYF @ F #97)

(Robot Coupe Blixer, Robot Coupe USA, Jackson, MS, USA)=
Hlsle] AREY Q7K 70ColN BT

HIEIZI B,, & (extraction)

AztEet~z3d #2838 AEE 0550g A3 02M
sodium acetate trihydrate buffer (pH 4.0) 49.5mL3} 1% sodium
cyanide 0.5mLE 7}8 ¥ 10E7F %-297](8893-DTH, Cole-
Parmer, Chicago, IL, USA)Z 2|3+ U2, 100°C 323 (WB-
20M, Jeio Tech Co., Dagjeon, Korea)ol4 1417+ &< HIEN B,
£ FEIIGh FF AEE d202 Yidt oy SRTFE L
3t 50mLE 83 & Whatman No. 1 (GE Healthcare,
Amersham Place, UK)2.Z o}3}3le] HPLC A|E2 ARE-3lH Y

HIEIR B,, &H|(clean-up) ¥ &= (concentration)

W BEe] 9l immunoaffinity column (Easi-Extract Vita-
min B,,, r-Biopharm, Glasgow, UK)2 3027+ A0 WX|s &
column 2] &F&NS AASE 575 3mLE columne &
AT AE AlE FE2Y 9mLE columndl] 33] Uro
FUst] &9 o HEW B,& columndl 3 F S/
7 9mLE 33] o] EEES AFSH 371 40mL)E
Y3t column W FEE AAS the WEHE 3mLS FYst
F4E vER B,E &EAIA AEH FHEAT. e
Z e AAFZE7)(EYELAMG-2200, Tokyo Rikakikai Co.,
Tokyo, Japan)E ©l-&ste] d=F AR Ty /T 0.5mLes
7¥ste] A-gsIAATE AgslE A1PA-2 0.45 um membrane filter
(cellulose acetate, Adventec®, DISMIC*-13CP, Osaka, Japan)Z <
I & 2 viale]l B2 5 HPLC #4A 52 ARS8t

G2

HPLC/DAD &4

HIE} B,, ¥4 HPLC (Agilent, 1260 infinity, Santa Clara,
CA, USA) A|Z=E S o]g3l9lor 48 HHe C, ACE 3 AQ
(3 mmx150 mm, 3 um, ACE, Scotland, UK)E AF&-3}IT}. Table
13 72+ o]52 gradient 7oA 2431912 ™, diode array
detector (DAD, G4212B, Agilent, Santa Clara, CA, USA)E o]
£3to] 361 nmollA A& olm oA flow ratee 025
mL/min, column oven &%+ 35°C, A& FYFLE 100 uLATh

Table 1. Gradient condition of HPLC mobile phases for vitamin
B,, analysis

Time (min) Water (%) Acetonitrile (%)
0 100 0
11 85 15
19 75 25
20 90 10
26 100 0
35 100 0
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M
2 AFolA viE B, £4& ¢18] A8 immunoaffinity-
HPLC/DAD £4& AOAC (2002)¢} ICH (2005)2] single labora-
tory A5 7hel=giklel] wet £4 AS5S stk el
(speciﬁcity)—o— #2A7E2 SRM 154929 BCR 487 H]ER B
£ B8ty azvtEaye] vjElY] B, peak purityE <l O}J_
HAZ7] 200-600 nm HLIA spectrums FH BFEAQ
cyanocobalamin ¥ 32| W¥-E A]7k(retention time, RT) & spec-
trumZ} A3 B WS Th Bl A8 (accuracy) > EFE
E7Z SRM 1549a¢} BCR 487¢] ®IEl®! B, &S #2435}
NISTS} ECOllM AATEE 1S53t vlarste] 248(%)2 ALkt
Aot AL (precision)}> QC A& FHE /5 3FFo 5t
B 2¥3}lo] repeatability (intraday, RSD)S}, 59 &<t 1314 4
A3led  reproducibility (interday precision, RSDg)<] coefficient
variation (CV, %)= AlAFste] UeRAATE 2 XA (linearity)S 3
T892 cyanocobalaming EWHER1 AF Fo] HEWI B, ¥&
= 23l 47F4 F5(0.025, 0.05, 0.1, 0.2 pg/mL)E A Z3}o]

Table 2. Vitamin B,, contents in ham, edible insect and seafood

SA4E 93¢ WA s A S AT AEEA
(limit of detection, LOD)®} A ZF$HA|(limit of quantification,
LOQ)E 38 A& AZrET# ] signal-to-noise (S/N)Q] o

ol BEEWAE 77t 333 1002 F3 whe vskd Feiich
EMEZ A2 (analytical quality control)

=2
AMEABRTE AOAC002) 7telegelel] Fsfo] A
= BE 717 Bt skt A7 @A A%
Alge] BIER] B, &S 103] o4 whE #AIStaL
THATT 5% <ol Eol7ke e Addste] HdwS 71w

o2 k. B Aed 9l sk (upper and lower control line,
UCL and LCL)S Ha+(xETHIHZ AlAbstal, x| sl
9 3}gHA (upper and lower action line, UAL and LAL)S 3+
BxFEFHAHE ANtste] HA 0}°iljr 2 AT 717 5 AEE
A Al QC AEE 3| B3] F2 A2 =3 (quality control chart,
QC charys 2Hdshir 2453 EIE A

Sh

)= o
Fr

o el

Samples Description Vitamin B,, content (1.g/100 g) t/F-value
L ‘ blanched 0.48+0.02 13.700%+%D
can mea roasted 0.65+0.02 >
square, raw 0.31+0.03%?
Ham square, roasted 0.47+0.05*
Mixed meat slice, raw 0.30+0.01°¢ 16.281%*
slice, blanched 0.31+0.01%
slice, roasted 0.37+0.00°
Clam salted, fermented 26.80+1.03
Shrimp salted, fermented 1.76+0.00
Anchovy salted, fermented 0.88+0.00
Sand lance salted, fermented 0.87+0.03
roe, salted, fermented 10.37+0.68°
Pollack tripe, salted, fermented 3.85+0.08¢ 141.257**
dried, shredded 5.88+0.04°
Squid salted, fermented 3.43+0.02 1) 384%H
Sea food qut dried, shredded 5.4620.12 e
Pacifi canned, whole 7.76+£0.42 A.470%
actiic saury canned, solid 10.19+1.26 -
Mackerel canned, whole 6.02+0.09 19.053**
ackere canned, solid 8.66+0.33 o
canned, whole 2.06+0.11°
Salmon canned, solid 2.03+0.07° 42.819%*
smoked 2.68+0.02°
Whelk canned, solid 4.01+0.07
Sillc pupa, raw ND?
teworm larva, dried 4.890.05
Edible insect Two-spotted cricket imago, raw 6.70+0.19
Rice grasshopper imago, raw 0.45+0.03
Beetle larva, dried ND

D%p<0.05, **p<0.01, ***p<0.001 by r-test or ANOVA.

YMeans with different superscript small letters in the same column for the same sample are significantly different at p<0.05.

INot detected.
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S|4z

%A= SPSS (Statistics Package for the Social Science, Ver.
22.0 for Window, SPSS Inc., Chicago, IL, USA) Z2135 ©]
S3te] B4 Aol Hay EFHEAE FeoH Al 25 Al
g 7ke] #5914 =}o]= Duncan’s multiple range test, &+ L7t
frol3 zlole testE o] &ate] BT p<0.05 ol frelds
A7 3k3ATh

an o g

8, siitE ¥ AME8=39 HlER B, &M

HUollM A= e F, sAE, 2825 vER B, ¥
Fg EA% A= Table 291 2tk /9 HEW B, &2
0.30-0.65 pg/100 g2 HWHE YERNAT. E35(mixed meat)2] H]
ElFl B, $(0.30-0.47 ug/100 g)ell ¥]3te] A37]S(lean meat)®]
HEl B, $H30.48-0.65 ug/100 g)°] © =4 Ul 2)agha
o] & Jo] vl B, ¥Fo] B} &2 S & + Aok &
7] 3] A T2 7(0.65 ug/100 g)°] TIZ 71(0.48 ng/100 g)E
ok HER B, ol EskoH, Al 3 St o A
7¥ExE] Al ARl sl HIERl B, 3ol SUkeke Ao®
eyttt ol AR AF = FEolu Akde] WA HA
FTH ATt dojd F Ue IE}9l B,= @9 5E4 7
Ao 25l EAlsh gell <t | e
g zEol| g A SdRve $F AR QI AAR]
S SV Aol Uit Zo® AZHEL o

5]
= 1
Zgo] WAL F F% ol wER B, fage

Al 939 =
7Fhe e RYthe A7A3e) s Th
A 2 EFol FRE HER B9 e Z03le] 26.80 uy

100g= 7P w2 3

ANG o] g3te] ko] HIER B, TS B Al¢-
A PeAle] vER B, S 27 1.55, 9.98 nug/100 g& =
BRI =H, ol £ d7olA immunoaffinity-HPLCZ 4]k
AR Aol dg KAk S e Y, 7hvEY
Ae] 74 2 Ao HglW B, FEHTE W& £l 022-024
ug/100 g0 2 W IET} ol EAHMe] Ijoj@int oz} &
Aol B4, 7h B ko] 27 5o] Aol2 ZIQIH Zlo
BT 528 AEe ez sEA, 5o
3 g7 A R ARGl o] FRHoR Qlste] A
718l e FAlolthHeudt Kim, 2004). 3 SZ2HF Al
79 ¥El B, S 2.03-10.19 ug/100 go] <)
FA a0 >FWol>A0] £o7 A Ve 5
Ao FTxHl vlE| ¢ sM) =2 WE B, S Y
=k

oo
L 9
ol
ol

R e
kool £ 1o o
ofd
S

T e

(6.02 ng/100 gy W|=%FF A FAHEF(USDA, 2020)°] vreRd
HH(6.94 pg/100 )3 AR 28 YERTE =7 B3R
FE(RDA, 2017)°l ¢JalH 2o WA HER B, &2 437
pg/100 g 2 YebgEd B Aol B3 eAo] Azt o
Aojae] Betdl B,, Tk Z7h 343, 546 ug/100 g 2 LpERLE
dE el weEl vlEl] B, o] gl & eg B
olFn) =3, Wele] AAE e wE A7H(3.85 ug/100 o) A
23 (5.88 pug/100 g)°] HIEIR! B, &l Hlsle] Hejg=E A4S
e Heksle] vlEwl B, &l 1037 pg/100 g= w5 =A o
ERstom o]o] Hlate] Z/fAS oF 2.6H] E2 26.80 ug/100g

& Uehllo] siatE AF2 vEl B, A3 £ Fol
2 4 Yde Aoz welrh

shA, 28tE 7o HEN! B, e A A5 (two-spotted
cricket) 4% HIEMI B, ¥Ho] 670 pug/100g0 2 7Y =2
shRS el e Yo (silkworm) W] 7] (pupae)2t H=Erg o]
(beetle) F5(larvay> AEHA Rt Ax Foll F5-2 4.89 pg/
100 g& YERAAZ HHIF7] 52 045 1g/100 g= HERAATE
28252 A A FAA F A 7HA] olelew dF
2 77 - e 202 BaEe] Sloj(Kim 5, 2019)
ME Tl AgRidor FEWT vt & Aol 4T
2579 v B, ¥ 759 AS= @F vstd oF 10-
200 F=2 FEOIFLH Ao], 940, W] MEFERUE =
A et HIERD B oF 22 mEgdds HHoE g2 AE)
dog HRlrh FAFM F7IHoR Whslal e UtEE
2EQEFE(RDA, 2017)0l oJaha 2]32719] Hjel] B, ke B
9ol wha} 0.95-3.92 pg/100 g, HNA 7= 0.20-1.74 pug/100 g, Bt
71 026-0.69 pg/100 g2 HHE Yeh=d A stk 2
287252 olye SRHEY X =& vER B9 £& F
2Zo= olgdE F UL Ao BT}

i do

thRol HIEIR B, B4

WS, @, eejge] Zhzke] Wiy WE gea 7z
NEE AR G Foz FESN] HE B, THE 24
A= Table 33 ok =] nRlolA ARlEE WF2Y, 27,
g WS AL F THE HAHOZ 7171 9, 50, 10¢g
ol Kim¥ Lee(1985)y= WIFE|g, @4, ee|de] % v
3} u]go] 7Hzb 4009, 33.1, 43.0%23 HIEATE B Ao)A
7o vl B, S F 100g 5% 7153 dEkat duo)
vl &2 7}z giksle] F 7R Walo g A AISItHTable 3). %
FO3Fe A v A wgk ke wl gk Ugks BAE 4
7} 0.04-12.45 ng/100 g& = HEP B, FHako] 9]t ol
el G4 ErEHE AE 30T & A % oy J3ka)
o] vgS kel & dAe] vel B, d- AAE 4
& m|Fggelx 22t 1359 5.61 ng/100 g2 YERS, A
Ae WFEY, 28 AT £o7 F949 xpolE By oLt
AN E wFEge HEw B, gFe] 71 =2 dEs U
B, @7 Qg e FoH AolE HolA] ¢k
oh g SR wWFE Y AlRe] vgR B, 2 A AR
Hlsle] fojHoz A Ueigod, 29 a2 AlEet A
AlEZke] v B, TaFo] f12lZQl zlelE HolA| 3ttt o]
= dF9 "R HER B, BEA A 259 EA
st ol Pgsly] wlitoll Zelol 93¢ Ay Edutes F
F EAZ QA AUER g S @] Yeiue FeE A
ztec), HjEll B, e RE WA dwat ddlo] fo
Aoz EA Yelyth 53], A Ao dake dhilo] nlE) oF
100817} =2 HIEN] B, &% $£5& 2AT, HFLE oF
v, 2@ o i B FES HY o mE &
RS & & ASEh el HE B, ¥ 4% AT
A9l 715 24 ngolth(The Korean Nutrition Society, 2015). &
Aol BAE WS, A, 23 23Y vl B+ F
A FFE 2479, 50g, 2T 70gS 2 7Pgate] ALt & 1
N S e B, ¥F2 wFEY 042-051 ng, G 0.68-
L1l pg, £ 1.38-140 pgl 2 Yelgtth Kwak 5(2008)S A
&o] et B, TS A A 0.54 pug/50 gol#kal st &
AeA B g Aol BiEinh ole wWFE Y, 27, 22

% 1o

~
A=)
R

i



Ta/d AEe HEWI B, A E HS 321

Table 3. Vitamin B,, contents in raw and boiled eggs

Vitamin B,, content

Samples ug/100 g ug/g weight of one egg'?
raw boiled t-value” raw boiled weight (g)/egg
Quail 10.98+0.17* 12.45+0.43* -7.707 0.41 0.46 4
Egg yolk Chicken 4.01+0.41° 6.59+0.03° -15.286* 0.66 1.09 17
Duck 3.91+0.40° 3.89+0.16° 0.157 1.18 1.17 30
F-value 271.897*** 540.469***
Quail 0.37+0.00° 0.86+0.05% -23.625* 0.02 0.05 5
Egg white Chicken 0.04+0.00° 0.07+0.00° -13.485%** 0.01 0.02 33
Duck 0.55+0.01* 0.52+0.05° 1.672 0.22 0.21 40
F-value 2916.927*** 190.797**
Quail 4.72+0.07 5.61+0.15° -13.536%* 0.42 0.51 9
Whole egg Chicken 1.35+0.13¢ 2.22+0.01° -15.886* 0.68 1.11 50
Duck 2.00+0.18° 1.97+0.04° 0.453 1.40 1.38 70
F-value 357.968*** 1059.597***

YVitamin B, contents of whole eggs (raw and boiled) were the calculated values based on the analytical values of the yolk and white parts of
quail, chicken and duck eggs. Total weight of one egg for quail, chicken and duck was 9, 50 and 70 g, respectively. The weight portion of yolk
to the whole egg was 41%, 33% and 43% for quail, chicken and duck eggs, respectively (Kim and Lee, 1985).

JVitamin B,, contents per weight of one egg for quail, chicken and duck eggs.

JVitamin B, contents are significantly different between raw and boiled samples for each part of quail, chicken and duck eggs by t-test (*p<0.05,
**p<0.01 and ***p<0.001).

“Vitamin B,, contents in the same column with superscript small letters are significantly different among quail, chicken and duck for the same
part by Duncan’s test (**p<0.01 and ***p<.001).

Table 4. Accuracy of vitamin B,, assay using immunoaffinity-HPLC/DAD

Vitamin B,, content (ng/100 g)

Reference materials” - - Recovery (%)”
Reference value? Analysis value®
SRM 1549a 3.20+0.20 3.10+0.04 96.9
BCR 487 112.00+9.00 114.60+3.24 102.3

DSRM: standard reference material 1549a (whole milk powder), BCR 487 (pig liver).

JReference value indicates of SRM 1549a and BCR 487 provided by NIST and EC, respectively, as the certificate value.
) Analysis value obtained by immunoaffinity-HPLC/DAD assay for vitamin B,, in this study.

YRecovery (%)=100x(analysis value/reference value).

Table 5. Precision of vitamin B,, assay using immunoaffinity-HPLC/DAD

Vitamin B,, content (11g/100 g)

Sample = "
Parameters Repeatability" Reproducibility?
C ial infant f I Mean+SD 5.72+0.17 5.71+0.21
ommercial infant formula CV (%)) 3.0 37

YRepeatability refers to the results of 5 independent determinations carried out in a sample by analyzing 5 replicates of the same sample in the
same day.

PReproducibility refers to the results of 5 independent determinations carried out in a sample by analyzing 5 replicates of the sample at different
assay days.

ICoefficient of variation (%)=100x(SD/mean).

&S Ul AFH Al HIER B, €Y @8] 47 18-21, 28-46, 302802 M2 AX3I9e™ 200-600 nmollA] Aol Al 39
57-58%% TZAIA 4 o] £ Fdo] 2 Ao=E HITh spectrume overlappingst A3 FFuEo] F5 dX|sh= Aol
gR1Eo] HPLC/DAD #4] Solido] 78S & 4 UArhFig.

=AY HS 1). AOACEAH 2] A2 (accuracy)Zt U (precision) A
HIEH B = Y¥HHoR AE Fo v FFo] nf¢ Wi o of mEhA FFE AN 2L BAYolgt: FF AR FE
& FElE EAs] Wil MY e B4E siMe & Foll met dEAAl HBEE AOAC Zlol=ERldM = Al &
Aol BolA AFo] Hasith BAHE] Eo]A(specificity) o] BAsuAt B sl AR vk o we 88 & 9
Hlgl B, ¥F8N2 cyanocobalaming EFEFTEZD 2 A|F = A847 4dd F4E9E oE2A AASL JTHAOAC

] chromatogramellA] &}1¥l HE}R] B,, 3= retention time 2002). Immnoaffinity-HPLCE ©]€-3F e} B, #4He] g
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Table 6. LOD, LOQ and linearity of vitamin B,, assay using
immunoaffinity-HPLC/DAD

Parameters Vitamin B,,

y=2099.1x-16.39

Calibration curve equation (y=Ax+B)

Correlation coefficient (R?) 0.999
LOD" (ug/100 g) 0.008
LOQ” (ug/100 g) 0.026

ULimit of detection.
ILimit of quantification.

N
IN
iy,

3}, Table 49} 7Fo] SRM 1549a¢} BCR 4872 ®lEM
B, %‘%k% z} 4 3. 10io 04, 114.60+3.24 ug/100 gelom 7}z
HIER B, 35780 212t 96.9%2} 102.3%

zko}"ifi} l SRM 1549a9} BCR 487¢] HIEMI B, &
ML BT AOAC 7hel=eRRleA Arehe A F8R9
FEA AEY B 1pg/l00g 71FS2 75-120%)S %——éo}&l
‘E"’kl‘tgv% o] 43S 3heldr = ot AU A=S
Ha FAAYAER AREE dHE 2FE 45t 92 Rl
24 (repeatablllty)»} A& A (reproducibility) > 2 H7Hst AU 2
IH= Table 59} 7). HEN] B, ¥A4He] wiEAgs) Adde 7
7+ 3.0, 3.7%S YERNIE=T OIL AOAC 7o =gRIeA] AA]
g AU TR FEEY HEY FE 1ug/li0g 71ESR
RSD,2} RSD, 72} 8, 16%) ©]3te] #ho= - Atella] AME-SH

HIER] B, Ao Hgo] v 73S RIS = Tt
HIEY B, A9 sio] w2 A4 (linearity)> cyanocobal-

amin EF8 0.025, 0.05, 0.1, 02 pg/mLe] F%= HH A Hlet
9 B, AFE Table 63 72 =2 A#AF R*=0.999 3e B

o]& y=2099.1x-16399] A4S dof BAHe Mol &5

S IR 5 STk GCH HPLCE ARgsle] 4ig #el 4
Fole 717184 A5 71719 AEdASH BREA fhol
1} O >~ 1:'

Astaizt ke B2 Qe HEsel stk &
T ATHMacdougall 5, 1980). & A5-<] HER B, ¥4 4
EsAleL Akl ZH2F 0.008, 0.026 pug/100 g2 7S UERY o]
SEA AET 9 HlER B,E APl SR AR
BHHOM Yoon 5(2019)°] B3 wlel B, 4 &34 0.03
ug/100 g2+ AEA 0.08 pg/100 g th B AFox 283 24
Hol w2 e vehfo] B} mge] F£FOR EXjske AFE
E9] HlgWl B, AgEAlol 7HshE gR1Eg 4 Uk E=d
Chamkouri 5(2017)2 solid phase extraction (SPE)S A}-&-3}¢]
A 2 sE5HHS AR Ty UVE AEske S o2 095 g
100g 552 AEIAZS BRsgdrh o]+ HPLC &4 AlxH),
ngﬂ o i.:.__ﬁ_ HJ—I%] %.oﬂ [q,g]_ ‘Z‘/\-]/HH‘/] 7—116}-;1 7]. \:1—,74.7(1
s HeME Zom BA8laA) ke AF Foll EAlske 4
o] v& e wE HE A AR A AEsE Aol 2
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Fig. 1. HPLC chromatograms of cyanocobalamin standard (A), reference material (BCR 487) (B), and sample (clam) (C), and their

overlapped DAD spectrums of vitamin B,, at 200-600 nm (D).
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Fig. 2. A quality control chart of vitamin B,, analysis. Upper and lower control lines (UCL and LCL)=mean+(2xSD), upper and lower

action lines (UAL and LAL)=mean=(3xSD). SD: standard deviation.
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