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ABSTRACT - In this study, we investigated the water-soluble vitamins (B,, B,, B,, and B,) found in meat, cereal
and noodle products consumed in Korea. In case of meat products, the contents of B, ranged from 0.039 to 0.295 mg/
100 g, while that of B, ranged from 0.029 to 0.327 mg/100 g. In addition, B, ranged from 0.158 to 3.183 mg/100 g and
B, ranged from 0.812 to 2.588 pg/100 g. In case of cereal products, the contents of B, ranged from 0.069 to 0.097 mg/
100 g, and B, ranged from 0.008 to 0.100 mg/100 g. Also in cereals, B; ranged from 0.092 to 0.709 mg/100 g and B,
ranged from 0.814 to 8.918 nug/100 g. In case of noodle products, the contents of B, ranged from 0.057 to 0.128 mg/
100 g and B, ranged from 0.008 to 0.048 mg/100 g. B, ranged from 0.022 to 6.537 mg/100 g, and B, ranged from
0.474 to 3.067 pug/100 g. The data from this study on soluble vitamins found in meat, grain, and noodle products can

be used as a basic nutritional database.
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?l B, B, lﬂll B, gl gt A& A7, = AF

% 7ol A, He, 290 EAlske 879 vEl B, B,,
225l B, gheFel tigk A A, 283 Syl A
2HEE AR FAFAE ] biotin o] e B AT
7 B QAT SjoA v E= et SR AF
o g B, B, B, 2] Bl thdt FFHA HE
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Materials and Methods

=

2 AFA AFEE A EY] AR F7HEEA AT
Z~®l(national laboratory system, NLS)2] d]o|E o]
(database, DB) 1752 9|3lo] 2]F o] ofZobd ]9} JFA
HiEAATFHoR A" A7)l st & 22
F9] N RE MASAL, 2L7FE A=0)(Beef brisket),
2 (Beef tripe), 273 (Beef entrails), SN X2 B 71 (Pork rinds),
L7 2K (Pork belly), 7144 ”’(Webfool octopus pork
belly), S8-(Chicken drumstick) 7% <, 7<= A%

(Triangular kimbap), 2%} (Boiled rice), S (Rice gruel), &
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S A (Scorched rice), 23 AH(Rice bars), AZ(Oat rice),
9N(Five-grain rice) 7%, 18|31 B+ FHAY(Linguine),
28| (Farfalle), B 55X (Fettucine), AV (Penne), T4}
(Bun-cha), ZYE}O|(Phat thai), Z=3-A €] Y (Spaghettini), ¥
gT%(Stlr fried udon) 8522 ATE FY3IAT).
24 HEM thiamin, riboflavin, niacin, ZZ2] 3. biotin
A4 AHgE EFAIY2 ZZb thiamin  hydrochloride,
riboflavin-5’-adenosine diphosphate (FAD), riboflavin-5’-phosphate
(FMN), riboflavin, nicotinic acid®} nicotinamide, L]
biotin 3% (Sigma-Aldrich Co., St. Louis, MO, USA)°]
o} 589 2 HPLC E4o] A& A 2F(Sigma-Aldrich
Co., St. Louis, MO, USA)2 HPLC grade =& ©]9} &%
g 5FE A&

1-0

%5101 AE thiamin}
niacin®] FEUHS -39t} Thiamin
# niacine 23t ¥ /\]E Ok 5g°ﬂ SmM sodium 1-
hexanesulfonate (Sigma-Aldrich Co., St. Louis, MO, USA)
&9 50mLS AR, 253 FF7](8510E-DTH,
Branson, Danbury, CT, USA)E ©]-&3}] 40°C°ﬂ/‘1 308

~

7F 84 HEl S &390t 2 F FE9S 15,000 xg
of| A 1of7l ARG, EEE A= —g— 0.45 um

syringe filter (Whatman Inc., Maidstone, UK)E ©]-83}]
o] FA Atk Syringe filter® o] ZHd o F}ed g EAQ A]F
gHo g o]&3I3

Riboflavine Kim 579 WH S o]&35le] 23 &
A& oF 500l TFHFT 50mLE H7IEHAAL, F2FF(SH-

502, Seyoung Co., Incheon, Korea)= O]%OPO:] 80°Col]
E
55

A 30 BF &R FEE YA SF FES T
3 2 FZA2 15,000 xgollA 1027 AHEHE A
YA, F2EH FFHS 0.45um syringe filterg ©]
gote] ARA F, AN S FAE A §HORE o
&3t3ilth

= biotin®] FHS Kwon 59 W
g3lo] 723 ® A8 2F 59 0.15 M sodium
phosphate buffer (pH 7) €< 25mLE
clave (JSAT-65, JSR Co.,
121°CoN A 2587 F&315 T
Z-89(0.15 M sodium phosphate buffer) 25mLE 7}
ARG E Pt AR F AHAAE o] L3t
AN AL, FZ& ] FHrE o] U= bioting FFAT]
7] 918 W3 2#E immunoaffinity column (Easi-Extract
Biotin, r-Biopharm, Glasgow, UK)S ©|&3}A T F&&
13l immunoaffinity columne &% # A2 oF 304
et WA, AE Wil Exiske ¢E8ds AA
/\}_Q_O]_oﬂq_ oOrd dHe A & pH 79] phosphate

A7k AL, auto-

el

0

O
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]
Jor Ao
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Table 1. HPLC operating conditions for vitamin B, B,, and B; analysis

Description Vitamin B, and B, Vitamin B,
Column temp. 40°C 40°C
Detector UV (270 nm) FLD (Ex=445 nm, Em=530 nm)

A: 5 mM sodipm 1-hexanesulfonate

Mobile phase

0 min: A 100%
8 min : A 100%

Gradient condition 30 min: A 55% + B 45%,
31 min : A 100%
45 min : A 100%
Flow rate 0.8 mL/min
Injection volume 20 ulL

(acetic acid 0.75%, triethylamine 0.02%)
B : 100% Methanol (MeOH)

20 min: A 75% + B 25%

10 mM NaH,PO, (pH 5.5) : MeOH=75:25 (v/v)

Isocratic

0.6 mL/min
20 ulL

buffer 5 mLE °]&3td ZHE Al HsAL, F58
10 mLE immunoaffinity column®l 2= =% F8 3}t

18] 3L phosphate buffer ¥ 3% T/ 5 mLE A=
immunoaffinity column®l] & F= M&H 3G S FPsIA L
methanol 4 mLE T3t ZHd 24 bioting &F4]
Atk &4 0] Ed T AAFEFT|E o83t &&dq
¥3+E methanolS A ASIE L, 33 =F4 0.5 mLE o|&
ted bioting A&l H FEAIHTH AR A E 9

H EE Al2FS HPLC grade 5

of
Nl

op

HPLCE O[§9t 484 HIEfRI 24

v el B, 3 B, (thiamin, niacin)®] 3H& 48 13|
HPLC/DAD (high performance liquid chromatography/diode
array detector)A| =812 ©]-8-3}91 3L, HPLC= Agilent 1100
series HPLC (Agilent Co., Santa Clara, CA, USA)E A}&-
staow, Aol AMgE HHE YMC-Pack ODS AM
(250 mmx4.6 mm, 5 um, YMC-Korea Co., Seongnam, Korea)
o] o] &5 At} AlHH < HPLC H4 %72 Table 19 1}
ERH AT,

HIE}] B, (riboflavin)e] 749~ HPLC/FLD (high performance
liquid chromatography/fluorescence detector)S ©]-83}% L,
Agilent 1100 HPLC system (Agilent Co., Santa Clara,
CA, USA)S o] &3t AH8-E HHL> YMC-Pack Pro
RS C; (250 nm*4.6 mm, 5 um, YMC-Korea Co., Seongnam,
Korea)E ©]-83t5t). Al F2Q] HPLC 4x2712 Table
1o JERAATH.

HIEF B, (biotin)®] #41& 913 HPLC/DADE ©]8-3}
AL, 200nme] TFOZ bioting AZE3EAT HPLCE
Agilent 1260 infinity HPLC (Agilent Co., Santa Clara,
CA, USA)E ol &3&3ith A3l AHEd ZHS Kinetex

Table 2. HPLC condition and gradient condition of mobile phase
for vitamin B, analysis

Instrument HPLC (Agilent 1260 infinity)
Column Kinetex Phenyl-Hexyl (150 mmx4.6 mm, 2.6 um,
Phenomenex, Torrance, CA, USA)
Column 40°C
temp.
Detector UV 200 nm
Injection 100 uL.
volume
Flow rate 0.60 mL/min
Mobile 0.1% Phosphoric acid,
phase 100% Acetonitrile (ACN), 80% ACN
Time  0.1% Phosphoricacid 100% ACN  80% ACN
(min) (%0) (%0) (%)
0 90 10 0
18 90 10 0
21 0 0 100
26.5 0 0 100
29 90 10 0
38 90 10 0

Phenyl-Hexyl (150x4.6 mm, 2.6 um, Phenomenex, Torrance,
CA, USA)S ©]833t}. AFAIg HPLC #4371 Table
2 YERRATY.

H[EfDI B,, B,, 12|11 B,o] &

S8 Aol EAlske &4 WEw B, B, 218
3 Bo] e HEFS o83t ofefo AL S o8
ate] s ERlskiich



_ Sxaxb 100
“AETA@ 1000

HIEI-I:I] B,o] TI

58 AT SAste 84 BIER B9 RS
E{F%% o]-§3to] ofgf o] A o] &ste] FFS &
HE A=

Vitamin B & (mg/100 g) Sraxb 100
AN EF(g)

A M9

2 AFelA gld Az H
(SD)E B3l AL, 7+ AE
o] fo]d2 SAS 9.4 (statistical analysis system, SAS
Cary, NC, USA) softwareE ©]&3}¢]
Tukey’s multiple range testE F3 Fod<S AS3IA
(P<0.05).

Institute Inc.,

Results and Discussion

Vitamin B, &F

2 AFA = TN LHEE F 22—%94 a7, 3
5, 28]2 WH thiamin TS EASI92, 2 A4S
Table 39 eI 7R/l = thlamm"] shak
£ 0.039+0.003°14] 0.295+0.029 mg/100 g¢] HLE e}
LHA}\]:}« A71H T LA A (Pork belly)Z} Z-0] A7 A
(Webfoot octopus pork belly)*|A 0.295+0.029 mg/100 g &
0.095:0.007 mg/100 gO 2 Fexoz =o s e}
WRAIL(P<0.05), YA 37175 Atolol= o2 <l zho]
7F JEPA] UTHP>0.05). 2F72] 73-%- AZIRH(Oat rice)
oA 0.097£0.008 mg/100 g& 2 fFJH o7 7bg =& 3
&S UJERHIZ(P<0.05), tF-E-2] A|5A thiamin®] 7
Z5A] ettt ¥l MRFe] 79 e A5l thiamin
o] A=A HF T H(Penne)’t FolHo2 713
=2 S YER A THP<0.05), Y] (Penne)E A ]t
HFE9] thiamin %2 FoZ Q1 2fol7h A sEA] B3%

th(P>0.05).
Thiamine 3719 &5 wat =2 dgfo| xjo]7} e}
= Ao 2 dEA Ut IR o2 =R 317]9] thiamin
FeF

ol

rlo

o2 w7ld HlE] Ee FHES ety By
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Table 3. Thiamin contents in meat, creal and noodle products

Samples Thiamin
(mg/100 g)

Beef brisket 0.044+0.003°)
Beef tripe 0.065+0.003™
Beef entrails 0.052+0.003°¢
Meat products Pork rinds 0.039+0.003°¢
Pork belly 0.295+0.029*
Webfoot octopus pork belly ~ 0.095+0.007°
Chicken drumstick 0.049+0.004¢

Triangular kimbap N.D.?

Boiled rice N.D.

Rice gruel N.D.

Cereal products Scorched rice N.D.
Rice bars 0.069+0.004"
Oat rice 0.097+0.008*
Five-grain rice 0.078+0.002"
Linguine 0.057+0.004¢
Farfalle 0.095+0.010™
Fettucine 0.101+0.002"
Noodle products Penne 0.128+0.009*
Bun-cha 0.100+0.010"
Phat thai 0.093+0.003™
Spaghettini 0.085+0.001°¢

Stir-fried udong 0.110+0.006"

DAll values are expressed as the meantSD of triplicate determi-
nations. Means with different superscripts (a-d) of each same
food category are significantly different at P<0.05 by a Turkey’s
multiple rage test.

?N.D. corresponds “not detected”.

01]*1—-— HAL71Q1 274k A Ao g
2] 2 3717F 2 25 BlE] tiA AL
=2 @'a:*‘ L]'a'lﬂ Ak, AR HAH N 71 (Pork rinds)
A 2ot o vhEolxl A7) Reh A<l 2ol 7t

ASEA] I THP>0.05). 27|70 72 thiamin $HF

AR L HIS AR, A 2] 5] Sl whet b
o|7F YR 9 < Cho 529 AtollA =iXa7]
o)t syA 7 "o A ZHz} 0.707+0.119 mg/100 g 2
0.060+0.004 mg/100 g2] thiamin S F2lslAit) 2 A
FoME AT WE AE 9 FEE BFEOA thiamin
o] HAEFA| Ut} AU O 2 thiamine B2 FFoA]
AR =Y Aol oJal] A7 A A= thiamin©]
AR &S AT 2 APlME Azt et
A= thiamin©] ‘ﬂa‘Zﬂ_ElMﬂ ok, 2wk gl A" Uk Tk
FENA A SR thiamino] HESA] &4t} Jeon T

fo @ fo %o 39
f
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Z 100 9] &) 2 #nS =gs] 7}
WH|E59] thiamin &S AN, RE wWin] A
| 7228 Z=29] du|HT} thiamin®] H4&st= 7S
E9] thiamin 2 3+= &

HISA. A5 AlE o Al

S0l & Apo]7} AR &tth. Cho 5'2¢] Aol A
B Y H A= thiamin®] AEZEHAJAA T, SYHNA =
thiamino] HAEEA &t} ol& T3l ‘?iTr AES AZ

tﬂ— HH u]—r:t ZH
ool &JSA = thiamin o] G2Hd 4=

o] THE SRR Ax A A
ATFAL kT,

Vitamin B, T

AR (Triangular kimbap)ol X F2l& o2 7]-7,3., o 3}
FE JERA(P<0.05), 22 THE AFENA F
(Oat rice) B LF¥(Five-grain rice)°l 1°H A
o ks e ATHP>0.05). 283 =, (8 E)0l
A= FAD7} AEHA & }U} AF Ao A #2325
5 (Stir-fried udon)|~ 71 =& FAD TS YERYS]
31(P<0.05), FAD7} HA&¥ YHA] |{ AFE Aleld=
Frol ARl Aol 7t WA A FUTHP>0.05). L7157l T
H FMN &Ze| A9 23 (Beef entrails)o| X 7 =&
S-S YR $I3L(P<0.05), SR A Bl 7] (Pork rinds)ol A
FolH oz 7P e S YERH ATHP<0.05). F79]

B Aol SljellA] anlEE &
ﬂ AT Al

>

oft :lﬂJ

o

1 Z9] riboflavin &S A
Az Table 40 YR 271F AEe) Hgw
% FADE= 9 7%(Pork belly)oll X §eHoz 714 =

nE| VIF, =

s, o

2 TS UrEM] AIL(P<0.05), AN 71 (Pork rinds)el

>

1 7P s S Ui thP>0.05). 5

o A% 4

Table 4. Riboflavin contents in meat, creal and noodle products

(P<0.05).

A5 Al

ST =
m=E o

=2 IS YR 3L(P<0.05), FMN©]
= B9 (Boiled rice), HB8(Oat rice), 1T LW (Five-
grain rice)°] FoHo g g e IS YAt
Yelol(Phat thai), ¥ro-5-5(Stir-
fried udon), 183 EAH(Bun-cha)lX =& TS e

FMN2 209N (Triangular kimbap)ol Xl -2l 8 02 717

Azd MES

Samples Content (mg/100 g)

FAD FMN Riboflavin Total
Beef brisket 0.167+0.008") 0.037+0.003°¢ 0.005+0.001° 0.209+0.005¢
Beef tripe 0.097+0.009¢ 0.071£0.004¢ 0.017+0.001°¢ 0.184+0.007¢
Beef entrails 0.130+0.010° 0.161+0.003* 0.035+0.001* 0.327+0.007*
Meat products Pork rinds 0.005+0.001° 0.01620.003" 0.009+0.001¢ 0.029+0.001"
Pork belly 0.196+0.013* 0.088+0.004" 0.019+0.001° 0.303£0.010°
Webfoot octopus pork belly 0.027+0.009° 0.052+0.004¢ 0.037+0.001° 0.116+0.007¢
Chicken drumstick 0.142+0.004¢ 0.042+0.002° 0.023+0.000" 0.207+0.003¢
Triangular kimbap 0.046+0.001° 0.049+0.002° 0.005+0.000° 0.100+0.001*
Boiled rice 0.004+0.000 0.003+0.000° 0.001£0.000% 0.008+0.000"

Rice gruel N.D.? N.D. N.D. N.D.
Cereal products Scorched rice 0.003+0.001¢ 0.015+0.003° 0.002+0.001°¢ 0.021£0.001°¢
Rice bars 0.007+0.001° 0.011+0.002° 0.007+0.0012 0.025+0.000°
Oat rice 0.008+0.000" 0.004+0.000° 0.002+0.000° 0.015+0.000*
Five-grain rice 0.006+0.001" 0.004+0.001¢ 0.002+0.000° 0.012+0.001¢
Linguine 0.003+0.001™ 0.002+0.001°¢ 0.004+0.001¢ 0.009+0.001¢
Farfalle 0.005+0.000™ 0.001+0.000° 0.003+0.000¢ 0.009+0.001¢
Fettucine 0.006+0.001" 0.002+0.000° 0.003+0.000* 0.011+0.001°¢
Penne 0.005+0.001" 0.001+0.000° 0.003+0.000¢ 0.009+0.001¢
Noodle products Bun-cha N.D. 0.007+0.001° 0.034+0.001* 0.041+0.000°
Phat thai N.D. 0.024+0.002° 0.024+0.000° 0.048+0.002*
Spaghettini 0.004+0.001™ 0.001+0.000° 0.003+0.000¢ 0.008+0.001¢
Stir-fried udong 0.023+0.004* 0.009+0.002° 0.006+0.001°¢ 0.038+0.003°

DAII values are expressed as the mean+SD of triplicate determinations. Means with different superscripts (a-f) of each same food cate-

gory are significantly different at P<0.05 by a Turkey’s multiple rage test.

IN.D. corresponds “not detected”.



WRAIL(P<0.05), U4HA] AlRE ZHle= FolA 0 o]zt
HRAISEA] 2k QTH(P>0.05). Riboflavine E’_E A7)F AFE
ANA BAENH, o] F FFu| A (Webfoor octopus
pork belly)® B3 (Beef entrails)o A 71 =& kS
EF A TH(P<0.05). L8] 3L XFE8Fol(Beef briskef)oll A 7HE
2 riboflavin gFo] E1E A THP<0.05). =79 riboflavin
shee Aspatol| A 7 =& S VER 3L(P<0.05),
Abol| A 71 e sheks L}E}IHOiE]’(P<0.05). HE A
FE T TR Bun-chayt AR 7P & IS U
BRI A Z(P<0.05), 2] AEFENA ER(Bun-cha)2t
SYEFO|(Phat thai)*| V13 V2] riboflavine] HZE T
A B,o] &2 9 (Beef entrails)® 272 (Pork belly)
M TINE AZE = SoAoT g =o e 1}
B A5L(P<0.05), =17/ AFE F 23 W(Triangular
kimbap)©] frelHe® 7Hg w& FFES YT
(P<0.05). A A& A SEro|(Phat thai)’t 242
2 7P =2 IS JERHATHP<0.05).

Riboflavine thiamin®l] B]3] LA AfHo =z =&
A TS AR, TR B g =53 2
< oA FA FallEe 5AS 7HRAL AR el
riboflavin pH 5.0 ©]3}] 42Hd oA FADS} FMNLS
Z2EE g AgEHgy BuEe] o, B Afoa vt
Zi% 7t 25H F B IHS £& FAD 2 FMN9| &

Zoll sl 7191 041:}1 T Cho 579 AFoAM =
’é}E’ 2 ARl F Bl FFS =2 FAD B FMN9]

S AAAAE YA, 7] FelX e tiAFez
2O riboflavin®] kel B8] FAD ¥ FMNQ| $hefo] =
< AgS e ol Tl F B2l gol =A
A= 3t FAD 2 FMNS AaoAre}l 7o ezt
Lo Fodsl= v O Z2A HE Al AWike] AFslrt A
A 5 o a2 7o) AW 4o FUtsl
g3 9 7ro] FEdal, FeEdlyk a8 3 ol etk
Tt At W S op7|AId g,

Vitamin B, &F
B d7olM e el anlEe F 22F0] )R,
7, 283 |F AFE niacin®] $FEFS FAEAAL, S
ZA3= Table 59 YERAAT. 32715 #)&2] nicotinic acid
= & (Beef entrails)|X FelHoz 7HY =& S
e 21 32(P<0.05), 27 A (Pork belly)@+ S %-(Chicken
drumstick)o | X fFeld ez 7P @& =8 JEepldt
(P<0.05). =7 AF<2] nicotinic acide A2 (Triangular
kimbap)ye AL ZE A FANM HEFI L, ZvH(Boiled
rice)® AZW(Oat rice)lX FHo2 7P =& &
S JeR A thP<0.05). 283 AZHEZ)elA] folF o
i 7P e FEE e ITh(P<0.05). |RF AlFe] 7
- HAY(Linguine), 2=3}A E]Y (Spaghettini), 18|32 &=

O
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& (Stir-fried udon)®| 1% nicotinic acid”} &= At}
Nlcotmlc acid’7l A&E AR T FAY(Linguine)ll X
olfom 7MY w2 o] HAEFHUI(P<0.05). LT L
29 A E] Y (Spaghettini)ol| 4] fro]H o2 71 & shars
HAEEH A (P<0.05). 27157 AENA ZAF nicotinamide
o] shFe S5 (Chicken drumstick)lA 7HY =2 IS
YERN A 32(P<0.05), = (Beef entrails)| X 7H4 e 3
FS UM (P<0.05). =7 AFS 717 AEFS @
g o] AR S04 YR ofutol =7t HEEA] 9%k
3, AR AFE T AN (Triangular kimbap), 232} (Rice
bars), 12| 3L LW (Five-grain rice) =
o] ERIFHATH(P<0.05). |7 AFel FHire U™ of
njol= 32 =B (Farfalle), 183 3] (Penne)oﬂ
A foldor M=o deks JERALL(P<0.05), H
#HBun-cha)l X oA &2 71 W s JEi
THP<0.05). Niacin SFZHE T7)5 AE 3 53 (Chicken
drumstick) )X Feld o2 71 w2 o] AEHUL
(P<0.05), KXW (Pork rinds)olA 717 w-& ghako] 7
ZHATHP<0.05). =7 AFS A5 AW (Triangular
kimbap)oll Xl frelH o= 714 w2 o] AEHUL
(P<0.05), = (Rice gruel)ollX frelA oz 7Hg e o=
o] AEHAJTHP<0.05). BF AE2] niacine HS -5l
/\1 [e] /];Q o= 7}%} lr:O '6]-\1]:»_— UFE].LH /\;\—L(P<0 05)’ ?Hi‘
#HBun-cha)1X oA o2 71 W s JEi
tH(P<0.05).
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Table 5. Niacin contents in meat, creal and noodle products

Content (mg/100 g)
Samples
Nicotinic acid Nicotinamide Total
Beef brisket 0.533+0.033°" 2.173+0.035" 2.707+0.007°
Beef tripe 0.461+0.038¢ 0.200+0.011°¢ 0.661+0.036¢
Beef entrails 0.993+0.018" 0.133+0.015° 1.125+0.015°
Meat products Pork rinds 0.158+0.011° N.D.? 0.158+0.011°
Pork belly 0.167+0.010° 2.342+0.254° 2.509+0.254
Webfoot octopus pork belly 0.674+0.022° N.D. 0.674+0.022¢
Chicken drumstick 0.198+0.013¢ 2.985+0.129° 3.183+0.132°
Triangular kimbap N.D. 0.709+0.050* 0.709+0.050°
Boiled rice 0.536+0.013° N.D. 0.536+0.013"
Rice gruel 0.092+0.009¢ N.D. 0.092+0.009¢
Cereal products Scorched rice 0.299+0.009" N.D. 0.299+0.009°
Rice bars 0.296+0.002° 0.245+0.019° 0.541£0.017°
Oat rice 0.562+0.021° N.D. 0.562+0.021°
Five-grain rice 0.198+0.009¢ 0.092+0.003¢ 0.290+0.007¢

Linguine
Farfalle
Fettucine
Noodle products Penne
Bun-cha
Phat thai
Spaghettini
Stir-fried udong

0.127+0.001°
N.D.
N.D.
N.D.
N.D.
N.D.

0.065+0.005¢

0.079+0.010°

3.163+0.039
3.580+0.060°
1.627+0.054¢
3.426+0.011"
0.022+0.001"
3.000+0.080¢
1.661+0.010°
6.458+0.289"

3.290+0.038™
3.580+0.060°
1.627+0.054¢
3.426+0.011°
0.022+0.001°¢
3.000+0.080°
1.726+0.013¢
6.537+0.283°

DAl values are expressed as the mean+SD of triplicate determinations. Means with different superscripts (a-f) of each same food cate-

gory are significantly different at P<0.05 by a Turkey’s multiple rage test.

IN.D. corresponds “not detected”.

VERN Q13L(P<0.05), ¥FA A715F AEEHEre], U,
EHEIA oA oz wre FheFo] HEE ATHP<0.05).

)
ol $HEE biotin® AWellA fejHow HE Ee
SFFS VERNAL(P<0.05), F(Rice grueh3 oA

(Scorched rice)o| X el o2 7P W& ks e
ATHP<0.05). BHF & FFHE biotin JHEFO|(Phat thai)
ANA fFelHoz 7Hg =2 TRl AEEHUIL(P<0.05),
DAY (Linguine)ol| A frel& oz 71 v ko] A&
A THP<0.05).

Biotin 4olle AAdA BT ARy, BeshE
ofm| At 2] A tiAbel -2 T2 oA 8% o
g S 2 AFdA AEE 27]79] biotin T
2 epafol| Al A e 19 AFAHFATF] 30 pg/100 goll v
R gke ghgro] ERIEJTHY. Oh W& 5FE&EAF
o] EA)3k= biotin®] FHEFS B TE Oh 599 A
oA HAZISHI Ao e AL tigh A 2

FEHaAE Qe dAAE AL N
e ARrEOIY] R RE 9

Btk FnFgo g F7 E3HE biotino] W F3Hx
S B3l HPLCE ©]&3te] 4o 7Fsalias
st th ole el AFA w22 biotin T
AZEHE G4 AFe 22 PFE Yt #
. FEA 2EQ 271F AEY bioting biotin®]
Hog EAse Blo| ohd Tyl B3 E o] R

ol Hakat g

u

29 o] wjEd w2 biotin©]
I8, B A7t obd Axes
9] biotin®] FEEo] A7) H]s|
I A Al

=TT 1



Table 6. Biotin contents in meat, creal and noodle products

Samples Biotin (ng/100 g)
Beef brisket 0.812+0.069"V
Beef tripe 0.959+0.084¢

0.942+0.050¢
1.065+0.106%
1.519+0.123"
1.252+0.150"
2.588+0.095°
4.072+0.082°
8.918+0.115°
0.814+0.072¢
0.816+0.084¢
N.D.?
2.429+0.110°
1.082+0.097¢

Beef entrails
Pork rinds
Pork belly
Webfoot octopus pork belly
Chicken drumstick

Meat products

Triangular kimbap
Boiled rice
Rice gruel
Cereal products Scorched rice
Rice bars
Oat rice

Five-grain rice

Linguine 0.474+0.031¢
Farfalle 0.647+0.056°

Fettucine N.D.

Penne N.D.

Noodle products

Bun-cha 0.500+0.048"™
Phat thai 3.067+0.072°
Spaghettini 0.581+0.044™

0.588+0.104"

DAIl values are expressed as the mean+SD of triplicate determi-
nations. Means with different superscripts (a-e) of each same food
category are significantly different at P<0.05 by a Turkey’s multi-
ple rage test.

IN.D. corresponds “not detected”.
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