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Vitamin B,, content analysis of favorite Korean restaurant foods,
convenient foods and bakery products®

Kwak, Chung Shil’ - Park, June Hee - Cho, Ji Hyun
Institute on Aging, Seoul National University, Seoul 110-810, Korea

ABSTRACT

There is a limitation to estimate vitamin B, intake due to the lack of data on vitamin B, content of Korean commer-
cial foods. In this study, vitamin B, content was determined in favorite Korean restaurant foods, convenient or instant
foods, fast foods and bakery products through a modified microbioassay using Lactobacillus delbrueckii ATCC 7830.
Bulgogi and seafood & green pepper griddle had high vitamin Bi» content, 3.50 and 2.96 ng/100 g, respectively. Pork
suyook, pork griddle and pollack griddle had 0.48, 0.31 and 0.32 ug/100 g of vitamin Bi,, respectively. In stew, soft-tofu
stew with seafood and doenjang stew with seafood had relatively high vitamin B, content, 1.93 and 1.44 pg/100 g, re-
spectively. Bibimbap and 4 different types of rice porridge, beef & mushroom, chicken & ginseng, seafood or abalone,
had 0.36, 0.08, 0.09, 1.64 and 0.13 ug/100 g of vitamin B, respectively. One serving of haejanggguk, yookejang, chuo-
tang and galbitang had 5.97, 2.04, 2.63 and 1.91 pg of vitamin Bi,, respectively. One serving of samgetang and sulong-
tang had 2.89 pg and 6.64 pg of vitamin By,. In noodles, one serving of cram noodle soup, bibim-nangmyeon, and mul-
nangmyeon had 18.8, 1.21 and 0.38 pg of vitamin By., respectively. One regular gimbap and one triangle gimbap
contained 1.09—2.53 and 0.54—1.11 pg of vitamin B,, respectively. One cheese-burger, chicken-burger and bulgogi-burger
had 0.76, 0.62 and 0.54 pg of vitamin By, respectively. A plain bagel and a waffle contained 0.13 and 0.17 png/100 g of vita-
min By,, respectively. Ready-made tomato sauce or cream sauce for spaghetti in a retort pouch contained only a trace of
vitamin By,. In conclusion, these results should contribute to improving the present food vitamin By, content database,
most of which were cited from foreign data, thereby it could be helpful to estimate the vitamin B, intake of Koreans more
accurately than before. It will also provide new information for dietary education related to vitamin B, and health. (Korean
J Nutr 2012; 45(6): 588 ~ 599)
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Table 1. Test for the sensitivity and stability of the microbiological assay

Concentration of cyanocobalamin Total (hg/mL)

Alkali-resistant (ng/mL) Vitamin B,,” (ng/mL)

100 ng/mL 104.3 £12.3 2.13+4.15 102.2 +11.9 (94.1-126.7)?
10 ng/mL 11.37 £ 0.34 1.57 £2.67 9.78 +1.12 (7.80—11.20)
1 ng/mL 1.19 £0.44 0.17 £0.35 1.02 £ 0.18 (0.83-1.20)

Values are represented by Mean + SD of 5—6 repeats

1) Vitamin B,, = Total vitamin B,-Alkali resistant factor 2) range (min-max)
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594 / HiEA A 2B AR, W] HlEk By, oF A4

ghls Aol ol Zidgel whet A7t dukloA
A717F =t 7HE diE ARl Q1 A7l
5 AESS S AELA st HlE B,
At A3} 242+ 0.08 ug/100 g, 0.09 pug/100 g, 1.64
1ug/100 g, 0.13 ug/100 go1Q1L, 0|5 1918 eke & shalshd 7}
7F0.64 ug (835 g), 0.80 g (861 g), 13.67 ug (836 g), 1.06 ug
(846 92 & o] Hletyl B, FHako] 7Hg =3tk

HT 2[AIZ4l9| HIEIDI B, Bt

AN =% ghjle] A He
EA] A3M= Table 33 2t

vix|ghdt4=0] vlebyl B, $EFS 178 ng/100 g0 & 191
£ (1,053 2)< 18.8 pg®| Hletl B, & skl A=,
SETF a2 BEASE A= 2,07 ug/100 go]ick BREHS
Yal Fol= Fet vi= Y] viel B, 7F A H=E
BE=EUS Ao &2 A7t

AU -2 230 TS AR A s =T,
MS#AH O] vlekdl B, 3HFS 001 ng/100 g& & 10188k
(603 g)ofl+= 0.04 ugS HF3kaL Sl on, JICAAHAO A=
HIER Bu7b AEEA] dth MSEHE JCR-E2] veR
By, &2 712} 0.14 ug/100 g} 0.88 ug/100 g2, 1Q15aF
of| = Z}2} 143 ug (958 9)31} 7.79 ug (998 g) 2.2 }o]7} Frh

Table 4. Vitamin B,, content in Korean popular convenient foods
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A3l Ax} vlghyl B, &
2 27+ 0.23 pg/100 g1} 0.04 ug/100 g &2 1913EaFoll= 1.21
ug (533 )7} 0.38 ug (1,043 g)o] e o] AUSIth EnpEas
2 ~ATAE|Q] BIE B, Fe-2 0.20 ug/100 golglom, 23
O] SAFOA = IRE A- A AupAE| ] HIE] B, 9
217}y 0.26 ug/100 gt 0.17 ug/100 g & 2, I AN AulfE]
of ButE A AuA|E] 7ol Zpol= Uitk

AZ9f HIEMT! B, Bt
ALz

LA ‘7:1‘%‘:},“&:,4& s e °l A A5 }_7

[‘

ﬁﬁ«lmﬂ*ﬂ =UIIR ﬂlOITXP Zj A& 7l *u %‘

T4Jsto] 17HE*—4 H[El] B
1-11 ug, Ale1EA1Z1 091 pe, Ux]%ﬂﬂ 0.54 g0 2 AZH]
q AzHlgto] 71 w9kt

) Total Alkali-resistant Vitamin B.,”
Food Brand (maker Type' ug/100 100
meen e WG tewS helme Gel®e ggsening!
Gimbap Regular (MR) R 1.41 £0.04 - 1.41 +0.04 0.49 1.09 (223 9)
Regular (KM) R 2.38 +0.08 0.08 + 0.01 2.29 +0.12 0.81 2.03 (250 g)
Tuna (MR) R 1.18 £0.05 - 1.18 £ 0.04 0.45 1.21 (268 @)
Tuna (KM) R 2.67 £0.15 0.09 £ 0.01 2.58 +0.14 0.94 2.27 (242 g)
Beef (MR) R 1.38 £0.05 - 1.38 £ 0.05 0.52 1.46 (280 g)
Beef (KM) R 2.92+0.15 0.19 £0.03 2.72+0.14 0.99 2.53 (256 @)
Triangle Jeonju bibim (GS) C 2.37 +0.11 0.14+0.01 2.23+0.12 0.99 1.11 (113 9g)
gmbap  cqjun chicken (GS) C 2.10+0.13 0.03 +0.01 2.07 +0.13 0.87 0.91 (105 9)
Kimchi bulgogi (GS) C 1.49 +0.07 0.04 + 0.00 1.45+0.07 0.60 0.54( 91 9)
Dumpling, Meat (KU) R 0.44 + 0.04 0.17 £0.04 0.27 +£0.02 0.10
steamed  peat (SS) R 0.22 +0.03 0.12+0.02 0.10 +0.02 0.04
Kimchi (KU) R 0.34 +0.03 0.23 +0.03 0.10 + 0.01 0.04
Gohyang (HT) Fz 0.17 £0.03 0.15+0.02 0.02 +0.02 0.02 0.03 (162 9)
Soondae Starch vermicelli R 0.13 £0.01 0.02 £0.10 0.10£0.01 0.05
soondae (MR)
Starch vermicelli R 0.43 +0.03 0.07 = 0.00 0.36 +0.03 0.14
soondae (MJ)
Sticky rice soondae R 0.57 +0.07 0.12 £ 0.02 0.45 + 0.06 0.18
(SJ)

Values are represented by Mean + SD of 3—5 repeats

1) R: made in restaurant, C: purchased in convenient store, FZ: frozen product purchased in grocery 2) Vitamin B,, = Total vitamin
B,-Alkali resistant factor 3) calculated from average vitamin B,, content measured in dried sample and drying yield 4) Vitamin

B,, content/one serving
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27| SARRNA el A E 277 AR
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o] ZF2} 0.10 pg/100 g2t 0.04 ug/100 g & ZFo]7} 9lglom,
HARHF= 0.04 1g/100 g¥Th. HEC A F4I7E 24y st
o] wlektl B, TS 0.02 ug/100 g 2 A3 whFRof v

0

stof vk,
FuethE 22 EAWH TYsto] vkl B, B
St A3} 2F2F 0,05 ug/100 g2t 0.14 ug/100 go]3eH, <=of
ARATOH TU el vk B, BHS 018 g/
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Table 5. Vitamin B,, content in ready-made, instant or fast foods
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7l B, 3% A7H= Table 59} 2Tk
AYAZY ko] Ly AR} BESE whox| x4
H7HEIRL SRS SEAOINE HEf B
| oporon], Sefbatoln S-S5 AAEL ok 84
FLtel wg)7)
1}

v
xa’ku}

-‘E N

o

of

Zz2o] vl B, $F2 001 ug/100 g

o 1o mw i

=

SEE S = SECEC PO e
AE] 42eo] HlER] B, BES B a) e nAlE
2 0,04 ug/100 gol o, Bt ATAE] 2204 7]
257 okgkr}. e mmET} Alehue 9lete] B &
227K ) FAAZS 0] Bl g=E % HE] B2}

HESA] 3

. Alkali- Vitamin B,,”
Food Brand (maker) (ug/100 g <Lzs}s]tgg ; (ug/100g  (ug/100g (wa/portion)’
dry wh) dry wi) dry wh) wet wh? wg/portion

Cream soup, powder Beef cream soup (OT) 0.04 +0.01 0.14+0.03 - - -
Instant curry, retort 3min-curry (OT) 0.36 £ 0.01 0.36 £ 0.01 - - -
Instant jajang, retort 3min-jajang (HT) 0.16 +0.03 0.28 +0.02 - - -
Silkworm pupa, canned  Silkworm pupa (RfC) 0.20 +0.02 0.18 £ 0.02 0.02 £0.01 0.01 -
Spaghetti sauce Cream (PU) 0.26 £ 0.02 0.11 £0.01 0.15+0.01 0.04 0.07 170 @)

Tomato (PU) 0.15+0.01 0.28 +0.03 - - -
Ramen Kokomyeon (PD) 0.05 +0.02 0.11 £0.01 - - -

Shin ramyeon (NS) 0.07 +0.01 0.12 £0.02 - - -
Hamburger Cheese burger (MD) 1.29 +0.17 0.18 + 0.03 1.12+0.14 0.65 0.76 (117 )

Chicken burger (KFC) 0.74 +0.06 0.14 +0.03 0.60 +0.03 0.28 0.62 (223 @)

Bulgogi burger (MD) 0.81+0.14 0.19 +£0.03 0.62 +0.11 0.34 0.54 (158 @)
Pizza Superdelux, large (DM) 0.55+0.03 0.13 +0.03 0.42 + 0.06 0.21 0.22 (109 g/slice)

Values are represented by Mean + SD of 3—é repeats

1) Vitamin B,, = Total vitamin B,,-Alkali resistant factor 2) calculated from average vitamin B,, content measured in dried sample
and drying yield 3) Vitamin B,, content/one serving or packing unit

Table é. Vitamin B,, content in bread, cake and cookies

I Vitamin By,"”
Food Brand (maken) Total Alkali-resistant (wg/100 g (ug/100g e
(ug/100 g dry wh)  (ug/100 g dry wt) dry wh) wet wi)? (ug/portion)
Bagel Plain(DK) 0.73 +£0.03 0.54 +0.03 0.19 +£0.04 0.13 0.17 (130 9)
Waffle Plain (B&W) 0.66 £0.02 0.19 +£0.02 0.46 £0.03 0.38 017 ( 459)
Bread Almond soboro (PB) 0.17 +£0.05 0.13+0.05 0.04 +0.01 0.01 0.02 (250 @)
Mocca bread (PB) 0.13+0.03 0.08 + 0.02 0.04 £0.01 0.02 0.04 (220 @)
Redbean jom bread (PB) 0.20 + 0.02 0.15+0.03 0.05 +£0.02 0.01 0.01(929)
White bread (PB) 0.23 £ 0.09 0.24 +0.09 - - -
Cake  Cake with milk cream (TJ) 0.20 £ 0.01 0.04 +0.01 0.15+0.01 0.06
Roll cake with custard cream (LT) 0.15+0.00 0.02 £ 0.02 0.14+£0.02 0.05 0.01( 239)
Chips  Potato (OR) 0.03+0.03 0.03 +£0.03 - - -
Choco (OR) 0.10 £0.01 0.08 £ 0.02 0.02 £0.01 0.004

Values are represented by Mean + SD of 3—6 repeats

1) Vitamin B,, = Total vitamin B,,-Alkali resistant factor 2) calculated from average vitamin B,, content measured in dried sample
and drying yield 3) Vitamin B,, content/one serving or packing unit



AL AEFEe)A 2 2HA, 271817

 Tdste] AT Ak N & vlel B, T2 474076
ug, 0.62 ug, 0.54 ug© = X 2HA2] ghgro] 714k 29kt 7
A Eoie o A PR 2] Afo|2E lste] &
A3t A3} vl B, FF-2 021 ug/100 g & o] 7|22
2 AAreh 85 Hat 122} (109 9)9] TS 0.22 pgol2ih

4, H & qxtRo| HIEHD! B, B

ek RR] BlEl B, & 4 A3 Table 63}

Az xlﬂo@atol o} tholojE W WYAEO R 2|7}
Sl W0l % Zefole AzHolH Tstol vlet
W B, ¥ E43F 243} 0.13 ug/100 g2 17§ (130 )=
]- olo%gn:] 7HA o 2 o]7] 9= %%g}.
EA45F A7 0.38 pg/100 g2 &2 174
ShaL QIoieh Aol A g -
*‘“““’ﬂ/ﬂ“ HIERY B, 7} AEEA] ko, H7p2 0.02
ug/100 g2 154 (220 g)+= 0.04 ug? HEM B, & T
Sk AT E R} Thgo) 100 gt HIEY] By, BF
2 0.01 pg/100 g & FUstglom, LEZ 7] (250 g)+=
0.02 ugel%ar, T2 17 (92 g)+= 0.01 ug®| BIEM B.&
Bk ATk Ale] W Abolof S-S E2 A1 vlERl
B, &2 0.06 pg/100 go] AT
ALEE Afo] ozt AXEE A vlEkl B, o
= 0.05 ug/100 gollem, A Afel "t 73 o A
= H[ER B, 7t AEEA] ¢hgken, 233F7]= 0.004 pg/
100 g9} BIEfY B, & okl ARIek

1o

H]EH B, 3 E40] o]-8-5= v]A=2] lactic bacterium
2 EolalA HlER] B,oll o]&43] F41 37| uj&ol vlet
9 B, wrof TE e o Sol o EA7E A= A

o AHHYLLY ol urelelob At gl tEelRt
(intrinsic factor)®]] tjgt 2s}Ado] Fe Fg|wol= Sgt&
(pseudo-vitamin B,,)¥} deoxyribose2} deoxynucleotides %

I H[ER B9t Ul &8 4= 3] wiell AAlE 4F
A59 A5 v ez SA% viEl B,,o| el Hf

H7hE 4 Yok AF dloll EA8H= 4 (psudo) HIEFR B,
< st AFstkd TLCH HPLC e AHg-shofof
Sk ofelzol Qo™ dwkdo g AE U vjepl B, $HeFS
S AHESE = ol 12, deoxyribose?t de-

o HERI Book g Tl et 54

0

oxynucleotides

==

< 251 Q) 2] AETEEe %‘%‘Eﬂ A2 g %
ahul o] Zhsiek, whebd, mE
B, &< Hr} FesiA 45k Z‘iZﬂ HIER B,
oAl dzhe] A7 HIEt B, kS w Feofof gtk
93\"4'24)

n:i
Jz
il
=
=)
o

1

ofr
of o 2 ox

o

7] A, FEA, e FollAe slEmh
71 =ok=t, siEutdoll= ke Ao vlsto] gz
o] gro] Eo7p7| & sfar, HIER] B, ago] 2 eAojet =
A 5ol Eo7p| WiZe 2 Az & FA|=t| 1%
Ao 7 Zoj7h= Izke] el B, T2 SHET =2 9
© & 1.29 ug/100 golc}.”

ofufjF= S F-eloll whet viEk B, 3ol qloiAl w
o] zpo|7F vr=t, HeAke] vkl B,, T 4.0 ug/100 gl
Hhd ) Hejehe 18,10 ug/100 g & w9 =31 150)= 10,6
ug/100 golct” tiA| 2 AYMEch= i Fo} 7H252] vlehql
B, ol ot v, ) = 53} 241¢] vlel B, &
TS 217 624 1g/100 g, 409 ug/100 g, 160 ug/100 g, 12.0 ng/
100 g, 9.0 ug/100 g’ 0. & o]2jgt A&7} Wo| S0zt &4
Y45 H[EM B, T2 s=obA|Al & Aol

=FRAN 2744 A& vlebdl B, ol Atol7t |
olf= = A% 271 59 siEe] el Aotz U7 Wi
o, XA N S EEH AR N7F R Et ]
BRIl B, o] =814 ol AR 7ol HIek B, 9=
o] Wi~ =& "X A|, A5 5ol S0tk vhH A= 7
o= AEAITE 25 So13t7] Wt & AYZiETh whabA,
glEo] Sol7kA] ¢rar HAuk W HAH et sEEy
AN EC} e AILE B Flo]

S, Kwak 57 g3olut 3
7N @‘Xﬂﬁitk H[ER B, 3FeFo] ] srial B gk vl glok
AEAAE A TS 1.85 ng/100 g, A4S 0.69 ng/
100 go = %%01 A=oll vlste] A5t =AINE AN
AA|E2] Aoll= EAS 0.04~0.86 ng/100 g, B2 0.06~
0.15 ug/100 g & 2 H]s=3EAL Ebo] oFt =2 =gtk

o] 7 s AAIE



Hlste] £9IR A 9 Afo] Bl 9jste] Hujel 1A
Zoluet 22 23| YEo2 AL 4 9tk

535 ZoAe dlESe
=30l vl B, 9
ol =2 =, Al 27N, &3t 5ol Wol Soi3k7] wiEelth
a8, BE E Qo ArkRe v el A qlel=d A
E3E HIEH B, o] - =7 wiiZell (66.76 ug/100 g) 4
gFolate Ahdake] vielyl B, & AlstaS Zolck

w2 AN Ase 5, Y =5, v =]
9 =& Hjgbyl B,7} “VOI %EM 71 Fhego] st &4
© 2 dlfEe] =3 AY7E Eelste] WE Hlely B,
FS —‘ﬂrﬁo}%‘@ 1A X}E‘r o851 Zj7R1e] Hlet
B, A Hot AgsiA 24T = 1S Aol

Asre] A EE AL 7, 95A), 2, I, @, o5

O 1.y T,

FE= gk AlFR| 0|, of7]o) AREFU S41Ko) uhel ¢
o, 7%, A9} upad| =, 231718 50| bk a¥
4], 71EA o2 4t S ukE { 13o] Eo7k=td 4
AlZ Ao Erata vlekl B, gHFo] 66.76 ug/100 g

- =of 1 2 g 719 AHelE 19 EF=FS] 50%
7F 9= 1.33 ug?l BlE B, S AFS 4 ok shgick”
waka], 74 122 7|EHo R uf2 7] (%0 2 HE X Ash
1 ug®| vlEk B,7} 332 Zolal, of7] l IEW B,o &
Al 3l Aa17], A 53 e FEAAES] ol ok

AR S L°ﬂ BJste] A =717k 7] wizell 4
Al S0P l= shARE Az 7ol A/

ol il & Sol7he vhe Y ¥ 719] sUs] wieoll 7]
O.2 0.5 pg o1Fe] HIEH B HORRE ghe Ao

4
2 oAk 37K 5O AN 3 AR Az
5

ﬂP H} °‘E} E3h A ﬂwul% TR, FEol, &
&, AFA] Bl ozl FEIR AT 7P O 2 Fopa
A} Zrofl Eof U9t =R L7] (Grohelad)= 0.64 ug/100 g
o] wlelql B, S FHRotaL qlokal oA ok Aozl
APZFIRES SR Sof] Hary], 2317), wo|Fl Fol Aol
HAHE AA0 IR7LE 5O 7 FdE|e] Fof U=t
&|a17]9] vlelyl B, e F-¢fol what 1.04~3.85 ug/100 g,
2] 3L7])%= 0.53~0.98 ug/100 g, Hi17]= 031 pg/100 g&. =
dA 9o Y3t 0|5 SFEZEE H[E B7F 2 2
2 A7k A8 AA7E He] vlek B, g

3= oF 8} 3] %] (Korean J Nutr) 2012; 45(6): 588 ~ 599 / 597

054 ug@ 2 2 7 1/240] TR U A0 ol
= H]EPUI By, &} HISzsH7] wiszell 4231719 ok mf

© Aol Ao m A}

el vk B o] ol 9l 219] ool <l
#o8 RO Arkeler] A utet whEe] A7)0} %
ool gt vlehl B, B AFO R BAS 431 100 g
71202 NS o] BA e AFHde] glott &
QAT HREGN T YEEFUT} SAH Qo
H]—E;]-o:] H]E]-U] B, ke 1;1 vrorrh

Zefe] wlek B AAoh BiAT 7oA S Ao R
AR A1) HER B, Bl it ARt e 47t
Blem, & ATAN A 2, A 50l B
Solg} 5102 Holl SR LY FLer} &
A% =

ol -t Breof visto] vlell B, @=Fel H %

Ao

~
5ol ol

2| Zz6A 2] HE] B, 92 0.65 ug/100 g
Atz Ae] Yot 9li= 0.8 ug/100 goll
Hlatol® ofrt wo frrolQlr) ESE X7 A} Ea17H A
ZujA o] vlgte] Gok=d), 4% 9
P T Zhjlﬂoﬂ ol Xl7l‘ﬂ7ﬁ9+ EJ-71H174°1] ojet &
A2)7F &2 glo] A=A ] Eaghat SUskA tix|ste]
/’\i_l:‘,]oi 01041;]_21)

R}e] o= A7), E-2] FA|, X 29| FFHt oF 17
3 EgA|Re] whet vlebyl B, $Eke gk 42 ok B
Aol QJgt Enllemj2te] HUY A gix|Ato] 2= A

7], A=y, {23, 9, WA, gt SR B9y
U= HIERI By, T2 0.21 ng/100 goI3aL, o] 4
o2 B Aol Ueh 9 062 pg/100 gt ol

g T

AT o 2 K or
o

& =2 o] oJstd wolaxt A 2ot
LZ# 0.16 ug/100 g, 0.32 ug/100 golR &
0.25 ug/lOO g, 0.24 ug/100 golo*

ol F XHE 9] @79 “]g
of &gt 71 A FFS ]’% o2 AzbE) 2o
HER] B, &2 SHEOE £2 ﬂoi bRl gatigy
A2l = 1.29 ug/100 g, Kwak 5

2 1.07 ug/100 g, &
0] 2L7 (2007)01%= 0.90 ng/100 g & Uk} 9ok



QAo THAARE, 71541 Soll thek HIEl B, o &
A Apr 7t 2A] FEsto] vlekl B, A3 AlLtel He o]
2Zo] Is7] whiZell gh=relEel @A Al &4 AFfskaL 9l
A T} ZFEAE, JIAHE AE I AERE Wl apa)
ol thste] HlERI B, & A8kt 53]
bacillus delbruecki subsp. lactis ATCC T830E ©]-&3+ 521
H nyEYE olgste] A= 71 EAHT '
2] & AFollAE HElEohs B8 7Hsshd Qe 886
A Fohs YR Aol =9 S ST o R Ak
T3S BAEo 2a) Bt Aelst viEl B, TS At
sk3iek

1) B]ERRI By, 92 AR At &3] (3.50 ug/100 g)2t
BETA (2.96 ng/100 2)9] o] =kom, o|ef Hlustof
A 317] 422 (048 pg/100 @) AlEH-S (0.1 ug/100 g),
2] 327] LB (0.31 ug/100 2)2t 5 (0.32 ng/100 g)&
ojxt} wolt.

2) A7 FollAl= dEol S0kt < F R (193 ug/100 g,
0.56 pg/100 @)} sil=E7 A 7h (1.44 ng/100 g), HIAEEIA]
70 (0.91 ug/100 2)9] HIEFY B, FHegFo] =kth

3) B o] B2 BAIE 100 g B2 HIEHI B, =
= =4 SRR A=, SN, Sold ZHIRY A &
Aol A AlaEE 1915ake] vjel B, §HF2 22} 597 ug
(1,019 g), 2.04 ug (552 g), 2.63 ug 479 g), 1.91 ug (540 g) >

:1m r[r

4) HE A AARY] 53 A719 vER B, $F
8 ug/100 g, 0.68 ug/100 g©.& AAH O == 032
ug/100 gométﬂ o] 1918 (920 )& $HAFSHH 2.89 g
=]
sk 247+ 0.28 ug/lOO g, 0.52 ug/lOO go & x%xﬂﬂ o=
HH 0.38 ug/100 go]Qi=d] o] & 1205 (520 g) o & FHAlka)
2,00 ug®] Atk
5) A4 sl 53 719 vjEetl B, &=
& 7F7} 0.50 ug/100 g, 2.84 ug/100 g& & AR Ao & 095
ug/100 golglomn, o]5 191 (700 g)o 2 Ak 6.64 ug
ol BHA, A AR == Ac|7]9] vlEtl B, $hF
o] Z}7+ 0,02 ug/100 g, 1.04 ng/100 g &= AFA S 2 009 ug/
100 golglem, o= 1917 (530 g) o & FHAFSHA 0.50 ugo]
Ak
6) HIRI} WukE=io] viekl B, e 212 0.36 pg/
100 g, 0.07 pg/100 g2 2, 19182 717} 1.35 pg¥} 071 ug?

5

7) = AEAolA U 4517 mwz S, e A
£29] vlel B, &2 ZF2} 0.08 pug/100 g, 0.09 pg/100 g,
1.64 pg/100 g, 0.13 pg/100 golMi, Ol 101Egko 2 FhAk
SFA 212 0.64 ug (835 g), 0.80 ug (861 ), 13.67 ug (836 2),
1.06 g (846 )0 & 3l =2 HIEWI B, §o] 7H =34tk

8) siikEo] Soitt x|t ==oF BEC| el B, &
T2 ojab=e] ool whet zpo|7} with vt == 178
ug/100 g (11EF 18.8 ug), BE-2 0.88 ug/100 g (1=
779 ug)¥t 0.14 ug/100 g (1Q1E%F 1.43 ug)olom, #AH
o] vletql By, 92 - RSkeh

9) vyt S@we] vebyl B, &9 22 0.23 ug/
100 g (1915 1.21 ug)¥}t 0.04 ug/100 g (1215 0.38 ng)ele
o, EupE A AupAE|e} I AuAE Q] vlety B, oFEF

2 717} 0.20 ugt 0.26 ug o2 # 9] vl

10) A4 1=9] vlel B, $HeF2 dubdst 1.09 ug¥} 2.03
ug, AR 1.21 ugh 2.27 ug, 23171735 1.46 ugdt 2.53 ug
©° 72 2a7] Ave] 7 =tk A 1709 vlEl B,
k2 a1 ug, Alolex1Z1 091 ug, AAEIL7] 0.54
ugdich

11) S48 AvEFo] vjely] B, gheF-2 Aol whet 0.04~
0.10 ug/100 g& z}o]7} Q19 om, WaZ AR = 0.02 pg/
100 g©. & Yorc},

12) 5_31/\441 tmqu. 5/&47].31] Z/dzz L, a} oﬂ/\—1‘— u]
e Bu7h AEEA fFokon, W7 Fx9e] vlE] B,
32 0,01 pg/100 g© & Woke,

13) JE2E 3192 AH AP0 o Hlgkl B, o
22E 004 ug/100 goll o), EnfE ATA|E] Ao

AEEA] Fde
4) 2| Z=8A, WA, Ea71HA /9] vlekl B, $FF
—3— 247} 076 ug, 0.62 ug, 0.54 ug O & X =H7# 9] ko] 7}
% %&E} "] 2}o] Hlekl B, 92 0.21 ug/100 go]3ik

5) 29|31 Hjo]Z2] vleldl B, g2 0.13 ug/100 g (0.17
ug/7H), 2F&2 0.38 ug/100 g (017 ug/7MOIAth Akl
A QA Aol A= HIEI B 7F AEEAl G
271S 002 ug/100 g (0.04 ng/2-A), 4B Fuky} ok “‘é‘;"

2 0.02 ug/7h, 0.01 pg/7H<] vlEH B, & dH-stal A%,
FPE7 2] vlell B, ¥=F-2 0.06 ug/100 go| Atk

16) AR A= vlER B, 7F AEEA] fkokon, =53]
F719} AAE =212 0,004 ug/100 g2t 0.05 ug/100 g2 H]
B9l B, ookl QlSith

2 A At 7129 AFQSAaTE ARy 5 vlEl

B, $82 %A W A0 PAMYIL Eolunt B8

Ir rl

F2
1
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