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Abstract

In this study, the contents of water-soluble vitamins B, (thiamin), B, (riboflavin), B; (niacin), and B, (cyanocobalamin)
in namuls (wild greens), such as salads and side dishes, consumed in Korea were quantified by high-performance liquid
chromatography (HPLC) with UV and fluorescence detection. All samples were prepared with recipes used in Korea. All
analyses were performed under the quality control of vitamin B;, B,, B;, and Bi,. The vitamin B,, B,, and B; contents
in namuls consumed in Korea were analyzed. The highest content of vitamin B; was 3.018+0.016 mg/100 g in Putgochu-
doenjang-muchim. The highest contents of vitamin B,, Bs;, and B> were 0.279+£0.003 mg/100 g in Gul-muchim, 12.241+
0.040 mg/100 g in Chamchi-salad, and 8.1334+0.371 ug/100 g in Pijogae-muchim, respectively. These results showed that
animal-based ingredients in salads provided for good intake of vitamin Bi,. These results can be used as basic data for
food composition tables and improvement of the national health of Koreans.

Key words: HPLC/UVD, HPLC/FLD, Korean namuls, water soluble vitamins

M B2 U== AHs7] o't 22¥dlle A7, 471, F71,

#|7] 5ol F= A= H(Kang EJ 1993), W&ol ke

Syt ‘ﬁ]il‘i—lﬂ A&} #stof whet Aboju Sofl A Ao 2= AR, FAR, AHER Tl Joh AF L A
2 A5 9, £7] 52 AF YEE &85t st HERE 7HE o] gle 2o E o] v E
UTHKwak & Lee 2014). T2 A &2 H2E 0]&3to] =g s, o2 2l Bls| GFLE HESH=H 3o
3 YEL =29 AES4A] £ U=z A7} vheksta 28 a& 0] 22|Ho|t(Ahn MS 1999; Sanchez-Mata 5 2012).
517] ZrHste] AF W= E2 SAolth 2016 Y ole EY &4A tE AaF, ditE % T A F
57 A7) 2w A7 GPFO) BE 4E Aol ke A SO 2o & glo] BRI PR AT 4
tHI= A1F 1009] & UE Rl A AMEE 45 SUE, Aol Aok 3, FZ UM = anAE AsH
AA 52 12714 AFo] ZFH o Y=F= 2=t Hstel Al U B S =R LH7F S
RS9 AN T8 FE& AXHS ¢ o ATHKHIDI 7FstaL Qe m(Kim & Jo 2010), ]2 U] A2, B, A
2016). SO Rt URE o83t oY FFIE ARE| A=

nlo -lrj
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I QlekJo 5 2011). o] M ERE EE9 220
Qo] QPR TR RRE WA Pl ANBEIAE
© 2 aH|7L 23] Skl AthKang 5 2011). A -2
Yol 3 A20] that 7| 5% ZAKLee & Park 2014) 2 A
o] ZA(Jo  2011) EAo] Bet A7 BTE v} 9o
W, =W AF et 22 s, AuE 9 FRR0 o
St ket YR E= ARHH A Aol

87 HIEH 5 H]EHY] By(thiamin)2 Al Z EHE| A&
A, g3kE tiAL Foll $a% IES s, ABAE
A A= FQ-OE] SHcH(Kim 5 2013). H|EFFI By(riboflavin)
Aretehlutg, 2 9 oqz] A Al T o8 74A] A
ZIthALe) —%E—LE Trosh= nlEFg a0l thKwak & 2006).
H]EFY] Bs(niacin)= Y Z ¥l AHnicotinic acid)¥} Y ZEolu|=
(nicotinamide) 9] F-=AE A5, A} 1 (pellagra)™ 2|
At Xgo] apAolx, TxEWS PHAA S
X 9 FEAHE A a7t e AeE HaEo] gtk
(Hong 5 2009). 3L, BIER B SRAIAEHRI0] wE3te]
o] gl edo] H= B Azt FYa=A Y 7|5l
0% 93 3ok veh Byrh AW W methionine syn-
thase(MS) 20| A}Ee, o] ¢la) BrAlAH o 2 NE
wele el gyl S| tEo] ERAAHRle] 2
o] Mg ey thAE]Zof o] st ‘17:‘741 &=
7 Q= Ao 2 BIEthMin & Kim 2009). £ ==
W AFEo] 2 oRlE AF 5 gL, *EZH‘%E 9 73
7 25%2 st olF s 84 viEvlY e
AFRAst, BAHE AZsa S gristogn 2
q1o] A48 % A% S f%t 71 2ARE A5t} 3

Ak,

fr g o

1. MBI
B QTN B4 Mo, YR B PHF 255
AR PEAA A AT UL A 5 Aef
bl A glom, AR 2eld 22 FF Wol A}

23519tk 284 HgH B ALE R—r-/\]‘?_}:(thlamme
hydrochloride, riboflavin-5'-adenosyldiphosphate(FAD), riboflavin-
5'-phosphate(FMN), riboflavin, nicotinic acid and nicotinamide,
cyanocobalamine)2] 79, Sigma-Aldrich Co.(St. Louis, MO,
USA)ZRE FYU3to] ARS8 2w, HPLCY o] 522 A}
L5 24 S5 U acetonitrile2 J. T. Baker Co.(Phillipsburg,

NJ, USA)Z2E Felale] Alesoc

=
v

rlﬂ

e

O

2. HIE}2I B, & B, &2k BN
H e B; 9 B;9] 92 Kim $5(2014)9] Hi o 2

AR - ZEA -

Za: ke A EFFET A
Aste] AHH AAS 2A3E T oF 5 ¢& 1ol 5 mM
sodium 1-hexanesulfonate &9 50 mLE H7}stgch 1 &
40C A9 =21 FZ7]JAC 4020, Kodogiyeon, Hwaseong,
Korea)2 3027t F&3t0] A2t Z 4o& b o] &9
< 1587} 15000 pmo.2 YRS st} Loz
AyZAutS F3}e] 045 pum Syringe filter(Whatman Inc., Maid-
stone, UK)2 &} 1}3}o] HPLC(Hitachi 5000 chromaster, Hitachi
Ltd., Tokyo, Japan) £4-& AAJstgHct £ 272 Table 19]

FEABFA

3. lEfel B, BiE 2

H]EH] B,9] 2&HPH-S Kim 5(2014)7 A|EF Ao &3
W]ErE] A MEDS 2018)% ol &5tk %, 243t 1 7
Al oF 5 goll FF4= 50 mLE F7Fste] -&<==(Laborota 4000,
Heidolph, Germany, Schwabach)o] 4] 80C ZALSZ 307t 3t
7 FE5IAth o] FE9S YHEE £ 045 im 8§
Syringe filter 2. oj7}ato] L4 A APEAC D AFE5
k. HIER B9 #4272 Table 29} Zth.

Table 1. HPLC operating condition for vitamin B; and

B; analysis
Instrument HPLC (Hitachi 5000 chromaster)
Column  YMC-Pack ODS AM (250x4.6 mm, 5 pm)
Cti;“;n 40°C
Detector ~ UV Detector (270 nm)
Flow rate 0.8 mL/min
Injection 20 1L
volumn
Mobile A: 5 mM sodium 1-haxanesulfonate
(Acetic acid 7.5 mL+Trierhylamine 0.2 mL/1 L)
PRAse B 100% MeOH
Gradient 0 min: A 100%, 20 mins: A 50%, 35 mins: A 50%,
profile 45 mins: A 100%, 55 mins: A 100%

Table 2. HPLC operating condition for vitamin B, analysis

Instrument HPLC (Hitachi 5000 chromaster)
Column YMC-Pack Pro RS Cis (250x4.6 mm, 5 um)

Column temp. 40T

Detector ~ FLD (Ex=445 nm, Em=530 nm)
Flow rate  0.65 mL/min

Injection 20 1L

volumn

l\s}?:;le A: 10 mM NaH,PO4(pH 5.5): methanol=75:25(v/v)
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4. H|ED! By, EEF BN

HIEH B9 FEWHORE Jang 5(2014)9] S ¥
Foto] o] &stgeh HAIE H23ste] oF 5 g2 T T 1%
sodium cyanide 89 0.5 mLo]| sodium acetate buffer &4 49.5

£ Whstel 1087 283 28712 A2 e 97C
shaking water batho]] 2o} 70 ppm 2.2 1A|7F 52t &3tk
225 AR ALoA] HY3E & centrifuged}o] filter paper
2 A5t theo 2 W HiE o] Qli= immunoaffinity
column(Easi-Extract Vitamin By, r-Biopharm, Glasgow, UK)&
g2l A 3027 HAZE F column ol FHHE A AL
2553 mL2 oS FASAYT. 1 7 ojze AR
F292 3 mL4 38 £Ysto] ek BuE columnof 52}
AZ) g F85 3 mLA 33 25t} columng A3k
ok ¥l FAZ|E ©]-851 column WH | £E-S A AT £,
S AR columng A A5k HELE 4 mLE columno]
FYste] 2 e BpE wehZol SR HESE
2202 Ak 29 0L 28505 mL2 AEsfete] A
BgAo T AT BY RA0RL BA 7S Table
31} Zch ¥E28N0] AL =2 E 0.19, 0.095, 0.048, 0.024,
012, 0.006, 0.003 pg/mL= A z3tGch 1 = vjely]l B, &
Fgolenne BT AFH NALIAG o] gsjol
cyanocobalamine®] $&FS 31T}

=]

5. =24 HIEIRIS| BAMH HE

AZ3A (Limit of Detection: LOD)2} A #FSHA| (Limit of
Quantification: LOQ)+= Z} =84 H]EMY AJE 2] peakZ H E|
A o] X] = signal-to-noise(S/N) H|&0]| 7| Z5te] HA7 T} 5
B Folc 2, Bagtel 242 vt 10v)e) HEwR
& dste] Zrzk LODSF LOQE +3f%ith

Table 3. HPLC operating condition for vitamin B
analysis

Instrument HPLC (Hitachi 5000 chromaster)
Column ACE 3 AQ (150x3.0 mm id)
Column 35C
temp.

Detector UV Detector (361 nm)
Flow 0.25 mL/min
rate

Iniecti
njection 100 1L
volumn
Mobile A: 100% acetonitrile, B: Water
phase
Gradient 0 min: B 100%, 11 mins: B 85%, 19 mins: B 75%,

profile 20 mins: B 90%, 26 mins: B 100%, 31 mins: B 100%
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6. T24 H|EIRIS| BEMFEE|

uebel By, By By % Bpel Ui 24 E Tel(in-house
control)i= AOAC 7Ho] Zakel(AOAC 2002)0] wha} HA a3
(Quality Control: QC) A| &2 A]Z ZA|E-(Imperial Dream
XO, Namyang, Seoul, Korea)S ©]-&3}o #a]3lch A|2E
103] o) WHE 23 5 BAalo] 7 R ERS BY
s}, #E] A} - 5F3tAl(Upper and Lower Control Line, UCL
and LCL)1} ZX] A} - 3}5HA(Upper and Lower Action Line,
UAL and LAL)& A7sto] A&E #45H= 7|7t 5t A%
0.2 QC chan 245te] MR B, By, By % B 7]
Aoz Festct

UCL and LCL= Mean of analyte content+2 x
Standard deviation
UAL and LAL= Mean of analyte content+3 x

Standard deviation

AgHA (accuracy) ASL n|F=YEF7]| &4 (National In-
stitute of Standards and Technology: NIST)¢} 355 A7)
2rAE](Joint Research Centre: JRC)O| 215 Zho] AA|H &
Zr1 52 SRM(Standard Reference Materials) 1849a(Infant/
Adult Nutritional Formula)S J-9)3}e] AFRSIH L, B4 7kt
NISTo|| A A|-3-38F Q13231 Fh(reference value)S H| 3 &
FFE()E YEPRATE 24 52 QC AEE 5179
5P o2 53] 3ukE BAste] vtEAS Hrbstglen, S
o Fot 5hFof 3 W14 3nkECc 2 At A Bt

sk,

7. 8H Az

Zr =84 vgtgle] B4 AT FFS SAS 9.2(Statistical
Analysis System, SAS Institute Inc., Cary, NC, USA)& ©]-&3}
o AR7LY Fo] fRE BAEHANOVAIS A&t &,
£-9]4-& Duncan's multiple range test(p<0.05)S A A3} 2+
Az7re] AEsHTt

1. HIE}E! By, By, Bs ¥ By, 24E 2IE LIF EMFE
2|

EX 243 = vE By, By, B; 9 Bpo EXAHITR
£ A5t B4 AT digt A== g Yeh it Al =
A ol 549 HErdl By, By, B; ¥ Bp,E 103] o4 gt
B B S 7 AR 233 E vENl B9 B¢ 1.137
mg/100 g, B]EMTl By, B,9} B2 ZH2} 2.180 mg/100 g, 7.291
mg/100 go]™, Bipi= 5.735 ng/100 g& et o] #E = ©l
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5‘} | 93l A5 HEEEL(CRM)S ©] 83}
gt A3k, NISTO| A A Ask= Q15 gkt vl
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2. LIERC| H[EIE! By, B, & Bl & o}

Ul A &HE= ‘4‘%%—01] H+E HlEtYl By, B, ¥
B;9| S 4% 4 3H(Table 6), H|EHYI B, 2] ¢ A
E 2o A= oFAFFM 2 =(Yangsangchu-salad) 7} 0.505+0.013
mg/100 g0 2 7P =& TS YR AL, A 2 =(Gamja-
salad)7} 0.02040.003 mg/100 g© 2 73} wre stk vhehy
041‘4- a3 AR 2] =(Saessak-salad) o] A= H]EM B, 9|
sols)x) gkgith AR % viekd B9 ShFe Enxd
A+ E 2 (Putgochu-doenjang-muchim)o] -§-2]& o2 713 =2

Table 4. Comparison of the LOD and LOQ value of
vitamin B;, B;, B3 and B,

Component LOD(mg/kg) LOQ(mg/kg)
Vitamin B Thiamine 0.9517 1.9042
FAD 0.1893 0.2028
Vitamin B, FMN 0.1772 0.3875
Riboflavin 0.0866 0.3142
Vitamin B, Nicotinic acid 0.1909 0.2848
Nicotinamide 0.3613 0.7320
Vitamin Bj, Cyanocobalamine 0.0003 0.0008

AR - ZEA -

Za: ke A EFFET A
3.01840.016 mg/100 go 2 E1 =3, v 2] F&(Minari-
muchim)©] 0.037+0.029 mg/100 g 2 7}AF W2 kS e
Wom, @524 o|(Geotjeori,yeolmu)o A= HEHA &k
ot 270, A 5ol A AREE ouiF FXof 3rE B
29 A o] Y T2 (Ojingeochae-muchim) @] 0.232+0.023 mg/100 g
o 71g & kS Lhepi o, SRR (Nakji-muchim)o]
He A2EA 25kee Selskgnh Kim 5(2012)9] 472
3ol jstr A& A BAE Y Fol 84 ekl
o] 22z $EE0] Tl AAT & kT BIS
Sk 53 viekl B PaA B4 a7 BiE 549
o] 2t} go] T 4% 9| go| vl B9 £ FYel
AT gao] AAE O] Qo] FUo AXT Tt 7 17
9] 3}5HA Zo| Fof| FAIZE k& Al GA A= 75
‘A8HA Em(Park 5 2010), 0|23t HIEH B, 9] &4 =
2 A o Uetue 2atzE wgEh ol AE vt
gog g9 2y 5 Aoy AAF 5 AAY dA=
34 glo] A31sk Aol Heknl A3o] Ego Hrkn Bt
e,

FHE, YERFo] 52 HERl B, ¥4 23}, v|Ey B, 3
Fie =2 2E UERolA BEY Bt AEH U A
HEFO H|EHY] B, g2 A4 2 = (Saessak-salad) o A]
0.11320.003 mg/100 g, 7448 2 = (Gamja-salad) 7} 0.0130.000
mg/100 gO 2 22k 7 e ghot Y 2o g ghaets
A lstth A FolA = 22 T TR (Mu-saeng-
chae, gul)ol|l A 7} =2 0.146+0.001 mg/100 g2 13

EYE(Dol-namul)of| A 0.056+0.001 mg/100 g 2 713 &
A AEEHU ojdj 7 FIAFNAE =57 (Gul-muchim)©]
71 =& g2l 0.279+0.003 mg/100 go 2 FQlE T, @
Aoz FZ(Ojingeochae-muchim)©] 0.042+0.002 mg/100 g©
2 7 @A A=H ok ol Kim 5(2017)0] Hagk gd
9 AARSAlof - vIEH B, $F £4] Zate} vl st

[e2

N

Fl

Table 5. Recovery and RSD values of vitamin B;, B;, B; and By, contents for SRM (standard reference material)

Reference value

Analysis value

Component Sample Recovery (%) RSD" (%)
mg/100 g

Vitamin B, 1.257+0.098 1.354+0.025% 107.7+£2.0 1.8

Vitamin B,” 2.12+0.002 2.037+0.052 104.2241.0 1.0

SRM 1849a
. . 4) +

Vitamin B; (Infant/adult nutritional fomula) 10.8+0.1 10.090:£0.123 93.42+1.1 12
1g/100

Vitamin By, g100 g 90.53+7.1 7.9

4.8240.85 4.364+0.344

Y RSD = Relative standard deviation.

? The values are meantS.D. of 3 replications.
) Vitamin B, = FAD+HFMN+riboflavin.

9 Vitamin B; = Nicotinic acid+nicotin amide.
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Table 6. Vitamin B;, B,, B; and B, contents of namuls consumed in Korea
Food Vitamin B, Vitamin B, Vitamin B; Vitamin By,
(mg/100 g) (mg/100 g) (mg/100 g) (1g/100 g)
Gamja-salad 0.0200.003' 0.0130.000" 0.056:0.0018 ND
Saessak-salad NDV 0.113+0.003% 0.888+0.012% 0.158+0.076°
Gwail-salad 0.159+0.009%" 0.050+0.000™ 0.025+0.0013 ND
Salad Yangbaechu-salad 0.19340.005° 0.045i0.002h“” 0.310+£0.001" ND
Yangsangchu-salad 0.505+0.013° 0.079+0.014¢%" 1.009+0.008" ND
Chamchi-salad 0.085+0.010' 0.052:0.000"™ 12.24140.040° 1.90120.056™
Chaeso-salad 0.075+0.001" 0.043+0.001™ 0.106+0.003" ND
Oksusu-salad 0.055+0.003"* 0.036+0.005™ ND ND
Mu-saengchae, gul 0.091=0.000' 0.146+0.001° 0.249+0.003" 3.995+0.516°
Geot-jeori, chicory 0.185+0.015°" 0.0850.001%" ND ND
Oi-saengchae, buchu 0.503+0.015° 0.077+0.000" 0.420+0.043¢" ND
Geot-jeori, yeolmu ND 0.120+0.002 ND ND
Saengchae- Doraji-saengchae, Oi 0.185+0.015' 0.106+0.002" 0.207+0.002" ND
ryu Dallae-muchim 0.079+0.002' 0.070:£0.001%f 0.419:+£0.030%" ND
Dol-namul 0.298+0.003° 0.056+0.001° 0.220:£0.007" ND
Putgochu-doenjang-muchim 3.018+0.016" 0.063£0.000™* 0.6710.013¢ ND
Yangpa-muchim 0.971+0.001* 0.044+0.001™ ND ND
Minari-muchim 0.037+0.029" 0.044+0.001™ ND ND
Nakji-muchim ND 0.0460.0014™ 4.410+0.191° 1.116+0.115%
Ojingeochae-muchim 0.232+0.023¢ 0.042+0.002°® ND 2.569+0.257°
Gaorihoe-muchim 0.084+0.003' 0.061£0.001 ND 0.583+0.063°
Eﬁiii?ﬁ Ojingeoyachac-muchim 0.1470.027" 0.044+0.000™ ND 1.090:£0.023%
Hoe-muchim 0.173+0.015% 0.1200.004" ND 0.412+0.116°
Gul-muchim 0.198+0.025° 0.279+0.003 1.693+0.015° 8.09240.576°
Pijogae-muchim 0.085+0.004' 0.091:£0.001% 0.583+0.024" 8.133+0.371°

D Not detected.

*" Mean with different superscripts are significantly different by Duncan's multiple range test at p<0.05.

HE 11FY UEFolA HIER B/t HEEo] & Aot &
AFSE oFAFS W gith

nAlg e 2 UERolA HEE BY S BHER F
242) A 2 =(Chamchi-salad) o 4] 7}3F =& 12.24120.040 mg/100
go] A& o, TIA T =(Gwail-salad) o] A= 0.025+0.001
mg/100 g2 71 WA AL &4 2 =(Oksusu-
salad)o| A= AEHA &ooh A7 Fold= X159 %
F & (Putgochu-doenjang-muchim)©] 0.671+£0.013 mg/100 g& 2
7V =A A EH A, =7 A (Mu-saengehae,gul), TE2HA] 2
o] A A (Doraji-saengchae, Oi), =& (Dol-namul)o| A Z+z+
0.249+0.003 mg/100 g, 0.207+0.002 mg/100 g, 0.220+0.007 mg/
100 go 2 582 Zpo] glo] 7Hd W& gk Uehgict g,
F -2 A 0)(Geot-jeori,yeolmu), 2|7 2] H o](Geot-jeori, chicory),

OFu} B 2](Yangpa-muchim), ©]u+2] 53] (Minari-muchim)of| A=
A2 QA olohF TAROAE AU Nali-muchim)
4.41020.191 mg/100 g, 25 2(Gul-muchim) 1.6930.015 mg/100
g, ¥ 27 (Pijogac-muchim) 0.583+0.024 mg/100 g&. 2 1}
Elgton, Y] 4521 924 o] 23 (Ojingeochae-muchim),
7} 2] 3] % Z(Gaorihoe-muchim), 2 %] o] oz F-2)(Ojingeoyachae-
muchim), 3]F2](Hoe-muchim)o] A= AESE R 43lth B;=
chrE A1 ol 99 EASHe AR B 2k B

27, 437 5 §F, G2 FF U, 55 5 A% 3

Ao, oF|F Sl tF 5o ch(Friedrich 1988; Ball
1996; Lebiedziska 5 2006;). T3, Nazmul 5(2013)2] &3L9
A= bitter gourd leaves, red amaranth leaves 53 T2 45

AME By &0l AHNES & & At
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Fig. 1. Quality control charts of vitamin B; (A), B, (B), B; (C), and By, (D) analysis.

3. LI=Fe| H|ER! B2l & "It

=70 &2 HER B &2 Y=/ A
= = A B =(Saessak-salad)= 0.158+0.076 ng/100 g, &+
XAl 8] =(Chamchi-salad) 1.901+0.056 1g/100 g, =532 (Mu-
saengchae,gul) 3.995+0.516 ug/100 g2 A LJgt YR A&
Ae ASEHA GUTh HER Boe Y5 dE ot a4
T A HolrkeS Foke] A9l 22 A Wl &
Zo] ¥7] ol BlEtYl Bp 58744 A& =2 gdolth
(Herbert V 1994). &1} & A-FollA S35 Az =of
Al BlEH Bp7t HEo] H e, o= M= 2o 7}
H Aol 71213 Aoz HojZi) vhd, ojufj R FRFoA
RE AEA BpZt A5 AL T 5 Uit 2
Z Z22(Gul-muchim)} 1) Z 7] 53 (Pijogae-muchim)of A=
Z+7} 8.092+0.576 1g/100 g, 8.133£0.371 pug/100 go.2 §-0]
o2 7 =& S UEr AL, 373 oA 041240116
ng/100 go & 71 A HEEHA ol ofgF ¢ sjitE
o 37 HIER Bk whgE AT HelTh Kwak S(012)
o] BuoAE ofufjfF, 27 9 sjAHE A BEY Bprt A
E5 o] AR 235 Uehigich whaba] vlER] B A
£ SaiAe et Aast sjibES 3 2eske 2ol &

l‘

fr

B}29) Aoz werEth

Qo w 7=

2 7= FHollA 2HEHE =R HEH B, By, Bs
2 Bpd ¥Fe F¥HE7I(HPLOFLD) % 2 345
7|(HPLC/UVD)E ARE-ste] EAstgich &4 nletile &
Asl7] fste] #7128 oz Yi EA4FE HEE AAlst
24 237 A4 e velHYs Flshdla, 2
EASRM)E o]-gsto] FAUT A 58S FHEUT £
uzto A HdF == UEF 25F +E B By, B,
B; 9 B, e AFA o= Frie 23, v B9 B9
=1 3 FH A2 (Putgochu-doenjang-muchim) 3.018+0.016 mg/
100 g2 7P & S UeEtH It HERl B9 99
= HE5F F 253 (Gul-muchim)f| 4] 0.27940.003 mg/100 g
o= 7} A et B2 UEF 5 A4 2 =(Chamehi-
salad)o]| 4] 12.241£0.040 mg/100 g©. 2 7} =2 FHeFe vhet
W Aoz ZAEITE S, HIEE B9 2 AE4
A&7t FERY AFodA e HEHA e, 28 Al &
E4 ARE TS F9+= Bt AEEHNYT UER F 4]
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Bt Bp7h 718 Wol 3hpd AE o2 E 3 2773 (Pijogac-
muchim)© 2 8.133+0.371 pg/100 g g2 Yehyglch &
ATE B g 2T QR E ARSI T4 & F
T2 UERY 84 vigttle] gk & 5 9lgleH, ol
A E AR HolgHo]A 259 72ARE E8&E A
o2 7| "t &5 dAEe} 2EjH AF9 #84 Hg
o EES AR FHSA FFeE BEA TS
AR B 719 4= g Ao E QYZHEch

N

o

Oy
{

]

H

ZHA| =

B AT 20184 % A E|eREelAA o] AT (17162
A1 AE082) 2 438 = 9111, Y 2018 &= Brain Busan 21 23
2 AbQof| oJste] XYl o, oo ZFAL=E YU T
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