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Investigation of water-soluble vitamin (B,, B,, and B;) content in
various rice, soups, and stews produced in Korea

Da-Som Kim', Hoe Sung Kim', Seong Jun Hong', Jin-Ju Cho', Mijung Choi',
Seong Uk Heo', Jookyeong Lee', Haejung Chung®, and Eui-Cheol Shin"*
'Department of Food Science, Gyeongnam National University of Science and Technology
“Department of Korean Culinary Arts, Jeonju University

Abstract A conventional Korean meal includes rice, soups, and stews. The current study investigated the content of
water-soluble vitamins B, (thiamin), B, (riboflavin), and B, (niacin) in rice, soups and stews. Reliability of the method used
in this study was confirmed based on a control chart. Rice contained 0.007-1.270 mg/100 g of thiamin, 0.010-0.172 mg/
100 g of riboflavin, and 0.031-7.582 mg/100 g of niacin. Soups contained 0.036-0.586 mg/100 g of thiamin, 0.008-0.187
mg/100 g of riboflavin, and 0.026-9.456 mg/100 g of niacin. Stews contained 0.004-0.704 mg/100 g of thiamin, 0.022-
0.214 mg/100 g of riboflavin, and 0.047-13.118 mg/100 g of niacin. Results of this study may be utilized as a basic

database for nutritional content of a Korean meal.
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T84 Hlelell AFOoRNH TS
Zxo|th(Kim3} Na, 2001). =84 wlo|Ellz} =
g3zl wEbA ERskedl, 7849 vielell & }
Zj_?l Bl% ElolRl/Apol ol (thiamin) o= T =™, Xﬂ\H.J 7_}—6—

Z7do] HAsA, GE/ATFsE Al g 988 S
= H}OIE}UWE A8 g 257)s A= AA7s 28l
@oF Hpolepvl o 2 delx] Urh(Kwak &, 2006). Bl B
= YREY(riboflavin© 2 BHEH, 1 7FoRE HPEHT,
At A B g AW ARskekel 2hgof 7l gitt Bl RSy
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o] A9 Al 477
4, 282 FHEE
Warsy, 1987). L}Olo}/ﬂ(niacin)i
o] AkslgtY 2Hgo S s,
S ST, SYZHE F 5“7**
vololale] Ayge datri(pellagra)2tal %a
)3 Hu &8 fasitia 4uA o;lﬂ—(]ackson-‘qL Bums
1974). vlolERIS] 71530 taire o3 717k Bt tefet o
T7F BALE S X]”}, 2] ¢] B Extstal ohFst xE9g
of W& ulolEtIY FEEe 3 A= tha B3] 9l

gk vt shehe el wE A WISk Gl AAIAR]
Jo] gle AHoXe dS5wE EE5717F AHria A

olsoll A

doz

AthHLee 5, 2005). Aojolle] 73-¢- ol B3l 100°C ©]
) TRl T 4 vlolel FRe) we salg

S Bty dEA low, gREgne Hizes o o
Zo“ég Ho|z v 4y Aol ApejMox A EsEt
(Ahn, 1999). Z18]3 LoJolile Mojolnlzl g]HZdlel uls|
M AR e EAES TG Akt G S9lofA

= f4A 7R He EAE ¢ JthAhn, 1999). d=re] A
B ARzl dae xE EAXN EE Uleke rHEEAe] ¥
obx 84 wloletnle] &4 $Evh Atk AwHow S8
HlolERE X873 mlgtvle] s ol ﬂld Pgde] w2 A
CA-L %}EW Aot 879 vlolelRle 54 Ame) EFS S

A719k HR= oA B Fo] o] wAlstn, Ao

M o]l IR g AF F T84 velee ml¢-
@ stgo 2 EXske d4do|th(Huret Hwang, 2002). 21373
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J oe] F7ollA ABlEle AEALR e &
HE AFshe =82 71202 e, d5 &9 v 574
(USDA, ARS Human Nutrition Research Center)o|l4= w]=F
oA ARIEL e AES YR Tl A3 HolEue]X
E AL A3, QM E Al FEAES] #E 3 52
HF71ed BHuX A7 5F o8t dFex 49 ARE
W7k ATH(Choe &, 2001). S-ElUEts FRIE9] AAMIEo]
W e TR 94 AFel FHrEo] e AFFEEE HolH
o]~ F=& 93 ATyl 2 FHY AthKim 5, 2013).

et 2 AFlMe Flelx zElEo] A o] 85
€ 5 =@ ANFTE 7R 84 vlelel B, B,, 281
B)ol TS BASISTE o5 B3 dHS FHeR e =vl
AR HH Sk 84 HlolEfRl el digh AlEE =
2 diolguo]= FE5& 9% 7I2AEE AlFstaAt g

ELETE

Al
=

Mz
BoAgo] AFRE A BE ZI7HEEA B A 228 (National
Laboratory System, NLS) 7-5& I3l 2]F)FErAA e} F
FAAFHOE FAE A7) oA 7P e
2 7V Aswel JANEIE B2 AFS AAste] g A
B3ttt Ao ARE AR xR AFoista g2zt
I g wrde2HE o] HYYoH, Yol A8
A2 AFEMAA ] FHFGAIET “AEFBUEPell T
L AN E 7EHATE o] &ate] A =2 xR ZEW
Heluh A5e] xpe|2 Q13 AV Az 2ol gk =
o ZF3hE AFHES LA AT AT F 5759 AR
2= 23%F9 WRQEFAE, AW, AR, $aIEy
1574 %%m— ;zH/\HQ.Hl—
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=
g, a2 AR 2d2 1259 ANFETLS
RN, ARAFAN, AFHXIRIN, FolE g A,
SRR, A7 1DGAN, ZANEGAN, FEEH N, =
AN, GA-E, 282 LAARIN)E AHESATE AT
gwE S8 ZErt $4EH RE ASE SRR NLS
(National Lab System) AlEIZ wiEE o] AF/g&o E/Fet A&
oo w2 HEz xfo] WS Fo|7] g #EAFE AA
WEAdEelA wld ol —20°C ol3ke] W AEE fA5HEA
Aol AREsIGATE WEE Ao AMES WARALEC)NA
25A17F AA8] sl AXl & A AREE S slsA ol
A e 4 Qe vloleldl £A4S Huist Eolaz) skSith H]
ElYl B, B, 3 B, ¥4l ARS-E FFEA RS 77t Aololrl ¢
2H, B EEZH-5old do]I4HFAD), Bl HZH-5AAHFEMN),
ZrRIZH, YRR Ysgolnfol=olm 1 9ol A3l A}
S5 ZE A9 B8 5HOSZ Sigma-Aldrich Co. (St. Louis,
MO, USAZHE FYsIch

FE # HHE
W, =, B A AR SE] Sl 84 wioleld B,

o
38

I B2 FEUHS Kim 5(014)2] WS ol&3ith = &
Asty AA o 5o 5mM -FHARIEENLF 89S 25mL
71t 40°C 2719 %53} F%7](8510E-DTH, Branson, Dan-
bury, CT, USA)E 307k =312, o] FE248 1027 YA+
2](15,000 rpm, Smart 15, Hanil, Seoul, Korea) 3+ & &2
FAstel 045 um 7874 8§ FA] G e 752 (Whatman
Inc., Maidstone, UK)2.2 &jz}sle] HA8 Alg gdoz ARE-3}
ATk ES AR F vlolEll B,o] FEWWS Kim 5(2014)3
21F-3%(Food Codexydell 71A1=lo] Q= wloleld] &4 1223
o] WS o] &-3IATHMFDS, 2011). & @23t A4 oF 5 g
ZH4E2 50mL H7FeE £ 80°C 274 3087 -&4%(SH-
502, Seyoung Co., Incheon, Korea)ollX] 37 F=3It). o] =
& Whatman No. 1 7] 5%°](Whatman Inc., Maidstone, UK)Z
12} A3 £ 045 um T84 SuiE FAP] FHY AgHe=m
22 AFfste] FAe] AjFEH oz AR

HPLCE 0|88t 77|84

A8 FF-H vlolerRl B3 B,9| high performance liquid
chromatography (HPLC)/diode array detector (DAD) 4ol
Agilent 1100 infinity HPLC (Agilent Co., Santa Clara, CA,
USA)E ARE-SISLAL, 2418 E28]#-2 YMC-Pack ODS AM (250
mmx4.6 mm, 5m, YMC-Korea Co., Seongnam, Korea)S ©]-83}31
o BEF & 40°C, AE7] 2 270 nmollA] Pkt
ol5 Sule oMEAL 0.75%F EFfolodoldl 0.2%E -
g 5mM 1-IAIQIEEAAFE A HEE & ByS AY
A Fx=7]€7|(linear gradient elution) 2102 #2418 Xgglo
), o]FAte] &0 S-S 0% 100% AST, 8% 100% AS™, 20
B 75% AS:25% BEM, 30 55% ASvl:45% BEM, 31%
100% A8V, 45%: 100% ASvIZ ZHE3Ha, S5EEEE 08
mL/min®] At} $H ulo]ERFl B,e] HPLC/fluorometric detector
(FLD) £4oll= Agilent 1100 HPLC system (Agilent Co.)& ©]
43tk 48 EEBS YMCPack Pro RS Cg
250 mmx4.6 mm, 5m, YMC-Korea Co., Santa Clara, CA,
USA)S o839 %, Beld 25& 40°C, Baage % 3%
(excitation) 445 nm 12|31 HZ3(emission) 530 nme] H ol
A BRI ol 5 Sl 7525 (vv) H1E2] 10mM Q4te]
FaiF(pH 5.5 WEE &vlE ol&sle TEEEE 0.8mL/
min®E °o]F £ri7k EF WA fle 2dA AES 19
S tHKim &, 2017; MFDS, 2011).

HlolEfEl BrE At
AR el HlolER B WEES olgaje] ollel A
o olgale] TS 31519

=2 T o= T1uw AN

Sxaxb 100

Vitamin BE] 2 (mg/100 ) = Sy oarar o X 000
A=

o 7} nloleh) BEE] FE(gml)

AR 488 EE(Quality Control Chart, QC 2}
S B3l W3] B4k gk AF=E Rl BAEE
golslr] A%k A|EE golxA| A E(infant formula)S -85}
th Aol JEE 1097 Wi 3WHEA BAES ZIs)ste] 7}
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Zro] Hghe AAlsta #2)/dehd (Upper Control Line, UCL)Z
#2834 (Lower Control Line, LCLYS A3, 234484
(Upper Action Line, UAL)3} ZX]3}gH(Lower Action Line,
LALYS AAsiich Beldaiast shabae Bagkel Bagl
o] BAZLE T ol 2RI SRS Bk
Aol el BARE 247 B e ol SIIATHPak 5,
2018).

SAHIX2|

B Aol Bug Ay 33 nE-S 53 Hagd B
AR GRS, Zhzke] H#gk2 SAS version 9.2 (SAS Insti-
tute Inc., Cary, NC, USA) Z213& o]§3le] F£7)9] ts44
(Tukey’s multiple range testyS F3 95% HHA F2dL A

AL THp<0.05).

ZANEL] 79 B 1.00£0.05 mg/100 g&) FFo = AhHEFH
ZHRSDYS 4.86%2H AZEE 7 W9l 10% oulZ 3kl
How, Fedekd(UCL) Hlske(LcL)el 7% 2 1.10
mg/100 g2t 0.91 mg/100 go] HIR M, A FFHI (VAL 24
3 (LAL)S] 739 1.15mg/100 g3} 0.86 mg/100 g& R AT} 10
A7F wiY 3RHES T Aol AP 2AseHIS =
ek #tol IR edol spololnl FAle| g A=E g9l
SFATHFig. 1(A). BEZeRIe] 7 Bt 1.87+0.15 mg/100 g
FFOE RSDE 7.89%30 00, Hel gz dejstaadel -
7247} 2,17 mg/100 gZ 1.58 mg/100 g2 M ow, 23)4de+x
ZA&8hde] A4 232mg/100 g7 143 mg/100 gS BRI, BE

ol AR X sgHlS 2Fske Frol ER1HA ot
ZEEY Al the A=E SAsATHFig. 1(B)). Holotal

Lo

W A0 AxE HW 103]9] JolRA|NFEe] S Het
7.58+0.17 mg/100 g2| ko2 RSDE 2.37%ZM 10% °oWE 3
Qe o, AP dedst AelsledS 712t 7.93 mg/100 g2t 7.23
mg/100 g&] WG oH, XA XA ¢ 8.10
mg/100 g7k 7.06 mg/100 g& ERH O] Lpo]olal JA] Zx]/dehad
I} ZXFeHE sk Fhol SRIEA ol Ak tisk A1
FE AUt (Fig. 1(C). dF oz QC AEE AP AL
= AlE7F B4 == 717 59 dull(intra-day)?t L 7H(inter-day)
Aol ik A AAEI HSH EAo] AUz 43
AEAE AT, AP 2 7Fss 320 £A,
271719 a1, 2|3 AhARe] QAo tidh 3l W
gk HslE AAsle] ZE Azt g FEEA ASEAk
o= Sth(Park &, 2018). o|HS AT AH S Fotd & A
TFolA AAshE ARk AEE HAET 4 Uk

=
b
=
b

=

&

KX
=
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HIO|EI2I B, &2

oAl LHEE 3 F W, F(@)F, 2L ARl
EA)5H= BlolElYl B, (thiamin)e] $H3-S Table 191 YeERAAT
23%9] yiiol| e Aolotwl TS Ful(Susubab)oll A
3H= 0.010mg/100 go] 718 W& ke Jeplilar, A2leis=t
Wh(Seoritacjapgokbab)®] XS E 7Y =2 1.270 mg/100 g&

2 IRAIFAHp<0.05). L F FAFH2W(Chamchibbokeumbab),
$HFF WK (Wandukongbab), 7173325t (Kijangjapgokbab), 77t
Y (Heukmijapgokbab), | 22 (Chaesobab), 18|l 3J}o]g}o] X
(Hirice)IM = Aolotwle] ER1=A] gttt 2289 =(F)e] 73
< YolR A= (Naengidoenjangguk)o| X1 7178 22 =¥ 0.005
mg/100 g°] ERIE| AL, A= (Sagolguk)l X 7Hd E& gl
0.586 mg/100 go] 1= Ath(p<0.05). T3+ 1| B Miyuknaeng-
guk), TSR (Dubudalgyaltang), &2 7¢=1(Kongnamuldoen-
Jangguk), Z9FE A= (Hobakdoenjangguk), 3l & ¥ 7= (Haemul-
doenjangguk), B A= (Myulchimiyukguk), M-$-719 = (Saewoom-
ivukguk), WI5==1(Baechutguk), 123l A= (Jaechupguk)lM+= At
olotrlo] BRRIE|Z] Aodth. 12F2 AFAAME LRI
(Dalaedoenjangjjigae)?| Xl 7P S 3HFQ1 0.004 mg/100 goIA S
H, QAN (Ojingujjigae)ol A 7V =& =21 0.704 mg/100
gol ERIHATHpP<0.05). Bgt SEAXNHMN (Umukkimehijjigae), 7=
TN AR N (Jogaedoenjangjjigae), L3l FU=EFH 7 (Kongna-
muldoenjangjjigae)| A= Apolotrlo] BR1EA] EghTt,

Kim#} Na(2001)¢] BEoA FHEIEIEE 72 7HF 100
g T Aolotdlo] =2 AEFS AL, I F HdUHFHeRE T}
& Aoloprle] R UEe AEFS AF H(laveno R
M 120 mg/100 go] S BISIIA, o]Hd g &
A A e M e 9t (Seoritacjapgokbab)?] 1.270 mg/100 g}
Abgt g Bt

T8/ vlolEpRIQl Mojolnle 27| Al 7FE & X8| A
7ol ZojQel meba] Mololul L Yo EAshs ¥E aE
Tx9 WEaly] Ateole] shsbdgte] HotEwA sloloinle] gk
A4S AAEtHDwivedi®t Armold, 1973). Hur2} Hwang(2002)2]
Hio] mEH 25 mE Aojolrle] oJ SHENA Eo #
Rl 100°C o] 2:welolAe] 7hE2 vl ke,
Ht 20l R21C7H] A =, 9 S48 AU 35%
7k F7Retial A ok ey ol # sk Lo ot Hlo]
olvle] EHES] Ay= v Aol gk AFgo =M thekst
2FAEC] A AERA JEiM o= AR 7 E Bed
T Jom, AF W ket dalAste] s FeiA st
o]Fojd & il RIEIL JTHDwivedi®t Armold, 1973).
F apolobrl e pH @ool wabs] thegl PFAS Hole=d], A
B9 pH 2.04.0 FHGlA 7HE 843 ¢] Holuw, pH 7.0
ARl gty oAM= 28lE Ao "Wojxiths Bt
thDwivedi®} Amold, 1973). F7F2 2]Fo|A #Mololrle] 2]
A oA ] sZRERE ofue}t AT w) x|l oJ3iA
E4o] dASh RuE Qlo] AvFel ZE|gel 7FEAZE
P 74 Mololrle] AEES FY F Atk gEiA A
5, 2016). =uie] A& Tsdt 7= e Aol A
Tt 7155 7 o] 2 AHE F2]9]
FHE FAHLE o]Fo] A3 F2& o] &
SICHKim, 1985). W] HALRNA 7 Bf L
A7k Bogo] W #o] vt gEA o, oj#dt &
2 YRR FEEA TS F3ATIE AREEe ST
3l=9) Aol e Ae® HIEHY UrkKim &, 1995). &
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Fig. 1. Quality control charts of thiamin (A), riboflavin (B), and niacin (C) using an infant formula. UCL: Upper control line, LCL: Lower
control line, UAL: Upper action line, and LAL: Lower action line
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Table 1. Thiamin content in rice, soups, and stews

Sample Thiamin content (mg/100 g)

Rice Gochukimbab 0.14540.004<"
Chaesokimbab 0.320+0.025"
Dakkokikimbab 0.144+0.003%
Gaeranbbokeumbab 0.078+0.003"
Sokokibbokeumbab 0.039+0.005"
Chamchibbokeumbab -
Chaesobbokeumbab 0.03620.002"
Dolsotbibimbab 0.122+0.005¢
Yukhoibibimbab 0.083+0.006°
Susubab 0.010+0.002"!
Yungyangdolsotbab 0.032+0.002"
Wandukongbab -
Kijangjapgokbab -
Borijapgokbab 0.038+0.009"
Seoritaejapgokbab 1.270+0.015°
Hyunmijapgokbab 0.075+0.001™
Heukmijapgokbab -
Chajobab 0.024+0.0034
Chalbab 0.007+0.001"
Chaesobab -
Kongnamulbab 0.058+0.002'
Patbab 0.0460.004"
Hirice -

Soups  Ukujigomtang 0.098+0.002¢
Gulguk 0.036+0.0012
Miyuknaengguk -
Dubudalgyaltang -
Dongtaeguk 0.064+0.001°
Doenjangguk 0.208+0.002"
Naengidoenjangguk 0.005+0.001"
Miyukdoenjangguk 0.037+0.001#
Kongnamuldoenjangguk -
Hobakdoenjangguk -
Hobakipdoenjangguk 0.141£0.005¢
Haemuldoenjangguk -
Muguk 0.053+0.003"
Honghapmuguk -
Daehapmiyukguk 0.036+0.001#
Myulchimiyukguk -
Saewoomiyukguk -
Maemilmukguk 0.203+0.006
Baechutguk -
Sagolguk 0.586+0.005*
Saewootang 0.0460.004"
Jaechupguk -

Stews Dubugochujangjjigae 0.054+0.002%
Hobakgochujangjjigae 0.040+0.002°
Kimchijjigae 0.078+0.001°
Umukkimchijjigae -
Naengidoenjangjjigae 0.005+0.001"
Dalaedoenjangjjigae 0.004+0.001"
Sokokidoenjangjjigae 0.029+0.001°
Jogaedoenjangjjigae -
Kongnamuldoenjangjjigae -
Doejigogijjigae 0.075+0.002
Nakjijeongol 0.0900.001"
Ojingujjigae 0.704+0.025°

DALl values are expressed as the mean=SD of triplicate determinations.
Means with different superscripts(a-1) are significantly different at
p<0.05 by a Tukey’s multiple range test.

wE TR WS Base] gled, FHAF el dEE
pH| W3S = wf o] A5 HARPEA pH7F Sebxit
Husigded], Aol 49 pH 5824 2 Yepldou, B
2], T 5 7R 29 A9 FAA F pH 6.662 T T
7FtAThal B arskth(Kim, 1985). B Ao 79 S8 AR
&o] 17w 7hFeIloy, wel, T 2 /R A= 7

w8} e 2R STk ol WAL Aole e
glaafol e JFS v, A B FFa] FEE

o o o

T 1
o
ool
?
=)
e
)
kd
T
Rl
ol
ol
2
£
[}
3
)
2
)
o2
e
BN
Ach
2
=)
Mt £ 1o

AN 71 FR8 eae A% FHP ARl =

A 4= Utk 22 s =E AR 7+ wET] gE) AR
H AgoF 8 AYo dF HAE ke 4
(Park®} Kim, 2016). A3k #A HETE 7557 FolH]
AHS7R) 2 7sEE Sk FAGA dF AFC oE
oFeh Hzhge AgHor ALRe AAE 2Hse 3
(Matters 1984). = () #7/HFol EAlst= LFNa)el 42
2] MR} 22 (blanching)g X & Fefo] F7sithe HaL Q)
SH(Kim &, 2016), B/ F84 vloleiHle] EAE Ui
AHA AR tE A7e Bxd vt gloy Fule) =@
I AAF e AFY] =2 olf T FE dARFe s
o] Hlgo] wobd I ARE XAt A UtHKim
5, 2012). & AelA HE AFA] dig A=E AAEe %
AN Ao w2 AFH T zjo|2 s A LHREY] 75
/g ulolelRle] HAHS ddshs st ZRAEEN HES)
B Zow S Aoz wudEd,

ox
o
K3
4
%0
)

H

=
o
AR

i

HIOIEIAl B, &E

HYollA 2HEE g F WR, S@)F, 282 AR
EA)3k= BlolEl B, (riboflavinye] -2 Table 20 YERNRITE
2359 wRel i EEH e 2= (Borijapgok-
bab)°l 0010 mg/100 g= 7P W& -8 Jepiis, 93714
wH(Dakkokikimbab)©] o)X o2 714 =& 0.172 mg/100 g =2
FAH ATHp<0.05). H271 7S FADSH 2lBZT =F oA
7 = o m RIFITH(p<0.05). 2252 FEH2 A$- 1]
AW (Miyuknaengguk)o| X1 71 & 31 0.008 mg/100 Ol
IR, F=(Gulguk)oll X 7P =& T 0.187mg/100 g
o] FIE A THp<0.05). 125 AMFrME sutaF4A )
(Hobakgochujangjjigae)| A 7H¢ w2 <21 0.022 mg/100 go] A
o, FUEEZH N (Kongnamuldoenjangjjigae)o|X 778 =2 3
2l 0.214 mg/100 go] R ATHp<0.05). 5752 HAAFAA]
WA 02 FAD, FMN, 8|3 2|HENe] nE A87) 3
Ao}, vlole] B, XA ko ze| R Il s oigh
HAE ANEE EAER &t

oFgAd el FdolA 2R EFYHIS slel 120 AriFe
Pdaitial dEiA oy g 374, B =&, 18
Aol ofsf @A EalEtia d#A Arth(Chung 5, 2016).
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Table 2. Riboflavin content in rices, soups, and stews
Content (mg/100 g)
Sample . . . ,
FAD FMN Riboflavin Riboflavin Eq." Total
Rice Gochukimbab 0.0010.001" 0.023+0.001¢ 0.0620.002" 0.0810.002" 0.086+0.003%
Chaesokimbab - 0.01620.001%" 0.060:0.002" 0.073+0.002° 0.07620.002°
Dakkokikimbab 0.084+0.006* 0.020+0.001%* 0.068+0.003° 0.122+0.006 0.172+0.009*
Gaeranbbokeumbab 0.083+0.009" 0.039+0.002° 0.018+0.000° 0.086+0.005" 0.140+0.011°¢
Sokokibbokeumbab 0.029+0.003¢ 0.079+0.007° 0.051+0.003¢ 0.127+0.004* 0.159+0.007°
Chamchibbokeumbab 0.016+0.001¢%" 0.004:£0.001" - 0.01120.001" 0.0210.001"™
Chaesobbokeumbab - - 0.061+0.001° 0.061+0.001¢ 0.061+0.001#¢
Dolsotbibimbab 0.041+0.001° 0.014+0.001°® 0.036+0.002¢ 0.065+0.002¢ 0.090+0.002¢
Yukhoibibimbab 0.049+0.001™ 0.005+0.001" 0.015+0.001° 0.041+0.001° 0.068+0.001"®
Susubab 0.010:£0.001¢"* 0.0030.001" 0.0010.001° 0.008+0.001" 0.014+0.001*
Yungyangdolsotbab 0.056+0.004° 0.008+0.001¢" - 0.0310.002" 0.063+0.004¢
Wandukongbab 0.012+0.001¢" 0.0010.001° 0.0010.001 0.0070.001’ 0.014+0.001™
Kijangjapgokbab 0.008+0.001"* 0.001+0.001" 0.002+0.001¢" 0.007+0.001’ 0.011+0.001*
Borijapgokbab 0.005+0.001% 0.00120.001 0.004+0.001 " 0.007+0.001/ 0.010+0.001"
Seoritaejapgokbab 0.017£0.006°® 0.0010.0021 0.006+0.003" 0.015+0.002¢" 0.024+0.005"
Hyunmijapgokbab 0.015+0.001%" 0.003£0.000" 0.004£0.001 " 0.013+0.001" 0.022+0.002"
Heukmijapgokbab 0.023+0.004%" 0.007+0.002¢" 0.002:£0.001" 0.018+0.003¢" 0.032+0.006"
Chajobab 0.013+0.001¢" 0.002+0.001" 0.003+0.001¢" 0.011£0.001" 0.019+0.001™
Chalbab 0.003+0.001™ 0.012+0.001"% 0.0060.001"" 0.017+0.001¢" 0.02120.001"*
Chaesobab 0.010:£0.001¢"* 0.014+0.002"% 0.008+0.001" 0.023+0.002¢ 0.031:£0.003"
Kongnamulbab 0.003+0.001™ 0.054+0.006° 0.003+0.001¢" 0.047+0.004° 0.059+0.0068
Patbab 0.025+0.001%* 0.003+0.001" 0.003+0.001¢" 0.016+0.001¢" 0.0310.001"
Hirice 0.010+0.001¢"* 0.006+0.001" 0.002+0.001¢" 0.011£0.001" 0.018+0.001™
Soups  Ukujigomtang 0.003+0.001% 0.003+0.0011 0.035+0.001% 0.039+0.001" 0.041+0.001%"
Gulguk 0.116+0.003* 0.063+0.001° 0.008+0.007°® 0.110+0.006° 0.187+0.006
Miyuknaengguk 0.008+0.001% - - 0.004+0.001™ 0.008+0.001™
Dubudalgyaltang 0.036+0.006* 0.030:£0.004" 0.040+0.001* 0.080::0.006™ 0.106+0.010°
Dongtaeguk 0.021+0.001 0.004+0.0011 0.018+0.001¢ 0.031+0.002" 0.044+0.002
Doenjangguk 0.010+0.001" 0.003+0.0011 0.003+0.001%" 0.0090.001 0.015+0.0005™
Naengidoenjangguk 0.027+0.004°" 0.041+0.001¢ 0.0160.002% 0.061+0.001% 0.085+0.003¢
Miyukdoenjangguk 0.033+0.001* 0.030+0.001" 0.01440.001 0.053+0.001° 0.077+0.001¢
Kongnamuldoenjangguk 0.061+0.004° 0.032+0.001" 0.019+0.001°¢ 0.071+0.002<¢ 0.112+0.004¢
Hobakdoenjangguk 0.009+0.001" 0.010+0.001"™" 0.008+0.001¢f 0.0200.001" 0.028+0.001"i
Hobakipdoenjangguk 0.010+0.001" 0.007+0.001" 0.0010.001"" 0.01240.001™ 0.018+0.001™
Haemuldoenjangguk 0.011+0.001" 0.023+0.001¢ 0.0300.001° 0.052+0.001°¢ 0.063+0.001°
Muguk 0.03240.003%* 0.012+0.001" 0.001+0.001" 0.025+0.001¢" 0.045+0.003"®
Honghapmuguk 0.016£0.004¢" 0.020+0.001¢ 0.005:£0.008%" 0.028+0.011%" 0.041+0.013%"
Daehapmiyukguk 0.020+0.001 0.010+0.001" 0.001+0.001¢" 0.018+0.0017 0.032+0.001¢"
Myulchimiyukguk 0.022+0.003" 0.011+£0.001" 0.002+0.001"" 0.02120.001" 0.035+0.003="
Saewoomiyukguk 0.008+0.001% 0.002:+0.001° 0.001£0.001¢" 0.006+0.001™ 0.010+0.001™
Maemilmukguk 0.003+0.001* 0.001%0.001 0.020+0.001° 0.02120.001" 0.023+0.001™
Baechutguk 0.084+0.005" 0.050+0.003¢ 0.005+0.001%" 0.082:0.003" 0.139+0.005"
Sagolguk - 0.036+0.004* 0.009+0.001°" 0.038+0.003" 0.045+0.004
Saewootang 0.017+0.003¢" 0.088+0.002° 0.034+0.001% 0.111£0.002° 0.139+0.003°
Jaechupguk 0.020+0.004 0.03240.002¢ - 0.035+0.001"% 0.053+0.002¢
Stews  Dubugochujangjjigae 0.061+0.003¢ 0.032+0.001° 0.042+0.001* 0.094+0.001° 0.134+0.003°
Hobakgochujangjjigae - 0.004:£0.002" 0.018+0.002" 0.02140.002¢ 0.022+0.002"
Kimchijjigae 0.034+0.001° 0.009+0.001°f 0.013+0.001¢ 0.036+0.001°" 0.056+0.001°¢
Umukkimchijjigae 0.008+0.001" 0.002:+0.001" 0.017+0.001° 0.023+0.001¢ 0.027+0.001°
Naengidoenjangjjigae 0.003+0.001" 0.055+0.001* 0.013+0.002¢ 0.057+0.002¢ 0.070+0.002%
Dalaedoenjangjjigae 0.003+0.001" 0.060+0.008" 0.007+0.003¢ 0.055+0.005¢ 0.070+0.006%
Sokokidoenjangjjigae 0.036+0.008° 0.016£0.001%* 0.0100.001°% 0.039+0.004°" 0.062+0.008°
Jogaedoenjangjjigae 0.049+0.001¢ 0.013+0.002° - 0.031+0.002" 0.061+0.002°
Kongnamuldoenjangjjigae 0.184+0.011° 0.026£0.002" 0.005+0.001" 0.108+0.006" 0.214+0.012°
Doejigogijjigae 0.039+0.001% 0.023+0.001* 0.021+0.001° 0.057+0.002¢ 0.084+0.002¢
Nakjijeongol 0.074+0.001° 0.020+0.001¢ 0.017+0.001¢ 0.066+0.001° 0.111£0.001°
Ojingujjigae 0.030+0.001° 0.025+0.001™ 0.009+0.001° 0.042+0.001° 0.063+0.001°¢

YRiboflavin Eq.: Total riboflavin equivalent=(FADx0.4537+FMNx0.7869+riboflavin). ?All values are expressed as the meantSD of triplicate
determinations. Means with different superscripts within a column (a-m) are significantly different at p<0.05 by a Tukey’s multiple range test.
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Table 3. Niacin content in rice, soups, and stews

Sampl Content (mg/100 g)
ampie Nicotinic acid Nicotinamide Total
Rice Gochukimbab 1.14440.001° 0.2224+0.003° 1.366+0.003¢
Chaesokimbab 1.061+0.080° 0.161+0.010¢° 1.222+0.086*
Dakkokikimbab - 0.164+0.005¢" 0.164+0.005™
Gaeranbbokeumbab - 0.398+0.016° 0.398+0.016™
Sokokibbokeumbab 6.821+0.499* 0.761+0.030° 7.582+0.528"
Chamchibbokeumbab 0.228+0.008¢" 0.460+0.015° 0.689+0.023"
Chaesobbokeumbab 0.703+0.007% 0.020+0.001' 0.723+0.007"
Dolsotbibimbab - 0.179+0.003" 0.179+0.003™"
Yukhoibibimbab - 0.103+0.019' 0.103+0.019"™"
Susubab 0.161£0.003¢" - 0.161£0.003""
Yungyangdolsotbab 0.217+0.002¢" 0.025+0.002" 0.242:0.003""
Wandukongbab 0.3060.003™ 0.020::0.000" 0.3260.0037"=
Kijangjapgokbab 0.203+0.005%" - 0.203+0.005™"
Borijapgokbab 0.357+0.002¢" 0.028+0.007" 0.385:0.008"™¢
Seoritaejapgokbab 0.0120.003" 0.0550.004" 0.066+0.006""
Hyunmijapgokbab 0.610+0.007" 0.066+0.001 0.676+0.007%
Heukmijapgokbab 0.187+0.002¢" 0.1410.000¢" 0.328+0.003/"
Chajobab - - -
Chalbab - 0.031+0.0014"' 0.03120.001
Chaesobab 1.547+0.036" 1.207+0.030* 2.754+0.014°
Kongnamulbab 1.019+0.038* 0.148+0.003=" 1.167+£0.038*
Patbab 0.817+0.092% 0.120+0.007™ 0.937+0.099%
Hirice 0.098+0.002¢" - 0.098+0.0027™"
Soups Ukujigomtang - - -
Gulguk - 0.013+0.001" 0.013+0.001*
Miyuknaengguk 0.026+0.001* - 0.026:0.001%
Dubudalgyaltang 0.680+0.012" 0.145+0.001&™ 0.826+0.0118
Dongtaeguk 0.158+0.004 0.193+0.004¢" 0.352+0.007"
Doenjangguk 2.235+0.061¢ 7.220+0.102* 9.456+0.158"
Naengidoenjangguk 3.849+0.025°¢ 0.162+0.005¢™ 4.0110.025¢
Miyukdoenjangguk - - -
Kongnamuldoenjangguk 1.344+0.010° 0.354+0.002¢ 1.699+0.012°¢
Hobakdoenjangguk 1.476+0.029° 0.127+0.007¢" 1.603+0.035°
Hobakipdoenjangguk - 0.021+0.001" 0.02120.001"*
Haemuldoenjangguk 8.372+0.137* 0.431+0.008° 8.803+0.131°
Muguk 0.682+0.008" 0.275+0.003¢ 0.957+0.011¢
Honghapmuguk 1.162+0.003¢ - 1.162+0.003"
Daehapmiyukguk - 0.203+0.001° 0.203+0.0011
Myulchimiyukguk 0.048+0.003* - 0.048+0.003"
Saewoomiyukguk 0.222+0.001 - 0.222+0.001™
Maemilmukguk - 0.026+0.001% 0.026:+0.001%
Baechutguk 0.141£0.003" 0.012+0.001% 0.153+0.003%
Sagolguk 4.438+0.022° 0.603+0.005° 5.040+0.025¢
Saewootang - 0.078+0.005" 0.078+0.005%
Jaechupguk - 0.095+0.001™ 0.095+0.001™
Stews Dubugochujangjjigae - 0.487+0.036° 0.487+0.036*
Hobakgochujangjjigae 3.304+0.022°¢ 0.110+0.002¢ 3.414+0.022°¢
Kimchijjigae - 0.628+0.003¢ 0.628+0.003"
Umukkimchijjigae - 0.100+0.006* 0.100+0.006!
Naengidoenjangjjigae 3.725+0.058" 0.170+0.004" 3.895+0.060°
Dalaedoenjangjjigae 12.978+0.028* 0.140+£0.012¢" 13.118+0.028*
Sokokidoenjangjjigae - 0.338+0.001° 0.338+0.001"
Jogaedoenjangjjigae 0.182+0.002¢ 0.168+0.004" 0.35+0.005"
Kongnamuldoenjangjjigae - 0.028+0.001" 0.028+0.001
Doejigogijjigae - 1.365+0.030* 1.365+0.030¢
Nakjijeongol 0.098+0.002° 1.064+0.022° 1.162+0.020°
Ojingujjigae - 0.047+0.001" 0.047+0.001'

DAll values are expressed as the meantSD of triplicate determinations. Means with different superscripts within a column (a-1) are significantly

different at p<0.05 by a Tukey’s multiple range test.
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o FEEYVL 2FelA AEe s EN 28-S ehed,
T ol 72 gz FAWY] AL FRE o]FoA A
o] (Fujimake®} Morita, 1968), LAl 2Jsl|A] tho|sto] =210
Z#))4l (dihydroriboflavin) .2 719 H o2 FAEn] 2E WolA
7g dEse] Aoz e B EAdE HEd ¢ Qe
TEE o]FoA] Ut} Ik £Fe] 1EHA dx|e tislA=
iAo Hgsittal dA Stk Lee 5(2005)°1 2k 2]
BEYRIo] =0 o3t vloletyl Eall&ze] it AFolx
Ho® st B on, F7HoR FE g 7
A3 GA T2 849 vleleldle) A Eltial Bk
t}. 53] FMN#} FADS] A9 A9 (pH 5.0 olshelr= 21
ZERIc 2 o] AT HA| o] FART B E T I rh(RusselZ
Vanderslice, 1990). Hlo|ERR Bo] 739 A@ZFo| sk A7} o
2 784 T viE] Hlxrt wol AFe tid =T =
A= o}, 7153 FEeg 2 w, FMN FADS] 74 A
WAGAL 71t vlolefRlolgt Ag Al A4ke] Akt A
at=lm, 22218 7kl FAAY FHFo] Fista, dFH 7+
A e, gEdll, 2 ofgpEAte] TR WolAH
A oje] 717 FA8-S oF7IAZItH(Hoppel &, 1979). ESt Shaw
9} Phillips(1941)9] RrollA 2lRZenle] AFE F A T340
At A A ] Fxo HIEAS e, oleg ¢
1S IRA ] Ag oz sk A A 2 A
BEh o)ze] FREHHIL AT FEY & oA A7
AGEZe] giapel #sy] o] Z@FAol dA=HA d=
& 23 HF7E o] Fojxof st ulolElRlo R ATETE

Hio[E2l B, &&F

el anlEE Y F

i

= HE, (@), 283 ARl
EA5= vlelE] B, (niaciny®] ¥ Table 30 YEMISATE 23
Zo] wioll e dololdl sk ZWN(Chalbab)ll EA 3=
0.031 mg/100 go] 7H¢ w2 FFES e, 2378w
(Sokokibbokeumbab)°] o122 7MY &2 7.582mg/100 g0 =
PRI ATHp<0.05). 22F2] = (&)°] 735 WSS = (Miyuknaeng-
guk)ZF WY F=(Maemilmukguk)l A 78 w2 gHeFel 0.026 mg/
100 go] =N, B (Doenjangguk)| X 7HE =& 0l
9.456 mg/100 go] A Ahp<0.05). 12%F2] A FolMEs Fut
EHIA 7N (Kongnamuldoenjangjjigae)| X 717 -2 =21 0.028
mg/100 go] o™ | AR (Dalaedoenjangjjigae)1 7V =
< 1 13.118 mg/100 go] ERI= ATh(p<0.05). 5752 AAA]
FollA JfEH oz YFI €l AKnicotinic acid)?} Y I Elo}njol=
(nicotinamide)2] H|&H1 AJE7F Lo, vlolElR] B, WA 3
o 29| tololrle] gHaFea] Bl AEw 2R B3t
sEzxe dud Heo F2E 7H yololile mj$- oHy
3laL 9 F oluRel] tisiA £ Eo] W nlolElRloz dEA
Ak AF WollM 4sE fEste AHEEZS v Yie
EZHEL volopilste] ubgoll oA wlolElYl B3l 2R ZEWI
22 gL ek AksAg 71ER AR o8 WA Akt
Zld=o] vololrle] 42 w9 Yirhal RIS QIck(Bruhlmann
3} Hayon, 1974). B3t volopilotuto]l=9] 749 A& FollA =t
e = wFdeeel=et A3 FHE EAEH, 5]
g, 9, A, @719} Akslel] w9 ek BAS 7EAAL ATk &
A ok T3 Ahn(1999)2] Aol = Liojolile thE 84
dlolglRle] Hlgte] 21F9] 7hg Foll HAEE EHe) X7
of disll AN FRE HI o] P EHdE] W
|= U= T S7s =

ol !

%

H

o oF
I

=W 2] 7P 718AQ 8] WE, S(@)F, 18
AL Rl EAske the w5 878 HlolEId B
(thiamin), B, (riboflavin), ZL2] 3L B, (niacin)¥] &S AT
el e 7ol wE dAlEle] Z7o] thket 84wt
olepvle] FFE UERL, H(@)el B AAHew =

EEFOR JEEwY FHEIHTE AHAUL, AN 73
ANEE ARGE A|Fo we} vheFet vtoletvle] S vERA
ok 2 A A Rl AAREe] GFEE dlolEHo]
Fo% 78R 48 Zo® AdEy, 7|2 AfErt i
FHHT ol tEEd mEtA vge IEES Bl
= A& AT ASHA ATE Bste] A 5 glo] Thgs
| EXlste 2o PRl et vloleuo]=slE Bl =
ARG S 913 o] HQE Ao A

aAle| =

E AT 2018d% A FoekEebdAle] ATuNEn]| (171624
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