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Abstract

Steamed and braised dishes (SBDs) are staples of the Korean diet; therefore, knowledge of their nutritional contents
is important for public health. To investigate the nutritional value of these foods, 25 different SBDs prepared following
standard recipes were analyzed for retinol, B-carotene, vitamin E, and cholesterol contents using saponification
coupled with GC and HPLC. To ensure the reliability of the data, the analytical methods were validated. The
method showed acceptable precision (repeatability 0.9-1.3% RSD and reproducibility 1.1-5.9% RSD) and accuracy
(95.6-101.1% recovery). The concentrations of the fat-soluble components in the SBDs varied widely depending
on the constituent ingredients; cholesterol, retinol, B-carotene, and vitamin E concentrations were 0.0-246.7 mg/100
g, 0-155.1 pg/100 g, 0-1203.2 1g/100 g, and 0.09-1.85 mg a-tocopherol (T) equivalent/100 g, respectively. The
highest retinol and B-carotene concentrations were observed in steamed egg with milk and braised egg, respectively,
while neither was detected in braised mushroom or lotus root. SBDs prepared with egg showed the highest contents
of cholesterol, vitamin A and E. The a-T form of vitamin E was detected in all SBDs and was predominant in
most dishes, followed by y-T. y-Tocotrienol was a lesser ubiquitous form of vitamin E and detected only in
Kkwarigochu-jjim and Eomuk-jorim. This work can help to provide nutritional guidance regarding the typical diet

of the Korean population.
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A E 3B ZE2HEe] ARV w2 ARSE o] FolA sle
U ols Al #3 HelE e vuek Aol
b, 2 Apelae dele] i FAZ 7]
= 3983 key food 2] AE = 92 "W g He g
Z-F 2552 AFska o8 HE YO R 2o &
]Eq] q}zﬂ. H]E}u] A EY ol ﬁa]/\]—;ﬂi z;w)cg EAJ;}oq
DB 7% AR AFstust sk we, %744 EG
2 DB :TL__T Q3 BAZH skt dl BA AT ﬂy_é
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2 % A=

| 2HE B2 918 95 % TF (external standard)-©-
2 cholesterol(Tokyo Chemical Industry, Tokyo, Japan)Z} U]
F- 3 -F(internal standard, IS)S.2 5a-cholestane(Sigma-
Aldrich Co., St. Louis, MO, USA)S AF&-815] o, HlEll
A B2 93} retinol#} B-carotene, B E}FE! E 418 ¢t
tocopherolZ} tocotrienol 3% Slgma—Aldnch Co.l| A
TYste] ARESIRITE 71EF AFRE Aok B Sl S5
9 HPLC 55= AHE-3HTh 'E‘@.HJ-J 2 A Sl
AL8-3t ¥ F2F31 52 (standard reference material, SRM)-&
SRM 1849a(infant/adult nutritional formula)®} SRM
3251(saw palmetto)©] 2} 2.7 National Institute of Standards
and Technology(NIST, Gaithersburg, MD, USA)°l|A] 13}

o A-gsteT,

AE HIZ wal

%‘ - O%X:g:
D AR, HAGEIA, 4 5 ek
IS o2 HFelskEean Ay neh 2ol
o

Ak xEE AEFS #4438 #PE A% F National
Laboratory ~ System(NLS)  AlE](Sookmyung Women’s
University, Seoul, Korea)l| ] Zg}o|ofo] 29} ofo] ~3l o
2 PP T 2RO EEn WeE AR -
70Coll A Haasty Ao Ag-staith

x|

0

M ME FZ=(saponification)

Z ol 5 g] A|RE F 3}l 6% pyrogallol ethanol &4
S 10 mL A7 & 1087 %5343 @] (sonicator,
Cole-Parmer 8893, Chicago, IL, USA) dto] Al &<} T2 st
/\qo]:i ;} Tﬂr ;}goi %J}oﬂ 60% KOH _Q_oﬂ_CL
8 L2 sejo] Efekn 22T Aol 4T Tl

Ay



798

o

FHEA G

T71E XA AT X & FZ3 air condenserE T2t
S} shaking water bath(HB-205SW, Hanbaek Scientific Co.,
Bucheon, Korea)ol| 4] 1A]3F 5<F 75T, 100 rpm o2 73}
(saponification)a}{t}. A3t €1 & F2s] W7tst A3l
Nl 2% NaCl €< 20 mL 7}ske] W8-S FHAIZ Tk
sl ol] FZ-81l(hexane:ethyl acetate=85:15, v/v, 0.01%
2,6-di-tert-butyl-4-methylphenol(BHT)) 15 mLE 7}ste] 2+
7t AEs] 33 o oA HXAIA nhexaned &
sttt 284 Aditol +%%E mhexaned - sodium
sulfate anhydrous7} A 1% fr2]&ol] FAIA 50 mL % &
Fetade FHsEIT o] HF S 33 v & AR

=842 50 mL=E g8kl & st A S ¢
FHo =z ALgstATh

2

oy

HElE ¥ HESIZEl EA4(HPLC)

g el =2 HlEl7t2E #2492 saponification &2 %3t
FZ9S HPLCE o|&3lo] BAEAYom E43lgit
(15). Al@ ol =4 10 mLE FHoto] ZAa=Z ulE 3
A7 & A)-8-af &1l (ethanol:chloroform=4:1, v/v) 1 mLo]
A3 3FA T -2 2 045 um membrane filter(Advantec,
Tokyo, Japan)Z ©]3}3}] HPLC(Agilent, Santa Chlara, CA,
USA)E #4383t 46l AH8-E Z71-& Vydac 201TP
C5(4.6x250 mm, 5 ym, GRACE, Santa Clara, CA, USA)°|™
#Z7]= photodiode array detector(PDA, Agilent)E A-8-3}
of glEl=3t WEERS 242} 325 nme} 452 nmell A =
3t th o] 522 methanol:butanol:water(6:1:3, v/v/v) &3
& o] % A, methanol:butanol:water(89.5:10:0.5, v/v/v)S
0|57 B2 A&t o At #elE A gradient 241
o v 27] 0-8% F<F olFY A 25%(°1F% B 75%),
8-50% B2t ol AS 0% E 71, 50-55% F<t o]
A 90% A, ol F 55572714 ©1'5 AS 25% = 2
70 57-65% Bt FAIAATE ©) 8 S 1 mLmin©] ]
th dEs EFLAe 7709 F%2.371, 1.186, 0.593,
0.296, 0.148, 0.074 2! 0.037 pg/mL) W =2, WEFIZE-S
6709 HX=(2.483, 1.241, 0.621, 0.310, 0.155 2 0.078 1
gmL)E A st o F A BT FE 4

A3E 1g/100 go &2 YERRAT

H|Et2I E &2 24 (HPLC)

HEH E & 42 234149l et 285k
th F=9 2 mLE 85| sl daz Sl 3TAR]

+ n-hexane 1 mLE AJ-&3lstth Al &l E F=4=
0.5 ym membrane filter(Advantec)@ <] 2}s}e] HPLC
(LC-20AD, Shimadzu, Kyoto, Japan) & £A13}%] T}, £-4] o]
AHE-E Z1LS LiChrospher Diol 100(250%4 mm, 5 pm
Merck, Darmstadt, Germany)-< AF-8-3}% 2™, &3 =7]
(fluorescence detector, Shimadzu)E ©|-&-3}o] ExA=285 nm

3] A6d A7E (2019)

9} EmA=325 nmo|A] H]E}Rl E9| 8% homolog(a
-tocopherol(T), B-T, ¥-T, 6-T, a-tocotrienol(Ts), B-Ts, ¥-Ts
2 5TE EF T AEFSinh ol e 06%
isopropanol & $H+3F mhexanes AME-3131 1L, )B4 3
< 1 mL/min, #4A17HE 5080190t AFNE EFE
EFE9 FEE o-TE 3.880, 1.940, 0.776, 0.155 pg/mlL,
B-T+= 1.980, 0.990, 0.396, 0.079 pg/mL, y-T+ 9.720, 4.860,
1.944, 0.389 pg/mL, 5-T+= 3.100, 1.550, 0.620, 0.124 pg/mL
2 A xste] AFAS A8t AEE AF EAE
A& F Ty7F A3 Al &5 palm oil 2 ©]-831] o-T:9
BT FAAEAE 319 o o-T9 BT HHFAAS o] &3
A 22281 TH16). 2} tocopherol, tocotrienol &S F&
S o} Al5e] & 13t mg/100 go = VER AT
HE E &3 €48 Uelle @99 a-tocopherol
equivalent(a-TE)E Tl 2]& ©]-&-3tod Al4lslsith

o-TE (mg/100 g) = (a-TX1.0)+(B-Tx0.5)+(y-Tx0.1)+(5

T%0.01)+(a-T3x0.3)+(B-T5x0.05)

Ze|AHE & 24 (RTAS X GCE24)

Y28 E A8 2 GC 242 AF AU S
|- &3ttt |A, Al o] =9 10 mL= B &3] #He
T ALhE &S A A AlZ] F acetone 3 mLS 7}ska
S E LR s AAsI FeAstE st
Az9 A1l dimethyl formamide(DMF) 3 mLE 713}
E3et & o] & AEE Al@ e 1 mL #3ke] 02 mL
hexamethyldisilazane} 0.1 mL2] trimethylchlorosilane< 7}
& T uplE 231 3023t AEe T oF 15%RE Ad-2oA
A8tk 72 Ald o] 5a-cholestane(0.1 mg/mL in
heptane, IS) 1 mL¥} S/ 10 mLE 713 3 vl & 21
307 EEsHA T theo 2 1583 A A7 8 E
heptane -2 #3}9] sodium sulfate columnS 53}A] Z{ th.
g2E o NS GCHP 5890 Series 1T, Hewlett Packard Co.,
Palo Alto, CA, USA)E A3t} 4 Z= S Agilent
J&W HP-5(30 m*0.320 mm, 0.25 pm, Agilent, Santa Clara,
CA, USA)E Al&3l3ith 7 &7]+= flame ionization
detector(FID) & AH-8-3}51 12
© 445 3 mlminC E ARSIt FE 9 AN &
TE300CoH, Y 2%+ 27] 2604 3C/minS 2
300C7HA] S7HAZ & FAIAIAH. 24242] 0.198, 0.099,
0.0495, 0.0099, 0.00495, 0.002472 mg/mL in dimethyl
formamide F%=°] Fe|2ElE FTE&d F=AS 24
ol H7Fe WH-EFEZ Sa-cholestane®] area® Uir &k
(cholesterol area/Sa-cholestane area) .2 7 242 2433}
o] Zt Fel|2HE ke B Fotnh A Al £
MANRZ A7 peak areas Y3t F& vl Al
FAZE 12ste] mg/100 gz JEbith

[

N

, A% 2%+ 3007C, carrier gas
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A8/ HEH 2 | 2EE A FES A5
@A A3 H(single laboratory)S  $]3+  AOAC(17)<}
FDA(18)9] A 5 7hel=eReld] &3t H5stl e
w e E}*er 2o A ETed S dAdeR
s|M3te] 7k FEolA] 38] W0 & GC9k HPLCR #4138}
ATk FETEN 9] peak area?}t TEE WTE IS A4
ataL Aol ARAFRY) - ol &t s gl
sk T} A =3kl (limit of detection, LOD) 2 7 &3] (limit
of quantification, LOQ)< signal-to-noise(S/N) B] &<l 7] %
gto] & Algd(blank)S HPLCE ¥4 3le] 4L A=RnlE
a3 SN #ke] B3 FFAAE Pkt Hatol| 2
3ull, 108)9] EFAAL gk vste] LoD} LOQE 7313
31, LOD ©]3}e] 4*X]+= ND(not detected)= EA] 35T
e 5S SRM 184929t SRM 23582 AL-8-31%] o1,
E-2 253 NISTO| A A A1 3F ZFaLZk(reference value)< H] 1l
sto] 3] FE (%)= YEMIATE FEA A2 A= Q)
= Yol& E-f(infant formula, premium with mom, pasteur,
Seoul, Korea)E 24 %2 #2](quality control, QC) Al &2
AHEBE] Bl EHA o= 3ukE0 2 53] FAslo] HhE
A= Brrelen, 3 sheo = sk 134 5Y F1F EAlst

of Aol MA e Hreleh

A

=MEET

PAEFAREE UF 3 R FFo R o]Fojxlon
WE-EAZA#E] = AOAC 7ol =8kel(17)dl] Fato] &
2172 #2] &= ¥ (quality control chart, QC chart)E 214 5}o]
et QC A8E o] &3t FHA 103] o) A5k
on AEFHAL 5% oldol 5017t 10709 A4k

7} o] &9 J"‘ﬂ—*%k*o* 7|Eo 2 #e /-31eHA (upper and
lower control line, UCL and LCL)3} %] *-35}3%} /}j(upper
and lower action line, UAL and LAL)S AlAtsle] 7|5

A e 3, Al B BAo] o] FojR]= QC A|EE & & HM

ato] fojzl Aagho & QC charts 2Pgate] EAFAH
Z 93t A g2 Algalr) By 9@ 2L e
ol Axkste] g stsich

UCL and LCL=mean of analyte content+2xstandard
deviation

UAL and LAL=mean of analyte content+3xstandard
deviation

ﬂl‘i—v‘i‘—ﬁ%é‘”é 7he I AFSEATAH AN FaS
% =A] & (analysis proficiency test)$] Food
Ana1y51s Performance Assessment Scheme(FAPAS)E o] &
sto] 7ot 2ol g FAPAS Alde] Alge Ze 2
-2 mixed fat spread, #lE] =2 E39| &2 infant formula
Rom BAES AR E40l AHE ASE EANE o8-St

BT zscore S vl @Bt BASARE B9

o

= ATolA A8 HlE B Sl 2EE Sl A
AW A5 AOAC AW AT 7hel=gRland &t
of 24173, LOD, LOQ, H2Md R FHd& ¥4 % #713]

Ach FY2EH = 2 vE A, E9] 244, LOD, LOQE=
Table 12} 2t} 244 &21S Hal 2t *é—Eroﬂ um tow
2 5N T oS AFste 742

AE o= st TF 8N AFdS Z}” o}OﬂE} 2t
Y FEgdol HakA o ABAFRY)7E EF 09997 ©]
oz e AE BA] 2 dde] S RS dd
4 912t HPLC =& GC 58 &8t 7171—‘%“‘:”4 LOD
9} LOQE #°] FE&E BAsluAl ol 59 HE%

Table 1. Linearity, limit of detection, and limit of quantification of retinol, B-carotene, a-tocopherol, and cholesterol analyses

Regression eqluanon

Correlation LoD? LoQ’

Analytes (y= ax+b)” coefficient (R?) (ugf100 g) (ug/100 g)

Retinol y=204.15x-0.9242 0.9998 0018 0.049
[3-Carotene y=161.08x-8.6993 0.9997 0.064 0.087
a-Tocopherol y=(1x106)x+22011 0.9999 0.089 0.236
3-Tocopherol y=(1x106)x+4980.7 1.0000 0.098 0.258
y-Tocopherol y=(2x106)x+38906 0.9999 0.075 0.200
&-Tocopherol y=(2x106)x-20255 1.0000 0.072 0.161
Cholesterol y=10.286x+0.0006 0.9998 47.082 122,018

;’y.ar.ld X indica.te peak area (mAU) and concentration, respectively.
'Limit of detection.
ILimit of quantification.
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o] F=ratttal & 4 UTH(19). GC-FIDE ©| &3 2 2~
= AR EX 4 LoD LOQE Z+7} 47.0829F 122.018
1g/100 go & YEltE], ©]& Kim 5(20)°] GC-FIDZ
o] &5to] Za ~E|E A Al 313k LOD985 1ig/100 )9}
LOQ(3284 1ig/100 g)°ll H|gt] =& HE FodS AT
T RUAth HPLC-PDAE ©| &3 #lE =¥ WEept= &
A19] LODS} LOQE 717} #llEl=-2 0.018%} 0.049 1g/100
goll o, HEI B 0.064} 0.087 1g/100 g 2 e}
Wl Kim S(11)< HPLC-FLDE =3 #He3s3
HPLC-UVZ &3 vlell2El ¥412] LoD} LOQE 7t
Z} #ElE 0.799) 3.15 pg/100 g, WEFZE 0.819} 2.03
1g/100 golAthar Hnatgith & Ao A HPLC-PDAES
o] g3t HEl =Y HEPIEE S BAAEHoE A&
A, F AT BT HnA g 2] LoD LOQE
Uehfo] w2 gt o i EAshs 21Ee] R
T AE 7ted Aoz Bt ¢, HEH E 4%
98] HPLC-FLDZ ©| &3l =, a-, B, y- 2 S-tocopherol
o] LODE Z+7} 0.089, 0.098, 0.075 2 0.072 11g/100 g& =
Uehen, LoQE 2+ 0.236, 0.258, 0.200 2 0.161 1
g/100 g© 2 YEPsTth HPLC-PDARY ©. 2 BIEM ES #4
3k Lee 5(21)2 H-24d Zlo| ujg} LOD7} 0.02-0.06, 0.06,
0.05-0.12, 0.04-022% LOQ7} 0.07-0.21, 0.18-0.20,
0.15-0.40, 0.14-0.72 11g/100 g2} E. a3}t B Aol A ]
LOD, LOQ7} ¥4 &2 3h& VYehfiglon, E43 A=
o] 3 FAIE mg100 g= AHE-SHAL 9le™ o-TS] LOQel

T2 ZAA-FEE A A26H ATE (2019)

Hlg] A&E ZE AR Z 001 mg/100 go] 7P @& e
-

201 L o= «w
Ux|ge B st AR Fxo uet 2 IS
t}. o] uj&Fo]] AOAC 7tol=glRlo & AEe] Fxd
2t F g7 e 8 E g2 AAlska 9l
(17). B4t sk A8 = 40| 1 mg/100 g©l
B TEEHE & M= 80-115%<] W, 1 ng/100
gdl A% 70-125% = FE&RL7F WolZth & Aol A
ZY =&, dEE, HeplEd, EIsEe] JE49e
Table 29} 2T}t EE w9 3|F&°] 95.6-101.1%=
AOAC 7ol =gRRleA] 428 7Faet Hgldl F&ate] ¢
o IS Btk w3 HUA S ASs] Y ALeE
= wrEXI AP A EEH A relative  standard
deviation, RSD) M 9= &2 = o] < 1 mg/100
g A5 6% 2 11% ©l3t FEo2 FEEY =T 1
1g/100 g1 A% 15% L N%= F&EHE= W97} Holxith
%42 Table 37} 2T} HHEA] (repeatability) ] RSD+=
09-1.3% HAE JeRNN o A& (reproducibility) <
1.1-59% % Ueht 943 FddS st

)
AR B SNE GRS WA FAT B
=]

=
A EAREE QC charts ©&st] A (Fig 13t
slon sjFAoRE A TAGHE A (Table )& &
3l 7kl Fg 12 A& 24 713 s<t dsd 24

Table 2. Accuracy of retinol, B-carotene, a-tocopherol, and cholesterol analyses

Analytes SRM" Reference value” Analytical value” Recovery (%)
Retinol (ug/100 g) SRM 1849 768+23 776.293.34 101.1
B-Carotene (ug/100 g) SRM 3251 3640560 3806.54+173.48 95.6
a-Tocopherol (mg/100 g) SRM 1849a 219413 21.56+0.08 9.6
Cholesterol (mg/100 g) SRM 1849a 13.74+0.29 13.81+0.15 100.5

USRM: standard reference materials, SRM 1849a: infant/adult nutritional formula, SRM 3251: saw palmetto.

The true value for the contents of corresponding analytes in SRM provided by NIST.

IThe analytical value obtained in this study.

Table 3. Precision of retinol, B-carotene, a-tocopherol, and cholesterol analyses

Repeatability” Reproducibility”
Analytes ; ;
Mean Sp? RSD (%)" Mean SD RSD (%)
Retinol (1g/100 g) 507.92 6.72 L3 507.95 5.79 L1
B-Carotene (1g/100 g) 73.03 0.82 L1 76.52 450 59
a-Tocopherol (mg/100 g) 9.12 0.08 09 9.04 0.30 33
Cholesterol (mg/100 g) 49.88 0.55 L1 48.90 0.90 1.8

Iy
2)
)

©

Standard deviation.
“Relative standard deviation.

Repeatability refers to the results of independent 5 determination in triplicates obtained by analyzing a QC sample five times on the same day.
Reproducibility refers to the results of independent 5 determinations in triplicates obtained by analyzing a QC sample five times on different days (once a day).
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o B4 A 78 W 2919 o
Qeln #AH9 E

A WAE 4 9l A

A7 leA] A Jges we ¥4 4
QC chart= 4] EE #A#RE AR
off o3k vheket Wspell o] UCL2E LCL W ¥

_|u: HE‘E‘

o_liﬂlm

(

=
a)r
o

13} 2=

L o}ﬂ ru

ofie A%,

AT} Fig. 1°] Yephd
Alell ol 2ol R, #43k
H /\])\Eﬂoﬂ

Table 4. Analytical proficiency test (Food Analysis Performance Assessment Scheme) for retinol, a-tocopherol, and cholesterol

Analytes Sample Assigned value Analytical value z-Score
. . 1 .
Vitamin A" (ug/100 g) Mixed fat spread 52.8 50.03 0.6
L)
Vitamin E? (mg/100 g) Infant formula 11.0 12.02 09
Cholesterol (mg/100 g) Infant formula 5210 508.90 02
DAs retinol, the sum of cis- and trans-isomers.
PAs a-tocopherol content.
525.00 UAL =52568 pg/100 g
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___________________________ LCL =6763 pg100 g
61.00
LAL =64.08 pg/100 g
56.00 L L 4
1 2 3 4 5 6 7 8 2 10 11 12 13 14 15
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=
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© =
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g LAL =£.153 mg/100 g
8.053
2 3 4 5 6 7 8 9 10 11 12 13
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52.00
UAL = 51.56 mg/100 g
L e e e e e e e e e e e e e 2 UCL = 50.67 mg/100 g
50.00
19,00 Mean = 4890 mg/100 g
D
( ) 48.00
LCL =47.12 mg/100 g
AT [ T T T e e - ST ——
LAL = 4623 mg/l00 g
16.00 ‘ ‘ ‘ n n n n n n n n n n ;
1 2 3 4 3 6 7 8 9 10 11 12 13 14 13
Trials

Fig. 1. Quality control charts

of retinol, a-tocopherol, and cholesterol analyses.
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Table 5. Vitamin A contents of steamed and braised dishes frequently consumed in Korea

Vitamin A"

Roman sample e Deseriptons (p};ﬁl&;ﬂg) [B-Carotene (u1g/100 g) U%%Rﬁf/élo)% g
Dak-jjim Steamed chicken 4.7310.13 ND 4.73 (0.59)
Dalgyal-fjiim Steamed egg 24.58+0.86 ND 24.58 (3.07)
Dalgyal-jjim, saeujeot Steamed egg with salted shrimp 5.90£0.60 ND 5.90 (0.74)
Dalgyal-fjim, wooyu Steamed egg with milk 155.13+3.36 183.6316.36 17043 (21.30)
Dwaeyigalbi-jim Steamed pork rib 2.7610.38 503.0540.39 44.69 (5.59)
Gaori-jim Steamed ray 50.85+0.41 47.99+0.66 54.85 (6.86)
Haemul-kongnamul-jim Steamed seafood with bean sprout ND? 348.05+11.93 29.00 (3.63)
Hobak-jjim Steamed zucchini ND 150.40+1.08 12.53 (1.57)
Jjin-goguna Steamed sweet potato ND 27.12+0.58 226 (0.28)
Kkomak-jjim Steamed cockle 9.6910.45 21.55+0.86 1148 (1.44)
Khkvarjgochu-jjim Steamed Shishito peppers ND 356.34+0.88 29.70 (3.71)
Kodhari-jjim Steamed pollack ND 102.3043.50 8.53 (1.07)
Satae-ffim Steamed beef beef shank 8.48+0.61 21.94+0.84 10.31 (1.29)
Sogalbr-fjim Steamed beef b 2.1420.10 244.80+11.22 2254 2.82)
Beoseot-jorim Braised mashroom ND ND 0.00 (0.00)
Byeongeo-jorim Braised pomfret 7.12+0.48 47.54+2.64 11.08 (1.38)
Dak-jorim Braised chicken 10.06+0.08 16.21+1.20 1142 (143)
Dalgyal-jorim Braised egg 4921+0.17 1203.23+16.62 149.48 (18.69)
Dwaejigogi-mechurial-jang-jorim Braised pork and quail egg 26.1610.18 5.40£0.00 26.61 (3.33)
Eonuwikjorim Braised fish cake 29.11+0.13 76.51+227 3548 (4.44)
Kong-jorim Braised black soybean ND 17.70£0.50 1.48 (0.18)
Maneulfong-jorim Braised garlic stem ND 107.27+65.83 58.44 (7.30)
Sogogi-mechurial-jang-jorim Braised beef and quail egg 21.780.28 7.3940.04 22.39 (2.80)
Yangmiri-jorim Braised sand eel 85.11£2.99 36.73£1.52 88.17 (11.02)
Yeongeun-jorim Braised lotus root ND ND 0.00 (0.00)

DVitamin A activity is expressed as 1ig RAE (tetinol activity equivalent)100 g 1 pg RAE=pg retinol+1/12 pg [-carotene.
2% of RI (recommended intake)=100%(vitamin content in sample/RI for Korean man). RIs for adult men and women at the age of 19-29 are 800 and 650 ng RAE for vitamin

A, respectively.
INot detected.
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Table 6. Vitamin E profiles of steamed and braised dishes frequently consumed in Korea

LR

A =0
1 3T
-0 =
AL -

o= A=y A8 =
FAIFA 71905 = ]

sh-S UE}
o2 HET =
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T FEA ARE ARSI 2Egk 22 Rl Biste] 21EA
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= AAE itk SRR F )64
Ao FE H1Eo]
] 0.09 mg/100 go. 2 &
o-TES YEHi =T o= WAl o]¢ld] H7He Fajgel 7]
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W BlEpel Bl FEAH S Aol aglo] 194] o

8% 7155 12 mg o-TEC|™, A F &2 540 mg o-TEZ

Roman sample name

Tocopherol and tocotrienol contents (mg/100 g)

a-T BT yT &-T a-T3 B-13 a-TE" (% of Al
Dakefjim 0.30£0.00 ND? 02520.01 0.27+0.00 ND ND 033 2.8)
Dalgyal-jjim 1.8210.05 ND 0.2310,00 ND 0.0420.00 ND 185 (154)
Dalgyal-jjim, saeujeot 047:0.10 0.01£0.00 0.13:0.02 ND 0024001 ND 0.50 (42)
Dalgyal-jjim, wooy 15120.14 ND 0.3420.02 0.01:0.00 0.05£0.00 ND 156 (13.0)
Dwacfigalbi-jjim 0.59:0.04 0.03+0.00 0.09+0,01 0.83+0.03 0.100.02 0.00+0.00 0.65 (54)
Gaori-fiim 041002 0.01£0.00 0400.02 0.01£0.00 ND ND 046 (3.9)
Haemul-kongnamul-jjim 1.06£0.02 025%0.01 048+0.01 0.08+0.00 ND ND 124 (10.3)
Hobakejim 0.63+0.03 ND 1.70+0.06 042002 0.0320.00 ND 081 (6.8)
Jjin-goguma 0.85:0.02 047+0.05 ND ND ND ND 1.08 9.0)
Kkomakjim 1.57+0.06 0.1620.01 0.17£0.02 0.46+0.01 ND ND 1.68 (14.0)
Kkwarigochu-jjim 1.45+0.05 0.08+0.00 1.020.04 0.02+0.00 0.0220.00 0.15+0.00 1.60 (134)
Kodari-jiim 0.960.03 0.03+0.00 0.75:0.06 ND 0031001 ND 106 (8.8)
Satae-fjim 049:0.02 ND 0.33:0.02 0.18+0.00 0.020.00 ND 0.53 (44)
Sogalbi-fiim 047:0.02 ND 0.23:0.02 0.29:0.03 ND ND 050 4.2)
Beoseot-jorim 0.010.00 ND 0.75:0.03 0.12+0.01 ND ND 0.09 (0.8)
Byeongeo-jorim 0.81+0.04 ND 0.70+0.03 0.08+0.00 0.0120.00 ND 088 (7.3)
Dakejorim 0.40+0.01 ND 0.30+0.01 0.50+0.02 ND ND 043 (3.6)
Dalgyal-jorim 1.6940.01 0.06:0.00 030£0.01 ND 0.06+0.00 ND 176 (14.7)
Dwacjigogi-mechurial-jang-jorim 0.510.02 ND 0.51+0.01 ND ND ND 0.56 (4.7)
PBomikforim 0.82:0,01 0.12:0,01 1.78£0.05 0.35:0.02 0.01£0.00 0.12£0.01 107 89)
Kong-jorim 0.68+0.01 0.980.02 4.9510.11 2.40£0.01 ND ND 1.69 (14.1)
Maneujong-jorim 1.19+0.03 0.07£0.00 2.6310.10 0.53£0.01 ND ND 150 (12.3)
Sogogi-mechurial-jang-jorim 1032001 ND 0.17£0,00 ND 0.03£0.00 ND 106 (8.8)
Yangmiri-jorim 0.36+0.02 0.22+0.04 0.07£0.01 0.37£0.03 ND ND 048 (4.0)
Yeongeun-jorim 0.82+0,01 0.77£0.03 1.970.02 0.49+0.01 0.0120.00 ND 141 (117)

DVitamin E activity is expressed as mg a-tocopherol equivalent (a-TE)/100 g. a-TE=(a-Tx1.0)+(B-Tx0.5)+(y-Tx0.1)+(6-Tx0.01)+(a-T3%0.3)+(3-T;%0.05). Among 8 vitamin

E homologs, ¥-T; and 6-T; were not shown because they are not considered for calculation of a-TE.
2% of Al (adequate intake)=100x(a-TE of sample/Al in o-TE for adult men). Als of vitamin E for adults (men and women over 19 years old) are 12 mg a-TE.

INot detected.
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Table 7. Cholesterol contents of steamed and braised dishes
frequently consumed in Korea

Cholesterol (mg/100 g) (% of UL)"
66.22+1.75 (22.1)
189.25+8.38 (63.1)
12673570 (422)
169.57£3.57 (56.5)

Roman sample name

Dak-jiim

Dalgyal-jiim
Dalgyal-jjim, sacujeot
Dalgyal-jiim, wooyu

Dvacjigalbi-jjim 50.07+2.23 (16.7)
Gaori-jjim 9127175 (304)
Haemul-kongnamul-jjim 64.8410.73 (21.6)
Hobak-jjim 12.5420.36 (4.2)
Jjin-goguna ND?

Kkomak-jjim 38.30+1.14 (12.8)
Khkwarigochu-jjim ND

Kodart-fiim 60.961.26 (20.3)
Satae-jjim 94.95+2.72 (31.7)
Sogalbi-fjim 33.38£1.05 (11.1)

Beoseot-jorim ND

Byeongeo-jorim 40.811041 (13.6)
Dak-jorim 70.32+1.11 (234)
Dalgyal-jorim 246.6812.84 (82.2)

Dwacjigogi-mechurial-jang-jorim 177.59+2.64 (59.2)

Eomutjorim 7.8410.29 (2.6)
Kong-jorim ND
Maneufjong-jorim ND
Sogogi-mechurial-jang-jorim 181.88+1.47 (60.6)
Yangmiri-jorim 49.59+1.24 (16.5)
Yeongeun-jorim ND

% of UL (tolerable upper intake level)=100%(vitamin content in sample/UL for Korean
man). ULs of cholesterol for adult men and women at the age over 19 are less
than 300 mg for cholesterol.

INot detected.
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