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Abstract This study analyzed fat-soluble nutrients (retinol, B-carotene, tocopherols, and cholesterol)
and fatty acid composition in 20 commonly consumed restaurant foods in Korea. Method validation
demonstrated good linearity (R* > 0.99) and acceptable recoveries. Quality control using infant
formula and soybean powder showed that all analytes remained within the control limits, confirming
the reliability of the analytical method. B-Carotene levels were generally higher than retinol levels
in most foods, particularly in plant-based dishes, whereas retinol was predominant in animal-derived
foods. Notably, pork liver showed the highest retinol content (6,800.91 pg/100 g). Tocopherol levels
were higher in fried foods, with y-tocopherol identified as the major form, likely reflecting the use
of vegetable oils. Cholesterol content varied widely depending on the ingredients, with higher levels
observed in meat-based dishes. Fatty acid analysis showed that unsaturated fatty acids predominated
in most samples. Fried foods had higher proportions of -6 fatty acids, whereas seafood-based
dishes contained relatively high levels of EPA and DHA; grilled salmon, contained 1.26 g/100 g.
These findings indicate that the fat-soluble nutrient content and fatty acid composition of restaurant
foods are strongly influenced by ingredients and cooking methods and provide useful data for dietary
assessment and nutritional management.

Keywords fat-soluble vitamins, cholesterol, fatty acids, restaurant foods, method validation
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2 11 72 S71eE 94 ARl FHis = A8 2ol A2 Q] MSTE 7R Slnt
1 Wi S Q4450 o] & RI=rt EorAwA LEF H AAR 4F AF vgo] Sk
o] HAE| Ith(Heo2t Bae, 2020; MAFRA, 2024). o= #9581 A&3¢A Agh iy
T ASe] Y 9102 AT ek E3 Yang 5(2022)0] W= A vtk fEE S}
A RS ¥ 4 Fao] ASHAL gleo] SIEI. ol Moke A4 wejek A
e et Aol AR Qe YFAT FEO] WS U ol ot @A AFE
EEA A= 24 Bl 7REAE tieh YR ElolE ol AE F=3te] FHloA AlEotal /1l
L}, ThaE] 9414150 et 2184 YFE R AHE Lz AR AHolt. 53] 71 AF
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AARS AEHA A 9 iAbg Akt 9y BE
FEoR, AFE IF JH FHI} Fasict
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Hlold, Z47F ddZdet FE ZASHE 7HA
a-, B-, y-, S-EXHEY o|FAY FHQ EXIISHE 7HA
- B- v, -EFEZOER FEHH o|ggt BEl E=
F9E B9l REEvZy ARE-Z dAlohs FAEHA
< o, S/gAAE Qg X &4 oA E AEHA 4
, HES, O 5 ohdRt THAE] A1E A #Eo] e
2 BT 9t Colombo, 2010). 3HH, ¢-EFH S 7+
ZAY5]+= tocopherol transfer protein©] thgt XIStE2 O]3f
2 FreE Y3 @4o] §551o] HlEml E9F Wt A
C 2% B 7HEY Ao 278 Prol AFHYL. 1
B AT o EANEE ofLie} pETHEE WY A1
Q8 9 ot ST ol BAY LYo ST AUS 1
Ebd 4= Qlgkal B E T Qlk(Szewcezyk 5, 2021). IS H]E}
AT AEA T fEE prtRHo R EARI. FE
52 T4 AF, pUIEES AEA AR T2 EAg
HIEH A= AUjolA A2 F41% 23} 24, "HY 7|5 FA
5ol 8% A2 slv, 53] prtmEle FAtst /ol T
5= Aoz U#A  Qltk(Brozek-Pluska®} Beton, 2021;
Riabro®?} Tanumihardjo, 2014). T3t 23 A] of=8 4Kgl
% 0w, AE A 2 B 23 715§ FoIE 2
% % UckEdem, 2009). FAAHES Az} BB A%
AROR 22 Ao A, Ve D % T2 g
A, Az olen® 2, BE A 2 A thate] Bojeke
2oz A Qti(Chiang 5, 2020; Zampelas®} Magriplis,
2019). gRtH o g FYAH S PAolY &7, dFY T2
=4 AE0 EAstY 1] HF Al FHFS R S X
et AET dgE dovle Fo I 2 & A
(Pang 5, 2017).
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AAA S} A2 Al AN AAY SEAE T #ATE A
St |2 9F 98%+= S AW (triacylglycerol) .2 ZEA 5}t

(Lo$-Rycharska 5, 2016), A|HFAke] ghAa 7|49} o]&Zg}9)
S5 L Fjgo] ket A AAle] o] T £ QA
n]x]& gko] G th(Van Den Bremt 5, 2012). 0] & 4
slxog 293l U0 ZE 374 A|HFAR] g-linolenic
acid (C18:3, n-3), eicosapentaenoic acid (EPA, C20:5, n-3),
docosahexaenoic acid (DHA, C22:6, n-3)2} w-64] Z|¥HAlol
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linoleic acid (C18:2, n-6) 5°] JoH, o]&2 X2 Al &
HET A7 2 BYo] e Ao HAEN QIth(Li
= 2020; Skulas-Ray S, 2019). olo] uhgf, T 43 A
LDL-ZAHES A8 o] 428 s 4o 5 Q=
oA A} EiAARPANO] EAFHT(Schwingshackl <5,
2022). oJA Y A& PR A 715 A A
FAT I WA ER, tpFet AETolA e FFA A

2HES SAlO 245k Akt 7 Al olH, #&
ot EA¥E 7IHe g 3 glojy F50] 87 Hh

2 Ao Tl aBlEE W 3SEEEY, A
T, 985, = % IR STAGEIY, 38T, Ao
HE, et 9Ed), AR 33EOHA, A, R
AP, TOIF 3F(dolol, A=l 7|+l Faf
2F(ES, AEW)), FAR 1ISEANRY), 7 e
3EERAFHY, A ZE A Suho] e A8 9T

P

—_

HE@otzd, des, £, SR, Aol A
2 Basiglon, B4 4% U FAne £92 ool 9
$49) AR g Sustig ik £3 & AP F3H
dolg 24AEe] G Hojeols o] Jlig
et opeh, 219 Aol4H Woh 9 TS oS 9%
2ARE B8Y & % o2 JlgEth

2. Mg ¥ Wy

2.1. A% & BEE

&0 AMEE &ujj(ethanol, diethyl ether, ethyl acetate,
petroleum ether, n-hexane)< normal-grade®|™, = 4]0
AREE 8ujj(iso-octane, n-hexane, acetonitrile, methanol,
methylene chloride, iso-propanol)= Fisher Scientific (Seoul,
Korea)®] HPLC gradeE ARE-SH{TE A3}t & 35 THoflA] AL
25 potassium hydroxide (KOH, > 93.0% purity)2} butylated
hydroxytoluene (BHT)E= A3} (Dacjung Chemicals &
Metals Co., Siheung, Korea)ollA] Fu5}%1.9.™, sodium chloride
(NaCl, > 99.5% purity)2} sodium hydroxide (NaOH, > 93%
purity)= Showa Chemical Co., Ltd. (Tokyo, Japan)of|4] L0
stoltt. 5 BHolA AR ARGE pyrogallol (> 98.0%
purity)?} S AHE G A St ARR-E hexamethyldisilazane
(> 99.0% purity)Z} chlorotrimethylsilane (> 99.0% purity)2
Sigma-Aldrich (St. Louis, MO, USA)°|A S35}
Dimethylformamide (DMF)+= Tokyo Chemical Industry Co.,
Ltd. (Tokyo, Japan)ol| A, 36% HCI2 4FA<4=2F5-(Samchun
Chemical Co., Pyeongtaek, Korea)ol| A 45ttt T3 14%
BF3-methanol-> Sigma-Aldrich (St. Louis)ol|A G513t
245 9 58 AAY AMEH anhydrous sodium sulfate™=
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Junsei Chemical (Tokyo, Japan)ol|A] T+4o}3tt. -84 H]Et
9 2 FHAHE E40 AME ek EEE(retinol, B-
carotene, o-tocopherol, p-tocopherol, y-tocopherol, §-
tocopherol, cholesterol)¥} internal standard (IS)Z AR&-3t 5a-
cholestane2 Sigma-Aldrichol|A] U5ttt A=A &5 &
Ao A ISE ARH glyceryl triundecanoin (TAG, C11:0)2
Nu-Chek Prep (Elysian, MN, USA)o|A] £45l30H, BEEH
2+ Supelco 37 Component FAME mix (CRM47885, Supelco,
Bellefonte, PA, USA)S AM&35}3ith

2.2 Alg =4/

U thaH] QAAE W 3F (=g, AdEy 5), =
4 g7 53A0EY, 8448 5), F4F 3F3EH, 7
ST 5), FolF 3F(olFo], A 20| 5), TR 2F
(T, ALY, FIRF 1S5@EYRR), 7 f4kE 35
(& ZFHY, HA] 7+ 5)2& F7sto] 2873 HlEvIEE
=, p7IEE, EFHE), FHAHE, AA TS 24619
ot 240 ARSE Q4AEL 202030 FAFIFRA
oNA AFots T tHlE 7HAE 59 ARl s A4E
Uth(Lee 5, 2021). YAAEF 2052 2020W] AT &
£THoj A8t National Laboratory System (NLS, Seoul,
Korea) AlE|o) A #&3} 7S AR oH, &4 A7HA] -27°C
oA d& Eustqch 42 5] IA, B AlEe
25°Co] EoflA] 204 o} sfEet & FEs| FEsteto] AR

roln _{>'

=

R84 JFIRY B 452 919 AOAC BA
7Ho]Z2RI(AOAC, 2002)0] E3to] HAATH A2
Stk AARE 7t A8 JPES sEde Ay
Ao} AASE olgstel SRlsigint. E, Hatol AN
standard reference material (SRM) 1869, SRM 3235 & SRM
3252F o]-&sto] 3| ERISHGIT}. SRM 3235+ y- & 8-
ESTE e B4, SRM 18695 prtzdl A,
SRM 3252 S8 9 Ap4E £4j0] Abgtel HEYL
Azt

o ol oY

f
(L ol 2O oN

34 (recovery %) = (analysis value / assigned value) x
100

29| A=ES Fuslr] o) AR Baa: 717 59

B 24 Z2 3 (in-house quality control, IHQC)E 435}

ek A& HEH 2 FEAHE B4 AR AR

(Imperial Dream XO Class 3, Namyang, Seoul, Korea)E, A|

ol
ol r_|_,

@)
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HPAF B ol = F712(Designnongboo, Jeonju, Korea)E quality
control (QO)Z ARG ™, QC charts F3f 4 A=
Y= AEH g HsH. QC chart?] Hitgls 7|
o7 g AsHA(upper control line, UCL)Y} 2| 3}ShAl
(lower control line, LCL), 12|31 ZX] A}3HA(upper action
line, UAL) ¥ %] 5}StAl(lower action line, LAL)E Tr2Y
2o oz AEHAT

UCL and LCL = mean value + 2 x standard deviation
UAL and LAL = mean value = 3 x standard deviation

2.4. X84 HIEIEIZ SHAEHE 2= Aot Z5f F=

g4 HE#EEE, g2, ETHE) 2 ZH28 29
& W2 Lee 5(2015)7} Lim 5(2025)9] o= ZIgys}
Aot =230 #+E3HE A& 5 g7 6% pyrogallol solution (in
ethanol) 10 mLE %7} & vortex sttt &30 A4 E 1&
=QF X3gE &, 1082 SO sonication (JAC 2010, Kodo
Technical Research Co., Hwaseong, Korea)S 45}t
60% KOH & 8 mLE 7ot vortex 3 & &30 24
£ 18 5 AEol3tt. o]F A|ZE& shaking water bath
(VS-310SWR, VISION Scientific Co., Daejeon, Korea)o]A]
75°C, 100 rpm 2HC 2 1A7F B9 v-g5H3it). st g7 &
FETS Yol 2% NaCl €9 20 mLet F=80)
(n-hexane : ethyl acetate = 85 : 15, v/v, 0.01% BHT) 10 mL&
F2T0] H7sto] vHSE(E s, pUtEY, EXHE, 29
AHE)E ££3519ich AFEHES anhydrous sodium sulfate
columng FIste] BoE U $ES AA F 50 mL & &
gtAA o] $sksich

2.5, EZHEr} ZE/= 2f5 4

U ol QAXE 2059 EFHEY dEE g 4
2 Ahn¥} Shin(2023) @ Lee 5(2015)9] &40 wet ZIgs}
ST, s 22T AL B 50 mLe] 23 F ERAE
H40l= 4 mL, #EE 40l 10 mLE 77} 25 mL vialo
513t AAR 5235t & EFHEL n-hexane (0.01% BHT)
2 mLo], FE]&< chloroform : n-hexane = 1 : 1(v/v) 1 mLO]
¥z} Agsfstol vortex® EFSISATh °]F PTFE 0.5 um
syringe filter (13JPO50AN, Advantec, Tokyo, Japan)& o]}
3t &, normal-phase HPLC (JASCO, PU-4180 pump, AS-
4150 autosampler)S ©]-8-5}9] isocratic 7oA A5}
LiChrospher®™ Diol (Diol 100, 250 mm x 4 mm, 5 pum, Merck
KGaA, Darmstadt, Germany) column& AR5} 0™, EFH
E7 YEE9 o)A ZZ n-hexane : isopropanol = 99.4
: 0.6(v/v)Z} n-hexane : isopropanol = 95 : 5(v/v)Z A5}

https://doi.org/10.11002/fsp.2026.33.4.696
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o} 842 1.0 mL/minC2 $-X|5}th. Fluorescence detector
2742 EFHE9] F9 Ex\ 290 nm, Em) 330 nm, FE]=9]
AL Ex\A 326 nm, EmA 470 nm=z ARSI Alg=
autosamplerE 0]-8slo] EFHE 20 uL, HE= 5 uLE 42+
FYstA EXHES 137] 5%(0.0097-40 pg/mL), HE=
2 127] %E(0.0097-20 pg/mL)9] EE QNS AM&5to] Ak
Mg 2L, ZF Alee] 13 HAE o] tieisto] st
ot A= EFHELS mg/100 g, FEEE ng/100 ¢ E9=
Shiksto] e QAT o- BT HE Y3 (a-tocopherol equivalent,
o-TE)S y-EFE o=} - EFED =S A5t 429 &
FHE(T)F 259 EFEZ|=(T3)9] A&/ utgsto] 4
Zo19 o, YEl=ZAYGH (retinol activity equivalents, RAE)
< HEEy Z2hE AQl p7IRE S VIEo R gt
skoj A AlstATt.

a-TE (mg/100 g) = (a-T x 1.0) + (B-T x 0.5) + (y-T x
0.1) + (6-T x 0.03) + (a-T3 x 0.3) +
(B-T3 x 0.05)

1 pg RAE = 1 pg retinol + 1 / 12 pg P-carotene

2.6. p-7I=E g3 24

) s GHNE 205 Azel prled g ¥
AhnY} Shin(2023)2] &AJo] weh A sttt 485 =
50 mL % 10 mLE 25 mL vialo] 33t & 48 U=
5] A|A3FAT}. ©]% n-hexane 1 mL (0.01% BHT)Z AJ-8-35}
o™, PTFE 0.5 pm syringe filter2 ojT}3t T reversed-
phase HPLC (JASCO)Z EA3}ct. E4o= Shiseido
capeellpak C18 UG120 (250 mm x 4.5 mm, 5 um, Tokyo, Japan)
column ARESI T, AEL UV/Vis detector (wavelength: 450
nm)E °J-&sto] st AR+ autosamplers A8
20 pL FY5FAT}. o] 53AR A -8 (acetonitrile : methanol :
methylene chloride = 75 : 20 : 5, v/v/v)2} B &1 (acetonitrile
: methanol : methylene chloride = 70 : 10 : 30, v/vV/v)& 5F
1 mL/min® 2 &5t} E3F p7I=d EEE&HS 107 &5
%(0.0781-40 pg/mL)E Z¥79| ko] WS HFAo| tiYd
SHAI A% B4 2TE pg/100 g2 YEilth

2.7. EHAHE BE 24

ZHYAHE TF EALS At Shin(2023) 2 Lee &
(2015)9] "ol whet 85kl At 54 50 mL 5 12
mLE 5} 25 mL viald] &7 & dAE &ujE A A
Acetone 3 mLZ Al&3st F thA] A42 AZRSFPOoH,
DMF 3 mLE 7}5}o] vortex SFRT) ©] = 1 mLE test tubeO]
Foto] F=ASto] ARE-SEITE Test tubeol] A3} A]9kl

https://www.ekosfop.or.kr

hexamethyldisilazane 0.2 mL%} chlorotrimethylsilane 0.1 mL
2 K T 127 vorexShT, 1587 ALt ol 159
Sa-cholestane (0.1 mg/mL in heptane) 1 mLe} 354 10 mL
2 7hsjo] 12 9 vortex 3151} SHES S| Y3l 22
2 q7kA] BAAZ F, A5 heptane F2 I8 sodium
sulfate column] SHA|A B2 S22 AASHAH. o]
gas chromatography (YL6100 GC, Younglin, Korea)E ©0]-8-5
o BAFGON, BHAHES LAL SI5] Agilent HP Ulira-2
crosslinked 5% phenyl methyl siloxane (25 m x 0.2 mm, 0.33
um, Santa Clara, USA) columne AME3}Ich E3h Bk §F
AS Y3l ovend 250°COA 5E S-X|gt & 10°C/minC.=
285°C7HA] A5 AI1A 2087 A8k, Carrier gas® WF=
gt om, 2T} AZ7] LEL 22t 280°CS 300°CE
FA5F}E. A|RE= autosamplerg 59 2 uL FYU5ILE =
HAHE ETZLHL 0.0015-0.2 mg/mL HYQ] 77 HE & 3
Motgon, FeAlst oA H71%t IS (Sa-cholestane)of]
tjst & H|(cholesterol area/IS area)S ©o|-2-5}o] AFAS 2t
A1k, A A m100 ¢ F9IZ SAslol A,

2.8 XX == L A8 =& B4

Rl ZAHE 4 BeANE olgsio] 2EaISITH(Hyeon
5, 2013; Lim 5, 2025). A& 2 g& 50 mL vialo] F3 &,
pyrogallol solution (50 mg/mL in ethanol) 2 mLe} HZHS
St IS solution (glyceryl triundecanoate, 5 mg/mL in iso-
octane) 1 mLE #7159 vortexdlHLt. 7HeEalE 3l 8.3
M HCI 10 mLE A7I5F & 30% =9t vortexdSich. o]% 80°C
2 M= shaking water bath (BS-21, JEIO TECH Co.,
Daejeon, Korea)ollA 200 rpmO.2 1A|7F 59 AgslHoH,
204 A0 2 vortex SHY{TE Mgl it Fol= HER SE
3] WZst ot} diethyl ether 15 mLE A7}5to] 18 9
vortex3t F 2,500 rpmo]| A 3& 59 YA E ]| (Fleta 5, Hanil
Scientific Inc., Gimpo, Korea)S 3}9ith. ¥AlEE & BjF
A}Z&H8-& anhydrous sodium sulfate columng SIA|A $H
I EEES AASH 2] FAE A 50 mL vialo] Hop58]
t}. o]¢} FUH WHOE petroleum ether 15 mLS H7}5}od
2 45AE AL HF
gel & 5, viaol $2 24 e Adsiar

ARz 228 2] AP 242 s 94
o] GC (Hewlett-Packard 6890 series, Avondale, PA, USA)S
018 3to] B4 APsHsAT GC AL Fiste] WE Azt
methylation2 APsFATE F&2H A 50 mgof] 0.5 N
methanolic NaOH solution 1.5 mLE Z7}5}9] vortex 3t &,
85°C shaking water bath (VS-310SWR, Vision Scientific
CoyollAl 108 <t Rtk o F Alng W oe
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14% BFs-methanol solution 2 mLE #7}5}0] vortexst &, =
Ut 270 $5COIA] 108 B9t F7h2 Weleck WS T
AlZE Y25}l iso-octane 2 mLe} saturated NaCl solution 1
mLE 7}519 vortexd}l, 2,500 rpmof|A] 3& 5o Y4ET| 5}
A}, AZH-L anhydrous sodium sulfate columng E3) $8
3} B4EL AT, Aol A4ES 1 L skl GCR
2L AFPstgct EAo= SPTM-2560 column (0.25 mm x
100 m, 0.2 pum film thickness, Sigma-Aldrich Co.)& A85
O™, detector= flame ionization detector (FIDYS AME-5}%
t}. Carrier gasZ2= TES AREoIF oM, f452 0.7 mL/min®
2 A5} Injector?} detector 2=+ 22} 225°C, 285°CE
agssi

2.9 FL HEIF0) ME relative intake percentage
(R1%)

2 Aol A= ZF A1 100 ol Hhet PR T2 A=
ot H ol 3=l ARl 1‘?-_1 A F 8= Bl wsto] dietary
reference intake2] A& Q1 H|-E(relative percentage, RI1%)=
UErTh 72 QAR RI%= off Al Zo] 4l& 100 g
S T YL 1Y€ HFH7IE2E e & 100 55}
ArEstott. HIEH A9l 739 HAFH650 ng RAE/day),
H]ebdl E(12 mg o-TE/day)?} EPA + DHA(250 mg/day)2] 72
o= SEAFT, FHAHES A3 ARt EIFH(300 mg/day)
= A&sto] 2t RI%E AFESISITh ol8gt A #5 B3l A&
H Y A 25 Blustiinh

RI% (Vitamin A) = [RAE content (ug RAE/100 g) / 650
pg RAE/day] x 100

RI% (Vitamin E) = [o-TE content (mg o-TE/100 g) / 12
mg o-TE/day] x 100

RI% (Cholesterol) = [Cholesterol content (mg/100 g) / 300
mg/day] x 100

RI% (EPA + DHA) = [EPA + DHA content (mg/100 g)

/ 250 mg/day] x 100

2.10. &7 el

BE ARL 33 W 2gsigon, BAXE spss 57
I & 73 (Statistics Package for the Social Sciences, ver. 29.0,
SPSS Inc., Chicago, IL, USA)S Ar&olo] 4385t} Bl ul
o] & 7jQl 72-0f+= independent t-testE AA|5}FH O, H| W
o] Al 7l o]4Q] Aol dUEAHL A (one-way ANOVA)

700

ol

93t T Duncan’s multiple range testS ©]-8s}o] |t
SIS AR, BAL FHE p < 0.05 4320l

2 AFolME 2N A5

Brlelath. AL A8 JFSRHEIHE, dH=, p-7t
24 9 SYAHE)Y EELHE OFS v $2(7-137)
o7 Azxslo] AFAES AP o, 1 AIE Table 19
AN AEE Ao AAASR)E 0.9955-0.9998
Holg Jelton, TE (.99 o]Alo g 2 A Ao] L4351 Ao
2 3115} tHAhn} Shin, 2023; Son 5, 2014). Z+7+9] A&
4 YRR BAHY ASH S y-ERHE, 5-EXHE 9 9
Bl52 XHgtol AlAE SRM 32355 ARESIIoH, p-7tEHS
SRM 1869%, SYAH ST} AHARE SRM 32525 E415H]
3eE&2 SHSHUH(Table 2). y-EFHED s-EFHES 2t
7} 0.76 mg/100 g (101.1%)%} 0.61 mg/100 g (100.3%)S
EF T, Esa) g7t ES ZH2F 63.14 ug/100 g (95.4%)7}
100.07 pug/100 g (98.1%)2. 2 UEyth ZHAHZSE 50.28
mg/100 g (99.0%)& Yerdow, At 249 3ee
80% Uo|= ettt

52 9o AT AL

ox 1o

2492 A5t B4 /7] L G4 f ok 89l e
WA 4 U A WEkE Belsh] flstel, IHQC AR
2 A% ZARRSY 1S WA BASET FARAE o
w0, Aei, e o FALAE 240 B4 BelS
919} g, BARE g B E HelS 9l
48451t} olel QC AlmSl REGS R 13} 2o] QC

Table 1. Regression equations and coefficients of determination
(R?) for the calibration curves of retinol, p-carotene, tocopherols,
and cholesterol

Analytes Regression equation Coefficient of

(y = ax + b)" determination (R?)
Retinol y = 42066x + 1233 R? = 0.9997
B-Carotene y = 246698x - 30315 R? = 0.9998
a-Tocopherol y = 88424x + 36620  R* = 0.9955

B-Tocopherol y = 137435x + 54981 R = 0.9961

y-Tocopherol y = 108622x + 40714 R? = 0.9968
d-Tocopherol y = 147725x + 51178 R? = 0.9970
Cholesterol y = 9.8984x + 0.036  R? = 0.9980

Yy and x indicate peak area and concentration (ug/mL), respectively.

https://doi.org/10.11002/fsp.2026.33.4.696
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Table 2. Accuracy of the analytical methods for determining tocopherol, retinol, p-carotene, cholesterol, and fatty acids

Sample Component Analysis value Assigned value Recovery (%)

Soy milk (SRM 3235) Tocopherols (mg/100 g) v-T 0.76 £ 0.03 0.75 + 0.16 101.1
&-T 0.61 + 0.10 0.61 + 0.11 100.3

Retinol (ug/100 g) 63.14 + 4.04 66.20 + 7.90 95.4

Infant/Adult Nutritional Formula II B-Carotene (ug/100 g) 100.07 + 3.49 102.00 + 20.00 98.1

(SRM 1869)

Protein Drink Mix (SRM 3252) Cholesterol (mg/100 g) 50.28 + 0.03 50.77 + 0.56 99.0

Fatty acids (g/100 g) C8:0 0.0080 + 0.0001 0.0097 + 0.0014 81.8

C10:0 0.0210 + 0.0002 0.0219 + 0.0025 94.7
C12:0 0.0260 + 0.0002 0.0276 + 0.0076 93.9
C14:0 0.0970 + 0.0008 0.0930 + 0.0270 103.8
Cl4:1 0.0060 + 0.0001 0.0081 + 0.0015 77.6
C15:0 0.0120 + 0.0000 0.0129 + 0.0011 92.7
C16:0 1.0470 + 0.0064 1.1310 + 0.0630 92.5
C16:1 0.0160 + 0.0003 0.0165 + 0.0007 99.5
C17:0 0.0130 + 0.0001 0.0126 + 0.0011 103.6
C18:0 0.7360 + 0.0021 0.7780 + 0.0480 94.6
C18:1t 0.7530 + 0.0004 0.6800 + 0.2000 110.8
C18:1 (n-9) 0.9790 + 0.0003 1.0260 + 0.0770 95.5
C18:1 (n-7) 0.0890 + 0.0003 0.0839 + 0.0077 106.6
C18:2t 0.0340 + 0.0024 0.0300 + 0.0100 113.7
C18:2 (n-6) 1.1000 + 0.0271 1.1260 + 0.0860 97.6
C20:0 0.0220 + 0.0002 0.0242 + 0.0020 88.9
C20:1 0.0063 + 0.0000 0.0070 + 0.0004 90.4
C18:3 (n-3) 0.1210 + 0.0040 0.1220 + 0.0160 99.4
C22:0 0.0330 + 0.0002 0.0310 + 0.0048 105
C24:0 0.0190 + 0.0002 0.0203 + 0.0020 92.4
trans-FA 0.7880 + 0.0020 0.7100 + 0.2200 110.9

chart2 YEHQt) o-ETHES HHF4S 8.979 mg/100 go]
9lom, UALY} LALS 7Z}7} 9.5099} 8.448 mg/100 gO.& Ut
Ebyth. 9 UCLT} LCLS 7h2} 9.3337) 8.625 mg/100 go]
ot} HEmo BAFHS 524.942 pg/100 go]9loH, UALTH
LALS -7} 552.1103} 497.775 pg/100 g, UCL¥ LCLL 7+
7} 543.0549} 506.831 pg/100 g0 2 UERdth p-7t2E o] 3
TS 103.768 pg/100 g0]1T, UALYF LALL 7+ 116.169
9} 91366 pg/100 g, UCLTF LCLS 7HZF 1120359} 95.500
ng/100 g0 & SRIE|QITt FHAHEC] Btak 46.765 mg/100
gol9loH, UALTH LALS Z+7} 49.7307} 43.801 mg/100 g,

https://www.ekosfop.or.kr

UCLT} LCLE ZHZ: 48.7429} 44.789 mg/100 gC & EFE
oh FAYANY] B 17.401 ¢/100 golRlow, UALY
LALE 77} 18.729, 16.073 g/100 g, UCLY} LCLE 18.286,
16.5160.82 et B4 717 T QC chart A1k, AlTF 2
AERE o83 o-EXTE, dHz, p7IEE 9 SHAHE
I F7HRE o] &3t A4 B4 SAgko] A4 H control
limit He] WolA fAE= ZAoE SIS

3.2, FUY CHrb] YYAEES HElE ¥ p-7I2E B
) chan] 944 2059 del Y potEd

ot
ok

701



Fat-soluble nutrients in Korean restaurant foods

(A)
98
Upper Action Line = 9.509mg/100 g
El Upper_Control Line = 9.333 mg/100 g
o — — — _pRerontrol Line = 2.002mgr vy 9 _ _ _
B
S 92
(= Mean = 8.979 mg/100
£ m 9 ] ®
_E [ ] |
o |
'§_ u Lower Control Line = 8.625 mg/100 g
86 4 T~ TTTTTTTSTTSSSSSsSSssssssss
1] . N
e .. —LowerAction Line = 8,448 mg/100g  __ .
=]
= Data— - - UAL — — —UCL Mean = — = LCL — - - LAL
8.0 v v v v v v v V
1 2 3 4 5 6 7 8
Trials
C
( )126 E
Upper Action Line = 116.169 ug/100g
5 114 4~ 7 Upper Control Line = 112.0354g/100g
8
‘g Mean =103.768ug/100 g
s 1024 ™ ] [] "
g m ® =m g
2 . Lower Control Line = 95.5009/100g_ _ _ |
3 — .. -owerAction Line= 9136691909~ _
< 90
L Data == - - UAL = = = UCL Mean = = = LCL = - - LAL
78 v r T T T T T "
1 2 3 4 5 6 7 8
Trials
(E)
19.2 4
Upper Action Line= 18.7299/100g
o Upper Control Line = 18.286 g/100 g
e | Rl S T I e S T oo
o 181 4
= n u
2 [ ]
- [
1 Mean = 17.401g/100g W ]
z 17.0 1 m
= @ Lower Control Line = 16.516 g/100 g
E __ .. LowerAction Line=16.073¢/100g _  _
= 159 -4
= Data— - - UAL = = = UCL Mean = = = LCL =— - + LAL
14.8 T T T T T T T \
1 2 3 4 5 6 7 8
Trials

(B)
560 1 Upper Action Line = 552.110 ug/100 g
5 " “Upper Control Line = 543.054g/100g
B Iy eyt iy ghipying -
< ™
g 530 1 Mean = 524.942g/100g
= |
E E g = =
& - - - LowercBntrol Line = 506.8314g/100g _ _ _ _
500 { __  _LowerActionline=497.7754g/100g
m  Data— .- UAL = = =UCL Mean = = = LCL — - - LAL
470 T T T T T T T ]
1 2 3 4 5 6 7 8
Trials
(D)., |
50 Upper Action Line = 49.730 mg/100 g
E’ Upper Control Line = 48.742mg/100g
<
o 48 L
£ - a n
S Mean = 46.765mg/100 g - [E]
] ]
§ 4| m_ LowerConiolline=44789mgric0g W
é Lower Action Line = 43.801 mg/100 g
43
(] Data = - - UAL = = = UCI Mean = = = [LCL = -« LAL
41 T r T T T T T Y
1 2 3 4 5 6 7 8
Trials

Fig. 1. Quality control charts of a-tocopherol (A), retinol (B), p-carotene (C), cholesterol (D), and total fatty acid (E). Commercial
infant formula was used for (A-D), and soybean powder was used for (E).

< EA5t HEtY A9 Tl HElE SATHRAE) LR
SRR E3E 202519 FHQl FdA HF7IE(MOHW,
2025)°fl 4 AAIE 19-494] o1/9<] BIEHR] A YYD FFAHFHF
(650 pg RAE/day)S 7|20 & RI%E A&E5}o] Table 30] A
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Table 3. Retinol and f-carotene contents and their retinol activity equivalent (RAE) in frequently consumed restaurant foods

Samples B-Carotene Retinol RAE" RI%
(ng/100 g) (ng/100 g) (rg RAE/100 g)

Rice Kidney bean rice 1.14 + 02079 ND” 0.09 + 0.02° 0.01 + 0.00°
Rice porridge, White (ssaljuk) ND ND ND -
Gondeure-namul-bap 202.99 + 16.02° ND 16.92 + 1.33% 2.60 £ 0.21*

Soup Seodeori tang 7427 + 1.63° 26.72 £ 1.46° 3291 + 135" 5.06 £ 0.21°
Gopchang-jeongol 353.35 £ 7.00° 132 + 027 30.77 + 0.35° 473 + 0.05°
Chadol jjamppong 14424 + 5.86° 1.42 + 0.43° 13.44 + 0.64° 2.07 £ 0.10°
Malatang 99.94 + 4.60° ND 8.33 £ 0.38¢ 128 + 0.06°
Baek jjamppong 60.97 + 1.86° 1.16 + 0.23" 6.24 + 0.16° 0.96 + 0.03°

Fried Puffer 0.93 £ 0.26° 1.86 + 0.04° 1.93 + 0.04° 0.30 = 0.01°
Kkanpung saeu 312.77 + 3036 0.82 + 0.28° 26.89 + 2.81° 414 + 043"
Menbosha 23.38 + 0.45° 132 £ 0.42° 326 £ 0.39° 0.50 £ 0.06°

Grilled Chum salmon ND 5.02 £ 0.30° 5.02 = 0.30° 0.77 + 0.05°

(Gud Corn cheese 39.48 + 1.54 39.95 + 1.33° 4324 + 145 6.65 = 0.22°
Pork meat, belly side, skirt ND 14.55 + 2.08° 14.55 + 2.08° 224 + 032°

Stir-fried Dongpo pork 340.72 + 15.96 4.62 + 0.28 33.01 + 1.06 5.08 = 0.16

(Bokkeum)

Osam bulgogi 620.38 + 30.11 0.98 + 0.01 52.68 + 2.51 8.11 + 039
t-value 142140 22.878" -12.478" -12.463"

Seasoned/mixed Granulated ark shell 588.23 + 4.49 483 £ 0.29 53.85 +£ 0.42 8.28 + 0.07

(Muchim)

Meat by-products  Chicken edible offal, gizzard 3.90 + 0.38 11.18 + 0.56" 11.50 + 0.58" 1.77 £ 0.09°
Pork edible offal, liver ND 6,800.91 + 183.58"  6,800.91 + 183.58"  1,046.29 + 28.24°
Pork edible offal, lung ND 12.56 + 4.24° 12.56 + 4.24° 1.93 + 0.65°

DVitamin A activity is expressed as pg RAE (retinol activity equivalent) / 100 g. 1 ug RAE = pg retinol + 1/12 pg p-carotene.

PR1%, Relative % of dietary reference intake was calculated based on the vitamin A content per 100 g of food relative to 650 pg RAE/day; R1%
= [RAE content (ug RAE/100 g) / 650 ug RAE/day] x 100.
9All values are mean = SD (n = 3).
“Values with different superscript letters within the same column for the same sample indicate significant differences among groups as determined
by Duncan’s multiple range test at p < 0.05.

9ND, not detected.

9%Indicates a significant difference between groups within the same column, as determined by an independent t-test (p < 0.05).

< 0.05). RAEE 16.92 pg RAE/100 g0 & $HAE Q] o=
ARAFT ] 2.60%00 sigstitt. 2Ed= p-7HEES
Bl A FEOHA R =4 ALl sk AR AER
LHA om, ofof wet ZraRelA o KRl HE w2
p7I=d AFE H Aoz AmEt(Ko 5, 2023). = H &
T 5EAYEE, 33T, Aol dE, uiEh, WEE)9
#ElE FFS 0-26.72 pg/100 g WE YegoH, g-712e

2. 60.97-353.35 pug/100 gO. & e ol H|5]

-0 A0
oo T =

Btk 50] FAZNA 7P =2 p-7tEY Tgo] gl
gom, AEEEe 714 &2 RAE (32.91 pug RAE/100 g)S
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urEbdch v, gl A or Ee oS AN, vt
gt A FEso] HEEA] Aottt RAEE 6.24-32.91 pg
RAE/100 g Y92 Yyelton, AR FF tiv] 0.96-5.06%
of fFstAt. p7IEHS FE Y4 T AEA AENA 37
= S5 9 sjibET 22 5EA AAECE AY EA6HA
%= Ao HEo] Qlo|(Beer 5, 2024), 2| T4 A
|9 1%, o 59 A FARY p7tEE ol 9%
o Aog woHEY YR 3FERA, 73S, WE
POl HElE SEF2 0.82-1.86 pg/100 g YR FQlEQom,
B-7F=E T 0.93-312.77 pg/100 g & B WA {2 HY

703



Fat-soluble nutrients in Korean restaurant foods

£ H3ith o] & A= p-7H=Y o] 312.77 pg/100
g0 & 7P &=9kom, RAEE 26.89 ug RAE/100 g, ARAIF
T dHl 414%=E FAF 3% F M 2 o5 UEth
S-S FARR] AMt= prtedS AY A S
=4 AEYoE EF6HL i w2 prEE gl gkl
==, ol &8 oA AHE FaFet HdaE 59
AlEd BARS dF 3t o= AlmETH(Rodriguez-
Rodriguez 5, 2020). 7] 3F(A0jto], EX|=Fo], ZAuj
714k o)) 9] FElE TS 5.02-39.95 pg/100 ¢ WYE Ut
eton, 7128 ke 0-39.48 png/100 gO& H|W A e
dFe Erh dojFole Aujr|datols TEA AARE
T2 AR Ao, fEE TR 47 5.02 pg/100 g3t
14.55 11g/100 g© 2 YEhon p-7t= S AEEA| ot vt
9, A 2FoloM = FElEd p-7FEEo] 22 39.95 ug/100
g7} 39.48 ng/100 g & Ue o7 & M 2 752
H9lt} RAEE 5.02-43.24 pug RAE/100 g M99 om, AR
| vl 0.77-6.65 %= UERT Ao oEtd A A&
kAL d|o]E|H|o] A(MFDS, 2022)0] W23 38 L5220
+ B-7FEH®0] 14.00 pug/100 g 3750 oy HE=E A%
A koo, made} 2 2o p-7F=E 26 pg/100 gt |
Bl 135 pg/100 go] e 2= HirElo] Qlr}. weha] 2
A zFolo| A AEd HEHe2 F2 EZade A2 7]90%t
A0 = SMHY. B37 23(5uS, AEI))NA B-7t=
g g2 Z47F 340.72 pg/100 g, 620.38 pg/100 go]dom,
el T 742t 4.62 pg/100 g, 0.98 pg/100 g0 2 LHERE
th. RAE= 58904 33.01 pg RAE/100 g, RAHEI17]0A
52.68 ug RAE /100 g0 2 Yelton, AT the| 22}
5.08%, 8.11%= YEFGTH E3F H357F 28 7 p7t=d o,
gl %, RAE 2 RI%E F243 #fo]E YeHTHp <
0.05). Z7FHEZAZANET 10.3 (RDA, 2025)0] =29 S}
9] R =L "7 FAAY p-7t=E g 839 ug/100 g2
B Uegton, @4=11719] Jdel g 1349 p-rtEE
AF2 3,495 pug/100 g0 & YT wWabh F35 2504
uehd B-7F2E Fd2 A BARS] Fol o3t Ao

Holoh 7R BeRRolA dEs b2 4.83 pg/100 g
o= Ueton, p-7tEH g 588.23 ng/100 gC & #HE
o] v]8f &2 £FS Hrh RAEE 53.85 ug RAE/100 g2
E UL, 9 AAFT il 8.28%00 sfdstsict. 57t
HFZAFGER 10.3 (RDA, 2025)0] mr=w 71ef A7 ¥
= T 39 ug/100 g2 HiEo] glov g-7t=E o
AA =] A gty o] 1T o, & AollA FRlH -7t
Y S 2o Aol 7K 1, 3 5o AR FAlR
9] g3 9oJst Ao 7 AIRHTKKim 5, 2023; Rodriguez-
Rodriguez &, 2020). 57 F4H2 355 ZalFHY, =4 71,
A Sjuhyofl A p-7tE R HA] 7} sjutol A HEEA] sk
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on, g REFHYoATt 3.90 ng/100 go & W o] &
A= QI ¥H, Fes T 11.18-6,800.91 pg/100 g ¢
2 Ueht p-7tE "] Hls) @45 w2 52 EAth 59
4] 7h2 o2 Q44150 H]af vi-$ =2 fEE S U
womn, RAEE 6,800.91 ug RAE/100 g & AFZE|9l1, o]
100 g A3 Al FFHFTF thH] 1,046.29%(F 10.48H)0] sfigst
At =HA 7H2 HlET A9] 8 Flo] & 4 oy, 7k
gz gfo] mjf =2 AFo 8 HIiE o] 9lom(Schendel
S 2022), HIEHY A= 3 AFH Al Aol SHEo] 54
I 4= Sle A8/ BlElo|th(Pennistony} Tanumihardjo,
2000). wbA AL B AHFTH650 ng RAE/dayye 23FokA] ¢k
= H9 WA 47t 29 Zlo= HAlth

3.3. I CfLH YAAIZZOl ETHE /5

U tha] QAAE 2059 EXHE FHF o, B-, v+, 6-
EFHET) 4 EFEFNHTI) ¥ 8F= 2= 24513
o, 1 A¥= mg/100 g EH= A6 HEH E 24
2 -EFHE FH(a-TE)OE 4t Table 40f AAI5H
oF ESE, 2025 0l FYa AF7IE(MOHW, 2025)004
AAE B E 9 SRAHFF(12 mg o-TE/day)& 7|2
E RI%E ARSI b i5 359 SEIHE e
0.03-1.69 mg/100 g, FEFEe|o T2 0.04-0.18 mg/100
g, 0-TEE 0.01-0.33 mg o-TE/100 g0 & YEFor, S5
g tH] 0.10-2.74% 202 Ay o g vokth, LERRe
OhE WOl Hld] fojdoR =2 SEANE I 9 o-TEE
UEHOH (p < 0.05), ZFdaiat 252 dddos 3 4
T2 BEolth o= ZEd9 T2 =4 2B 4R EFNE
I 57 F AEA AEY FFOE AlmETHRIzvi 5, 2014).
Hh, A2 AAE A AN 22 SE Ao E Qs &
I Adgol WA YERTh(Bhattacharya, 2017). AEHA 0
B WRe SEAHFE div] 702t 32 $208 YRS
o, £ 5 Ao wet gk Zpol7k RlE et = 9 B
529 ZEFEE S 0.40-1.19 mg/100 g HZ ekt
on, up2h(1.19 mg/100 g)7F WEE(1.14 mg/100 g)> &=
ol &5Hlar, A 2RH0.40 mg100 g)Tt F3HZ(0.48
mg/100 gy Aoz te 22 Bt FEIEF s
TR 0.01-0.09 mg/100 gO 2 AtjA o g A Uehdth &
St a-TE+= 0.18-0.35 mg o-TE/100 gO & YEelow, ulafet
I F4AE0NA 42 035 mg o-TE/100 go] ERIF AL, A}
=dho] BEL 033 mg o-TE/100 gOF FARSE =525 B
o}, o]2jgk T Alol= A& 2t A 2449 AololA 7]Igt
Ao R siMHLh 7 Aae AREE AR F57 HlE0] A
2 o2, ojof w A 9 284 &9 £t EEA| A,
ojZo] EXHE g XJo|Z o]oj Ao & HItKJeanes 5,
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Table 4. Tocopherol contents and o-tocopherol equivalent (0-TE) in frequently consumed Korean restaurant foods

Samples Tocopherol and tocotrienol contents (mg/100 g)
o-T B-T ¥-T 8-T Total-T ¢T3 p-T3 ¢T3  &T3  Total-T3 ¢-TE”  RI%
Rice Kidney bean rice  0.07 + ND” 020+ 002+ 028+ 005+ ND 0.12 + ND 0.18 + 0.08 + 0.68 +
0.0 0.01>  0.00° 0.01° 0.00° 0.00° 0.01*  0.01° 0.07°
Rice porridge, 001 + ND 0.02 £+ ND 0.03 £+ ND ND 0.04 £ ND 004 = 001+ 010+
White (ssaljuk) 0.00° 0.00° 0.00° 0.01° 0.01°  0.00° 0.00°
Gondeure-namul- 031 £ 003 £ 123+ 012+ 169+ 002+ ND 009+ 001+ 012+ 033+ 274+
bap 0.01° 0.00°  0.03* 0.01°* 0.05  0.00° 0.00°  0.00 0.00*  0.01° 0.11*
Soup Seodeori tang 018+ 001+ 012+ 009+ 040+ ND ND 0.01 £ ND 001 + 0.18+ 153 +
0.01¢ 0.00  0.01* 000° 0.02° 0.00" 0.00°  0.01¢ 0.06*
Gopchang-jeongol 035 = 001 + 0.12+ ND 048 + 0.01 + ND ND ND 001 + 035+ 292+
0.01° 0.00°  0.00 0.01¢  0.00® 0.00°  0.01° 0.06*
Chadol jjamppong 032 + 002+ 034+ 017+ 084+ 001+ 005+ ND ND 005+ 033+ 273+
0.00° 0.00° 0.01° 0.00° 0.00° 0.00°  0.00° 0.00°  0.00° 0.02°
Malatang 033+ 005+ 066+ 016+ 119+ 001 + ND 0.01 + ND 001 + 035+ 292+
0.01° 0.00*  0.01*  0.02° 0.00° 0.00® 0.00 * 0.00°  0.01° 0.09*
Baek jjamppong 030+ 002+ 052+ 031+ 114+ ND 0.05 £ ND 004 £ 009+ 031+ 260+
0.01° 0.00° 0.01° 0.00° 0.01° 0.00* 0.00 0.00°  0.01° 0.06°
Fried Puffer 206+ 021+ 424+ 052+ 703+ 002+ 008+ ND ND 0.10 £ 218 £ 1816 +
0.02° 0.01°  0.14>  0.02° 019 000° 0.00° 0.00°  0.03° 0.24°

Kkanpung saeu 229+ 015+ 537+ 140+ 921+ 00l + 00l + 002+ 006+ 011+ 239+ 1995+
0.05° 0.00°  0.13*  0.02° 020° 0.00° 0.00° 0.00° 0.0I° 0.01® 0.05 0.41*

Menbosha 213+ 014+ 470+ 077+ 773+ 003+ 004+ 002+ 004+ 012+ 222+ 1846 +
0.09° 0.02° 081> 023° 1.00° 000° 001> 000" 000° 001° 008 0.68"
Grilled Chum salmon 378 + ND 1.00 + 001 + 480+ 001 + 002+ ND ND 003+ 379 + 3155+
(Gui) 0.22° 022°  0.00° 041° 0.00° 0.00° 0.00* 022 1.82°
Corn cheese 092+ 012+ 275+ 033+ 413+ 035+ 002+ 043+ ND 080 + 1.09 + 9.08 +
0.01° 0.01 0.06°  0.02* 0.06° 0.01° 0.00° 0.2 0.03*  0.01° 0.10°
Pork meat, 030+ ND 0.03 £+ ND 034 + 002+ ND ND ND 002+ 031+ 258+
belly side, skirt 0.02° 0.00° 0.02°  0.00° 0.00°  0.02° 0.15°
Stir-fried ~ Dongpo pork 074+ 004+ 139+ 034+ 251+ 002+ ND ND ND 002+ 076+ 634+
(Bokkeum) 0.03 0.00 004 001 0.06  0.00 0.00  0.03 0.22
Osam bulgogi 158+ 003+ 039+ 044+ 244+ 002+ 001+ 001+ 009+ 012+ 160+ 1334+
0.02 0.00  0.01 0.01 002 000 000 000 001 0.01 0.02 0.18
t-value 423400 4347°  42.119° -9.532° 1.727  -4.025 -7.794" -10.392" -24.284" -32.424" -43.120° -42.851"
Seasoned/  Granulated ark 123+ 007+ 073+ 002+ 205+ 001+ 001+ ND ND 002+ 127+ 1056 +
mixed shell 0.02 000 002 000 005 000 000 0.00  0.02 0.19
(Muchim)
Meat by-  Chicken edible 068+ 004+ 120+ 123+ 315+ 002+ ND ND 024 + 025+ 071+ 591 +
products  offal, gizzard 0.02° 0.01 0.06"  0.01 0.09°  0.00 0.01 0.01 0.03" 0.23"

Pork edible offal, 042 + ND 0.01 £ ND 044 £ ND ND ND ND ND 042 + 351
liver 0.01° 0.00° 0.01° 0.01° 0.09°

Pork edible offal, 030 £+ ND 0.01 + ND 031+ ND ND ND ND ND 0.30 + 2.46 +
lung 0.01° 0.00° 0.01° 0.01° 0.09°

DVitamin E activity is expressed as mg a-tocopherol equivalent (a-TE)/100 g. a-TE(mg/100 g) = (o-T x 1.0) + (B-T x 0.5) + (y-T x 0.1) + (3-T
x 0.03) + (0-T3 x 0.3) + (B-T3 x 0.05).

YRI%, Relative % of dietary reference intake was calculated based on the vitamin E content per 100 g of food relative to 12 mg a-TE/day; R1%
= [a-TE content (mg a-TE/100 g) / 12 mg a-TE/day] x 100.

9All values are mean = SD (n = 3).

“Values with different superscript letters within the same column for the same sample indicate significant differences among groups as determined
by Duncan’s multiple range test at p < 0.05.

SND, not detected.

O*Indicates a significant difference between groups within the same column, as determined by an independent t-test (p < 0.05).
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2004). T3 =57 HEo| w2 22| EAL O FFF Tl
FFE A= 89102 2835t Ao sdct. HURY F
EFHE T2 7.03-9.21 mg/100 g HYRE UERtor, 743
A$9.21 mg100 oA 7F =2 FZ B HolHA
(7.03 mg/100 )Tt WHAK7.73 mg/100 gy AjH o= o
T Bt B3 FEFEFOE =2 0.10-0.12 mg/100
go 2 Yepgth HRY FARSI oF € ARG T2 5
B4 A& dutFoz EFNE o] Y2 Zlog By
o] lth(Zhang 5, 2022). §HH, 55 2 S54fot 22 4
=4 AFolE EXHE, 53] y-ERHEC| 1A 2 5
T2 3FEO] e AoE dEA Ui Wen 5, 2020). & A
TME y-ETHEL 4.24-537 mg/100 g £Z02 Yeht
a-ETH2(2.06-2.29 mg/100 g)Er} =2 H]-&S X5ttt
olg|gt Ayt FAFOA AEH EIHEo] AR AAHE

£ 22 oA ARGE FAIY IS BHIT 2= o4
Hr}. Jo]Ro] FETHE FHFS 0.34-4.80 mg/100 g0] O
o, 2EFEFoE T2 0.02-0.80 mg/100 gO.Z LJERIT
o-TE §=Fe Hojto] 3.79 mg o-TE/100 g, A ZF0] 1.09
mg o-TE/100 g, Zm7]4Eo] 0.31 mg o-TE/100 g =0 & 1}
ERstt dojtoo e o-ERHE o] 3.78 mg/100 gO2
7P =A UEhgoH, EX2Folo s y-EXHE0] 275
mg/100 gO & FQ EFHE JECE eyt v 27
Atols FEFIHE g0l 0.34 mg/100 gC & HE FolF
of Hlg] W2 £ES EAnt olHdt A= S/ T2 5E
3 AES dRt o EFHE o] W2 vy, A8 A
ol EFHEC] FHSHA rEo ke A A Zxtet
FARE 332 EtH(Zhang 5, 2022). w&bA FLolRoflA 4
9 EINE g2 dARY ST ofyet 2] 3
A AHEERE AEE AAY IS 3 §Hg Ao s wdE
o B3R s ARV FEIHE T2 47
2.51 mg/100 g7t 2.44 mg/100 gO& Uelon] ZEFET)
o 3R 0.02-0.12 mg/100 gO.& YERTh o-TE Fh 7+
}0.76 mg o-TE/100 g¥} 1.60 mg o-TE/100 gO &2 FE43]
o] ZH2F 6.34%2} 13.34%E UEHT ERF 503
AR 7t -EFHE, y-ERHE, FEIELE T o-
TE % RI%= §22Q1 Zol5 HERTHp < 0.05). 535
A= y-EFHE o] 139 mg100 02 7FY & HleZ At
Aot om, QAFEI7IoA = o-EXFE o] 1.58 mg/100 g
OF F9 EFHE JROE Uetylth YutHos SR &
< 524 AFok EXHEC] &% EActs ZoR HiE
o] Ao (Wajciak 5, 2021), EFHEL T2 A5 T4 4
AE4 FAO F5H dREA e AoE dHA Ao
(Zhang 5, 2022). 53] & oAM= AEF |A7F Lut
2o AMEEH, & oA ERlE EFHE 242 9=

=

N
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A 9] PR ofet 2] BYoA AMGE Al8Ro JF
< 45 g AR E 5 ok BRI 4R FE
FHE FES 2,05 mg/100 gO& YEEoH, o] & ¢-EFH|
£0] 1.23 mg/100 gO& 7} &2 v ARt v-EX
23 5-EFHELS 7F2} 0.73 mg/100 g} 0.02 mg/100 g &=
£07 9ISt} o-TE= 1.27 mg a-TE/100 gO &2, S1A
= tim] 10.56%01 sistRiet. 2HH, A1EQ|okaehdA] A&
FLIE HoIEH|o] A(MFDS, 2014)0f4] Faatgo] FES
HE T2 0.63 mg100 g FFOE HIEo], HrfFo=w
Y2 Bk ol2fdh AS 1T o, & A9 IR o]
H EINE 2 28 oA HrtEE AEL &
ofeg} ¥7E 9 ARt 22 A FARY ¥
A dtde A2 2Qth(Zhang 5, 2022). S5 HAF
£ FEIHE T2 0.31-3.15 mg/100 g HYZ VeREo
o, A5 7F F313 2ozt ERIE . o HeiFH Y= 3.15
mg/100 gO & 7P} =2 32 HolH, y- 9 5-EXHE0] 8
AEOE Y= EAS B} v, =iA] 7K0.44 mg/100
2)¥ 513H0.31 mg/100 gy= FSEFHE o] F2 Heo
HEoIgon, -EFFE0] FYROE FRIFIT) o-TEE
0.30-0.71 mg a-TE/100 g $502 Uelton, SEHFTF
thH] 2.46-5.91% H 9ol siFstitt. of2et Ait= 5YT &
7 FAEolgte 249 FR| wet EXHE g 240
OEA yehd £ 32 HoEthFry 5, 1993).

flo d
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2 rlo
1ot
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N
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nol: I
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3.4. I CfLH SYMAZZO| ZEAHE /5

U thaH] QAAE 20 T FHAHE g Table 5
of AAISkAT. 2025 TRl FUA AFH7IE(MOHW, 2025)
ofl A AAIRE 194] o) 4419 otF FHAHE AHF Algt A
TE(300 mg/day P|RHES 7]Z20 2 RI%E ARE3519ich W
329 FYAHE TS 0-0.34 mg/100 gO& H|WH Fo
Follom, A3 At AT tiH] 0-0.11% =]}t ©]
=42 9 AEY 98 7N AR B UE 2R, AE
Al FA FEAHEC] A AEHA Fethe AY A<t
AR RS BltH(Zio 5, 2024). 7 2 2R SHAHE
SHEL 4.99-42.95 mg/100 gO 2 Yeton, A3 Agk dx
2 1] 1.66-14.32% 4230|Qt. FHAZTL 42.95 mg/100
gO & 7P} =& S eI H, AEHtol#5(17.84 mg/100
g), B 2E(16.03 mg/100 g), WAE(13.35 mg/100 g) 222
2 YR, ulelee 4.99 mg/100 g0 & 71 W 7S B
k. o]2fgt Apol= Ao AREE FARY TR WE AL
2 Holtk(Piironen 5, 2002; Zio 5, 2024). £5] THAZL
WARE FAEE ARt 7MY =2 S 2HE = U
gylon, Jdlo|-E, AH e, WSS §7 B sk
o] x3te AlFo=E FARE M99 S UErleh W, vt
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Table 5. Cholesterol contents of frequently consumed Korean restaurant foods

Samples Cholesterol (mg/100 g) RI%"
Rice Kidney bean rice ND? ND
Rice porridge, White (ssaljuk) ND ND
Gondeure-namul-bap 0.34 = 0.03% 0.11 £ 0.01
Soup Seodeori tang 16.03 + 0.74° 534 + 0.25°
Gopchang-jeongol 4295 + 0.39° 14.32 £ 0.13°
Chadol jjamppong 17.84 + 1.25° 5.95 + 0.42°
Malatang 499 + 0.70° 1.66 + 0.23°
Baek jjamppong 1335 + 0.11° 445 + 0.04°
Fried Puffer 30.03 + 2.22° 10.01 + 0.74°
Kkanpung saeu 61.48 + 1.91° 20.49 + 0.64°
Menbosha 69.91 + 2.77% 23.30 +£ 0.92%
Grilled (Gui) Chum salmon 4498 + 1.96° 14.99 + 0.65
Corn cheese 22.06 + 0.27° 7.35 + 0.09°
Pork meat, belly side, skirt 96.84 + 2.67° 32.28 + 0.89°
Stir-fried (Bokkeum) Dongpo pork 31.60 + 1.28 10.53 + 0.43
Osam bulgogi 96.89 + 11.90 32.30 + 3.97
t-value -9.452" -9.453"
Seasoned/mixed (Muchim) Granulated ark shell 29.88 + 0.11 9.96 + 0.04

Meat by-products

Chicken edible offal, gizzard
Pork edible offal, liver

Pork edible offal, lung

363.87 + 7.97°
386.25 + 3.25°
398.97 + 11.06*

121.29 + 2.66°
128.75 + 1.08°
132.99 + 3.69"

DR1%, Relative % of dietary reference intake for cholesterol was calculated based on the cholesterol content per 100 g of food relative to 300 mg/day;

RI% = [Cholesterol content (mg/100 g) / 300 mg/day] x 100.
IND, not detected.
9All values are mean = SD (n = 3).

YValues with different superscript letters within the same column for the same sample indicate significant differences among groups as determined

by Duncan’s multiple range test at p < 0.05.

Y%Indicates a significant difference between groups within the same column, as determined by an independent t-test (p < 0.05).

G An L TR ARG AR T 1Y Re U
2 et 9a% 35 FALAE THS AT 6991
mg/100 g0.2 744 =oor, ZHEAS(61.48 mg/100 g), E
°]F71(30.03 mg/100 g) =2 & Yepyth. A3 Agt di=F
ojH] 22+ 23.30%, 20.49%, 10.01%= YEGTH E4%F A=
2 FLEE B 92140 Ho]Z UERHKHp < 005). 4
FOFERAA 9] A EJFHE HlolEHo]A(MFDS, 2017)
o] }EH A Fe5 SHUAHE T2 53.36 mg/100 g
o7 HuEo], & A9 7hEM-e AR 52 B
ojlygt Ak= AlEO] ARSE YRS FTF ¢ 240 TE A}
o]Z Hgst Ao R o AZXth(Krzynowekd} Panunzio, 1989;
Kutlu 5, 2021). E3F H7 22 oA Fdx 4 A&7

https://www.ekosfop.or.kr

A7t W AR T3 HIEQ WL HF AEe SHAHE
o Aolo] JFE mH ALE weEHTtKBiandolino -5,
2023). 10| 3359 FHYAHE T2 22.06-96.84 mg/100
g H9= uEhgton, o= AF ARt dxF oy 7.35-
32.28% $2&0f d|Edsttt. USDA Food Data Central (USDA,
2024)°] W2H Aojtol9 S AHE T2 69 mg/100 g
o2 HiyEo], & A5 A1K44.98 mg/100 )9} tha ZolE
Bk ol#gt Aol AHEE AR TR, AW Y Ao,
£ 2ACHE 2% % ARh), 223 #F FF e} 50 7
olst Ao R K Baggio?l Bragagnolo, 2006; Dinh &,
2011; Keklik 5, 2018). X Z+0]+= 22.06 mg/100 g & 7}
WS IS YE RI HiE] 7.35% SEo0|QiH. W, 2
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o

o 7140l = 96.84 mg/100 g0 2 FOI7 F 7MY w2
< HgloH, RI tiH] 32.28%F AAotATh 357 252
53 AHETY]Y] S AHE TS 217 31.60 mg/100 g
7} 96.89 mg/100 gO & UEptom, ol= A3 Algt AT of
H] ZFZF 10.53%2} 32.30% $20|SiTh A FooFEetA A 4]
FFLEE HlojgHo| Ao WEH = /A 59 =9
AHE FFL 78.00 mg/100 g (MFDS, 2024), 2% ojE-8.o
109.18 mg/100 g & B 11 E]o] 9] O m(MFDS, 2019), =7}
FAZHER 103 (RDA, 2025)004& 4 A0]71 98.87
mg/100 g $F 02 Yepdth. of2jgt Af At} Hlwd o,
B Ao BAE ARV ZHAHE TF VE R
I IS AR £E0 = ot BH, FE2 AR
T e 24 Aol 2 Qlef &) FHFF ZHAEE TRk
Ao E A yehd Ao ® AlmETh FRRQ LRy
o] ZH2HE FF2 29.88 mg/100 g & YERFOH, o]
A3 Ak Bk i) 9.96% $30] Qi) AJEookEoby A
A ZJYAE HlolEH|o]A(MFDS, 2014)04 Hile &y
o] FH2HE T 8129 mg/100 g)F} ¥l o, 2 A+ 2
T oha W2 eES B o]t Aol 7Y 29 3
oA i & FAR7L A H7HEol wt AlE | 5EL 9
O] ATA vlgo] AT o 7|RI% Ao Holt &7 &
Aol ZHYAHE FFS 363.87-398.97 mg/100 g HYE 1}
Ehgon, nT A3 A AuHS 2isH= $F(121.29-
132.99%)°1 e}, B{A] 7} Sjup= H HFHYEY 94
07 &2 FYAHE FHFZ YECH(p < 0.05), FA] Tt
Sja= fARE ES BAiTh oldgt Ak 1k, siuf, 29
S W 297 25 240 v Alzd 9 AgRo|E thAL
oF HAE A d &S thd ZdshaL 7] WHiEe® sfAEnt
(Cui 5, 2025). 53] 7+ S| 259 7 thate] S4HA
Ql AgE Fol= 7|HO R A qloH, o3t FH &
o] &2 ko] wtjH A o7 Atg¥h g, Sul= HEH
AEEE Hote A EFAE ZskL Qo 24 f A
4 g 40l el FHAHE Tl =4 Vet AeE
S tH(Keating 5, 2007). 2 7oA 43 tjFE9] 94
AE2 13 47 7180 SHAHE AF AT duEE 2
o] gokot, U &5 FAREL olE ZIStYT). Tt
AR AgEoA = ThFe AES T HFHtER S AH|
E 3430l 371 5= 1o, ool mt i A]FE ofy
gt AA Awg 1Est 45 #E7E 2 a5t

ol

3.5. FLff LA AAZZ0f X8I 2f5F

S than] 1445 2059 A TP BAstel, A
oNA FA=A] ot AEF= F3l AFsoF St C18:2(n-6)cl
linoleic acid®} C18:3(n-3)Ql a-linolenic acidE& EFSH FQ
A YA E A GAY, BRZIA AL, ERARTAE 9 FA A
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£ Table 69 AASIA. ESH EPA + DHA T2 100 g 7]
FO 8 AAstlor, 2025 gl U4 AHF71E(MOHW,
2025)00 4 AARE Y FRAHFIF(250 mg/day)y= 7]EL

RI%E ARESIRITE M, -6 A4S ko) AF= A5 HHs
I A AR BIEY, 0-69F 0-39] AF] Hle2 17
FAT AEE FA Utk 59] 0-6/0-3 H|EO| FS4F 4
A dgt A Aas #Rlo] Qv A ATE HROE,
2 Ao E 068 0-39] HF HlES A AT
(Huang 5, 2025). {5 352 SATAE o] EZSAT4AE H]
£0] 63.98-86.66%% Z3FAHFAK(13.34-36.02%)E T} =74 U
Bt oH, EPA + DHAE RE AlRojA AEEA it &
TS o WOl HIs) C18:3(n-3) o] FoAo® =
L 425 UehioH(p < 0.05), 0-6/0-3 B 0422 714
A SRIE e A= - SAHAL g2 0.14 g/100 g
O & ko) 18:2(n-6)c7} 0.06 g/100 g (40.28%)= F8 A
"R O 2 UERG T, C18:3(n-3)% trace $235(1.38%)0l 13t
E3E, 0-6/0-3 H[E&Z 29.152 A H o= =7 UEt ol
ot A= BRI Cl8:2(n-6)c7k 8 A4t g EAfstn
ARrA 0 8 BERIAAL Bl Eo] &2 AgS Ht= AY
AT LA 5FA T (Lees, 2020). EJF C18:3(n-3) o] &
< EAOE Qg 0-6/0-3 HIEO| ¥4 YEFELH, o= IF7
7]8F A FolA dutH o g Yehuhe A4 24 §4d0] WY
H A%E dddtt. 5 9 97 5 A SAA I
0.84 g/100 g & X 3}AMAK0.62 g/100 g, 74.44%)0] L3}
AHAH0.21 g/100 g, 25.56%)ET} =2 H|ES Hgon,
EPA + DHA T3 0.17 g/100 gO 2 FEA 329 oF 67.93%
G0l sigstaltt. T3 A 2"e] EPA + DHA $-& of
£ = 4 B0 s feFor 2 £E0E UEHTHp
< 0.05). ¥ FAAZS SAAE o 1.65 g/100 g 5 E3t
AHFAH0.86 /100 g, 52.17%)°] E-IZSFAHAK0.77 ¢/100 g,
47.83%) B0t =A UEREI, C18:2(n-6)cet C18:3(n-3)9] &
2R0 7F7} 0.14 /100 g (8.54%) L 0.13 g/100 g (7.65%) 2=
FARE 2 UEHEE RHE, A4 AAF RS 7l E
AFETE 0-6/0-3 Bl &2 1LI8E H|WH 2 Z1S Bt ol
Sk Aol = siikE 71HE A1FOA 0-3 AAHEPA, DHA)O| &
FotA EAcks BT, WEEE A AlEolA ZSRA|AE
H[&0] 2 AAE 24 Aolof] 7]R1%t Ao g Hire HPA
T} YA)5k= AR Bt Wood 5, 2003; Zhang 5, 2019).
FAF 359 SATA FFS EolFZ(18.75 /100 g), 7+5
A2-(12.68 /100 g), MHEAK21.35 /100 g)O & H| L4 H2
T YEHoH, BE AR EXIATAE ghgo] 23}
AT =4 Yeh=d], ole FAol AR e &
A7k C18:2(n-6)cE AR 3t BXSIAIARS T gt
7] WEo s itk Askind} Kaya, 2020). E3] v-6/0-3
H[E0] 8.19-8.61 FEOE A UEhd A2 olZet A& #
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Table 6. Fatty acid contents of frequently consumed Korean restaurant foods

Samples Fatty acids (g/100 g)
C18:2(n-6)c C18:3(n-3) Y SFA" YUSFA?  YtransFA? T-FAs” EPA + DHA 0-6/0-3°
(Yofat) (Yofat) (Yofat) (Yofat) (Yofat) RI%)”
Rice Kidney bean rice 0.13 +£0.04 + 0.14 + 0.24 + ND” 0.38 + ND 3.16 +
0.007"® 0.00° 0.00° 0.00° ) 0.00° ) 0.08°
(35.14%)  (11.13%)  (36.02%)  (63.98%)
Rice porridge, 0.06 = trace 0.05 = 0.09 + ND 0.14 + ND 29.15 +
White (ssaljuk) 0.00° (1.38%) 0.00° 0.00° ) 0.01° ) 1.38°
(40.28%) (32.39%)  (67.61%)
Gondeure-namul- 049 + 1.20 + 033 + 2.14 + 0.01 + 248 + ND 042 +
bap 0.05° 0.13* 0.03* 0.23" 0.00 0.26* 6] 0.00°
(19.85%)  (48.39%)  (13.34%)  (86.66%)  (0.32%)
Soup Seodeori tang 0.11 + 0.03 + 021 + 0.62 + 0.01 + 0.84 + 0.17 0.72 +
0.01¢ 0.00° 0.01¢ 0.02° 0.00° 0.02¢ 0.00* 0.03°
(13.10%)  (3.30%) (25.56%)  (74.44%)  (0.80%) (67.93%)
Gopchang-jeongol 0.14 + 0.13 + 0.86 = 0.77 + 0.02 + 1.65 £ trace 1.18 =
0.00¢ 0.00* 0.01* 0.00" 0.00° 0.00° (1.26%) 0.01°
(8.54%) (7.65%) (52.17%)  (47.83%)  (1.01%)
Chadol jjamppong 0.54 + 0.05 + 0.85 + 1.65 + 0.02 + 253 + 0.03 + 739 +
0.02° 0.00° 0.04* 0.06° 0.00* 0.10* 0.00° 0.26
(21.40%)  (2.11%) (33.67%)  (66.33%)  (0.96%) (10.84%)
Malatang 0.81 + 0.10 + 0.60 + 1.81 + 0.01 + 241 + 0.01 + 777 £
0.04* 0.00° 0.03° 0.09* 0.00° 0.11* 0.00¢ 0.08*
(33.46%)  (4.12%) (24.74%)  (75.26%)  (0.48%) (2.13%)
Baek jjamppong 0.59 + 0.07 £ 0.24 + 0.99 + 0.01 + 1.24 + 0.04 + 6.38 =
0.01° 0.00° 0.01¢ 0.02° 0.00¢ 0.02° 0.00° 0.16°
(47.98%)  (5.43%) (19.20%)  (80.80%)  (0.74%) (14.29%)
Fried Puffer 9.63 + 1.09 + 0.01° 2.95 + 1565+ 0.5 + 1875 +  0.09 + 8.26 +
0.11° (5.79%) 0.17° 0.19° 0.00* 0.34° 0.00* 0.01°
(51.37%) (15.71%)  (84.29%)  (0.81%) (35.16%)
Kkanpung saeu 647 + 0.73 + 2.04 + 10.54 £0.10 £ 1268 £+  0.06 £ 8.61 +
0.10° 0.01° 0.03° 0.16° 0.00° 0.19° 0.00° 0.03*
(50.38%)  (6.04%) (16.71%)  (83.29%)  (0.65%) (24.21%)
Menbosha 10.76 +£1.29 + 357 + 17.64 =+ 014 + 2135+ 007 8.19 +
0.14* 0.02* 0.03* 0.22° 0.00° 0.25% 0.00° 0.02°
(51.06%)  (5.74%) (16.11%)  (83.89%)  (0.79%) (26.28%)
Grilled Chum salmon 1.96 + 1.13 + 217 + 11.76 +0.08 + 14.01 + 126 + 0.96 +
(Gui) 0.07° 0.04* 0.07° 0.36 0.00° 0.43° 0.03 0.01°
(13.97%)  (8.08%) (15.50%)  (84.50%)  (0.57%) (504.82%)
Corn cheese 3.68 + 042 + 4.50 + 7.28 + 0.11 = 11.89 = trace 8.86 +
0.08° 0.01° 0.07° 0.15° 0.00* 0.22¢ (0.74%) 0.03°
(30.94%)  (3.49%) (37.83%)  (62.17%)  (0.94%)
Pork meat, 259 + 0.11 + 982 + 1257 +  0.05 + 2243 +  trace 18.89 +
belly side, skirt 0.12° 0.00° 0.58* 0.80° 0.00° 1.37° (1.46%) 0.15
(11.57%)  (0.48%) (43.76%)  (56.24%)  (0.23%)
Stir-fried Dongpo pork 3.12 + 0.30 + 440 + 943 + 0.10 + 1393 + 001 + 972 +
(Bokkeum) 0.06 0.00 0.12 0.22 0.01 0.34 0.00 0.07
(22.39%)  (2.16%) (31.58%)  (68.42%)  (0.70%) (2.96%)
Osam bulgogi 1.96 + 0.10 + 3.84 + 721 + 0.03 + 11.08 + 017 + 7.84 +
0.12 0.01 0.24 0.45 0.00 0.69 0.00 0.28
(17.72%)  (0.91%) (34.68%)  (65.32%)  (0.29%) (69.00%)
t-value 14.488"19  54321" 3.589" 7.888" 14.677 6.390" -62.738" 11.311"
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(continued)
Samples Fatty acids (g/100 g)
C18:2(n-6)c C18:3(n-3) Y SFA" YUSFA?  YtransFA? T-FAs” EPA + DHA 0-6/0-3°
(Yofat) (%ofat) (%fat) (Yofat) (Yofat) RI%)”
Seasoned/mixed Granulated ark shell 1.05 + 0.31 + 0.64 + 2.68 + 0.03 + 335 + 0.28 + 2.58 +
(Muchim) 0.01 0.00 0.00 0.02 0.00 0.02 0.00 0.02
(B131%)  (9.13%)  (19.08%)  (80.92%)  (0.95%) (111.46%)
Meat by-products  Chicken edible offal, 1.61 + 0.13 + 1.14 + 329 + 0.02 + 445 + 0.01 + 11.16 +
gizzard 0.01° 0.00* 0.01° 0.03* 0.00* 0.04* 0.00° 0.11°
(36.28%)  (3.01%)  (25.57%) (74.43%)  (0.53%) (5.28%)
Pork edible offal, 0.63 0.01 £ 1.83 237 + 0.03 £ 423 + 0.04 £ 12,52 +
liver 0.00° 0.00° 0.09* 0.13° 0.00° 0.22° 0.00° 0.10°
(38.59%)  (0.20%)  (48.05%)  (51.95%)  (0.27%) (14.18%)
Pork edible offal, 0.20 + trace 1.10 + 1.19 + 0.01 + 2.30 + trace 17.32 +
lung 0.01° (0.20%) 0.03° 0.03¢ 0.00° 0.07° (1.50%) 0.13*
(8.59%) (48.05%)  (51.95%)  (0.27%)

DTotal saturated fatty acid = butyric acid (C4:0) + caproic acid (C6:0) + caprylic acid (C8:0) + capric acid (C10:0) + lauric acid (C12:0) + myristic
acid (C14:0) + palmitic acid (C16:0) + stearic acid (C18:0) + arachidic acid (C20:0).

ITotal unsaturated fatty acid = myristoleic acid (C14:1) + palmitoleic acid (C16:1) + oleic acid (C18:1) + linoleic acid (C18:2) + linolenic acid (C18:3)
+ eicosenoic acid (C20:1) + eicosadienoic acid (C20:2) + eicosatrienoic acid (C20:3) + arachidonic acid (C20:4) + eicosapentaenoic acid (C20:5,
EPA) + docosapentaenoic acid (C22:5, DPA) + docosahexaenoic acid (C22:6, DHA).

ITotal trans fatty acid=elaidic acid (C18:1trans) + linoleaidic acid (C18:2trans) + linolenaidic acid (C18:3trans).

“Total fatty acid.

“R1%, Relative % of dietary reference intake was calculated based on the EPA+DHA content per 100 g of food relative to 250 mg/day; RI% = [EPA
+ DHA content (mg/100 g) / 250 mg/day] x 100.

90-6/@-3 ratio was calculated as total -6 fatty acids/total o-3 fatty acids. Total ©-6 fatty acids included C18:2(n-6)c, C18:3(n-6), C20:3(n-6), C20:4(n-6),
and C22:2, while total ©-3 fatty acids included C18:3(n-3), C20:3(n-3), C20:5(n-3, Eicosapentaenoic acid, EPA), C22:5(n-3, Docosapentaenoic acid,
DPA), and C22:6(n-3, Docosahexaenoic acid, DHA).

DAll values are mean = SD (n = 3).

9Values with different superscript letters within the same column for the same sample indicate significant differences among groups as determined
by Duncan’s multiple range test at p < 0.05.

9ND, not detected.

W#Indicates a significant difference between groups within the same column, as determined by an independent t-test (p < 0.05).

A9 2/ EAo] wigH A=, 7]& AFoME FH AlFl WA EXSpARPAL] B H| WA 2 AFOR EAfshs
A -6 A4Sl HIEo] F7loh= 78“’3:0] Hiue dk Qe E4S HAit. of=et B2 &R, 53] "AL7] FHIA H
(Golgolipour¥} Khodanazary, 2025). 3+H EPA + DHA 3RS el A9 27 EAT) X]H“ 2730 71918 Ao = wE

5 2]

0.06-0.09 g/100 gO.& UJeh} ZEAHH e tju] 24.21-35.16% tHSeo &, 2023). 3HH, FA|2Aol= FAAE ko] 11.89
FEZ o, ol ARt AREROE Eteta §4 g/100 g & YERton, &tsﬂrZ] HH4H4.50 g/100 g)Eth B3
TgolA Y] a2 Aot A 24 HIERE Q15| 0-3 AHH4LY SERHH4H(7.28 g/100 )9 HlEo] =& AH¥S HAith ol &
AHA 71t AlRtE ARE Atsgh gebs FY 28e 5 9 AE FAY qFeE C18:2(n-6)c 49 -6 A4
224} JFES ZTA) 7] EA|of] AHAF ZAS 06 2A0 8 ZAo] dtdw Aulg ALEHTHGolgolipour?} Khodanazary,
HSIA]7]= 7ol qlom, ol U SHAA AAE 2025; Li &, 2022). H272 053 417N+
ol FFE VA 5 U UEhdth FolF F dAoftol= C18:2(n-6)c?] 3Hgo] 7127} 3.12 g/100 g % 1.96 g/100 g0
ExshA AL $EK(11.76 g/100 g)o] E3EAHMAL §HEk(2.17 bt on, C18:3(n-3)9] F2 247} 0.30 g/100 g % 2 0.10
g/100 g)Eth FAT] &2 $FEOE Ueyon, 53] EPAS} g/100 g0 & JtjHog I £33 HAth 3, & 0-6 X
DHAZ] o] 1.26 g/100 gC & UElY, -3 A|HHAto] FH3} o-3 A4 S 7|20 R ARETH 0-6/0-3 Bl & 217} 9.72
E4e gl 4 Atk ol sibE [ AE01A B -3 4 7.842 SRIEQITh EPA + DHA 32 55014 0.01

A4ito] 9 Ao 2 EAjsh= /o] BHgE A= 3 g/100 g, QAHEI7|O|A] 0.17 g/100 gO & e oH, 4t
A ETH(Soltan¥} Gibson, 2008). B, 274 F-ol= FA E11719] B¢ 4491 71 SEAFF tHl 69.00% $2o] §
Ab Rbgol 22.43 g/100 gO & 2 FFS HEHHOH, Z3HA] ottt ol#gt A= AR 9R9] AHAF 2497 2 I

2 Qo
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ol B o® widH AOE AlmErh. FuhEy Q4L
7l HA7E FLaE AREEo) wet linoleic acidE 2E3F
St 0-6 AFAR] Hl&o] HiFoE EA et Ao ® Ho|
i, o] & Ql3f w-6/w-3 Bl& E3F &4 FAE A= s
(Choe 5, 2015). T3F QAFE17]9] ¢ 2709 &2 sfAit
& Y57t 23] Wt EPASE DHA 9hgo] AiAos =

A yehd Ao 2 fd=Eti(Soltan}t Gibson 2008). F2F91
7713}13 ;d o %jb ;(]l:ﬂ—/\]— %}adk(z 68 /100 g)o] Eg};quu} S}
2H0.64 g/100 g)HTt & £229 el on], EPA + DHA
22 0.28 g/100 gO & A9l 7|& ZEA X tjy] 111.46%
o] sjFst= ALE Rl ol A= HFoA
0-3 Aol £9 4 Ao R EAfst= E4d0] HrgH
A0 2 meEthMerdzhanova 5, 2021). S5 BAME9] £X]
HRAE SFF o By 4.45 g/100 g, S A] 7F 4.23 ¢/100
g, HA 51} 2.30 g/100 go = QC’JHS&EU% e AlmolA
EXsAAbe] ZAPAE T 22 HlE&S Hh ELE
C18:2(n-6)c9] H| S 8.59-38.59% Y= L]'E]'L} C18:3(n-3)
Hot 52 52 B2tk o3t 2= 87 FAREA:
C18:22(n-6)5 ZA0 7 ot -6 A|HHALo] AF o2 =2 v|E
<= AAol= AHAE 24do] HidE A0 & sfA|Eth(Seong 5,
2014). AA| 20Z9] JAAZoA EMAXHAL SHES R
S el E gelHlon, AF dx 71l FAUAY
1% ogHAQl ozt 1Y ofuiA] @HF* 2,000 keal 7|2 9F 2.2
g)oll sFsts oEe 2AHA] B= 2R YEROH, ol=
ERAAY GHo] o AT 12 FEHE 4502 AR
HtMOHW, 2025).

-

4. Q!

2 Aol Tl A A EE AAE 205
FoE s, pUIEY, EFHE, Y AEHEY 22 X84
PR AP 2dS A6 A A5 2, B
RN AHAFR)= 0.99 oFoE YeRtoH, sl4g
80% W= I E3E FE T AlRE 082 QC chart
A3}, o-EFHE(8.972 mg/100 g), FEE(520.739 pg/100 g),
B-7F2E1(101.964 pg/100 g), ZHAHE(46.179 mg/100 g) I
ZA"AH17.368 /100 g)S 7|&C0 2 HE =4Z)o] control
limit HY] WollA et o= FA LU, HEE p-7tEH
A A3}, o759 AAR0A prtERe] HElEE 2
BEFE HoH, dRolA= dEso] dEHA g2 v 2
TRl A B-7F2 70l 202.99 ng/100 gC & FRlE|of 2]
07 2 = Uelth ¥ 57 FAREA = el &
8 JEo & YEton, E5] WA 7HofA 6,800.91 pg/100 g
& 7 &2 3ol & FJ E} EFHELS FHFlA Ah

HOR £2 £FEe EAoH, M FolA SEZHE IF

https://www.ekosfop.or.kr

©] 9.21 mg/100 gO 2 7P w7 UERST. Et y-ESH|E0]
T8 JEoR FRIH|, 28 A AR A 749
ol HrgH Ao wehdn FHAHES AEE 7t Al
7} 5 Yepgow, E/\Foﬂfﬂ 69.91 mg/100 g & ¥
A% % 7P £ 32 B9, 2l FololHE 96.84
mg/100 gO.2 0|7 F & %ﬁ— Upehgick. sk gRo)A
= A9 AEHA] T A A0 A = HiREe] AE]
A EXSAGAT HlEo] =7 UrEHi_H% HUFAAE 06
AgAtE S4e] 270l R, Wi dojFtolo A= EPA
9} DHAS] 3to] 1.26 g/100 gO.& UpER} -3 A|uake] Zg
THEos Y=t AA4Be) A8 JPIRT At
242 YA P47 22 W] Het A2 e B U
Efjon Ed] EA AZoix EXFHOoR =0 Flefo] Foly]
Ak B QA A I 94 Ee) PR B4S YA
o= AAG ARZ, Ao] 43 Wt 9 4F B 71Z 4L
A 712 AR B8F 5 U Ao weE
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