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Abstract This study analyzed folate and folic acid contents in 41 commercially available ready-
to-serve (RTS) and ready-to-cook (RTC) foods in Korea, focusing on the effects of cooking methods
and retention factors. Samples included chicken, seafood, and meat, were analyzed in both raw and
cooked states (grilled, fried, and air-fried). Folate levels were determined using a microbiological
assay using trienzyme extraction coupled with Lactobacillus casei method. The analytical method
showed good precision (RSD; 2.63% and RSDr 9.66%) and accuracy (recovery 96.5%). Folate was
detected in all samples, ranging from 2.45 to 45.37 nug/100 g (wet basis), with a 19-fold variation
among items. Folic acid was identified in dumplings, likely from fortified flour. While no consistent
pattern was observed across cooking methods, air frying generally showed higher retention, up to
1.23. Comparing wet and dry basis values revealed significant impacts of moisture on folate
contents. These findings provide reliable folate data for RTS and RTC products and support
improvements in the national food composition database.

Keywords folate, ready-to-eat food, cooking retention, chicken, method validation
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S2uh9 BT olF A AAHY AT WS A4E 4¥] HHoE E gL vzod,
g wste] st ABAE 460 FES TS 4 Atk 24 Brle) A% el 453t A7l
o 24 Foe WY £2 Z712 ololAL, o2 U3 F FRAE A wEA Age
Q. ZIBAEL by, e, o, A% 5 ofzl ZWolN AE Aol olzojAw o, 1
A 8 ER A4 08 SEIT rkLee, 2017), Buli A A HVR 418 2819] 38% o]
ApAsh Fo) APFo® H7HET ofAJol-EiE e A AL OF 30%9] HF-&= Holil glon, TIF
2 A7F 2809k E o]49 HMR AlEZ AH|ols £8 =712 IR UthMarket Growth
Reports, 2025). o]o] we}t thoFst FEjS] HMR Al&Eo| /AEE 1 1 9™, ready to eat (RTE), ready
to heat (RTH), ready to cook (RTC), ready to serve (cooked food for delivery, RTS)2] A|&3}%

A EFo] EA)E 1 YrHCosta 5, 2001).
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Folate and folic acid contents of RTS and RTC

7FeAIE 4H| 710 wet Al JF/dE FE et 4
2 3 27151 o, olo] ujek ofz] Hrjol A R4S
QoA ORe AEE APekn ek vlF, UL, EU 5 367)
oML 29 A7} HSE BHo 7 JFHAIE 225ty Q)
on, fHUTHE 202605 E DAZ O ofF YT Aot
(Ministry of Food and Drug Safety, 2024). 184 A7} 9]
FFRAIE €%, HEE, @3k, 9, A, @94, 94
HE 5 U=k Ogc’(}:_/t(macroni‘[rients) Z4]0 20t o]F0jz|11 9]
o, HlgHdlo|u 77148 5 vl GGx(micronutrients)o] TRt
HEE BET Aot 3] 7H3AE A 343 47
T Etotal, of 2t AlEof diet wigdgiol gt HE 5
2w vige Aol

Selele] ARl AEAE R AT AAHY R
ZAZHERLE 19709 527 o]

W 2712 AT 90w, Saatel 9 JFEA %Y oy
Au7}t @A os AAHT QrKim Z, 2011). I
241wl Ao 710 E EH R oF 83%+= H|=,
B 50 9] 27 E QIE3tT Qlo] F AA o] gh= glo]
Hlo|A 1&0] g g Ao| A7E1 Qrh(Park 5, 2018)
YA $84 HE B 5 StUE, =4 Yoy 7o
ST el oo, AR I A ARCE %34
A Ath(Nazki 5, 2014). Tt A2 Za 371 S5
ool dutao = AgRlo] At HH7t & =AIE AAXA &
A9, QARG 0] - QA 2ol W1d | gjol A7
T 2E 59 AT Ade 2T o o] B AFY aA
| %=1 9o, DNA /7t w23} whgof ofsh= B4
BRoizE U84 QItk(Bertuzzi 5, 2019; Chang 5, 1993;
Han} Hyun, 2022; Kennedy 5, 2010).

AE ZEE(retention)S FAF (raw food)E 7Hy L 2
St U HEEE JYLE HEE UEH, AR 27
W, 4‘*‘3: Ziﬂxﬂ T O 9ReAEs0] ITA AEE

% Ao oA Tk A1) 9 Aetel oy A

o shorep] Flal 2ol 240 Ja 9
Fu Basht gRE QARS /1Z0E 3
o) Aol welA e e Bot
S0l WiskE BS993 WAR BAG) 48T
HAAS7E E a5t (Murphy <5, 1975).

2 A7 Al 3R Y AR S S44F14E (ready-
to-serve, RTS) 15&3} =4 % 2]A] & (ready-to-cook, RTC) 26
F2 Mool o|5e) 4E G4 9 B/h G FFS A
T, o2 FAABALEE dolElol A2 75 % 28]
o) =it A2 G Holel RS g5 Baue 4

HE BRI BB ARE FuToRH HAEAY
i dolEol AR Al AR S % ANA BEE AT
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2.1. AlZ
E o] AF8E 41£9] 7FEAE A FE= 2023 FHE 2024
Afo] HEXEH 0 2 HE AFHQth AlRE thAH|EHE 2y

mfolz ZHNANE U AgEs SH2IES 445
o, FustEl A Y5 nuslel Wsst 7o &
o} WAt e B0l | 27 wet 2e) % #st
steiek 1) B2 Mol 299 188 F2T RN £, 2)
A7) Bol B T ARS 91 £4L 9L 4 sB =
), 3) ofolzelolo] xel: /15E EARE F YHWE TPt
w22, 4) $7]7]: 175-190°C0] LEo]A Zel. Zehzjo]= 4]
ze zels Az AgHon, BE SUsH FAstse]
ARl ALBBlGT. BE ARE £9 24 Y5 18 o]
sha BelglE, B4 AHo] Ao s5stel Agsla.

2.2. Al

HAF BAS 3t folic acid EFEEL Sigma-Aldrich (St.
Louis, MO, USA)olA] FLUsH3ITE 4t S50 ARGE B4
% a-amylase 2 protease= Sigma-Aldricho] 4], conjugase:=
Pel-Freeze Biologicals (Rogers, AR, USA)OA 45t ¢
At ATF B0 AMSH Lactobacillus casei subsp. rhamnosus
(ATCC 7469)= American Type Culture Collection (Manassas,
VA, USA)9JA G515t} B X2+ folic acid casei medium
(HiMedia Laboratories Pvt. Ltd., Dindori, Nashik, India),
Lactobacilli broth AOAC, Lactobacilli agar AOAC (Difco,
Becton-Dickinson, Sparks, MD, USA)E AR50, WA
Hsto] Ay ARgsllth Aol AHEE S/ Power
Max AA| A|AE](Human Science, Hanam, Korea)2 53] A}
N 2es BRSE ASSAT o9 A8 BE Aoke
GR 5 ol49] Tek kS ALgIISIT:

2.3 gt =

AR X]'Cﬂ'&é folate (polyglutamate FE]) ¥ 3+F folic
acid (monoglutamate FE)e] e & o] ettt A
A folate:= o] vitamer”} polyglutamate AF&= EX)|5}0]
trienzyme(37}A] 84 ARE)A2]E &3 monoglutamate 'C_—éEH
2 At & &3t 18y FA4E folic acide] 7
monoglutamate2 THes1A] 245131 Qlo] folate conjugaseS
Aogt 84 2 T 5 9&‘:}— ZolFol Atk Arcotr}
Shrestha, 2005). & ALolA= A1F9] AAY Fikx FE5t
of EXof ArE5ttt. G4t —%—?— 37}A] A A [protease, o-
amylase & folate conjugase (chicken pancreas)|& *]2|%t

trienzyme &S 0]-€5}% tH(Chun, 2006). A& 0.5-1.0 g&
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Eekazo] JYsigom, Aol sv% o4 THE Alitt
n-hexaneZ ARG5S A2 A ASIA. o]F A&7} 5019
= AZFE8}AT9] phosphate buffer (pH 7.8) 20 mLe} &5
2= 30 mLE 713t & 15871 100°C F-24Z(HB-205WM, 22
L, Hanbaek Scientific, Seoul, Korea)ol|A] @& 42| & 420
2 Y759t E2kAF0] phosphate buffer 10 mLe} 2
mg/mLe] FEZ A3l protease £ 1 mLE I3 & 347t
59t 37°C9] shaking incubatoro| A HFA|ZA T}, WkS-0] Lt
AlE= 100°CY] 252004 1087 DA 2]o6}o] protease /g2
FTEOIITE AAEHAIE YA £ toluene 0.5 mLo} o-
amylase (20 mg/mL) 1 mLE 75t & 2417k 59t 37°C9]
shaking incubatoro]| A ¥F-3-A|FT}. ©]% conjugase [5 mg/mL,
phosphate buffer (pH7.8)] €9 4 mLE 7}st2 Fof 1647t
52t 37°C9] shaking incubatorof| 4] ¥F-A]71 & 100°C 324
Zo| A 1027t 7Hgsto] e 240 84S SRS A2
og W7kel 2EM2 pHE 458 24 T 100 mLE 851
©om, o7} X|(Whatman No. 1, GE Healthcare, Amersham,
UK)E ofi}sto] EH02 ARESHGITh

24, G BEEY

QA A AL GAF o WE Lactobacillus casei®]
5 WSS TIMO R S v RS HhES olgele] 4
Stlth(Park 5, 2017). F4ko] oiet F&E4HS 2= L.
casei subsp. rhamnosus (ATCC 7469)= 24 G, depletion
media (Lactobacilli broth : folic acid casei medium = 1:1,
viv)el HERE & 37°ColA] oF 6AI7F AufFsto]l SAStAA
ARESHTE Al® 2% 9 L-ascorbic acid €9(1 mg/mL),
HAF HEE9(2 ng/mL)2 0.45 um membrane filterE 0]-&-5]
olahel 3 2Ajo] AHBILH, Haol g R 4

)

=
d 719 B Bt AHE FHE 4 AR S 2
 SRTE A5 F FH7t 150 L7t HEE 6dA = 3
Ast3lon, o]F 96-well plateo] E5=5F31th. °]F Z} wellof
o29] HjR] &gtalS F7}519H: folic acid casei medium 15
mL, L-ascorbic acid -89 150 uL, depletion media 75 pL. Hi
] E3H 150 pLE Z+ microplate 96-wello]] H7}sko] & 300
uLE /ot on, 37°C QIFH|oIE oA 20417F B3t Hi Y
it iFo] d=E & 7 well9] o HiFHES 124 ZFRH
%, microplate spectrophotometer (Thermo Fisher Scientific,
Vantaa, Finland)E ©]-85}0] 595 nm Tto|A SHLE =73
S9ict. M 20 HokE BRE d), BE ARk AR A
A9 5 5ol A BE 1S 3 BAHGlnkS
wasto] BHAIST.

2.5 24E HZ

4% 2352 AOAC (2016)0]14 AlAE Zho] =2l wh

https://www.ekosfop.or.kr

o sAEgon, B2 WS oheTt 2ok AU precision)
AL QC ARE sino] 53 MEoT 23 U HAs:
repeatability (inter-day precision, RSD,)2} 597t 5}50f §F ¥
R 3ukEor F& W EXSt reproducibility (intra-day
precision, RSDp)E AlAFsto] H7st%itt. HE4d(accuracy) 7
25 YyeHY7] Yol 91554 (certified reference materials,
CRM)Ql SRM-3290 (National Institute of Standards and
Technology, Gaithersburg, MD, USA)¥} BCR-487 (Resource
Technology, Laramie, WY, USA)S 24519 0H, AA=H <l
Skl 2442 Blatste] Hede et

2.6. Z4FEAD

L casei o183 vIEIA G4 A o BAEL
= AR Fit S 4 Al FE T (quality control,
QC) Al&E A A3kl QC chart®] #2|AE ol-&3to] &
A F4g B7F sttt QC chart 7|24 A EEHA
7F 5% ©JtiQl 10712} QC &AlH|olE & 7]8tsto] AAslo
o, 2] A} - 5}SHA(upper and lower control line, UCL &
LCL)x} %A A} - 3}3HA(upper and lower action line, UAL
& LAL)Z A7sto] E4H|olE o 2o 485ttt &
gof| AHEH 7|2 A4S o3t Zoh

UCL, LCL = mean of folate content in QC sample+2x
standard deviation

UAL, LAL = mean of folate content in QC sample£3x
standard deviation

27 &4 24

S A AL Statics Package for Social Science (ver. 22,
IBM Corp., Armonk, NY, USA)S AR&5to] By} BZHA}
£ ARESISiT Alm S AF] 240] SRl AlREL SHER
- (ttest)S ARSI, AT £7io] Al 7 o3l B+
Y B XM (one-way ANOVA)C.Z ¢t 719] Xfo|& H|w
SFT} AR AAL Tukey’s multiple range testS 95% AlF|4

FollA AASHA.

31, DIYEErS SAL. case)d] LY 2 HEHY 245

i
)
%
22
|

it 24 Al ¥5A4(coefficient of variation, CV)S
AbEsiinh 11 A3 A Y v AUAS YEl= RSD
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2.63%, A3 ZF B A4S YEH= RSDr 9.66%E U
EFYiQlth(Table 1). ©]= AOAC (2016) Guidelineo| 4] HA|5F
71#(RSDi<16%, RSDp<8% )3} Bl w T uf & 7hsgh
9l Woll gloH, E3] RSD9] 312 3% WRte=E uf¢- 5
o AU YERIT ol2jst Aits nlAYESHY £
AR A HEo] & FUE BAE Y B4 Z2EES 5
3 FET 4 95 HolE sk

0]€} FAISHA Ndaw 5(2001)> A} 22 vl Jd4
EAoA n|AYESHY EAo] 7]7] BEAH| H|g] HUAo]
S 4 oo, w0 FATE e #EskE AXE #go] o]
£ Hg = Qlota Bkt 2 AGE L casei |G 2
A, AR 34 9A, WY Az 5 F8 HLES BEsekY
Agaetglom, RHEg3 AdAdo] SHEESS RIS

L. caseis ©|-§3t GAF EAHo] AT AFE flof 2=
O]%EZ(standard reference materials, SRMs)S 4513 C
W, 1 Z3H= Table 29 2T} SRM 32909] F4t B4 gH2
579.11 pg/100 g, BCR-4879] E-47k2 1,282.76 pg/100 g&
UEto], sig 154k tiH] 96.5%9] 31483 E3lth AOAC
(2016) Guidelineo] A= &4 T4} A&9] gHgo] 1 ug/100 g
TEY AE 78 75T A HYE 70-125%E A A6t
Jom, B Ao 34l 1 HY YoHr e £

Table 1. Precision of trienzyme extraction-Lactobacillus casei
method for folate analysis

Analytes Repeatability (RSD,)" Reproducibility (RSDg)”
(ng/100 g) (ng/100 g)
MeantSDY CV? (%)  MeantSD CV (%)
Folate 448.90+11.79 2.63 445.17+43.01 9.66

YRSD,, relative standard deviation for repeatability.
DRSDg, relative standard deviation for reproducibility.
ISD, standard deviation.

9CV, coefficient variation.

Table 2. Accuracy of trienzyme extraction-Lactobacillus casei
method for folate analysis

Samples Reference value”  Analysis value” Recovery”
(ng/100 g) (ng/100 g) (0
Mean+SD

SRM 3290"  600.00+100.00 579.11£10.51 96.52

BCR-487” 1,330.00+130.00 1,282.76+11.52 96.45

DSRM 3290: Standard reference material, dry cat food, folic acid.

YBCR-487: The community bureau of Reference, pig liver, total folate.

JThe reference values for the cyanocobalamin content in SRM 3290
and BCR-487 provided by NIST and IRMM, respectively.

“The analytical value obtained in this study.

JRecovery (%) = (analysis value/reference value) x 100.
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(>95%)9] H&/d= e

g8 gt o] FARSE A3k Aiso®t Tamura (1998)<]
AN ERIFAY. oid AFolAE £17], B, -7, Al
S A0l amylase®} protease®] R4S Sl HAt g2 3
80| 50% o4 F7Iotthal Halsyl o, o]= 4t E4]
Al HA T A ma Aol B4g el Fa% 3490 A
o2 Ut & AolAe et AR 2 AES
st olAo] &2 FEd gHoj 7|ogt Ao s wekETh
AR AlE 5 et FEHE EActa e S4xet
A 7} dol A E4o] of2|R HEfIo R BRHAL &
24 AFo| A 9] AR AEARE L2 Yo EAsHAY o
FFAet Aot o] 7] wEo] A3t & E A% Al
£ 514 A7, HA% & 24, HESHH whS 79 B4
o] Q=H, thokgh AlF WEE Ao 2ol JAF EAH
o7 nYEsHH AgeFHo] EEE L UrH(DeVries 5, 2005).
AOACOIAE G4t 49 FEH O n|BETHH EAH(L.
casei assay)= PAolL Q& Ol L. casei7}t thgt HAk
FEA 5 5 & ks S 71HA7] w2l st
=] Hkolr] giEoltt. 1y 459 B AdH, viA] =
24, Mg Azt 59 B 24 gojHY] 0AE 7€ 4 =
[¢Qlo] HER Fust BAE4E #e] ¢ 4 St a4H

fu ok fe
[¢]

ji: )

=24
7] Al vis) 24 % AGAo] 5T ¢
B A7 B4 A BAve EEETA 2
3, iz HUE S AAd s +PFezHA, 717 &
Aol v1AE 4 g $20) FU4s B el

YL dlolEHlol F50f Qlol, mBEeH 24| &
&0l FET AFHE gEY & 1SS Uehdt shzlth

3.2 BNEZEEIE TOf

2 AFoA= L. caseis o83 F4
A&H o= gtHsty] s £4EE
&5kt QC charte #4] 48 2H4 )

WEA @17 AH, A1k 84 5) 2 274 8Q1(%, H
ZA 5)of 95t M5 BUE oz N, i
ol oiE z7]0] Adsta HolHE
T2 AgET 2 A AHE o
Fig. 19] AA5k3iTh QC Al&e ZF &
E|3lom, s ghol APdo] AR A AHA(UCL) B 2
A SRHMI(LCL)yZ 2ol 9ol 2]

Al Azl gt AL A ol2fgt 2A]= AXH &
A A3to] 7ol gH|o| AR 9] AME-Z WHA|SHL, £4 2
o] £43 FELE B ATt Fast 4% A &

o rlr o

0
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50 UAL=662.45 pg/100 g

o e UCL=594.83 g/100 g
EFT) /
£ a0 Y /\

MEAN=459.59 pg/100 g

LCL=324.34 pg/100 g

LAL=256.72 1g/100 g

1 2 E 4 5 3 7 E s 10 1

Fig. 1. QC chart of trienzyme extraction-Lactobacillus casei
method for folate analysis. UCL, upper control line; LCL, lower
control line; UAL, upper action line; LAL, lower action line.

oIk Jung 5(2019)2 VBB YL
A QC BEIE SuREL, B4 712 F
C gto] UCL¥} LCL ol &3skqirka A
St A9, g ARGS WAL AH
ABUIE F AZHS SASAL S of
% B4H QC chart] A3HE BE A
T BHEATY PAB ST F2UY
FolHE F 113)e] 22 QC 242 Sgs)
37} 448 UCL 2 LCL 9] ol Zdsle
o}, ol FHAEIFHE dolelolx Tt
o] BTk BUA HEF L o] ARE A B B
N9 4% TS A galol she P2 SH4eIAE o
e BHELS AT 5 YES VY 5 9l AHHA ®
F7hE 4 qlom, B Aol A 4 7Rk E9t 84 27
o A@Ke] SIS ABAOE ekl 4 9k Auet
ot 2 AFolA BHE BE AR At HeF do]
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E7h AT 4 Qs 843 24 Sel4 BAlsglon], 248
RO Qb S A BGFHE Holeuo| 2 B85
7o B2 A4S SRS oS A5 sl

3.3 Z4XE[AlZE(ready to cook, RTC) XES Fit
g5 L Xo/Eof E Hsf

Ao 2 A& AKfood folate) D A7} FAK(folic acid) THF
= 245k, 2ol W o= H3l 9 processing factor
S ARSSIITE AlRS] ik RS F A 245 ng/100 gAY,

& A, oflojzZtolof z2)oflA Zdf 4537 pg/100 g(TF,
B9 HHE Hof of 194 Apo]E YER l=H(Table 3),
ol 7FeAE dAR, 28 JH, A7k w5 50l wWek
Ab ROl 24 gEHd & SE HoEn SrEAE, T
A7 S " Z)oHe A7F GAtel 44 35.14 pg/100 ¢ B
33.51 pg/100 g T2 2 HAEHYH, YA AlzolAe A
7t fato] AEHA R ol WHE Alx Al AASE Ut
BepA7IRY] gFor A, nm oF A9 A T
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] 7ol QUtt. wl=d} AUTHE HIRSE of= =704
NAB BEF e BH0R T8 1R Y A}
(fortification)S HA O 2 9F35}5111 It} H|= FDAE 1996
WRE 3= 7|9 AE(E7HE, AEE 5ol Giks Aetete
5 qtAstelen, ol 2A= AAE AFT 24EF59 1A
E2 @A W= b 7195k th(Crider 5, 2011; De Wals
5, 2007). Boen 5-(2009) "= Wjof|A] == 73} T}
2 719 JFBAEEA, thhEd, & 50 37 Q4 ol
34-200 pg/100 g %YL B0, gz} 1052 B 4
A RS 34 100 02 e ol 3 AFol4 Bl
H UHE A=) H7F FAF TRH(33-35 pg/100 )T FARRE
olth. 240 AREH THE AEL T4 ojsAr WUk
Ago] BAEol Ggles, ol Qo] A5jE Wne) AHe
7Fsde AR, =W Al 7HSAI B A = 3t dAke] &
Ag Qs gelgt 4 s

§11719] S, F71 AL ofojzeto]o} 2o wE {9A
701 Lheh o m(p<0.05, p<0.001), ofolxetolo} 22 o)
AlgoflA AE At o] F716kSIaL, processing factor”t
1.20-1.530.2 gFo] wofx|= AFE HATHTable 3). Ol
TR S OE 55 5 B 7|E AR Ao OE g
FA HE 7EALS AJARRIEE d& £0, “Tenderloin, frozen,
fried-A”+= wet basiso| A 8.80 ug/100 g, dry basisOf|A] 20.89
ug/100 g9 At Fhge Hlou, 5 A &9 ofojzeto]of
%2 Fol 1345 pg/100 g, 25.76 pg/100 g0 & Z7}5}gTh.
AR A FE HHE 24 A9 % 1.00S 233} processing factor
£ H3lon, ol 2 &AEY £E FHUE QIR A &
o] SAT A9 AN,

S, AR F(seafood) Alme= 2] H-F AF G4k o
Zpol7}t o HEkslA YErtth(Table 3). S| (dongtacjeon)2]
AL, A Alm o8] 22 & geFo] 7HAsFH 2™, processing
factor= 0.91% YEh 28] 5 G4t &4o] RIF I} ¥,
QAo MGAES W AL 22| T QA Fo] 2
lelsion, 171712} ofojmetolo} Zejol whe Het Wsl}
$912) 2j0]Z ERTHp<0.05). ol 22 A] A8 7]
29] o, 2] A7 L 59 wek 4FL wg 4 slow,
SfibEo] Aol ESEo] Ao JFE nHE Aol
o AR Hr,

23} e B2Y YR ABL A0 7Y e B
AT K(2.45-3.58 pg/100 gy H930m, 2] T processing
factoriz 0.69-1.012 2] A] H4b &4o] 74 2 Ho|gir}
ol MA AE9] 7Hdol| whE F4ate] wafet f4A TFs =
AR

AlET ARHH o R e AL AE A T2, 27 WY
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Table 3. The folate contents and processing factor in ready-to-cook foods

Samples Content (wet basis, pg/100 g) t-value / F-value" Processing factor”
ol s ite el (food folate) (food folate)
Tenderloin, frozen, fried-A 8.800.117 ND? -46.650™" 1.00
Tenderloin, frozen, fried, air fryer-A 13.4540.22 ND 1.53
Tenderloin, frozen, fried-B 5.54+0.13 ND -5.581" 1.00
Tenderloin, frozen, fried, air fryer-B 6.63+0.46 ND 1.20
Tenderloin, frozen, fried-C 11.25+0.14 ND -34.203™ 1.00
Tenderloin, frozen, fried, air fryer-C 14.194+0.17 ND 1.26
Dongtaejeon, frozen 25.03+0.13 ND 41.323™ 1.00
Dongtaejeon, frozen, cooked 22.74+0.03 ND 0.91
Green bean pancake, frozen 34.46+1.64 ND 7.269" 1.00
Green bean pancake, frozen, baked 29.03+0.81 ND 0.84
Onion ring, frozen 13.29+0.20 ND 13.9517 1.00
Onion ring, fried 11.09+0.33 ND 0.83
Meat dumpling 45.37+1.43 35.4142.34 10.891° 1.00
Meat dumpling, steamed 36.31+0.13 33.51+1.63 0.80
Fried squid, frozen 6.14+0.14% ND 138.735™" 1.00
Fried squid, frozen, fried 6.65+0.06° ND 1.08
Fried squid, frozen, air fryer 7.3440.15° ND 1.19
Shrimp cutlet, frozen 11.62+0.04° ND 1625.553™" 1.00
Shrimp cutlet, frozen, fried 13.90+0.06" ND 1.20
Shrimp cutlet, frozen, air fryer 15.5840.20° ND 1.34
Fish cutlet, frozen 14.60+0.08° ND 1887.256™" 1.00
Fish cutlet, frozen, fry 15.57+0.16° ND 1.07
Fish cutlet, frozen, air fryer 18.46+0.07° ND 1.27
Spam 3.53+0.13° ND 36.944™" 1.00
Spam, roast, pan 3.58+0.25 ND 1.01
Spam, roast, air fryer 2.45+0.15° ND 0.69

DStatistical significance was determined using an independent t-test (for two-group comparisons) and one-way ANOVA (for multi-group comparisons),
“p<0.05, “p<0.01, “"p<0.001.

DProcessing factor represents folate content after cooking, with raw samples set to 1.

JAll values are mean+SD (n=3).

YND, not detected.

Means with different lowercase superscript letters are within the same type of ready-to-serve foods are significantly different at p<0.05 by Tukey’s
multiple range test (a>b>c).

g)°] 2] F(22.74 pg/100 g)E Tt EOL, A7) M-A2 & GAt Aol S7I8he A4S Harstitt E3t Johansson &
B74(8.80 pg/100 gt oflojmetojo] 22| F(13.45 pg/100  (2008)2 ¥ b AF= ot 22| AR 1A, A
) AF At FFol 231 I ol ke AY o AUA], & F)2= A3t & A4t dFe EAsIeH, £
T BISHE AT Park 5(2017)2 Z2|Ho] mt HAS 2] o] mhE et mE 2 EUEA] R HAIsHAH.
it AEE0] bl o glon, 4R AlRdlAEe 2358 =8 2 A= B9 AleE 2 | 7HgsidE W dEEe
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1.

d

3.4. ZAMEAE ready to serve, RTS) 7/Z41Z9 &
A} StH2F
- OO

E AFoA ARESE 1559 24443 A& (ready to serve,
RTS) 715-A1&9] GAE sk D processing factore= Table 49]|
UEt it 22Eo] vigE = A7 22 RTS AE7e &
AW AEEZ BEL T QloH, ready to eat (RTE)T} 70|
7FET 22 AR 2E|apgo] ERasHA] 9l AlES sk
H}2 AH|7} 7H53E A]Eo|th(Costa &, 2001). RTS 7H5-41&
o] AF PARZ 5.35-25.99 ng/100 g et oH, 24 o7
G7H4, 29)F o] FFHE7HEA, LHCIA)E °oF 4.8
Hjo] ztolE UEHl: 3 AR F H7F F4k(folic acid)y
HEEHA LUt F7HESAFHRIE(RDA, 2020)0] THEH
o e AFE QAR I TG, A2 10 pg/100 g, o,
A2 23 ng/100 g0 = H I Eo|Ir}, & ALofA] FARE I
o] 2 719] FAF THEL 11.98-16.58 pg/100 g& LR
, T7FREAFAERANA AAE BA o W elet vl

A e Urehlo] 712 Aol 2 Holg LehiA] &

Ao= AR Ji H010) HAEFES} AR Qi

e BHBIO0, o] % To|x AL 434582 ug/100
¢0] THS e AS oIt Lee SO0 AR
@ 9 ofux) 20wt ge BF Y, B, 3
228129 WP} QI BISHCH, Lee S0 &
0] AL ThA] Wt oA Uehdela ol

o= AN B, 43 AR 4R ST 22 B 299 1
o o] Jopaiol Wekd - 9leg e, HaiTele)
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3.5. ready to eat (RTE) ¥ ready to serve (RTS)
4159 4o] it &5

Alo] FAF FEK(dietary folate equivalent, DFE)2 A& ©
2 &5t AE & A Aol 8E0] B w2 I g4t
749l E5-& Aol & Wgste] Ut A&, F4t A3FY
37} Al DFE 7]9] ARgo] HRE L YArk(Suitor, 2000). £
AN A ARERE 41F59] 7HEAIEC] Ao] AAF B2 Fig. 20
UeHon, A& Z A& FAKfolate)T 71 FAk(folic acid)
9] YAlo]&-ES 11Bsto] AAretthHand} Hyun, 2022). ¥
A 1559 RTS & H7F4A, AHlo|30A 7Y w2 DFES
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Table 4. Folate contents in ready-to-serve foods

Samples Contents (wet basis, pg/100 g)
Food folate Folic acid

Soy sauce, brisket 12.78+0.03 ND”
Baked, brisket 13.28+0.26° ND
Fried, brisket 10.95+0.34" ND

Soy sauce, wings 12.39+0.02'% ND
Baked, wings 13.18+0.21" ND
Fried, wings 16.58+0.12°¢ ND

Soy sauce, legs 12.06+0.52¢ ND
Baked, legs 12.53+0.62°% ND
Fried, legs 15.04+0.51¢ ND

Soy sauce, whole body 12.35+0.11% ND
Baked, whole body 11.98+0.138 ND
Fried, whole body 14.42+0.56 ND
Brisket, steak 25.9940.94° ND
Brisket, canned 5.35+0.30' ND
Brisket, smoked 19.34+0.71° ND

DAIl values are meantSD (n=3).

YMeans with different lowercase superscript letters within the same type
of ready-to-serve foods are significantly different at p<0.05 by Tukey’s
multiple range test (a>b>c>d>e>f>g>h>1).

IND, not detected.

UEFHOm(25.99 ng DFE/I00 ), AlY W& DFES Uehd
7154 712 535 ug DFE/100 gO.8 oF 5ujo] zjo]2 e}
Qe Zet WAt RTENA A% G4t 37t Gito] 4%
| TR, A 2014 AL B DFES Lkl om(105.57
pg DFE/100 g, 93.28 pg DFE/100 g), AlY W2 g3 Yerd
2WPZ, B, ololzetolol)at v TAHS o oF 3189 3
o% ViRt 20209 P U HH7IEMOHW and
KNS, 2020)0] TR 421 T o] AL BHHHES 400 pg
DFE/100 g, YA @l 28 H X 570620 g DFE/100 gO.&
ST ek, A A FAE 97 Aozt 9 3
FRAFES 3337] ofele 5 glom, ot AFLo] X3
9 39 40 A9 LAt P Aol 9Y A B
HAFS 5T 5 9L Z02 B

3.6. Zelof 2 SHAZFY St HES 4

SHABYPE FolEuo] 2014 AT Hole U
SrHoE 3 A AEY e, 5 £5% 71E(wet basis, wiv)
o B2 100 g $ BA e fzolch. YA oR it
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Fig. 2. The rank of folate contents (ug dietary folate equivalents (DFE)/100 g) in ready-to-serve (A) and ready-to-cook (B) foods. g

DFE = food folate + (folic acid x 1.7).

A 4 Qo AAE AAEE 2Yclls 1 A4 &
o] Zadtth= 9% AFZTE0] Yepelon(Maharaj 5,
2015; McKillop 5, 2002), o]= S4415S% 7HS of yeh
+ A JFEETE ATo] 9lS O E ARmHE Table 33}
4= AA AFIote AE dEA Y Fat e UEde &
TG 7€ AEUCRE 29 T Alm HEYAY] B4 wEt
e R g e ¥MEE BtYsh| ofgeER, e &
ZhEsk= AA G4 AEE VRS f6iAe dERFHH(dry
basis) 7]E0f|412] g H|IL H7E7} FQ5ith Table 5= A%
FTHOE ShibE gat FFO R, YR A= 5T 7
I ge] 29 & G4 SHo] FEHAA YEue AS B 5
Ut AIE E0l, BATA(EB) MRS G5F 71E T4 TFF
2 14.60 pg/100 gollout, 2 F ofojxetelo] X7 A|
18.46 ng/100 g0 2 S7letgit}. J8jy Ax5%F 7202 &
Akot A1}, ofojmatolo] %] A9 processing factor= 0.82,
H717] 28] Aol 0.712, AAZQ1 gAal £4o] TS
gl 4= Uik ol Ayt £ Al 7 Ws) G4t 5
T iAo et Y Rt M HojErh dutdos
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Table 5. Folate contents in various processed foods (dry basis)

Category Samples Water (g/100 g) Fat (g/100 g)  Food folate Folic acid Processing
(wet basis, (ng/100 g) factor”
ng/100 g) (Food folate)

Ready-to-serve  Tenderloin, frozen, fried-A 57.90 8.12 20.89+0.25% ND? 1.00

Tenderloin, frozen, fried, air fryer-A 47.80 9.65 25.76+0.42 ND 1.23
Tenderloin, frozen, fried-B 55.82 9.62 12.54+0.29 ND 1.00
Tenderloin, frozen, fried, air fryer-B 43.52 12.74 11.73+0.82 ND 0.94
Tenderloin, frozen, fried-C 61.61 10.36 29.29+0.36 ND 1.00
Tenderloin, frozen, fried, air fryer-C 52.72 13.00 30.02+0.36 ND 1.02
Dongtaejeon, frozen 65.67 10.44 72.91+0.38 ND 1.00
Dongtaejeon, frozen, cooked 63.61 10.95 62.47+0.07 ND 0.86
Fried squid, frozen 61.48 6.01 14.10+0.33 ND 1.00
Fried squid, frozen, fried 59.24 7.62 11.51+0.10 ND 0.82
Fried squid, frozen, air fryer 53.87 9.96 14.15+0.29 ND 1.00
Shrimp cutlet, frozen 42.15 12.79 31.27+0.09 ND 1.00
Shrimp cutlet, frozen, fried 55.50 8.30 29.49+0.12 ND 0.94
Shrimp cutlet, frozen, air fryer 58.18 7.52 33.81+0.44 ND 1.08
Fish cutlet, frozen 56.43 7.81 44.67+0.25 ND 1.00
Fish cutlet, frozen, fry 42.23 13.27 31.83+0.33 ND 0.71
Fish cutlet, frozen, air fryer 48.16 8.79 36.60+0.14 ND 0.82
Green bean pancake, frozen 62.83 6.41 89.47+4.26 ND 1.00
Green bean pancake, frozen, baked 52.86 12.75 71.21+1.99 ND 0.80
Onion ring, frozen 53.92 8.80 28.80+0.43 ND 1.00
Onion ring, fried 67.32 6.39 19.1740.58 ND 0.67
Spam 51.08 14.74 7.73£0.29 ND 1.00
Spam, roast, pan 49.55 8.06 6.45+0.45 ND 0.83
Spam, roast, air fryer 54.28 24.92 4.63+0.28 ND 0.60
Meat dumpling 44.54 29.89 101.97+£3.22 79.58+5.26 1.00
Meat dumpling, steamed 47.09 28.59 86.82+0.30 80.12+3.89 0.85
Ready-to-eat Soy sauce, brisket 42.28 17.18 22.14+0.05 ND -
Baked, brisket 58.98 4.93 32.3840.65 ND -
Fried, brisket 52.17 6.72 22.89+0.72 ND -
Soy sauce, wings 35.99 16.57 19.36+0.04 ND -
Baked, wings 52.09 12.95 27.52+0.43 ND -
Fried, wings 39.73 16.35 27.5140.19 ND -
Soy sauce, legs 50.14 16.20 24.18+1.04 ND -
Baked, legs 59.52 7.77 30.96+1.52 ND -
Fried, legs 49.89 15.60 30.01+1.01 ND -

https://www.ekosfop.or.kr
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(continued)
Category Samples Water (g/100 g) Fat (g/100 g)  Food folate Folic acid Processing
(wet basis, (ng/100 g) factor”
ng/100 g) (Food folate)
Ready-to-eat Soy sauce, whole body 42.65 18.74 21.52+0.18 ND
Baked, whole body 54.33 9.33 26.22+0.29 ND
Fried, whole body 50.71 17.33 29.26+1.14 ND
Brisket, steak 66.99 3.69 78.73+2.85 ND
Brisket, canned 73.36 1.27 20.10+1.11 ND
Brisket, smoked 71.54 1.68 67.97+2.48 ND

DProcessing factor represents folate content after cooking, with raw samples set to 1.

PAll values are mean+SD (n=3).
IND, not detected.

que
SUA AlEE SAHFAE 9 SAXRIAE 41T
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