n ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
e e L EpEsEnye g
Criaes” | https'//doi.org/10.11002/kifp.2020.27.3.311 The Korean Society of Food Preservation

Nutritional compositions and their retention rates of carrots
by different cooking methods

Kunjong Lee!, Heajung Chung?*

Department of Food Science and Nutrition, Soongeui Women’s College, Seoul 04628, Korea
Department of Korean Cuisine, Jeonju University, Jeonju 55069, Korea

Closst amoll 2 THEC| GoRME BiEin} Hiots MES

o] ZF! - A

o
'Solo{ At st Al ZEYekn) 2MFCyStW ohA| x2| st}

Abstract

Proximate components and mineral contents of Daucus carota L. were investigated following cooking using 5 different
methods (i.e., boiling, pan-roasting, stir-frying, deep-fat frying, and steaming), and their retention rates were also
evaluated. Weight loss was evaluated in all cooked carrot samples, and significant difference in (p<0.05) proximate
components and mineral contents were found upon variation in the cooking method. The highest protein, fat, and
ash contents were detected in deep-fried carrots, while a high content was found in raw, boiled, and steamed carrots.
In retention rates of carrot by cooking method, frying sifnificantly lowered 40.89%. Mineral (Na, Fe, Cu) retention
rates were significantly lowered by boiling and steaming, resulting in rates of 70%. Carrots were cooked by using
different methods and the retention rates of B-carotene and vitamin E according to cooking methods of carmrots
were investigated., In amino acid retention rates, deep-frying was lowest examined (Arg: 61.64%, Cys: 93.97%).
Therefore, these data can be used as a basis for the processing of carrots.
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N = H 0.6-1.1 g Ca 38 mg, P 37 mg, Na 26 mg, ZF 400
mge 2HA|8H, H]ERle] 1,257 - 7,300 ug REZ carotene
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dAujarslel Apshd AFBoR o 4ole b ©f
g g glon, ol AMe FEStaA < o, A5l EFE Pearotene HIER AS] A2
A Fient ofuel, tEAobd AlFe] A g2 A JtRE o= A4S wol et sk e
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ol kst o g ﬁ?ﬂ'%} Pl 18l oL ik A A Isiak-g-o] AHnk-e-S Adste Fitst B
oA kst ol Hofk A AF] #Agk WAl A ol st 3)\01"1 wEAAA BEoA = SR E
: = 20| tH(Choi, 2011; Kang, 2016). $2&  AAST w812 oA|s)5E EAQ 4 Folghn B1
njuyg] gl &ate ZAF2 g ol Daucus carota L. A THKrinsky, 19893). 3l Ge] g gt gzt

oA ioltt, el LS Tl € &°] BI¥ K (Krinsky, 1988b; Han, 2015). <18
90%E 2ok o] 1%, 8ol 785 AAeh 3 e 913 B T T AAzE7] sl Hage
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ofe] 7K et AFNE 57t 2de] o] FojA
ATHKrinsky, 1989a). # ol 139} 927}, Qo]df
et 227 E Eelste] A dda dFe 54
sto] wlmstaat she 77 213 A eH(Kim, 2017; Kim
7} Chung, 2017). 7-¢F @l tisliA &g =5 2elst
of vx7]1¢k 1= A7) & stl< o pH, VA=, &4
SLHIER Coll sl £41E sislen, au M ez
Aol A 22 7ke] 2pel 7} vkar Hastelan, Bl CE
oy ARkl Adaglol LA BHT 50% o3 B
ol tia H 1% A tHAhn, 1999; Kim, 2003).

Pack 5(2019)°] 2w o} A= 9, g4,
e b A2F 22 AL E Yo 1S
op|ed Ao e gasAw, 79 A
ETEY 7 go] w
R ohyel, I &
A= AR 7RI
YE qPddA s vevtd 3Ed 48
FFamRr o2l 1% H= opn|mat Aol
ek @ S = demE niA g
1 F8igo] vt AJ7HA] Gl Bel =
F2 A4 HERlo] gorng 38 Fry H717)
A2 7155 ol 8 222 A8 HIERIT} Ak
A Fde® Adeity. T2, Adate] 4kstE Q1
AE S7F 5ol AIZE Han glom, A A[rAke] Higle]
W A7} vl g Aotk Al Z2B[ERIQl 7H2E
wolEx E&d oAy vle] AR e 2l 7hdshd o
F o E e o defA glon, Atshe FhRE w0 =
o o2 7k doAA cis-isomers7F G743 ¥ 3L, 7FAAIZEo]
<7kehd o B2 995 deXta BuEtHKim 5,
2003). 2] 5 W0l LdojuA HEz 7hed A g
2 gt A AFR7F F-E53 Aol BR 714
]l A7k ¥ 83t

AB7HA G2 Al FARZE ofd S4e] FARR
A F2 FeE e, slde IEFs, a2 JE,
A9, e A7 55AE A 5 A9 Sl 2ol
1 315 1 H(Lee, 2000; Hong, 2009; Kim, 2009; Cha, 2011;
Oh, 2012; Kim, 2014a). 221}, 2] o] 7HA] 214
o g FEEF} P vlolel= 22 ook 22
ga7], A7, Ha7) T FF, -9 5ol vk gyt
28T, AAY, & opvlmatdr Bl B Sl A3k A5t
AFHAT A 2ol 7], =77 5(Kim 5, 2017)2
WA F(Park &, 2017)9] 471, w71, §717], 226 5
AARAA 5= 8ote] 77129 g2 FF 24
(Kim¥} Chung, 2017)2} B-2] vpakgt A Az2] 2 =4
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ZEGA Gl Ui AFE oA E 19709 o F-E
E5F/J(USDA)ON A Eigt A7} 35 31(USDA, 2017),
F o] 2 FoFEbAA e} I o2 it #A 7
ANA AEFE ZES F JILe] et ATet JFEF
Algeel] ek A77F GiraiA a3 JAThKim, 2017a;
Lee, 2014; Kim, 2017b; Kim3} Chung, 2017; Park, 2017).
= TRk eyl wet ESe] g Afo|vt
o] Aty B 3% 9 THKim, 2010; Lee, 2014). A4k}
7ol e Folo mE =g - st 54 W
ste] Gda G B oprate] 9 Aoz} drja Ha
SFATHYang 5, 2009; Jeon 5, 2014). RbHol] B x2
Hell gk F2dstel] A3 B )% vju|gt 2ot
(Kim, 2012; Kim, 2014a).

ATE Bol] d2s 4% A8 el wet Al
& & 7714, 7h2E 0] =, BB E, opr| =ik B
JFE s el A2 3 dHew T
= 78 Ze/do] vk B Ao 542 Tl dgol
0 =ik Bl 7TE} o] eAte] Skt 24S AN Tk
2ol M S Foto] T dF B FHE
712 HelHE Al3E & US ZAeE Asdrh

offt X

NEREES
B ATo] A48 ARFA G2 A
Aol A Tlste] AR AHgStAT
AUh BT VEE AFE BAel] T WS T
RE

3} e zezdoR FASHGT. Agel g
ABE FFREE Aga] Aol AAE Stk
Alet

714 E4& HNOsH,0,9:1 #410 AH-E HFA] oF
< Sigma-Aldrich Co.(St. Louis, MO, USA)g 2.2 £431%
o} A 92 Sigma-Aldrich Co.o] A &S A3} AL,
2] A] AFg-¥ KOH(sodium hydroxide, Siheung, Korea),
Na,SOs)(sodium sulfate anhydrous, Tokyo, Japan), CHCIl;
(chloroform, J. T. Baker, Philipsburg, NJ, USA), C¢Hja(n-
hexane, J. T. Baker, Philipsburg)2] #|&-& A3} t) o}
seab Ao ALSE Aok R 6 N @Age, Aav)
22(99.9%), ohli=it FEYUA 2 Sigma AASIS-10 ML
Sigma-Aldrich Co.ol4] 748+ &3-&-H[(aspartic acid(ASP),
aserine(Ser), glutamic acid(Glu), glycine(Gly), histidine(His),
threonine(Ther), arginine(Arg), alanine(Ala), proline(Pro),
tyrosine(Try), valine(Val), methionine(Met), lysine(Lys),
isoleucine(Ile), leucine(Leu), phenyalanine(Phe)]-= -3}
= mixed standardE AFHE-5FS1 31, ofn| At EEENL 9
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K

FE=L AL 722} 0.01, 0.025, 0.05, 0.100, 0.250 uM/mL2]
Tt HES SRTE 3|46t AHESHAT Pyrogallol
ethanol, & 47}2, NaCl, hexane, ethyl acetate=85:15, v/v,
0.01% butylhydroxy toluene, BHT, KOH, CHCl;,0=6:1:32}
MeOH:BuOH:H,0=89.5:10:0.5, =59 &, n-hexane, protease,
a-amylase, folate vonjugase(Pel-Freeze Biologicals, Rogers,
AR, USA), Lactobacillus casei spp. rhamnosus(ATCC 7469)
S A2 3, Sigma-Aldrich AMoll A F-ufi 3k o)

2,400 W2 sto] SHRTE 28 1400 WE S
T AE5E ¥ 327 &UTh w57 (pan-roasting)= 194
(DIH-261DC, Daeyung, Seoul, Korea)< 1,800 W =3 .2
453t ivk F7le 18] x22] A 2815 15 mLE 37t
slo] ol 1,800 W &3 07 4% 3027t 223 the Fo|
Ay 2302 13] HolliA Z1E571E A AT H7171
(deep fat-frying)= A 71¥ A 7](DK-201, Delki, Goyang,
Korea)S 170CE o3+ F 2% 30% B9+ 2elsta, 713
B2 3402 3 YA 7|87 E AAS F AER
AREEITE 719 F 71 7] ARES 7152 T S (pure
refined soybean oil, Sajo, Seoul, Korea)= AF8-3}31t}. A 7]
(steaming)= AHA S 2400 W O 2 3lo] SHFE
7tk H, 1,400 W2 WE £ 383 et ARE
HAHe v 38 ok RE A RE 22 4% -70T
deep freezerol| A W& E@SPHA 2 7](HGBSS, Waring,
Torrington, CT, USA)Z & 3}3t & b3 4 A|l8&
AH&-3FSI T

0z
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AT A 7I9A, dgta, A4
A AZ7|dA 2 Alge] Agd e U
H(National Laboratory System, NLS)S 53] £4%2
A3 71 A EA 83T
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QHIME HAM
—_Oo = = "1

Az i, 2 E, 22, 23| E T VT
A2 AOACY] "ol weba] 248 THAOAC, 1996).
2718 &4

T T FUIE B A FFHAUKEIA, 2012)0) w2k

A AT AR 0.5 goll EFY(HNO;:H0,-9:1) 2.2 A
2] 3191 2™, microwave digestion system(Qwave 1000,
Mississauga, Canada)ol] ¥ 12 3023t At 2315 A8}

ok 2F 23] & A5 &4 9LERE of 71| (Whatman No.
41, Whatman International Ltd., Buckinhhamshire, UK)=
o 75kl AHE-SFIATE Na, Ca, K, Mg, P, Fe, Cu, Zn, Mn&
ICP-OES(AACTIVA, Horiba Jobin Yvon canal, France)=
Set= ICP-MS(ICP-Mass, Perkin Elmer Co., Shelton, CT,
USA)E A8kt 7714 3 #241371-& Table 1, Table

20l YeERRAT

ofol-at &4
Jang 5(2016)2] TH A B
o] gl Ag ko 7 sk

< ion-exchange ZH-E &3l

2 FAA AF 5
to A she ofn| =4t
2]3}al, ninhydrin post
column =] 3K Ruhemann's purple)S 34 2 B A]A
visible detectorZ 43 3h= WHo|t} ol = AtAlE A
7]+ Hitachi AAA 1-8900(Hitachi, Tokyo, Japan)Z &4 3}
om, A7 Hitachi ©]u3+X](ion exchange resin,
4.6x60 mm)= F7IAZ1 o] 2w 82 (ion exchange column)
3} o]FAS pH 1.0, pH 2.0, pH 3.0, pH 4.0, D.W.,
Re-generation solution, ninhydrin, ¢+%=-8(buffer solution)
£ 3] =& (ninhydrin)-f- = 3}gHE(compound) S AF-8-3}
Aot B4 248 5% ethanol, 9 channel®] =702 A
¥ 2% 3 postcolumn reactor === column ove =&
209141 85C (increase 1°C/step), reaction unit: 5091 4] 140C
(increase 1TC/step) = 213515 1, A<

o [0

M

7= 7P E
visible detectool] 4] 37 570 nmol| A #4131 oL ol 2] o
2 proline¥t 440 nmol| A EA AT Al S 20 uLE
ol . AAEEA 7] U Fiste] AlREd S o)At
o] DAWA e EolE o] gsto] ofn|At kS gt
ot A FFA 9 ot ALk o whel Al o] op|
2 gee AlLtek AT

e

Table 1. Mineral (Na, Ca, K, P, Fe, Mg, Fe, Mg, Mn Cu, Zn)
analitical conditions for carrot by ICP-OES

Na, Ca, K, P, Fe, Mg, Mn,

Description Cu. Zn
Nebulizer gas flow (L/min) 0.8
Plasma gas flow (L/min) 15
Auxiliary gas flow (L/min) 0.2

RF power (watts) 1,300
Viewing distance 15

Plasma view type Radical axial

Spray chamber type Scott type
Gem tip cross-flow

Nebulizer nebullizer
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Table 2. Se analysis condition of carrot by ICP-MS

Instrument Condition

Selected isotopes (M/Z) Se®

Measurement mode Standard mode

Spray chamber Cyclonic

Nebulizer Mein hard

Sample uptake rate 1 mL/min

RF power 1,500 W
Plasma gas flow (L/min) 20
Nebulizer gas flow (L/min) 0.93
Auxiliary gas flow (L/min) 1.2
Dwell time (ms) 50
Sweep per reading 20
Replicates 3
Delay time (s) 50
Wash time (s) 45

H|EHR R =4

H|E}Ft2 &l (B-carotene)

W E}7F2 €l (B-carotene) 2] F4]- Thomas 5(2001)2] =
Holl whe} &Ze] v o7 53 & HPLCE 24
sttt #AstE AlE5E FEH FH 3L 6% pyrogallol
ethanol &8 H71gF 3 108 B9 %3313 2] (Sonicator,
Cole-Parmer, Vernon Hills, IL, USA)3}IIt) Al &3EFo
60% KOH & 8 mLE FZ¥ 7t 2 Ea §
FEPo] AN F7E AAR A 2ed =T
< 75T, 100 rpme.2 ZZ ¥ shaking water bath(HB-
205SW, Hanbaek Sciencetific Co., Bucheon, Korea)ol| 4] 1A]
et AHskE & F EolA W@astar, 2% NaCl&-
20 mLE 7fete] ®EgS FAsSITh A3t FE8)
(hexane:ethylacetate=85:15, v/v, 0.01% butylhydroxy toluene,
BHT) 15 mLE 7I%F ths AEHA 412 § 2'l=e] 3]
AAXN & Tt T EEE A5 dS KOHE A€
2 frejddd S3AA FE2Y 5 FEAAE T F 50
mL 7§ -&Z ek~ 580 = 5t
t}. o] 2 33] vhEste] FE8AS FHseH 5
Z8E o] &3to] 50 mL7HA] G838t FEES AL
%% T ZFES CHCLE £33 & HPLC(Agilent,
Santa Clara, CA, USA)E ©| 83l HlEZI2RS 54815
ot} Abgd ZE-E Vydac 201TP Cig(4.6 mmx250 mm, 5
um, GRACE, Santa Clara, CA, USA)°|™, 7 Z7]= PDA

b ©
X
o
g
5
2
o,
oo
o
3R

detector(Agilent, 452 nm), ©]%’42 MeOH:BuOH:H,0=
6:1:33} MeOH:BuOH:H,0=89.5:10:0.52] &7]&mjE &3t
st ARG aL, B4 AJRRS 6510l At

H|Et2l E

EFHEL Lee 5(1998)2] ®Riel whe} dze] w3}
WHom FE3 £ HPLCE A3t F+5H-2 e
Z2EIY o FZNG 24 FE3 T phexaneol A&
S A1AA 0.45 pm membrane filter(Advantec, Tokyo, Japan)
£ Al8-8te] o7}t & HPLC(LC-20AD, Shimadzu, Kyoto,
Japan)Z 73R T HE7](detector) = FFHE71(H,
Shimadzu, ExA=290 nm, emA\=330 nm)= 7 Z3}t} 24
< LiChrospher Diol 100(240x4 mm, 5 um, Merk, Darmstadt,
Germany)©| ™, °©]& 22 0.9% isopropanols 33t
n-hexanes AHESFA L, AIZHE F 35%3F EA AT

Lt

H4HE Chun 5(2006)2] Wl w2} protease, o-amylase,
folate vonjugase(Pel-Freeze Biologicals, Rogers, AR, USA)
£ B A2 trienzyme WY O E FE3Ie] o] -&5HAT
Hakel BAW O =R Lactobacillus casei spp. rhamnosus
(ATCC 7469)7} GAte] s&dl wat ASshe =5 S5
St WA= WPH(DeVries &, 2005)2 AR5t 4

3

Z2|713 A% (Processing factor) &4&

AEY FHE 2ol AFE SPsle] FYe| T} w
A2 Kim $(2017)9] AHe] HpH o 2 Akt 712
Ades 38 Toll A7le Tl S7F B o
F& UEhdth

Processing factor (%) = (Wc) / (Wr) x 100

Wce = weight of cooked food
Wr = weight of raw food

ZI&E (Retention ratio) At&
Age] xg A - F A5 TS o|&3le] USDAY
715l whet seA R BAlSHE Uil BES AFE
(]

=AY Zk
Murphy 5(1975) retention factor 1-3F= W o2 AAls}
Ak
A CT.

True retention (%) = (Nc x Ge) / (Nr x Gr) x 100
Nc = nutrient content / g of cooked food
Gc = g of cooked food
Nr = nutrient content / g of raw food
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Gr = g of food before cooking

EAIXzE

HHe A3 (33] o] h)gk AZHE SPSS 18.0 version(Statistics
Package for the Social Science, Ver. 18.0 for Window, SPSS
Inc., Chicago, IL, USA)S.2 ¥l th A& I+ f2]4
72 one-way ANOVAE- o]8-3lo] EAI351%] 21, p<0.05
==l A Duncan’s multiple range testE A A]sle] 2+ A&
el FelA Ay e A,

T, ===, 4, Holdw, &%
o] el e AA o FEe] TS Table
3] JERIQIL) @ 71sh 270 42Z3l0] 45o]
FEEY, FEo] ashs Aot el 7 g
Zhaxaled], o] 2€ Kim 5(2001)2] A7l wewd 237
£ A 1Al (microwave)oll Z2]8A = o 2Bl 1A

U F2 A EG g ko] grka B asks thKim, 2001;
Chae, 2003). =715 H7| AW 2Bl H7]7F 23]
S1-3tako] 2jol 7} Atta B 318} THChae 5, 2003). ¥t
Hel] G2 A Fado]l ol w71, 771, ®7171
YA BT FRTHo] ooz st Ao
2 Yelgth dAY Ae A58 YIS S§7
T AAE AASHE dl E94< Zelgoze AlsdTh
(Kim &, 2001). 9= 53], el w71, 71, "7 171E
s ghpshE, hal A, s)skake] o) FQl Atol 7} e}
W hp<0.05). &, el e Aol fe w71, F71,

7171 EelA Z7heks Agelglont, FI49) Fol

= e g,

2713
ofe] A A% Zegel T T4 B Gk
2412 Table 4] JERIQIT. Ak ¥ e AukAe.
2 1% H9e o e 2 Pyl vasigs v
o £ vt

¥

2 oS

freld o m g vehsith 7714 dEe] # uf
718 F12 o Ca, K, Na, P, Mg, Mn, Se, Zn gl 2]
o7 =7 UYeEhGEH(p<0.05), ol& FHAF A 17 5
o i &l A AT} AR 7 dol ATHKIm,
2010; Lee, 2014).

L7 (Ca)e] ek YA 5o E 23.7 mg100 g2 1}
getl, 7l FAY 719 304 mg/100 g, 41.1
mg/100 g© & 1.3 - 1.78\} o)A o g Zrlele Ao
eI THp<0.001). RFAC] Zro] 2 ahAU, A 7 oA
AN Z ot FAFSE &R VERTE 929l 357 WHroasted)
A2 1A (microwaved)ol] 8215 sl A8 T ZHEE0]
oF 1.5 - 2ul7} SUkethE Ao} fAFsEA T ol g &
HS G2 T Fuo] Bol fdare EHeR 2YE
st 84 F71HQl Ao FESo] Ay R St
ohs Zlo® Atgdnt 92 F K AEFS H7171E s
348.5 mg/100 g2 AYA| 5.2] 183.50 mg/100 goll Hlal F
190} A= F7keke o2 veht, H71717F 71 =4
7Vt AdE Bt o]A2 Kim¥ Chung(2017)9]
Hyd 2w Qol& THER ZlaidlS uf 77149
o] S7tsiithe Aabet & A5kt o= 83
3 T FEUAR QIS duH o YR g Tt
h= Ao 2 B 9tKKim, 2014b). 71, £7], A< shd
L1wK, 1.3 2 138 2 22 S7tste 2 o2 UEt

Table 3. Comparison of carbohydrate, protein, fat, moisture and ash of carrot by different cooking methods

Cooking" Moisture Carbohydrate Protein Total fat Ash
(g/100 g) (/100 g) (g/100 g) (g/100 g) (mg/100 g)
RAI 91.9+0.37*Y 4.6+0.1™ 0.8+0.0° 0.2+0.3% 0.740.1
BO2 92.3+0.1° 3.4+0.7° 0.7£0.0° 1.0£0.3% 0.520.1¢
PR3 88.7+0.24 6.8+1.0° 1.0£0.0° 0.240.3% 0.9+0.0°
PF4 86.2+0.1° 4.9+1.0 0.9+0.1° 3.6£0.4° 0.7+0.1°
DF5 81.120.2 6.7£0.6" 1.1+0.0° 5.3+0.9" 1.00.1°
ST6 90.9+0.1° 5.3+0.5 0.9+0.0° 0.1+0.1¢ 0.740.1°
F-value 2,141.8™ 9.7 64.3™ 76.3" 33.9"

YRALI, control (raw material); BO2, boiling; PR3, pan-roasting; PF4, stir-frying; DF5, deep-frying; ST6, steaming.

IValues are MeantSD (n=3).

fMeans with different superscripts in a row are significantly different by the Duncan’s multiple range test p<0.03.

M"p<0.05, “p<0.01, “p<0.001.
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Table 4. Mineral contents of carrot by different cooking methods

(unit: mg/100 g)

Cooking" Ca K Na Fe P Mg Mn Se Cu Zn
RA1 23742399 183.5428.0  86.3+5.4°  2442499.0  26442.1% 8.83+02° 71.5£14.7° 0.64+02 324473  141.9+24.0%
BO2  23.5+1.6°  13424250°  79.1£7.3° 171.88+68.6 23.04+12°  7.8+03" 712+13.5° 0.7£02 41.2+12.0 128.6+19.7¢
PR3 32.8+2.5°  232.0+30.7° 120.548.1° 2285704  33.0242.0° 14.4+0.7° 112.6£11.4° 08402 53.6£9.1° 193.6+26.3"
PF4 30423 233.8£39.6°  79.9+32°  234.9£100.6 29.9+0.7*° 11.5£0.3° 120.1+0.7°  0.7x0.1 37.9£1.8  180.1424.6™
DF5  41.1£22°  348.5%14.1° 1257+5.7°  284.4%100.6 412+3.20° 16.8+0.8" 1452+12.1*° 11202 47.8£7.3  231.0+41.7°
ST6 26.9+2.0¢  1954433.9°  89.9+7.9°  189.6£702  29.9+3.1° 10.6+0.5° 107.4+11.7° 0.7£0.2 37.1£52  151.7+14.0*¢
F-value 36.6™Y 712" 171.8™ 0.9 121.8™  1574™ 389" 12 0.9 3.9"

YRALI, control (raw material); BO2, boiling; PR3, pan-roasting; PF4, stir-frying; DF5, deep-frying; ST6, steaming.

DValues are MeantSD (n=3).

fMeans with different superscripts in a row are significantly different by the Duncan’s multiple range test p<0.05.

Y"p<0.05, “p<0.01, "p<0.001.

(p<0.001). ©]= Ahn¥} Song 59| X 11(Song, 1992; Ahn,
1999)°l] w2 F7|edA Zg ko] 2HEwke] 7 =5k
T Bael fAH

Na9] S 125.7 mg/100 g©. 2 H 7171 shd 7p
=7 Yebdon Eo 47](79.1 mg/100 gyt & 71(89.9
mg/ 100 9)E 3= Z°] NaE S0l Ul =58 = X
o2 eI TtHp<0.001). ¥l Fell = Z2]E 120.53
mg/100 g© & UYEF A 7tstel] g3 n|AA] Zopsirh
Fe& Z2|Hel wha} fo]4<1 tol7} gl A2 VEly
th PE HAS & v 412 mg/ 100 g & FoJH o2 =9k
I, Wl 715 & W Hud =2 S eI Po
ko 2712 & 749230 mg 100 go & 7P A A et
Soh(p<0.001). Qlo] HroWA & & &= o=
AtE T

Mg JEZFE H7171E5 & o 16.8 mg/100 g = 7H
E=ota, 712 & o 144 mg/ 100 g, &7 11.5 mg/100
g oA} ol Ahn 9 HiloA = F7]do] A=
Fagthe Bk A=, 53] A 71 10.6 mg/
100 g, &71& 7.8 mg/100 g A2 4o Mg <&4lo]
7V 2 AR UETE o3 G2E Bl &od v
vlgel 72 5 EA5 F22E X AR S Mg AR
o] £Fo 7 F&E7] wiolgt ARHtHp<0.001).

2 1452 mg/100 g & 71 =A Uelton, o=
Az oF 28} 713 Ao 715 FHow Mn T
o] 1.5 v F= F7FsHAl vEh e Hrlek A7 A=
7Vt 7ol AtHp<0.001). &7 BAI B} frAFSH
A Btk Akt il Se dFe HII7E &
w11 mg/100 g2 71 e AL BAT 77, B,
A7), A7) ZEPHe FoAE QIIT A A=) g 2E
FHAA F-frell mhet d g ke Aot e Al

2 dA I H(Ziaiifar 5, 2008).

Cud] FFE w7], F717] ol et x| &
fo)xt e Ao Z Yt Zne 231.0 mg/100 gO &
7 = e, #71(193.6 mg/100 g), ¥571(180.1 mg/
100 g) =l aL, 715 3FA 128.6 mg/100 g 2 2.3]7
st A Btk wepA dow 84 7oA
e frolA g2 A THp<0.001). ©]= Kim 5(2001)
o] Aol Al grilling®] Yt oven-roasting2.t} panfrying©] L}
microwaveol] Z8]3}90 & W 71G7tEo] Frlste] A4
oz 7714 ko] EolRlths el fAlgt Aot

ofo| L=t

go] e mE A ¢ SIS
59 Yt B2l 718 =2 o weAike F2
E2KGlu) o2 tF2 ofu| it vl <F 108] H = =
o} ol& 2| ] o]t ol M T 7 = Eigo]
ZFEAo| gk ool dX|akela, o] 3lo] ©te| ofn]
2AF kS o] Fa e A & A th(Jang 5, 2016).
2 Hroll BE opnfieAke] Syt dpofu| gt T
s F= Ao Z YR THp<0.05). Z2Hl upet &
M o] TS AR Atol7t AU AL, ofn|ite] FgF
T A foAQl Atol & UYERAATHp<0.001). o}1~Tt2E
AH(Asp)(p<0.01), Al (Ser)(p<0.05), SFEAHGlu)(p<0.001),
=2]121(Gly)(p<0.01), L2Fd(Ala)(p<0.001), FHLLahd
(Phe)(p<0.01) SollA] o] A<l Afo] & HAth Efed
(Ther), Al & (Ser), =2 (Pro), A Z=H|¢1(Cys), & (Val),
HE] @ d(Met), ©]A&FA(le), Fo]2l(Leu), E]l 24 (Tyr),
2] Al(Lys), 3] 2~E]H(His), °}27]1d(Arg) 5<] ofn| =it
el 2o WE Fo2 2ol 7t fislth o] A
Ael| JFAY 715 H7le 22ddA sey-e Tl

L

OFA H-o] d2S Table

¢

fo o

o}
2R
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Table 5. Amino acid contents of carrot by different

cooking methods

317

(unit: mg/100 g)

Total

Cooking ASP Thre Ser Glu Pro Gly Ala Cys Val Met 1Ile Leu Tyr Phe Lys His Arg amino
acid

RAL 1047 214 288 1417 125 191 928 1.0 275 26 188 265 69 182 263 96 228 5812
3299 413 £2.1° #5.1¢ 3.1 4£2.0° +54° +1.0 468 0.6 +47 +2.5° 25 +£23° 134 +15 471 4318

BO? 103.6 2178 280 1550 132 207 684 16 265 28 187 286 86 191 296 106 234 580.0
+10.8° 433 44.7° £13.0% 432 4+2.8* +8.1° +1.5 489 0.0 463 +47° +£13 439 44 21 £107 +76.1°

PR3 1335 264 351 1975 167 240 960 1.1 329 32 234 339 98 233 329 123 298 731.8
+9.8° 440 +4.8° £157° 4.8 43.6™ +9.0° +1.0 +10.6 +0.9 +8.1 +63® +1.5 +4.6° +54 424 +107 +82.1°

PF4 1289 261 348 1774 161 244 1073 1.6 329 38 239 329 101 243 315 123 233 7104
+5.1° 427 42.9° +11.1% 435 423%™ +1.0° +1.5 468 +14 +4.0 +29° +1.0 +2.1° 438 +1.5 463 +34.1°

DFS 1853 321 436 2458 17.0 303 1500 2.1 40.1 43 263 402 103 31.1 359 132 303 938.0
345" 467 453 £29.6° £33 +1.7° 48 +09 £73 +12 7.7 +7.1° 437 £3.0° £150 434 +79 £33.2°

ST6 1255 270 351 1826 164 247 907 10 343 28 247 354 137 238 339 13.0 301 7146
+11.3° 444 455" +18.8* +£3.91 +34° 483 +1.1 +7.5 0.6 +4.5 +4.8° +45 435 466 +1.7 +108 +86.3°

F-value 102" 28 49 134" 09 617 1557 03 11 14 08 29 20 577 06 13 05 133"

YRALI, control (raw material), BO2, boiling, PR3, pan-roasting; PF4, stir-frying; DF5, deep-frying; ST6, steaming.

DValues are MeantSD (n=3).

Sd\Means with different superscripts in a row are significantly different by the Duncan’s multiple range test p<0.05.

* *

M"p<0.05, “p<0.01, “p<0.001.

S do7H, 3|
oA =dEhd 5 ¥oldXd

e

H71E 22 E AREel A8 vlERRlou A At

3
z2Ho] ofgtar AR
o B2 zEss 19 o A2 Z3 33 go] 4
Zglete o] AEES fXlste PR FHE
ettt 2 A Aye Add, A5, SH, 9H 5
Zo] THE X & opu| it AT A el A
ze ol me} FE 1 Phe & ] Zo|7F ZAl YER
ok Met?} Cys 53 22 ofn| it & AFeA = 9
217} itk B389 tHLim 5, 2016).

B-Carotene, H|EtZI E 3 4t

F2o] ZEHe mE o BlERC] S Table 60
YelSth G F2 715l 71 Bcarotene®] 3k
o] A&l 1,977.2 mg/100 gt} 7,686.8 mg/100 gO =
oF 3.08] FE oA = AL R YERom, w7004

5,128.73 mg/100 g, 711X %= 4,151 mg/100 gO- 2 A&
By dxstA F7bste AEds Eth wl= USDA
(https://www.healthline.com/health/beta-carotene-benefit,
2020)°]] w2 2] 737, 8,285 mg/100 g(3.5 ounce)
A2 FULE G2 ke v|EAtE) dho] A7
eI o] do] #3530 E wet o] t27]
Eo 2 Algdt) 58] e AEAQI auHd = 7t
R2E o] =9 ghko] A AR HT FUtehs ke Kol
= s Sl L ) B v O e b Rk Sl B e e )
719k E7171eA 1 gheo]l AR S7kske A
UEb T A2 AU A 7] 2ol A] B-carotene
o] 715l 2|3l WHt}t $A Yeltoy 9
ztel = giRlth o= Wito] ol iE FHRE ko]
AES AR oA T Zol7} A, AT, Ze
W, Tz co g s vevts Hus
si7] Mt 2 Alsdth &, B2 7hEE o= A
5 Eel] S0 EE] JFom A8A< 7
ol Z FEHI7] "ol HI7dA e FH oz &
718k Zlo|t}. o] AL 159} vz ] 7hel 22 B-carotene
o] =2 =3hals) Ao B7]7]oA] =L TS B
the B et AT A Ao Z228ksle W
238 7}RE| o= o] 7SIt B ustgt)
(Kim %, 2017). ¥FAdl] Ogunlesi®} Lee 5(1999)2] <174l
M GEE BXYUS 3 JRE| o= ARl 2% =
A ZHgca H ki o) T3k cis-isomersd] HA =

ZAA Yebgttia R E AT} o] trans-B-carotene] &
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Table 6. Vitamin contents of camrots by different cooking conditions

832 #2748 A3Z (2020)

(unit: mg/100 g)

g(e):(t)tlfoi Ié% B-Carotene a-Tocopherol ~ B-Tocopherol  y-Tocopherol &-Tocopherol Total vitamin E  Folic acid
RAIY 1,977.24513.97%) 0.5+0.2° 0.2+0.1° - - 0.5+0.5 18.8+6.5
BO2 3,642.8+793.4° 0.7+0.12 0.240.0° - - 0.7+0.6 17.3+4.5
PR3 5,128.7+766.1° 0.8+0.2%° 0.3£0.0° - - 0.80.7 18.31.4
PF4 4,151.1+887.3% 1.3+0.6® 0.3+0.1% 1.6+0.2° 0.4+0.1° 2.642.1 19.0£2.8
DF5 7,686.8+368.5" 1.4+0.4° 0.4+0.1° 2.0+0.3 0.4£0.1° 33425 25.2+10.9
ST6 3,879.5+677.1% 0.7+0.2" 0.2+0.1° - - 0.7+0.6 19.4+5.5

F-value 22779 3.8 3.0 161.9™ 4.5 2.1 0.6

1)RAI control (raw material); BO2, boiling; PR3, pan-roasting; PF4, stir-frying; DF5, deep-frying; ST6, steaming.

3)Values are Mean+SD (n=3).

Y"p<0.05, “p<0.01, “p<0.001.

= 7171, lutein®] e AAA1717] wiiEo]2kal
A Utk W GF2E Bl A 3331t e hd
23% ol 1 o] Frieitta Hael AR
(Granado &, 1992). WrehA] TS 4tod 7R E] o] =9
&4o] Ao o= ZTuFE A%kE wiot fAE A9E
Oﬂ‘i} q Uﬂ"ﬂ 25400 2 Folle FE544< HEHE
AEE HEHA Zol 2 =X e A &%k
o- tocopherol AL 77|04 feldoz =7 ‘/]'EP/L
H7] o2 YERth 1571, A7, 4] o2 JERs
_Jq, B-tocopherol= F-AFet 7o = Yelt) 53] vy
-tocopherol¥} 3-tocopherol> ¥ 717104 frelx oz F7}
st AEE UERl L, HrldA R feldom Fotet
St 28y 157], A7, A7) A= dE HEEHA
Bttt o= 715 AEolA feet EJ—jﬂigl s ‘“HE”
o7 e 75l e L2 HlE BYl # o]
b oA ksl o gl F HlE] E-4 %L‘%kt
571, F7171A tha A dER o u A s A7,
w7l, A7 SlA Felxt I, o= 71E e
ztolel] & Als 7F H27F Z17] witolgka st
7bE ZlollA] Hg 2 7o) o] zkEEo] A2 =o}
2= Hal(Ann, 1999)¢F f-AEkI T
ey o] 2 gate] F3e YA R} 18.8 mg/100
g 271914 173 mg100 g =71, 71614 183 - 19.0
mg/100 g2 YERAA I, § 717104 252 mg/100 gO =
H]E’_@. %_7]:3]. ﬁﬁk—— B, A7 e A= 194 mg/100
o2 zg] S gElel T fold]l atelE YERA|
°L°}‘3} ol FaF T A7|A FAatel zkEse] 7
%%ﬁﬂrt A= Aol 7t AL, MAl Tl = Fake]
o] H7|71A 71 E=dthe 23}t fAkskA
E}wn}(mm 2016; Kim, 2017). WIA(FE1, =E}2], &3o))

_4

“Means with different superscripts in a row are significantly different by the Duncan’s multiple range test p<0.05.

N7 b o)Azt EPark 5, 2017) HhHo 28 AR
FFUAZE U 222 Zepyd g Fo At

ATt

%2 A rlo

=273 Al

el el o8] Walele ZEVlEASTE
Table 70 YERQITE RE Z2]H o w}ﬂ} 7V ATE
A1 Aol & VEFATHp<0.05). 2] ¥
2 oldlo] Pe] Buly} Zo] Hao) ﬁiﬁ}ﬂl =,
o|F & THAALRE e A1 gEshe 9k
25 wat il A YETE g2 2
wret 242} B7170= 54%, w7l 17%, 715 13%, A71<
9%, &71= <F 8% FEo| FHo] tashe Ao = YERL

Table 7. The weight (%) of carrots by different cooking methods

(rr?go/?l(()iél gg) Cooking method Weight (%)
RAI Raw sample 100.00.07
BO2 Boiled sample 92.020.7°
PR3 Pan roasted sample 83.0+1.0°
PF4 Pan fried sample 86.0+0.5°
DF5 Deep fried sample 46.4+2.1°
ST6 Steamed sample 91.0+0.7°

F-value 480.4

YRALI, control (raw material); BO2, b0111ng, PR3, pan-roasting; PF4,

stlr—frylng, DF5, deep-frying; ST6 steaming.

Values are Mean=SD (n=3).

3¥-Means with different superscripts in a row are significantly different
by the Duncan’s multiple range test p<0.05.
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t 53 & =2 W F JHAlsE 5391 571717t
7V AL 46.36% 2 UrE‘rMﬁ ,olA e Fuint AR AEE
QBN TS wf 7] 42% F E2h= Yang &

(2009)¢] H.3¢} H]5=gk AFtolt}. &7)ok X 7] Ftelle

Fe 7149 folat 9lm, YR Bl BT
ZdFo] Kolhdo 7 7tAhstE AES E 1t} o]& Park
5(2017)9] AFAAE F7 714 7VEAIF7E 7 R
Uehtes Aeg Hawdeh 3 oy dAFelA F7)7]
2 A g x| <) 75 - 95%4 2| 7Fg A7t
Uehte e gRlElo] & A9} Kim 5(2016)7} Suh
S(1998)9] K3} frakgt eSSt vloly ik
o] Zpol= A8 F ZYAIRE Aol o3k Ao thjr
E£3] o] 7FgAIge] FAI(%)E Table 82 8 A&
Aol AR S YERAT

T, HUE, XY, esE, 8E, Moldw

ofe] 7R z=edel mhet 2]k dte] e, T,
A, §EshE, 3]3te] ZEE-2 Table 891 LERA S 11]-
FEIFE A7 E & ARl 3% 7P EA Vel

on, YA RHE FEgHEo] 23l A71E & AlBelA
= 90.9%°] E& FE ¢ ‘éh IS, Wkl g o]
w777, 5%) 715l ﬁg‘ﬁ 1.5%, 715 H1714 40.9%
2 &gl A adshks Ao s Yt §717]
s %= HH v ’“‘:‘«l AESO] B S YR
A= 2ARleiaL, A71E e w Ae] AEge] A
Soprle Ao 2 Yt gk E42 dle =
gl o =4, "rPdAE Ve &4
Maillard §F-g-°] 2]t o2 At} ddbaQl Zg] A
AIZEE 100TC ©]/de] o= fel ofn|wr]e} 7l2 K

Table 8. Retention rates of proximate components (%) in carrots after cooking

7+9] Maillard ¥F-&-© 2 G} o}m|=7]2] &eo)
rata 2o 91H(Xu, 2019; Sanz-Serrano, 2020).

214
o] e W& 714 9 opu|Ake] BEES
Table 99 YeRQITE 7714 F/o mapa] fzte
2ol 7b AT, &71E E A9 KA F l, HII71E s
= Na(67.5%), Fe(54.0%) 2 Cu2] ZHEE&2 68.4%= %
[

Al GEREARE v 2] 3ol 70% ]*ou o AEE
< YeERATE P aAWK(72.5%) E1 2 W(802%) = &=
QL— szF)co] mo 74 o7 urﬂ,phjr K E1]7](67 1%)01“1
7Hg ol &&=, U] ZePHdx = felabrt g18l
t} o]AL Fr1dL dmtx oz o ehgsle] Gof 2]3k
A S AR %éli £ BollAe 1] £l B
oixltta & A a1, 53 K° 2 P Bl dhe
17 (67.1%) 1 A %01 7 Brha deA glojA] &
2 THON &, 1996).

Ash fAHE A2E Holn

ofo| L4t

o] ey W2 F71d 9 oopu|iite] JEe S
Table 10¢] YeERHSITE ofn]ieihe Ze|ag ol o]gh &
&9 syt A JehA] FdTh F719 A —r Arg
(88.7%)°] SAl YERSEaL, YA O}U]_‘r_é‘}% 25 100%
o]Fe] Ee NEEZ HAAW, FIIVIE S W
61.6%(Arg) - 94.0%(Cys)e] ZHE&< YEhlo] & Z¢
Wil vls) w-g- SEokek F71719] ofu|wikel 2EES
E]—\ﬂ};d }ZO 7P5\_g Cg_]z‘?} 7}\0; Dl—_q_ o]—u]i—/\k/]
Maillard RH-&-o = d&3 = Zlo|th 53], F717]= 7]
Ko} ofn)iibe] ZHESo] o B el &1, 7171

Z opn|iAke] ZkEEo] Fhadhe A B, o=
Tl &FEH] A8 F 2HEE0]

(unit: mg/100 g)

Cooking Carbohydrate Protein Total fat Moisture Ash
RAI 100.0£0.07%3) 100.00.0° 100.00.0° 100.00.0° 100.0+0.0°
BO2 69.2+14.4° 85.3+2.7° 367.1£117.8° 92.10.1° 74.5+9.9°
PR3 120.3+18.1° 100.5+2.0° 175.5+0.0¢ 77.520.1° 105.3+15.3°
PF4 95.3+18.1° 104.1+5.3* 1,262.5+133.6" 81.5+0.1¢ 101.7+7.7
DF5 68.3£6.5° 67.4+0.4° 1,009.0+160.4° 40.9+0.1° 76.0+6.2°
ST6 107.1£10.2% 102.141.7* 25.4+18.8¢ 90.620.1° 98.6+14.6°

F-value 7.7 88.3 84.0 162,260.1 53

1)RAl control (raw material); BO2, boiling; PR3, pan-roasting; PF4, stir-frying; DF5, deep-frying; ST6, steaming.

2Values are Mean+SD (n=3).

3*fMeans with different superscripts in a row are significantly different by the Duncan’s multiple range test p<0.05.



320 A FA AT E S A A27d A3 (2020)

Table 9. Retention rates of mineral contents (%) in carrots after cooking

(unit: mg/100 g)

Cooking Na K Ca Fe P Mg Mn Se Cu Zn
RAL  100.0+0.0?*¥ 100.0+0.0° 100.0+0.0 100.0+0.0 100.0+0.0* 100.0+0.0° 100.0+0.0° 100.0+0.0 100.0+0.0 100.0+0.0®
BO2  84.1£7.8°  67.1£12.5° 91.0£6.4* 68.3+254 80.2+4.1° 81.1£2.7° 91.3£17.3" 105.6£34.2 116.6+33.9" 83.1%12.7™
PR3  112247.6* 101.6x13.4% 111.0£8.4* 75.2423.2 101.546.1* 131.2+5.9% 126.6+12.8* 100.0£26.3 132.9422.5* 109.6+14.9°
PF4 80.5+3.3°  110.8+18.8* 111.5+8.5* 83.6+35.8 98.5+2.3" 113.3+2.8" 146.2£0.9° 100.0+8.6 101.8+4.9® 110.3£14.9°
DF5  67.543.0°  88.1+3.6® 80.4+4.2° 54.0£17.5 72.5£5.6° 88.1+4.19 94247.8° 81.9+13.6 68.4£10.5° 75.5+13.6°
ST6  95.5#84°  97.6£17.0° 103.9£7.9° 71.1426.3 104.0£10.6" 109.9+5.5° 137.7+15.0° 100.7+28.6 104.9+14.8" 98.0+9.1
F-value 21.73 4.18 10.07 1.25 15.20 61.6 13.6 0.4 4.1 4.1
YRALI, control (raw material); BO2, boiling; PR3, pan-roasting; PF4, stir-frying; DF5, deep-frying; ST6, steaming.
YValues are MeantSD (n=3).
dMeans with different superscripts in a row are significantly different by the Duncan’s multiple range test p<0.05.
Table 10. Retention rates of amino acid contents (%) in carrots after cooking (unit: mg/100 g)
Cooking  Asp Thre Ser Glu Pro Gly Ala Cys Val Met Ile Leu Tyr Phe Lys His Arg T;);al
RA1 100.0  100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
£0.079 +0.0° +0.0° +0.0° +0.0 +0.0° +0.0° 0.0 0.0 0.0 *0.0° +0.0° +0.0° +0.0 =+0.0° +0.0° +0.0 =+0.0®
BO2 90.8 93.6 89.1 1003 96.5 994 676 1472 882 100.6 91.1 987 113.6 96.6 103.3 101.6 94.0 91.6
£0.4%  £14.0% £]150% +£84° £23.7 +13.6° +8.0¢ +143.5 +29.6 +33.7 £30.6™ +£16.1* £17.2°% £19.5 £15.4° +£20.4* +43.0 +12.0°
PR3 1024 992 979 1120 1072 100.8 83.1 894 96.0 1002 99.8 102.7 1142 103.1 100.8 103.1 105.0 101.2
£7.5%  £15.1° £134° 89" £30.7 £153* £7.8™ £77.7 30.8 +264 £34.5" £18.9* £17.8™ £20.2 £16.6" £19.7° £37.6 £11.4®
PF4 107.0 106.1 105.0 108.8 111.5 106.3 100.5 140.1 104.0 126.7 1104 107.7 127.1 1164 1043 112.1 88.7 1063
+42°  +11.0° +8.6° +6.8° 242 +£104° +0.9° +128.5 +21.4 +46.6 +18.5% +£9.5° +12.5° +10.0 £12.7° £14.0° +23.9 +51%
DF5 82.1 69.7 702 804 63.0 735 749 940 676 772 650 703 691 794 634 640 61.6 748
£15.3° +14.5° +85° +9.7° £12.1 +4.1° +12.4% 903 +12.3 +21.8 +18.9° +123° +24.6° +7.5 +26.5° £16.0° +16.0 +2.7°
ST6 109.8 1157 111.7 118.1 120.1 1185 89.6 955 1143 995 1204 122.1 1814 1199 1182 1243 121.0 112.7
£0.9°  £18.8% £17.5" +12.1* £28.6 £16.0° £8.2% £97.8 +24.8 £20.1 £22.0° £16.5* £59.5° +17.8 +23.0° £16.1* +43.3 +13.6°
F-value 4.0 3.9 45 7.153 2352 49 92 0.2 15 09 20 46 50 30 32 48 18 64
YRAI, control (raw material); BO2, boiling; PR3, pan-roasting; PF4, stir-frying; DF5, deep-frying; ST6, steaming.
YValues are MeantSD (n=3).
dMeans with different superscripts in a row are significantly different by the Duncan’s multiple range test p<0.05.
stolz7] oz AR AuAY 4 SHHE 78

A
T A Aadva Hasgled, S5 <
st A28l 5 A0 ol iedt R 7t
stk Bk AX = A 5 ofr)eqte] St
4 F ¢ gto] FoA|u H7171E ok o]l ofn|eAt
o] WA oz AEgo] AAE Hashe Zow AR
HTHCho, 1993; Jang, 2016; Cho, 2017).

B-Carotene, a-tocopherol, vitamin E % folate
F2] B-carotene, a-tocopherol, Vitamin E, folate 2H&£-

< Table 119 YERHATE B-carotene?} tocopherolZ} Vit

ET mi-% 5 2EE3 Blov, dikfolate)o] 7-7- #

7171 ol A 61.96%2] W& =SS Holq,
o] F 94.52%= F& FEES BN iy 7 fro]
2 Q1 Apol= fIAH. Kim 5(2017)2 A2 vhze]7}e}
o] Zeyol whet el JEs AFelx A8
EA3 z|WhH 9 A7) u}} B-carotene, Vit E, G4t
(folate)e] ZHEEo] fFola7l At Hauskch -
Carotene®| 7§ L4 ANA2E ALt HX = 2 oA
=2 AEES B oH(Hwang 5, 2016), FAY 7=
oA 715N =] = tocopherolel] 2]3 HIEFTI
E Stgo] Awtd o g Zrlsle Aoz dyx] Atk
(National Institute of Agricultural Sciences, RDA, 2006). &
ox Wl whet e Eo] 2HEEo] EobA]= v
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Table 11. Retention rates of vitamin contents (%) in carrots after cooking

(unit: %)

Cooking B-Carotene (%) a-Tocopherol (%) B-Tocopherol (%)  Total vitamin E (%) Folate (%)
RAI 100.0+0.0” 100.0+0.0 100.0+0.0 100.0+0.0) 100.00.0
BO2 114.24£33.5 138.4424.7 111.6+14.6 168.9£7.1° 84.1421.8
PR3 124.9£32.9 140.4+31.6 107.5£14.0 173.2+£5.0° 78.1+£6.6
PF4 189.8+77.2 246.5£116.3 144.8+48.7 609.8+154.8" 87.6+13.1
DF5 116.0£16.0 140.9435.6 94.6+24.7 399.1+11.6° 62.0+26.9
ST6 128.4+22.4 147.8438.5 112.2426.4 187.0£14.9° 94.5+26.7

F-value 2.0 2.4 1.4 23.1 1.5

YRALI, control (raw material); BO2, boiling; PR3, pan-roasting; PF4, stir-frying; DF5, deep-frying; ST6, steaming.

YValues are MeantSD (n=3).

Means with different superscripts in a row are significantly different by the Duncan’s multiple range test p<0.05.

Wl Ak F2 9 Sof] Po| ZAIsHE JYLE 1ot
sixelgle] ze i ahe Thad 9ae Wi A
B 7} Aole} zele] folAr) Ae Aoz Audr
(Stea 5, 2007).

(0]
oF

FO

BE e wet b A= 921 Apol &
EFATHp<0.03). 28] F FaFe] AR Qlale] Fe]
7} o] Bapgo] fhasH Hu, o) R A
el Zex7t g8k B9te] x| uhe) AT
o] AA Yepstth 222yl o8l wigkele o] x2
7VEASFE JeERQItE B2 eyl uhet 247t
7171 54%, B71E 17%, B71E 13%, A71E 9%, &7
oF 8% o] FEo] HHadhe Aoz Yyl e
Hol| wh2 Fo] TS 4715 3 A5l 92.3%
2 718 A vehson, AA s sl w3ka
A 719 @7 T fre]H oz Fasid o, Hef w7
A 718l Fow 747t 77.5%, 81.5%AaL, 715l 7
W 40.9%= k&0 o A H Hasteith ®HI71E
S ) Ay} o] ZEgo] vhe 7S Yehf 1,
A7) Ae] ZEgo] AA Yol Ao & YER
ErslEe] &AL d7)= 2ol 9 &4, 770
Me 7oz A3 i &4} Maillard W8 5
oJgt Ao g2 Atgdnt F71dE T/ weba] 2Fte
zto] 7} AT 2715 sFA K3 Feol Btar, H7171E &
o= Na, Fe?} Cu®] ZHE&o] Bl YeEPA T vl w3
z2] T 70% o4 E& HEES YeEhAT) o]t
&zl ol ot wEge] Wkt A YehA] 29k
th 3719 7% Arg(88.7%) 2 A <8t BT 100% ]2
=2 g 2 BAANE HY17)E S-S W 61.6%(Arg)

o
Lo
=

o

i

- 94.0%(Cys)®] FFE&S VERYo] thE Xy H]E)
g vttt 59 82 opv|Ake] ESEo| Bl
2 ZEHO R YEyTh dUda T T 53] Nad
L 1257 mg/100 gO. 2 71715 A 71 =4 Ve
o], o 471(79.14 mg/100 g} #71(89.9 mg/ 100
9E 3= ZEol Na s &ole vl & =%+ %
Z2 o 2 JeERIthp<0.001). B2& F& 7189 §7]
M B-carotene] FHEFo] A FQ] 1,977.2 mg/100 gHt}
7,686.75 mg/100 g© 2 <F 398 H LU} EHolx|&= Aoz
yehgton F71elA 51287 mgl100 g H7]A=
4151.1 mg/100 g & A 7R} AA A Frlste A
< Bt} a-Tocopherol A H2 F|7]7]oA felFoz
A vebsta, 571, 1571, A7), &7] 082 e
B-tocopherol= AFer Aoz Yelydth 53] y-
tocopherolZ} 3-tocopherol<> ¥ 7] 7|0l A f-e]&d oz F7}
she A e, Fr1dME frelA o w Frtet
Atk ol 715 AdEellA freligh o-tocopherol &% o
2 g2 715 e agrt ksl A2}l vlE! E9
T U2 AAXI ol AR A7, w71, A7
SolA AT IR o= RIS o] &3 o] HA
o} H7l= A8 HIERI] &A% 452 4 USlth
Frre G2 eyl mE Aol glith

ZAlel 2

£ AFE 20169 % A FO] FEbA ] A
(15162MFDS039) = 3 = A o™ oo A= T
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