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ABSTRACT

This study compared the quality characteristics, nutritional components, and anti-oxidative
effects of carrots and parsnips. The pH and sugar content in the carrots were higher than
the parsnips. The “L”, “a” and “b” values were higher in the carrots than in the parsnips.
The crude protein and carbohydrate contents were significantly higher in the carrots than
the parsnips, but the ash and crude fat contents were significantly higher in the parsnips
than in the carrots. The total amino acid and ornithine contents were significantly higher
in the carrots than in the parsnips, while y-amino-n-butyric acid, lysine, and arginine were
significantly higher in parsnips than in carrots. The saturated fatty acid content in carrots
was higher than those in parsnips, while the polyunsaturated fatty acid content in parsnips
was higher than those in carrots. The major organic acids were malic acid, formic acid,
and acetic acid in the carrots and parsnips. Citric acid was only detected in parsnips and
succinic acid was only detected in carrots. Also, vitamin A was only detected in carrots. The
vitamin C content in carrots was higher than parsnips. An analysis of the mineral contents
in carrots showed that K was the highest followed by Na, Ca, Mg, Fe, Mn, and Cu. In parsnips
too K was the highest, followed by Ca, Mg, Na, Fe, Cu, Zn, and Mn. There were no significant
differences in total polyphenol and total flavonoid contents between carrots and parsnips.
The DPPH and ABTS radical scavenging activities of carrots were higher than those of parsnips.
These results may provide the basic data for future studies seeking a better understanding
of the biological activities of carrots and parsnips.
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I. A&

I Daucus carota L. var. sativa Dc.)2
A E(EHIEAEH) PluE]tol] &5h oSS
A, AL Fofidol= AR &3t
AEoltt (Kim 2004; Ahn 2016). YAHR|&=
ofrhAg 71 3 ARl 79, olLElrl, BR
ZolAofeltiKim 2004; No 2008). $-2jUetollAl
=71 AR 22 16A1715E o] (No 2008),
Fuelollx == AR ofo] F(FER) olEk=
olF°] EoHHIL UHKim 2004). T
2041710l E°1etA 7FER(carotene)] 7154
SHo] IHAHA w2 TS ZA =HJHNo
2008). YL carotenoid AE<Ql B-carotene,
a-carotene, lutein ¥ lycopened} 22 AES
Wo| ®Efstar Qlar, Al ) AAaAela g8 9
FETE ohH AE A S Fofshs 93
StH(Ha et al. 2009). @A7HA] 349 A+=2=
st g9 A F5E carotenoid T
2009), =z W¥E T
IFAHE EX(Lee & Chung 2020) 5of =3t
o} g2o] ey 9 orejehE] 759
TEE= AL I 2 FAE9S 2N
o1y dWi(Nagraj et al. 2020) 5©°| Ut
ozt Fo A= T8I AT AFE=
Al - Aol A B2 7] sy &4
F7HKim 2004), 3 F7FE F5(No 2008),
g A7F 48 (Park et al. 2017), G
H7F E7) BAl(Han et al. 2015), 92 &%
A7} sugar snap F7|(Hwang 2010; Hwang &
Hong 2010), g°] A7He 2] ZaKim &
Park 2015), @ HFa2E(o et al. 2008),
2 21Z(Shin et al. 2002; Shin & Lee 2020)

590 B8 AR 754 AES A

X
ok ;li
re *0

ek A4=o] AU

gAY(Parsnip, Pastinaca sativa L.y ST}
22 vUE|ZiApiaceae)ll &t HejafaolH,
FE AGolA AHiEe AEE S UElA=
BIRFT e A 0= Eeju X HojlA
T2 o FEE AAshH Folu Folrrto]
Wo] ExEo] SItU.S. DEPARTMENT OF
AGRICULTURE, USDA 2020). <3} Ay
BT Apiaceae familyol <3skes He|Rjioltt,
Ao £8 F¥LE K, Ca, P 2 Fed} T2
F7142 BIste] BEH C, By, By, E9F 59
carotene®| ZX3IT} K (Kaliniewicz et al.
2014). mtago] AEjshy 9 oFgshy 7e
TAEE 733}, Ad)s 7hA, st Ak
vk 7§ So] UtKStegelmeier et al. 2019).
Z|T A o) AEeH 752 o838l whAHolA
FET oAE 49| st B4 Aq(ianu et
al. 2020), A& A 2708 oA ATt HE
Holo]| W3t A7HBufler & Horneburg 2013),
nAgS HIES Juet AR 5o AEEdde
0|83t A4 7N Muresan et al. 2017), @23k
oAy Fgdo] A EX(Castro et al.
2012) & e A47F XPEI ek 55
FAYoE furanocoumarins®] T $HR-E o]
Aol FoF, PRt FAS Y A E
2473 A" A+E0] UtHBerenbaum &
Zangerl 1986; Hung et al. 2017; Kviesis et
al. 2019).

AT BASRT ATk A8E Yo
olsf 7 X WAEFE HI7} HlEA S8l
e} Al wHdde FEETe] A0 digt
THilol Eolubal Sltk(Shin & Lee 2020). Egt
A AAH R 173} 7153t kg weofal 2
oot A o] y/ge] it Wilo] SHHEHA,



Feslet A #AZE = phytochemicaloll
it A7t vhefstal EEstA o] FoiR| 1L /o
(Shin & Lee 2020), A9 =ste} DA HHo|
Ue B4kl Higt ATt oA 2=
Aot EFAAAT oxygen free radical 2

oxygen free rad1ca1§—,—E1 BArH AkAe o

A4 SRIEES EA3tHHyong et al. 2006).
E4AE §RAdo] Wil Fol wet Adout

1 O
hEy gt & ARkE EXA17]aL DNA

W, S B, A Aok Ane &4 52
Qo WAL w3t o EHWA

3
g, Adde Wyd 59 AdE Rt
Stth(Droge  2002). QUA] ol S4AE
T3 7l BAES B8 A 7)Ao
ZA3HcH(Stahl & Sies 2005; Hyong et al.
2006). PFAFS} 282 QA Wjofl A Hat oy,
AEE M= FAEE 7lsol Qe ohdRt

HEES PRIAT Ak AFoRRE SUAsR:
=

>~

JEEL carotenoid, flavonoid, tannin,

catechin 59 polyphenol® H[EM C,
tocopherol §©°] Ut} TS HEESL E9|
Aeso} HAsol et 0] YekStahl &
Sies 2005). 0|9} TEste] M4} Hlo] Ak}
A LAY ool W APk oA

AtKLee et al. 2012; Jeong et al. 2015).
g AAE &4

£3], carotenoid A=
A2 R E Hosks Aq8s 5o A2 k5t 9
48} odlZ sto] e, FAE} T A Tl
HUEACKSim et al. 2020).

Carotenoidd] MAE HIHE= P4 ¢
Ao ‘:H°} TRt A7 Easiotal Az,

AL T o|%} FARRE ME2E AEE0
o]l —/1\—7HQ7] AlFsto]  mAYS  HIESE
U @ ARG 487E FTFskL /loH,

Y2 HAYY UM U PMS BY D 85

o < oL

ol I e L A
on SHEAlohdo] EHT ANTZo| B
A= oA == A Cho & Chung 2019;
Kim et al. 2021). 2131} =0l -?%ELT’_ J=
oAHE pgiteln, ofd] tigEoAle Badt
Z-zoth. BAYE SEuetolA de g o)zt
ETHA diago] A7iE A2 AT, disdos
2 dEAA] g glom, AY A7 HalE il
WA Qitt. mEhA] & Aol e Bt oA
:rLHH—‘:v'— ko] Aolg dopEyl, vpAYO] &g
i 7He] FHEA,

-y
=
QNYE P PAISH PR Bl Ao,

. 954

1. Heili=

2 79 g HAHE Yol AEold
(Seongnam, Korea)ollA] B2 Al54L, TRAH2
““7]0“*]'% TojstRion, g <
AAE & oF 6 cm 2 Fdstal 7|5 AlASH

595 AFT F595E 92 SAde
—70ColA WA & S20x7I(ED 8512,
IIshin, Yangju, Korea)& AR&3lo] 72A17F B9t
SEAAXARY. 5271x" Y gAHS
5] el E4171(HR2904, Philips  Co.,
Amsterdam, Netherland)E o]-8slo] Ed- ez
AxstAL -70CE PSEABSHEAA AR
ARE-SHAT

2. pH, Y& U M X

S wAY B9 pH S 479 &Y
5 gol 54 50 mLE F7Fste] Stomacher
(400 lab blender, Seward, London, England)&
423Kt & pH vlE(meter) (InoLab pH 720,

WIW, Weilheim. Germany)E ARE3}lo]
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(Whatman No. 2 filter paper)& o|-&3s}o] o1t
T ZHGEA (Rx-5000, Atago Co., Tokyo,
Japan)E o}&slo] A Mk S ARA|
(Spectro Colormeter JX-777, Color Techno.
System Co., Tokyo, Japan)& °©}8slo] AABIFT,
A 7k I(lightness), a(redness/greenness), b
(yellowness/blueness)2] #k& Z7gsto] LRSI,
HE AT gk 89.39, agt —0.13, bt —0.099

(Association of Official Analytical Chemists)
HH(1990)00 wt AAskaTh R
105T oA 2A1ZF o] A xste] 4519,
ZA 2 Soxhlet 24, AW E ek
micro-kjeldahl¥ 8|11 Z3&E TIF2

= ZF A=E
100 g & g, A, 2od & s
Hl gk ARESHRAL, ZH2He] Ad2 33] HHESo]

Qo2 B gt

4. |2| Oto|=t 2M

2 ofn|iARe] EAE HS
A& 0.5 gt 6 N HCl 3 mLE A
S7IA1714L, 121ToflA 24417t 53F 715
3L oJdS rotary vaccum evaporator(EYELA
VACCUM NVC-1100, Tokyo, Japan)® &% -
5391, sodium phosphate buffer(pH 7.0)
10 mLZ A-&3ItHWaters Associates 1990).
24 1 mLE F5l membrane filter(0.2 pm)=
ost & olu]| L ARRNE-EA7|(Biochrom 20,

o
r
=2
o
i}

N
>,
N

Pharmacia, Cambridge, England)® #=F

Azt

ZHPAF B2 Wijngaarden(1967)9] WHOo 2
A5t AR 2 g ether & T ofi}s}o]
A%t - w=AX AHE oF 100 mge 7HAE
EdtAF0] FHotrt. 1 N KOH - ethanol 8%
4 mL¥} E9%t & 74 o] glojd wi7iA|
TWHHAIA 14% BF;-Methanol 5 mLE 71513t
F2bs] 80T
metylester3t At} o] &) NaCl Z3}-gH
3 mLE ©Iota TA] hexane 1 mLE 75t
E50i4 A2 & AgHe] &4 A5k

A
J83 AFHE FHolo] 745 Na,SO,E& 21

Y21 1 g

AH O

TiZ AAT tZ Gas Chromatography
(GC-17A, Shimadzu, Kyoto, Japan)= 4513t

2 Kim et al.(1997)9] ®#o] w2t
1 g%t 374 50 mLE ©lste] 80T F2of
4A)17F 7}ESE & Whatman filter paper(No. 2)2
ARgSte] oAt o] NS rotary vaccum
evaporator(EYELA VACCUM NVC-1100,
Tokyo, Japan)= A% - 55510 $H4E 10 mL=
851911, Ton Chromatography (Prominence
HPLC, Shimadzu Co., JAPAN)E ARg5}o]
A 5HH

7. HIEHDI XM

HIER C £42 Rizzolo et al.(1984)9] H&oll
w2} A1 A= 5 gofl 10% metaphosphoric
acid(HPO;) &% 20 mLE 7ol F&3 &

3,000 rpmOllAl 2057 Q4] B&lsto] 0.45 um



membrane filterg ARG 9ZHAX] th& Perkin
Elmer HPLC system(Perkin Elmer InC., ME,
USA) 2 EA451th HlEl A 242 A5
(Korea Food and Drug Association 2005)9]
HhHo|| whgl AlgsILE A& 0.5 goll ascorbic
acid 0.1 g} ethanol 30 mLE #H7|5lo] #2135}
3t 3 80TfA 2087 53 3 50% KOH&-
o 0.25 mLE 7l 555 3 mLe hexane
5 mLE 71519 3,000 rpmellA 2087 YAE T
stch. ZHAR] hexane 5 mLE 7Foto] w&s)st
T 80ToA 2087 FZAIA 3,000 rpmoilA]
207 AAEY Sl A5 Foto] 7
AFEEZ 7Hl @pA1X] £ 50CoA A% - 5
ot oe2l®E  &3jAIxl & membrane

filter(0.45 pm) oi7}ste] BTt

8

F714 B2 AOAC(1984) Wl whet A=
0.5 goll 60% HCIO4 3 mL ¥ 20% HNOs; 10 mLE
7¥ole] Fgsid wi7hA] 7t ¥ 0.5 M HNOs;=
50 mLE A&sIct. EATEE ZE89s
2 Ao 8 mLY FHoff EFEHO
2 31911, 0.5 M HNOs= ti27-2 ofo] 922
stEgtAn} FSHESTA(ICP-OES, PerkinElmer,
ME, USA)=Z EAsl3tt.

(ot

&4t &

BA%E 65C Heating mantle(Mtops ms-265,
Seoul, Korea)oll 3A17H4 33] &51o Whatman
filter paper(No. 2)2 AsF¥t. AL 40T
8 XA rotary vaccum evaporator(EYELA
VACCUM NVC 1100, Tokyo, Japan)Z -&1&

gt MAHO| FgE 3 Siel 2y Bl 87

A0 O

AAT e A sEHel AR 482
AT AR IS WA Slste] 70Co
35 BPsiglc

10. & polyphenol & = flavonoid &2 =3

g2 wAg9 ¥ polyphenol SRS
Folin-Demis¥(Folin & Denis 1912)°] w=}
S5ttt 3 g £UY ogks FE5E
0.2 mLol Folin reagent 0.2 mL< &35l
382 SESAIZL &, 10% NaCOs 8 0.4 mLE
A7¥sto] FAolA 4087 ¥REAIFH. e
ELISA microplate reader(Model 680, Biorad
Laboratories Inc., Hercules, CA, USAE
o]gsto] 760 nmollA ZAstct. HFAL
gallic acidE ol-&sto] A/dstiom, Al=9 &
polyphenol &2 mL 59 pg gallic acid
equivalent(GAE)Z WERH AT,

F27 1A g9 ¥ flavonoid RS Davis
WS 385t £75HtHChae et al. 2002).
o gAY BUY ogkE 55 0.5 mLo
diethylene glycol 0.5 mLE 7F5to] 1IN NaOH
10 pLE ¥1 37CA 1AIZF 5<% SRSAIHH
&4=+= FBLISA microplate reader(Model
680, Biorad Laboratories Inc., Hercules,
CA, USAYE o]&st 760nmollA Z7gst3irt.
HAFAL quercerting o]-&sto] ZAJ5IH o,
Ag9 F flavonoid ¥HFS mL 39 ug
quercertin equivalents(QE)= WERH{ATE.

11. DPPH radical 27s2t ABTS radical £
Hs =48

g3t mAd9] 2,2-diphenyl-1-picrylhydrazyl

(DPPH) radical £A%-2 Blois ®'H(Blois MS.

1958)°] ket Z4515ict. @] gt shay
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EaH] ofgkg &= 5 E(1,000, 2000, 4000,
8000 pg/ml) 0.1 mLe} 0.2 mM DPPH &9
0.9 mLE & Esto] 37CoA 308 =<t
HREAIFATY. RS AR 4l oleEE ¢
HRSAIZATE S50+ ELISA microplate reader
(Model 680, Biorad Laboratories Inc.,
Hercules, CA, USAYE ARgs1o] 517 nmolAl
Z7g5t3itt. DPPH radical 2762 thaat 22
AALAE Foto] WEEs Ueh it Ad<at
H|w5}7] SJ5te] PR BE FAIFASHAR]
butylated hydroxyanisole(BHA) ¥ butylated
hydroxytoluene(BHT) 18|11 HAAFALSHAQA
ascorbic acidE AFE31] 1,000 pg/mlL sEollA
DPPH radical £7%-& H|w5}¥ct.

DPPH radical scavenging activity (%) =
[1_(Abssamp1e / Absblank)] x 100

g2 oAy 2,2-azino-bis-3-
ethylbenzothiazoline—6-sulfonic acid(ABTS)
radical 2459 £ Re et al.(1999)9] WS
Hgste] S5l 7.4 mM ABTS 843t 2.6
mM potassium persulfate -FHS AZ3 &
UL HlEE S35t o] S9kEAZ ABTS
radical Fol(ABTS)2] AB4E sl aolA
24A17F &% 9REAIFTE 1 thE ABTS" 8942
734 nmOllA 0.7~1.0 + 0.029] EF=7} Yepd
f7HA] et Sl Wt i £
e FEE 5E¥(1,000, 2000, 4000, 8000
u#g/mL) 0.1 mL9} ABTS" €9 0.9 mLE &3lst
T 37CoA 307 HRSAIFH. VRS
Az 4l oeEs go] WEAIRTY. 8
ELISA microplate reader(Model 680, Biorad
Laboratories Inc., Hercules, CA, USA)E Ar&5}0d

734 nmollA 785ttt ABTS radical £46&
O 22 Al Foto] WiEges UERfQIH.
P EEo 2= FdFAEIAQl BHT2E BHA,
HAAFASHA  ascorbic acid® ARRSIYoH,
ABTS radical 2752 1,000 pg/mL 5x=olA]

ATt vl EAskgiet

ABTS radical scavenging activity (%) =
[1_(Abssample / Absblank)] x 100

12. SAXzE

2 AYojlA Aol AIp= SPSS(Statistical
Package for Social Science)Z o]&34 &£4
A AT 3 BdE £ EEAE H

ASAL, F NS Aole] BAH g4 A4

i)
‘
o,
o
lo
Me
1§
e
2
2=
@]
=]
¢
S
~
[N
]
=N
~
a.
w
.
@]
-

variance)Z St & p<0.05 $%°4 Duncan9
o
=

g mAagde sEAdxE 2ol digh
FHEAS doty] #fste] pH, Ak d =&
243 23 Table 13} Zth 929 pH=
6.41 £ 0.01, FAH9| pHe 6.3628 o]
Ao Hlsto] §-ol5kA E3ktH(p<0.01). Kim
et al. (2014)°] 9Jsld Ao A9 pHe= 6.31
HAZ Yepdtha st} 2 At fARHIT
T may o] ME =Y A, g
B LE 45.39, AME agh 19.43, S
b7 224008 Z¥Z} yEhdth sAAXgE
T L2 49.97, agkZ 29.91, bak> 26.17&
B3t Jin et al.(2006)9] A+ Ade B AF



Table 1. pH values, colorimetric characteristic,
and sugar content of carrot and
parsnip powder

Items Carrot Parsnip
pH 6.41 + 001D 636 £ 0.01
L 4539 + 006" 53.75 + 0.04
Sioeﬂ) a 1943 + 006" ~1.98 + 0.09
2240 + 0.2 12.13 + 0.06
Brix 6.90 + 0.01° 6.67 + 0.02

(Sugar content)

D" All values are expressed as mean #+ SE of triplicate
determinations
2 Significantly different between carrot and parsnip by

Student’s t—test at p<0.05", "p<0.01, " p<0.001

Axet vlwe] BH L3 agt 2 bit BF =4
vergth B AFAE 7] 52 dubage
go] Mwo] B 13h2 41.12-41.66, agh
17.32-17.62, b3t 19.15-19.35 HH=2 47+
UERFT Y B3 (Lee et al. 2015)3F Ao} 2
Aol AHEE Bt Hlwskd Lt bak
FARTA oW, agh2 WA Yeldth thAage] B
L35 53.75, AME agt2 -1.98, FHE bt
12.1302 uUehgth  agly bgtls g2o]
mtagET GoloH] &2 b, Liks mkaygol
gt oot 2 202 HERGTHp<0.001).
gt mage] Az 208 oj4fe] Aolg
Hols A= £ A9 HEwl £4A4E At
(Table 6 =R)olA Follxl= vlEH A7} 1320.63
mg% HAEH ¥ mAgolx= HER A7
AEHA 2 3t FAZF g AoF Fekdr.
g2y gAade] g 24 Ade= 474 6.90
“Brix®} 6.67 ‘BrixZt EHAEoH, it
go] b Eohal gEF mpAdo] Hslo]
F=7t ook =A HeERAtH(p<0.05). Oh(2017)9]
Aol ofotd G| S 84-13.8 “Brix
W2 vt Euo] B A7 Ayje] gt W

S MAHO| AR U BHE B BT 89
BFS HIATh HdRt o] gs 7HA|AL SRt
o] A5t A3 Alasalvar et al, 2001)= F34
G 5.47 g/100 g AP < 5.38 ¢/100 g, =2t
T 5.04 g/100 g. TM Bt 5.39 g/100 go=
LIt B arsto] o] Aof wlet Jert the

2% T 5 Au

5.83%, EFpolE 86.64%F UERGTE Jin et
al.(2000)2 sAAXT F9 B9 & 8.03%,
Z3E 4.23%, A 1.02%, =HHA 8.02%,
He5HE 78.70%2 Halste] E o) ARgE

Table 2. Proximate compositions of carrot and
parsnip powder
(%, dry basis)

Composition Carrot Parsnip

Moisture 245 + 1.96° 2.98 + 0.36
Ash 400 + 0577 587 + 0.36
Crude fat 1.08 + 0.19” 1.90 + 0.14
Crude protein 583 + 0.24" 5.11 = 0.31
Carbohydrate?  86.64 + 296"  84.14 + 1.17

V" Carbohydrate = 100 — (moisture + crude protein +
crude fat + crude ash)

2 All values are expressed as mean + SE of triplicate

determinations

% Significantly different between carrot and parsnip by

Student’s t—test at p<0.05, ~p<0.01

A4 0.1%, T4 7.8%, A4 0.8%= Ueht &
AT diete oe Fe HIdh sddzxd

oA O] AU EL 8 2 98%, RIE 5.87%,
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ZA 1.90%, A 5.11%, B=551E 84.14%%
Uepgth gt whAgo] dWHdE-S sy
HOE o], 321%E g9 ey} gpedkE
AFE F2AUZRE oA Blsto] {5k &4
HEPATHp0.05). ¥ 527z2d ofAHS 237
2 22} o] FoJskAl #A UERtHp<0.01).
I wAgO] dEHgES EA%E AT A
(Alam et al. 2018)= A%, Thiid g45l 2
AloJAf4 ggo] miAHo] Fof Hlsto] E3koL,
AR e Fol R, i g
Ztol7h glvkal Hsheiet o|2gh At Zjol=
2 F50| ZHThe Al E3] Ao
oA e FFeEE F 5 Utk ZFHKim

5

Table 3. Free amino acids

20005 Ed= A 23] et Aol
Az TR ] AFASY, AR A7), AleS
A2 ® 52 Aolof| ot ZHow HojH.

3. |2l ofo|At

I AHO| f ofu|ieAl A=
Table 33} Zth &4 23 & 20359 ofn]iit
FolA Bt A ZH2E 19%9] ofH|icAto]
AEHUT G2 oAgo] BIs) 1459] offeAt
o]l A yERgon, mAde o] vl
8%9] otu|i. At g=Fo] &QIt}t. Aspartic acid,
serine, asparagine, glutarmic acid, alanine,
EolA

S YERITE ¥ g-aminoadipic

1=}
'E/S]I

methionine, ornitine, arginine g
28)) oA} =2

T

content of carrot and parsnip powder

(mg%, dry basis)

Amino acid Carrot Parsnip
Aspartic acid 173.75 + 6.86""""? 2830 + 2.19
Threonine 57.20 + 0.44™ 32.70 + 0.49
Serine 152.73 + 1.07°" 35.95 * 1.24
Asparagine 287.95 + 352" 94.33 + 4.96
Glutamic acid 2470 + 1.63™ 0.13 + 0.02
a —aminoadipic acid 3441 + 035 42.80 + 0.47
Proline 4186 + 039" -
Glycine 16.68 + 0.21" 9.22 % 0.20
Alanine 1221.65 + 9.80°"" 73.82 + 3.20
Valine 71.63 + 034 37.42 + 0.17
Methionine 21.19 + 0.29" 8.30 + 0.61
Tsoleucine 67.86 + 245" 40.58 + 2.75
Leucine 49.28 + 0.29 53.32 + 0.28
Tyrosine 22.32 £ 0.17 25.95 + 0.31
Phenylalanine 63.41 + 043" 4452 + 0.41
¥ —amino—n—butyric acid 182.84 + 5.50 202.57 £ 5.09
Carnosine 34.54 + 0.229" 2320 + 0.27
Ornithine 49.60 + 033" 6.00 + 0.15
Lysine - 73.83 £ 1.85
Arginine 5471 + 0377 24261 + 275
Total 262831 + 3277 1075.54 + 6.18

D" All values are expressed as mean=SE of triplicate determinations

2 Significantly different between carrot and parsnip by Student’s t—test at "p<0.05, ~"p<0.01,

Akk

p<0.01.



acid, leucine, tyrosine, y-amino-n-butyric
acid(GABA), lysine, arginine2 IAY Higo]
A YEbETh 9 Ao P4 ofu|ieAl
oFgE Blus B o, g2 sy EE2
717y 63T 759 B4 opw|iAte] UEHT
Threonine, valine, methionine, isoleucine,
leucine, phenylalanine, arginine2 9+t
TAYoA F52= HEEUH e proline
FZojAut AZEEUN, lysine TAYoAqt
HEEAH. F ohvlieate] A2 T2 2628.31
mg%, TAYE2 1075.54 mghZ F ofu|iAk
oFgE mAadET g2o] o A YEWH
(p<0.01). TAHO A H[ES ofm|iilel
arginine 0] &2H|, AT F2=2E
HHIE SAAN7|LL, AsHEA A 9 Zdord
P Flol dYEXAE arginined AFoh=
Aoz FHHHChoi et al. 2010). TGX
mAyg RF HIAF XAy @ AP
ol okl E#HA y-amino-n-butyric acid
(GABAYE T3l QloH(An et al. 2010),
H|halefo] OJokR ojm|icAto 2 7 5t oF=|ZQl
ALE 53] W8 ZF7HKawai et al. 2000),
AEFA AsHMiyaka et al. 2014), AAE2R9]
HHE At 89 = IR
712 EXste] B9 RS HAsh=
Ao HE oA ornithine(Elam 1988; Demura
et al. 2010)% &-85}7 th GABAE= TAY
¢ @o] HA&F UL, ornithine2 Fof ¢ @o]

A==t

4. R|dprt
I GAHO] AAEE BASE A= Table
49} ot g2 ESIAHFAE palmitic acidet

stearic acid 2Z&3} EXZSAHFAL linoleic acid?}t

O DAEe] YT U BAS Y HIT 91

Table 4. Composition of fatty acids in carrot
and parsnip powder
(g/100 g total fatty acids, dry basis)

Fatty acids Carrot Parsnip
Palmitic acid
2.55 + 0.36" 09 £ 0.2
(C16:0) 32.55 0.36 30.09 0.20
Stearic acid (C18:0) 7.80 + 0.66""? 3.14 + 0.42
Saturated 40.35 + 143 3323 + 246
Oleic acid
- 4.1 + 0.4
(C18:1n9¢c) 049
Monounsaturated - 4.1 £ 0.49
Linoleic acid
+ +
(C18:2060) 54.49 + 041 56.21 £ 0.51
Linolenic acid
516 = 0.71 6.46 = 0.56
(C18:3n3)

59.65 = 4.83 62.67 = 5.68

U All values are expressed as mean + SE of triplicate

Polyunsaturated

determinations
2 Significantly different between carrot and parsnip by
Student’s t—test at  p<0.001

AE=JS. A7HES
AE3ER[RDA 2021)] sk AP A
HEZQ] AHPAL = palmitic acid 27.59%, stearic
acid 1.90%. oleic acid 2.53%, linoleic aicd
83.02%, linolenic acid 7.90%=% HI11%%oH
o] QJof AHFAFOE myristic acid, arachidic

linolenic acid 2%o0]

acid, behenic aicd, lignoceric acid,
palmitoleic acid, oleic acid, vaccenic acid,
gadoleic aicd® FFoh= ZACE HIEo] E
AT ATebs Aoldt AAF AT
LRERAQICE. shAH O] SORAARS: palmitic acid?}
stearic acid 2%, BESHAAES oleic acid,
linoleic acid ¥ linolenic acid 350 HAEE9Ith
F AR BF F38Ho 2= ISR palmitic
acid¥} stearic acid, TFFEESIAHFARS linoleic
acid®?} linolenic acid’} AEHACr. 24
Ao A= G g, ddEZIAFAR]
oleic acid7} 4.10% AHZ= AT, T} ThAHof|A
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palmitic acid &% ZF2F 32.55%2F 30.09%=
YERRIL, stearic acide] 2 22t 7.80%%}
3.14%= UEHTh F $79 ESPAHE BE
gl mAago] H|ste] kol EA UERHTH
(p<0.05). B +AH Y linoleic acid T2
V7t 54.49%9F 56.21%2 YERHL, linolenic
acid9] TFE 242t 5.16%2} 6.46%% LFEFTE.
ZF EXAAL ST g 59.65%, TAY
02.67%= TtAHolA A HEH A

5. |7Itt
I A {714 B4 A= Table 594
2t} G2 f71XES malic acid, succinic acld,
formic acid, acetic acid’} ZZ+ A&EoH,
malic acidZ7} 7Fg o] AEHJth Kim et
al.2014)°) 9o AP A9 oxalic acid,
malic acid, succinic acid, fumaric acid”7}
AEEATL Hiuste] FEE {714 SR
2 A+ 23} ta Zo7t oy & Aot
AR malic acid ol 7Hg =4 Yehsth
oAHO] §71AR citric acid, malic acid,
formic acid, acetic acid’} Z+Zt A&E%oH,
I TR 2 malic acid 9Fg°] 7P =31tk

Succinic acide AT AEE AL, citric

Table 5. Content of organic acids in carrot and
parsnip powder
(mg%, dry basis)

Organic acid Carrot Parsnip
Citric acid - 12372.44 + 16.62
Malic acid  21665.85 + 20.19Y 19706.73 % 15.45
Succinic acid ~ 927.75 + 7.87 -
Formic acid 1070.61 + 1591 947.66 + 6.56
Acetic acid ~ 6454.02 £ 68.97 6553.92 + 42.92
Total 30118.23 £ 98.32  39580.75 *+ 63.21

acide TGO FEE ]I Gt A HolA]
3502 HEH 7141 malic acid, formic
acid, acetic acide F Al& 7Ho] zlo]7} Act.
Z R4 2 mRAY 39580.75 ppm, Bt
30118.23 ppme| AEH e Fo*k= Il

6. HIEH!

I opAag o] HIER A9 Cof 4 A=
Table 63 Zth. FollA H[E A7} 1320.63
mg% HEE W, dAHolM= HEWD A7E
AEEA Ldch G2 HlEHI C 2 6961.36
mgkel1l, TAHO] HER] C R 4099.73
mg%l = o] BIER] C o] nhAd 9| Blgty]
C TFHT FofstA #A S78=AHp<0.001).
o] Hlel C ok 574 2 6.56 mghet
1.82 mghZE UERGtH B 3(Jin et al. 2006;
Kim et al. 2014)% 2350l B|5te] & A7tol|A
AREEE el BlEHT C EiFo] @ASHA A
UERTE EQF TReRe M| o2 THAAL
S vlEl C ¥=F 579 A4 3K Alasalvar
et al, 2001)= FF4 I 547 mgh, AM
I T4, e g 1.98 mg%, M
F2 1.25 mg% L2 YERdtiy H15ke] g2e
Aol w2t "Rl C gl HE A=
HojXc}, Poklude(2013)9] A+ 23 wpAH2

Table 6. Vitamin A and C content in carrot and
parsnip powder

(mg%, dry basis)

Vitamin Carrot Parsnip
ARE)1) 1320.63 + 2.63? -
C 6961.36 + 9.16"""  4099.73 + 6.27

D All values are expressed as mean * SE of triplicate
determinations

U RE: Retinol Equivalent

2 All values are expressed as mean + SE of triplicate
determinations

3 Significantly different between carrot and parsnip by
Student’s t—test at ~ p<0.001



uepel o) A
170 mg/kg A% AEHATtT BT

carotenoids= 3.2 mg/ke,

7. 271E
St AHe 7718 24 A= Table 724
2ot g3 Ay T AlEe] 7P ol $skal
A= FIES Koz SAHAH. 329 4¢ K,
Na, Ca, Mg, Fe €08 =2 3RS HY,
otAdo] FL K, Ca, Mg, Na, Fe €902 &2
S Bt F71E FolA Fe, Na, Mn Zn9]
735 GolA =4 A== ¥ Ca, K, Mg,
Cul T2 sAgo|A =4 HEHUH. Zn9
TAHoAT HEEHJH =7MRHS
AE/JEERDA 2021)°] oJstd L] H¢-
27149 $FES- K 299 mg/100 g, P 42 mg/100 g,
Ca 24 mg/100 g, Na 23 mg/100 g, Mg 14
mg/100 g <=O.& FF5kal §lom, o]Qofk Fe,
7n, Cu, Mn, Se, Mo < $k8lar Aoz YeERt B
Ailel= th2 7 Yergtt Poklude(2013)2
gAagde #7114 B8 § K Ca, Mg, NaZ

289, B A7Anel thh R Aol

Table 7. Mineral content in carrot and parsnip

powder
(mg%, dry basis)

Minerals Carrot Parsnip

Ca 19552 + 3.72" 212.01 + 447
K 2,468.28 + 23.57 2,562.26 + 39.08
Mg 69.49 + 39577 161.14 + 251
Fe 246 + 046 127 £ 018
Na 246.01 + 4.03 15223 + 215
Mn 0.53 £ 006 0.36 £ 0.03
Cu 0.10 + 0.02""" 0.45 £ 0.04
Zn - 0.38 + 0.05

YO DAEe] FYLE U BMS Y HIT 93

o < oL

7182 K ol 7M A vEitaL, K 4515

mg/kg, Ca 523 mg/ke, Mg 215 mg/kg, Na

78 mg/kg +2= UYEh} A+ Ayt
FAFSHSI

8. && #8, Z polyphenol ¥ £ flavonoid
st}

g oAy ogkE FE2E
UolH 7] %’4611 54 7Axsto] npEt AlEE 80%
oeh&® &39Itk Table 8%} o] Tt
oAy oekE FE2E0] 35 8 717 23.15%%
28.32%ct. HlE=d IRMIES MAVIE 7=
WIS SRIER AHES] tiEARI 22 thAibEolth
(Naczk & Shahidi 2003). THid 2 AjEA-ET}
A A 5 s EAS Y P4 Pedt,

=9 At a9E

E‘/]‘ obgo] itst /o & FF=
2 AtHLee et al. 2012). G2
== polyphenol oFF 24 ZAik= Table
83} Zo] J2 101.45 mg GAE/g, TAg2

Table 8. Extraction vyield, total polyphenol, and
total flavonoid content of carrot and
parsnip ethanol extracts

Items Carrot Parsnip

Extraction yield
(%, dry basis)
Total polyphenol

23.15 + 0.58Y™ 2832 + 0.42

101.45 = 4.61 107.35 + 2.84
(mg GAE/g)" 0145 6 0735 i
Total flavonoid 842 + 131 1038 + 034
(mg QE/g ) - _

D All values are expressed as mean * SE of triplicate
determinations

2 Significantly different between carrot and parsnip by
Student’s t—test at p<0.05, ~p<0.01, " p<0.01

Y GAE: Gallic acid equivalent
2 QE: Quercetin equivalent

9 All values are expressed as mean * SE of triplicate
determinations

» Significantly different between carrots and parsnips

by Student’s t—test at p<0.05
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107.35 mg GAE/gZ o7} QIiet. A=A oA
Aok At gt |71 32 F
polyphenol &2 2+ 18.47 pg/ml3} 22.41
pg/mLATHL H1(Lee et al. 2015)%F A7
Hjsto] 2 AtoA ARGE AFAF F2Y F
polyphenol 3ol =4 YElTE
FlavonoidE 15709] ©49} 3719] goz
A= diphenylpropanes(Cs-Ce-C3)9] 7]& 3%
skRHE9l  FHolth

Flavones, flavanones, isoflavones, flavonols,

£ Z3 S= HsA
flavanonols, cathechins, ¥ anthocyanidins
502 FAE ] UriPietta 2000). Flavonoid
= O 9 Qi Z2 AEA A o T
=of Jlom ¥4, I+t FA TAEE AR, A
A%t ot 5 oot ATt Sl AeE o
H# 9JtiHarborne & Williams 2000; Liu
2004). 2 Ao APyt F2LH fAH F
flavonoid ¥ £4 A¥+= Table 82 Z0]
&2 842 mg QE/g AEZHUL, TAY
10.38 mg QE/g A&=o] & flavonoid 3=
Ago] G wol RSty SA A
o= ATk AlF dutAe) S 5714 B
9] % flavonoid &2 27 6.05 pg/mL¥t
6.71 pg/mlLolgttal Hil(Lee et al. 2015)%t
Aol Hsto] & AtoflA AREE AFAF B2
Z flavonoid e =4 YERHTE Carotenoid
A Aa 7 =2 QARSI BFoE 4 =
9] 52871%E9 ¥ polyphenol ¥F2 3.84
mg GAE/g, % flavonoid &2 2.84 mg QF/g
(Sim et al. 2020)2.2 B 1EQl=d|, £ A4
Mg g2 mAHe] F polyphenol gt
< flavonoid &%o] H & A& ERIFrh

lo o oft ofy

o r

9. DPPH radical 25 % ABTS radical 2AHs

DPPH radical> 420l 4 QP A )z
2 ofghgofA Hepd gols ARttt ikt &
A& 722 43 g5t A AAE whof &
Y=]o] DPPH radical> 4l 5419 ofghZ
o] Ht}. o|#fgt EXJ o7 QIsto] IsHsL vl
2 Zbdsta wlEA SA4T 5 Qlof gol o]&H
1 YYtH(Mensor et al 2001). ¥ A9 23} 2
I} sk~ ] DPPH radical &7 84 diks
Table 99t Ztt. Gt oAH9] DPPH radical
2A4% 1,000 pg/mLolA ZZb 12.51% 2
10.26%%3L, %8 5%t 57Kl wet DPPH
radical &765% A F7tete AFE Ho
8000 pg/mLolA 2zt 61.38% 2 51.88%% L+
EFTH(p<0.05). 22 &%=(1,000 pg/mL)elA
Z7J%t DPPH radical 2452 AHET B
] DPPH radical £7%5°] § AR, /i
2391 BHTQ} BHA 9 ascorbic acid¥} H]aLs]
B g2d Ay BE PRI ET = {2
SHA| W2 g0l YERTH(p<0.05).

ABTS radical £2AEAL potassium persulfate
Qo] ukg.o g AE ABTS+ free radicalo] A4t
3} S4E& HAg EEERE 4 AXE whop
Mt =E= WSt HA g S0 FEM
| 2% = HEE ol8sto] FAitets= S5t
= =h¥o]tThaipong et al. 2006). & A3 24
g3 TkAY 9] ABTS radical 275 44
3= Table 103} Zth g3t mtAdH9] ABTS
radical 27% 1,000 xg/mLollA 2+ 14.67%
2 12.03%A3L, FEE T/t Sl wEt
ABTS radical 245 % @7 Z7loh= AFS &
o] 8,000 pg/mLelA 242k 72.18% R 58.68%%
UEFATHp0.05). ABTS radical AAZAE 7
< 5%(1,000 pg/mL)olA &85t o, A

)

I
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Table 9. DPPH radical scavenging activity of carrot and parsnip ethanol extracts

Concentration DPPH radical

1D
(ug/mL) scavening activity (%) Cs0

8000 61.38 + 4.8890%Y
4000 37.53 + 5.01*

Carrot 6,179.221
2000 2277 + 3.76%
1000 12.51 + 0.33®
8000 51.88 + 6.49"
4000 30.69 + 4.36

Parsnip 7,501.034
2000 18.02 + 2.43%®
1000 10.26 + 0.90<

BHT? 1000 88.32 + 0.52*

BHA? 1000 88.24 + 0.25

Ascorbic acid 1000 90.74 + 0.25%

Y ICso: Concentration required to reduce 50% of DPPH radical activity

2 BHT: butylated hydroxytoluene, BHA: butylated hydroxyanisole

9 All values are expressed as mean=+SE of triplicate determinations

# 2% Means in rows with different letters are significantly different (p<0.05) by Duncan’s multiple range test
9 A Values with different letters in the same concentration are significantly different at p<0.05

JHoh g9 ABTS radical £7%°] © EUA| o} H)W] BE Py Ay mE Lo Aoz
ok ok z9l BHTSF BHA Y ascorbic acid HERATHp0.05).

Table 10. ABTS radical scavenging activity of carrots and parsnips

Concentration ABTS radical "
. .. 1Cso
(ng/mL) scavenging activity (%)
8000 72.18 + 0.087"*
4000 4411 + 1.53%
Carrot o 5079.063
2000 26.80 + 1.59
1000 14.67 + 0.94"®
8000 58.68 + 1.42%
. 4000 36.14 + 0.52®
Parsnip 6543.246
2000 21.22 + 0.15%
1000 12.03 + 0.96"
BHT? 1000 94.47 + 0.17*
BHA? 1000 94.47 + 0.17%
Ascorbic acid 1000 94.82 + 0.08*

D 1Csy: Concentration required to reduce 50% of ABTS radical activity

2 BHT: butylated hydroxytoluene, BHA: butylated hydroxyanisole

9 All values are expressed as mean=+SE of triplicate determinations

#ah Means in rows with different letters are significantly different(p<0.05) by Duncan’s multiple range test
¥ 4B Values with different letters in the same concentration are significantly different at p<0.05
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olgel dite Amnd gou Ay 252

Z flavonoid

ook
5
n‘l‘?

2219] & polyphenol ¥ &

] 7ol felxp7t glolont. gh4kst
gto] JAY ] H|sto] 5351 A0 & U
el o] FAkEl JFAQl vEHI C9) ek
o] ko] mAH] H|ste] w2 A= AlREH
a8y £ A Adbe 9 SAHY AR A
g o] 3AAXS AR ol 2 F ¢
=AY Aupago] Ayte} vjwste] v
gt Zojojx 5 o]Fof WgF A7t H]sir

= 2
‘FE

ml&l oo rlo
o
flo

273

rlo

A= AL AT = o] = YERDL,
mAdo] B =4 yehgth gt skay
A Axt, 2oy} golE o
A=A e, 23153 229 gk
‘Eioﬂ/ﬂ o =4 "}Eﬁiﬂ'. 2 ofm|At

=4 A3}, Do Ak GEollA 65, T
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threonine, valine,

methionine, isoleucine, leucine, phenylalanine
ofch. AAL B4 Ay}, ZIATARY] TS T
LolM =A AEERL, EXSRTAS]
gagold =4 A&EHJ Oleic acides T2
golAet HEEHow, FLAAR] linoleic
S Ay BE
SHou 792l Alol= /Il F714F 74
FolATt AEEHAL
citric acid= TAHOATE HEE AT Acetic
acide IAYOA =4 YEREI, malic acid}

acid ¥ linolenic acid=

A3} succinic acid=

oflA =A Ukt HE]
A+ FoANE HEEHSGIoH, Bl C+= 32
o] mAYET ko] A Yewth. F71d 24
2, I 7%, SAd 8Fo] AEHUL, Zne
ﬂi‘éﬂﬁ‘i’l AEEAY. G227 spAHoA 7}
T = deEd ES Ko]gjguq, 5 #14
o2 mAgo] gHT A YEHth F
polyphenol &3 ¥ flavonoid &2 794
Ztol7k itk DPPH 2z &7453} ABTS 2t
gz 275 4 23 92o] qAHES 24
UERTE o] 475 Sd EH Do)
Ak, DAL HIEH A, HIEHL C, =83 7]
A, A &4 5 ARSIl EokollA gZo] 1t
AYET =4 Yehgth ol f-2utlA Al
He 929 U 1—17]']}‘3 = T U=
AR 18y gAY LS YUE
A2l arginine, %&TLE}X]HJ{?_ oleic acid, ©I
HAAb] 4= 42 citric acid 3ol B =
oug olzet B4 &8sto] Hfet 7544

# gzzo] 2ol 15 Aoz Halt

formic acide G2of
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