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ABSTRACT

Comparison of Physicochemical Composition and
Antioxidant Activity between Carrot and Parsnip

Han So-Yeon
Advisor : Prof. Jae-Joon Lee Ph. D.
Major in Nutrtion Education

Graduate School of Education, Chosun University

Recently, as the prevalence of chronic diseases increases and aging
progresses, interest in antioxidants i1s increasing. Carrots are one of the
most widely used food ingredients in Korea, and are known to contain
large amounts of provitamins and antioxidants such as [-carotene. As a
food ingredient similar to Korean carrots, there is parsnip (Pastinaca
sativa 1..) in the West. Parsnip also has antioxidant activity and is
known to contain various nutrients. On the other hand, in Korea, no
previous studies have been conducted on parsnip, in this study, the
physicochemical component analysis and antioxidant effect of carrot and
parsnip were compared. In the physicochemical component analysis,
general components, free amino acids, fatty acids, organic acids,
vitamins, minerals, pH, color, and sugar content were measured. In
addition, total polyphenol, total flavonoid, DPPH and ABTS radical
scavenging activities were investigated to determine the antioxidant
activity. The crude protein and carbohydrate contents were
significantly higher than in carrot than in parsnip, but the ash and
crude fat contents were significantly higher than in parsnip than in
carrot. Total free amino acid contents were significantly higher in
carrot than in parsnip. Aspartic acid, serine, asparagine, threonine,

glutamic acid, glycine, proline, alanine, valine, isoleucine, methionine,
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phenylalanine, carnosine, ornitine contents were significantly higher in
carrot than in parsnip, while a-aminoadipic acid, leucine, tyrosine,
y—amino—n-butyric acid, lysine and arginine were significantly higher
in parsnip than in carrot. The contents of saturated fatty acid in
carrot were higher than those in parsnip, while the contents of
polyunsaturated fatty acid in parsnip were higher than those in carrot.
Major organic acids were malic acid, formic acid, and acetic acid iIn
carrot and parsnip. Citric acid was only detected in parsnip, but
succinic acid was only detected in carrot. Also, vitamin A was only
detected in carrot. The contents of vitamin C in carrot were higher
than those 1in parsnip. The mineral contents in carrot, K was the
highest followed by Na, Ca, Mg, Fe, Mn and Cu. K in parsnip was
also highest followed by Ca, Mg, Na, Fe, Cu, Zn, and Mn. Zn was only
detected in parsnip. pH values and °Brix in carrot were higher than
those in parsnip. Values of L of parsnip were higher than those of
carrot, but values of a and b of carrot were higher than those of
freeze dried parsnip. There were no significant differences in total
polyphenol and total flavonoid contents between carrot and parsnip.
The DPPH and ABTS radical scavenging activities of carrot were
higher than those of parsnip. These results may provide the basic
data for future studies for a better understanding of the biological

activities of carrot and parsnip.
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Table 1. Operating conditions of amino acid auto—analyzer for

free amino acids

Item Condition
Instrument S433-H(SYKAM)
Column Cation separation column(LCA KO7/Li)

Column size
Column temperature
Flow rate

Buffer pH range

Wavelength

4.6 X 150 nm

57 =74 C

Buffer 0.45 mlL/min, reagent 0.25 mL/min
3.45 - 10.85

440 nm, 570 nm
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Table 2. Operating conditions of gas choromatography for patty acids

Item Condition
Instrument GC-17A(Shimadzu Co., Kyoto, Japan)
Column SP ™-2560 capillary column ‘ .

(100m length x 0.25mm Ld. x 0.25um film thickness)
Oven temp. 140C(10 min) — 4C/min — 240°C(30min)
Injection temp. 2607T
Detector temp. 260C
Split ratio 1 : 100
Detector Flame ionization detector
Injection volume 2 ul

-7 -
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4., 7

712 +49 Kim 5(32)e] Wi w2k Alg 1 g 5/ 50 mLE
g3 & 80T %ol 4A17F 71¥3le] Whatman filter paper(No. 2)&

olgste] At o] ods I A FFVIEYELA VACCUM
NVC-1100, Tokyo, Japan)® ZSs=3td SHFZ 10 mL=E
8333 Ion Chromatography(Prominence HPLC, Shimadzu Co.,
JAPAN)E ARg&te] E45klt). &4 %12 Table 33 2t}

Table 3. Operating conditions of ion chromatography for organic acids

Item Condition
Prominence HPLC(Shimadzu Co., Kyoto,
Instrument
JAPAN)
Column Two Shim-pack SCR-102H(300%<8.0 mm)
Shim-pack Guard Column SCR-102H(50%6.0
Guard
mm)
Mobile phase 4 mM p-toluenesulfonic acid
Inj. Volume 20 ul
Flow rate 0.8 mL/min

16 mM Bis—"Tris aqueous solution containing 4 mM

Reaction reagent p-toluenesulfonic acid and 100 M EDTA

Detection Electroconductivity

Collection @ chosun



5. HIEtRl &4

H e C #412 Rizzolo 5(33)9 WHel wel A8ttt Al 5
goll 10% metaphosphoric acid(HPO,;) &9 20 mLE #7}3F & &
dte] 3,000 rpmelld 20 Ft 94 w2 skt 045 um
membrane filterE AF&3] oJ3}A]Z1 UhE Perkin Elmer HPLC
system(Perkin Elmer InC., ME, USA)Z ®Alsgc, BAxAL
Table 4} #th
B A 242 A58 34)9] Wil wheh Alsilth. A& 0.5
gl ascorbic acid 0.1 g%} ethanol 30 mLE 7}t 3 H 235619
80TolAl 207t F&3FF T °o]F 50% KOHE 0.25 mLE #H7Fst

of FF9 3 mLe hexane 5 mLE 7}k & 3,000 rpmolA 205 &
oF A

8 eF3lth. ZAtell hexane 5 mLE 7hste] H & 3stqlar, o]
ol

[e)
A ZsEegth. o]F ethanol® &alAlA 2 o 34](0.45m) =
Hato] EAsAT A2 Table 59 &t
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Table 4. Operating conditions of HPLC for vitamin C

Item Condition

Instrument PerkinElmer HPLC system (PerkinElmer Inc., USA)
Column Phenomenex Bondclone C18 (3.9<300 mm, 10 um)
Mobile phase 50 mM KHyPO, : Acetonitrile(60:40)

Oven temperature 30 °C

Flow rate 1.0 mL/min
[nj.Volume 2040
Detection UV-VIS Detector(254nm)

Table 5. Operating conditions of HPLC for vitamin A

Item Condition

Instrument LC-10AVP (Shimadzu Co., JAPAN)

Column Phenomenex Luna 5 um C18(250%X4.6 mm)

Mobile phase methanol : water (95 : 5)
Flow rate 1.0 mL/min

Inj.Volume 20u0

UV-VIS Detector(254nm)

Detection Spectrofluorometric Detector(EX:290nm, EM:330nm)

_’IO_
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6. ¥714d &

1

F71d A4S ACAC35)E el meh A& 0.5 gofl 60% HCIOs 3 mlL
¢k 20% HNO; 10 mLE 7tste FHsid w74+ 7kd ¥ 0.5 M HNO;s
2 50 mLE &Stk S 2E8ds 9% § ge A
of 8 mL¥ F& ZFENoR 313laL, 0.5 M HNOsE tET2 3ho]
EAFE et FEGAIICP-0ES, PerkinElmer, ME, USA)® #4]3}

Table 6. Operationg conditions of inductively coupled plasma optical

emission spectrometry for mineral

Item Condition

Instrument ICP-OES/PerkinElmer/USA

Plasma Unit RF Power 1.4(Kw)
Gas Flow Rate (L/min) 15

Wavelength Ca 317.933 Radial
K 766.490 Radial
Mg 285.213 Radial
Fe 238.204 Axial
Na 589.592 Radial
Mn 257.610 Axial
Cu 327.393 Axial
/n 206.200 Axial

_’I‘l_
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pHE % A& 5 gl T/ 45 mLE 9 sAste] ddstet 5
40°Col A 30E-7F sonication(Powersonic 420, Hwashin Technology,
Gwangju, Korea) . & ETAS] 2o A 3,000 rpmo= 2087
AA 22 (Combi-514R, Hanil, Hwaseong, Korea)dle] dolxl
AZ S pH meter(420 Benchtop, Orion Research, Beverly, MA,
USA)E A3t

8. A

e

7

Tyt g e]l M= AA|(Spectro Colormeter JX-777, Color
Techono. System Co, Tokyo, Japan)® =A3sIt. ME=
W= (lightness, L#He AAME(+redness/—-greenness, a#h)
AT (+ yellowness/~blueness, b#hE A3l AF&st =9

L#k2 89.39, agte 0.13 % b#ke -0.512 HA3}e] ARg-3l3lct.

I
AC)
ki

9. 9= =4

Gt gage] o] JRe 747 Als 1 gs dAsA Heko
=54 10 mLE 718 vortexing SF{TE 1 & 7 A BE
sonicatorg ©°|&3ste 3AIXF F<¢F F=3 v Whatman No. 2

=l

=
oA = o uste] FEAE o] &ste] 33] RE
- 12 -

Collection @ chosun



A 3d 3} a3 SH

1. 93 SAg 9 deE F2

g 2 gy £ 100 g9 80% w2 1,500 mL=

W3S F&s 65 € 3" WEMtops ms-265,
Seoul, Korea)ol 3A|ZH 33 F=3lo] ETE AEFo|No.2)ZE
of ettt oA 40T 8 AolAd A 7Y s=71(EYELA
VACCUM NVC 1100, Tokyo, Japan)®= SwWE& AAS o5

L

—-70Ce WY& HAsIT 80% dEE FEEC] dF F

5
Hlglel o %S radical 2AEHY & kst FA4S B

A AR dEs FE5 HAAEH.

2. & polyphenol T =4

7 3t2gd9 F polyphenol ¥ Folin-Demis®(37)l] whz}
SAsIglth Fy gy 2] dekE FEE 0.2 mlel] Folin
reagent 0.2 mL= &318lo] 313 WAL o] 10% NaCO3 8
0.4 mLE F7bste] ShaellA 408 &<t wheAZTE F3%=+ ELISA
microplate reader(Model 680, Biorad Laboratories Inc., Hercules,
CA, USA)E o]&3lo] 760 nmollA =Astott A=AE gallic acidE
o] gste] Adstlen, A5 ¥ polyphenol &S mL 52 ng gallic

acid equivalent(GAE)Z YERHAT}
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3. & Flavonoid = =3

G2 g F flavonoid &2 Davis WH(38)S 583519
ettt Gt gy B JdEe F+5E 0.5 mlol diethylene
glycol 0.5 mLE #H7lste] IN NaOH 10 pLE& Yir 37TCelAl 1A%k
Zob Wk AIZTE  F3FEE ELISA microplate reader(Model 680,
Biorad Laboratories Inc., Hercules, CA, USA)E ©]&3}o] 760nmell A
SA3IA T AFAL quercerting o] &3te] ZHAEIa, Alge F
flavonoid &S mlL 59 ug quercertin equivalents(QE) =

LHER Tt

=2z
=

4. DPPH radical £A% &3

I gFA2yge  2,2-diphenyl-1-picrylhydrazyl(DPPH)  radical
7152 Blois ®WH(@E9A wel SAsITh Al @ty giay
e F&5 0.1 mL9 0.2 mM DPPH €9 09 mLE %
3

ksl & 37TCAA 307t A FH T TS AR giA] o eRES
Ho] HRSAIZTE &P EE ELISA Microplate Reader(Model 680,

Biorad Laboratories Inc., Hercules, CA, USA)E AF&-3}o] 517 nmollA]
=243ttt DPPH radical &A% ofget e AxFAlS o]835)Y

WEE2 et AT o 2= s 3itstAIQl BHA(butylated
hydroxyanisole) %  BHT(butylated hydroxytoluene)  Z12]iL
HAAg2EsEAIQ] ascorbic acidE A&

DPPH radical scavenging activity (%) = [1-(AbSsample / AbSpand)] X 100

_14_
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5. ABTS radical 2A% =A

g3 gkade]  2,2-azino-bis—-3-ethylbenzothiazoline—6-sulfonic
acid(ABTS) radical &7A%°9 542 Re 9 WHU0)S W}
=43tk 7.4 mM ABTS €93 2.6 mM Z3t 25 98 A %38
& FUg HEER TSI o]F  EE s ABTS  radical
GOl 2(ABTSH 2] S 98] daolr 2447 B¢k wHeAFTh 1
U ABTS" &5 734 nmolA 0.7~1.0+£0.029] F3%=7 yepd
wWj7}4] ethanol® 3]A3s}3ith @3 g2y EY ethanol F=E 0.1
mLet ABTS" &< 0.9 mLE =33l 37TColA 30%3+ WA ZT
FAZRES AR tAl odEss Yol RRSAIFTE 3%+ ELISA

=] L

=

—_

Microplate Reader(Model 680, Biorad Laboratories Inc., Hercules,
CA, USA)E A}g3Fe 734 nmollA]l =439t ABTS radical &271%
Ggsh 0o ANAL Fao Migw GeRs. BAdLrent
P Eskst A9l BHT9F BHA Zig]ar AA34Es}AIQl ascorbic acidE
AR

ABTS radical scavenging activity (%) = [1-(AbSsumple / AbSpiam) ] X 100

6. A=

B Ao A Aoyl A= SPSS(Statistical Package for Social
Science)& ©l&aA EA FAeAT AT HALtEFAE EAS}
G, FAA F98 AAL dAulx] EAFHEA(one-way analysis for
variance)S 3 & p<0.05 =94l Duncan®] t=7AAHHS o] 83}

s ARG
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Al 3 A Ay H 1

1
o gade] dvbdd #4 A= Table 73 2 @29

AV RS T/ 2.45%, 23)% 4.0%, =A% 1.08%, =99 5.83%,
EHrgtE 86.64%%  UERETh dhado] AwbgdES R 2.98%,
Z3E 5.87%, =AW 1.90%, =99 511%, ©FsE 84.14%=
e T F v e dRbgE s wlals] Haks w3
2o gdhe gEfo] el mlske] A YERkT wkd

Table 7. Proximate compositions of carrot and parsnip powder

(%)
Composition Carrot Parsnip
Moisture 2.45+1.96% 2.9840.36
Ash 4.00+0.57"% 5.87+0.36
Crude fat 1.0840.19™ 1.90+0.14
Crude protein 5.83%0.24" 5.11+0.31
Carbohydrate" 86.64+2.96° 84.14+1.17

DCarbohydrate = 100 - (moisture + crude protein + crude fat + crude ash).
PAll values are expressed as mean £ SE of triplicate determinations.
PSignificantly different between carrot and parsnip by Student’s t-test
at */X0.05, " /<0.01.
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2. % bl

S dagel fy opw|wAl B4 Ads Table 83 Atk 4

Ay F 2059 opn| it FolA W gayd 7F 1959 ofr] il
AZHAJT, &2 gaged vlg] 145 op|xilo]  Ekom,
HAage o) Hls] 8%F9] ofm|w=Alo] =kt Aspartic acid, Serine,

Asparagine, Glutarmic acid, Alanine, Methionine, Ornitine, Arginine<
Gt Y gEFo] 28 o) Al YERRTE WEE a-Aminoadipic
acid, Leucine, Tyrosine, y—amino—n-butyric acid, Lysine, Arginine-<
gyl A e Fhko] HA uEbwth @y gl A ofu|wAl
Seres vae] Hoks W, dy vy £ 47 6353 75 I
ol =Ako]  YE}WT).  Threonine, Valine, Methionine, Isoleucine,
Leucine, Phenylalanine, Arginine< B3 JAdoA FEoR
AZEH A 3 Proline Yol ARt AEE AL, Lysine Ih22d ol A
T AEEAT F oob| Aty e 9t 2628.31+3.27 mg,
g2 1075.54+6.18 mgh=E LFERSTE
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Table 8. Free amino acids contents of carrot

and parsnip powder
(mg%, dry basis)

Amino acid Carrot Parsnip
Aspartic acid 173.75£6.867% 28.30+2.19
Threonine 57.20£0.44™ 32.70£0.49
Serine 152.73£1.07™ 35.95+1.24
Asparagine 287.95+3.52™ 94.33+4.96
Glutamic acid 24.70£1.63™ 0.1310.02
a-aminoadipic acid 34.41+0.35™ 42.80+0.47
Proline 41.86+£0.39™ -
Glycine 16.68+0.21" 9.22%0.20
Alanine 1221.65£9.80™ 73.82+3.20
Valine 71.63£0.34™ 37.42+0.17
Methionine 21.19£0.29" 8.30£0.61
[soleucine 67.86£2.45™ 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+0.43" 44 52+0.41
y—amino—n-butyric
acid 182.84+5.50 202.57+5.09
Carnosine 34.54%£0.229" 23.20£0.27
Ornitine 49.60+£0.33™ 6.00+0.15
Lysine - 73.83+1.85
Arginine 54.71+0.37" 242.61+2.75
Total 2628.31£3.27" 1075.54£6.18

DAIl values are expressed as meantSE of triplicate determinations.
YSignificantly different between carrot and parsnip by Student’s
t-test at “/<0.05, */<0.01, "™ F<0.01.
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Table 9. Compositions of fatty acids in carrot and parsnip powder

(g/100 g total fatty acids, dry basis)

Fatty acids Carrot Parsnip

Palmitic acid (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+1.43 33.23+2.46
Oleic acid (C18:1n9c) - 4.1+0.49
Monounsaturated - 4.1+0.49
Linoleic acid (C18:2n6¢) 54.49+0.41 56.21£0.51
Linolenic acid (C18:3n3) 5.16£0.71 6.46+0.56
Polyunsaturated 59.65+4.83 62.67£5.68

DAIl values are expressed as meanSE of triplicate determinations.
YSignificantly different between carrot and parsnip by Student’s
t-test at " /<0.001.
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4. 714k

g3t sade] f7ks BAS A3 Table 103 vk & 559
715kl AEEQ oY, EH /714 Gtoly ghadel A w YERST
Ftol| A= Malic acid, Succinic acid, Formic acid, Acetic acid’}

A=EYa, gy E@oAE= Citric acid, Malic acid, Formic acid,

Acetic acidZ7} #HAEHY W Edy gdayoAN EEFE O AEH
71425 5 Malic acid’7} 7Y =& d%ow HAE=HQAY. Succinic

acid= Tl MW HE® W, Citric acidE F=HolM W AEEAch
| IL}Z:‘EM]H FE2o7g AZH F712F Tl Malic acid®} Formic
acide Ftoll A9 %Laoko] =9t A, Acetic acide @ EUHU
oA o =3 T 7714 e vk 39580.75 mg%, Wt
30118.23 mg%7t *% %ﬂoi b o 2e {1 ds
At Aes & Uk

mzn%
9

Zeal
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Table 10. Contents 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+20.19" 19706.73+15.45
Succinic acid 927.75x7.87 -
Formic acid 1070.61£15.91 947.66£6.56
Acetic acid 6454.02+£68.97 6553.92142.92
Total 30118.23 39580.75

DAIl values are expressed as mean £ SE of triplicate determinations.
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5. HEHI

G vkagel BlER A9k Co] 4 Ab= Table 113 £t
Z&

ol A BlER A7 1320.634£2.63 mg% HEE WHE sy oA] =
et A7E AEHA Fokth g2 gay B RF

1 1 2% HgW CE
A=Ay, <29 vEW C d=EHE 6961.36+9.157 mg%o] il
2o HEY C e 4099.73+6.27 mg®h o2 Lo HEMI C

ol dad e HiEtdl C dEFRY =4 SAEHAT

Table 11. Contents of vitamin A and C in carrot and parsnip powder

(mg%, dry basis)

Vitamin Carrot Parsnip
ARE)Y 1320.63+2.63% -
C 6961.36+9.157" 4099.73%£6.27

DRE: Retinol Equivglent

Al values are expressed as mean =+ SE of triplicate

determinations.

9Significantly different between carrot and parsnip by Student’s
t-test at " /<0.001.
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navlEMg), dFe) T2 2 S HJL FAHY AS
ZH5XK), Z#Ca), "t2vleMg), HYEFNa), H(Fe) T2 F&
geke Bodg Fd F
olA(Zmel A5 FelA =A
vkl (Mg),  TE(Cwe
okel(zn)e] 7 Soll= T ol A

oAX  H(Fe), YWEFWNa), EZHMn),
A=A i Za(Ca), ZEK),
Fe gAadedd =4 HEEAH.

[¢]
Fige =2 A

Table 12. Contents of minerals in carrot and parsnip powder

(mg%, dry basis)

Minerals Carrot Parsnip

Ca 195.52+3.72Y 212.01+4.47
K 2468.28+23.57 2562.26+39.08
Mg 69.49+3.95"? 161.14+2.51
Fe 2.46+0.46" 1.2740.18
Na 246.0144.03 152.23+2.15
Mn 0.53£0.06" 0.36£0.03
Cu 0.10£0.02" 0.45%0.04
Zn - 0.38%0.05

DAIl values are expressed as mean + SE of triplicate determinations.
Z)Significantly different between carrot and parsnip by Student’s
t-test at "/X<0.05, “/<0.01, " /X<0.01.
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=74 Ay Table 133% #tup de
AYqa,  H~ge pHE  6.36+0.01%
= : 9] pH%)c—% frolstA Nt made] pHIE
Fo] pHETF 9FzE vhAl YERRET

Table 13. pH values of carrot and parsnip powder

Carrot Parsnip

pH 6.41+0.01V? 6.36+0.01

DAIl values are expressed as mean = SE of triplicate determinations.

?Significantly different between carrot and parsnip by Student’s
t-test at “/X<0.01.
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G2y gy BEe Fig, 13 Zu Ax =3 ZAytsE Table 149
2o 9ol W Lk 45.39+£0.06, HAAMLE agkS 19.43%0.06,
AT bk 22.40+0.22°0.= YERY. IAdY HE OL#E
53.75+£0.04, HAAMZ=  agt>  -1.98%0.09, FAZ= b
12.1340.06 2.2 Jewth AAwel v gito] gayn) e
Hhe W s gado]l IdtHt £ Aoz YEWY. Figure 35
Eal Aol AolE AAHoRE AT 4 Tt

Carrot Parsnip

Figure 2. Photograph of carrot and parsnip powder.

Table 14. Colorimetric characteristic of carrot and parsnip powder

Carrot Parsnip
L 45.39+0.06V? 53.75+0.04
a 19.43+0.06™ -1.98+0.09
b 22.40+0.22" 12.13+0.06

DAl values are expressed as mean = SE of triplicate determinations.
YSignificantly different between carrot and parsnip by Student’s
t-test at " /<0.001.
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o3 Bayel gE 24 A%E Table 159 20 B3 gy
6.67£0.06 °Brix7} S EAT. o] A3
Gt ey o] g Afolo] Avkw fo4 ol §1glth

Table 15. °Brix of carrot and parsnip powder

Item Carrot Parsnip

°Brix
6.90£+0.00V*? 6.67+0.06
(Sugar content)

DAl values are expressed as mean *= SE of triplicate determinations.
YSignificantly different between carrot and parsnip by Student’s
t-test at “/<0.01.
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Al 24 FAtst 53 534

1. %% 58

G gagel ggAkst adE dolrRy] S w4 dxshd]
vtk A|BE 80% ethanol® F=3}9¢. T3 g2y FEEY
F= F&2 7217 23.15+£0.58 %9} 2

8.32+0.42%% T},

Table 16. Extraction yield of carrot and parsnip ethanol extracts
Item Carrot Parsnip
Extraction yield
23.154+0.58% 28.32+0.42
(%, dry basis)
DAl values are expressed as mean =
determinations.

+ SE of triplicate

YSignificantly different between carrot and parsnip by Student’s
t-test at “/%<0.05.
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2. & polyphenol &

AEy AFES S e $FE HPRE A8 EH
23 jAbLEOItHAD. B 2 AWREAED 44 ATE Qe
4% AY sk, Pt 3, I, P0G L Fu Fe
el e B4 wES D Aokn FEA Aok 58 Huy
SEe R gFol P B 2 9L WAL o=

A ATH42).

2 AgA HYge Gy 3" e] F polyphenol FE A
A3 Table 159 vl @22 101.45+4.61 mg GAE/g
93, H$AYgeS 107.35+2.84 mg GAE/g AEHo *

[e)
polyphenol &2 Ixdo] FtHtr Eo] gfela ASS &

=

N

—_

aA=

0]
A

Table 15. Contents of total polyphenol in carrot and parsnip

ethanol extracts

Carrot Parsnip

Total polyphenol

( . 101.45+4.61% 107.35+2.84
mg GAE/g

DGAE: Gallic acid equivalent.

A1l values are expressed as mean*SE of triplicate determinations.
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3. & flavonoid &=

Flavonoid: 15712] ERo} 370 sloz A
diphenylpropanes(Cs-Cg—C3) 2] 7]¥E FZE zt1 9+ dHsA 33E

o]  FAHo|t}.  Flavones, flavanones, isoflavones, flavonols,
flavanonols, cathechins, 2 anthocyanidins 2% JFAE o <l
(43). Flavonoide #+d 2 A& 22 A& Aol v e o
Keow &l gt Ao st 2E, AGAS d 5 odd ofg
S = Aem A A dvh44, 45).

2 Ao A st gt~d o] F flavonoid &% w4 A=
Table 167} It} @2 8.42+1.31 mg QE/g AEHA g
10.38+£0.34 mg QE/g A=% ol 3 flavonoid &S dp2do] 7

o wol Fhsn U4ee & 5 9

oﬁﬂ,
L

Table 16. Contents of total flavonoid of carrot and parsnip

ethanol extracts

Carrot Parsnip

Total flavonoid

(mg QE/g )V

8.42+1.31% 10.38+0.34

DQE: Quercetin equivalent.

A1l values are expressed as mean*SE of triplicate determinations.
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4. DPPH radical &A%

DPPH radical® A2oA] <¢tA3 Afefr|zd s o ergoA weA

%ou o xg/ﬂ 6}1:} SL/\]—Q B A FANCR %zm)r 1;]].%6—]_

28E %

o} g9 %]o] DPPH radical® 7438l 5}
540 g2 st ditsteS vlawA FhHeta wWEA SAHT 5 3l
Bo] o] &¥ar UTH46).

2 A A &gt gty g 2~de] DPPH radical &7 4 4
= Table 1738 Zto}, @23 32~y 9 DPPH radical £71%% 1000
pg/mLol A Z+zF 12.51% 2 10.26%% 31, F=5 5% S7F9F vldst
A DPPH radical 275 % 4 F7tete 4&S Ho 8000 pg/mLel
A 247t 61.38% B 51.88%% dERWTE 22 5 %(1000 pg/mL)ell A
=43 DPPH radical 27 5< d2dx1t 29 DPPH radical &
750l B =AW, BHTS BHA 2 Ascorbic acid$} HlmsjR™ 3
23 iy B Y RTROE e @4 o] vyt

B=)
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Table 17. DPPH radical scavenging activity of carrot and

parsnip ethanol extracts

Concentration DPPH radical -
50
(ug/mL) scavening activity (%)
8000 61.3844.883P49
4000 37.53+£5.01*
Carrot 6,179.221
2000 22.77+3.76%
1000 12.514+.33¢°B
8000 51.88+6.49°8
4000 30.69+4.36°8
Parsnip 7,501.034
2000 18.02+2.43%5
1000 10.26£2.90¢°
BHT? 1000 88.3240.52*
BHA? 1000 88.24+0.25%
Ascorbic acid 1000 90.7440.25%

VICs0: Concentration required to reduce 50% of DPPH radical activity.

YBHT: butylated hydroxytoluene, BHA: butylated hydroxyanisole.
YAl values are expressed as mean*SE of triplicate determinations.

Ya-eMeans in row  with  different letters are  significantly
different(p<0.05) by Duncan’s multiple range test.
DAByalues with different letters in the same concentration are

significantly different at p<0.05.
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5. ABTS radical &A%

ABTS radical 274842 potassium persulfate?}o] Hb-go =2 A
® ABTS-+ free radicale] &4tsl A4S WR{3 EAZHE 54 dx}
& whol Mg E SR WstHWA Sud 579 FEA] aNE=
A E o] &3t FAstss St W oltHAD).

B A Hde Fty gdagel ABTS radical 2A% 42
= Table 183 #th. D3 32~d e ABTS radical 4715 1000
pg/mLol A 27 14.67% 2 12.03%%R 1, FE5 v 7k w8t
7l ABTS radical 2A% % &7 Z71el= A3S 2ol 8000 pg/mlol
A 247y 72.18% 2 58.68%% YERNTH ABTS radical 2AEAHE 2
2 E%(1000 pg/mL)oA =4S ), Fagdrot g ABTS
radical Aol Y =dAT FHELLA BHTe BHA %
Ascorbic acid®} HlaEiEd Gy gy BF 93l Ao yEhy:
o},
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Table 18. ABTS radical scavenging activity of carrot and parsnip

Concentration ABTS radical i
50
(ug/mL) scavening activity (%)
8000 72.18+0.08%PA
4000 44.11+1.53%
Carrot 5079.063
2000 26.80+1.59%
1000 14.67+1.94h8
8000 58.68+1.42°B
4000 36.1440.52¢
Parsnip 6543.246
2000 21.2240.15%
1000 12.03+0.96""
BHT? 1000 94.47+0.17*
BHA? 1000 94.4740.17*
Ascorbic acid 1000 94.824+0.08*

DICs: Concentration required to reduce 50% of ABTS radical activity.

YBHT: butylated hydroxytoluene, BHA: butylated hydroxyanisole.
YAl values are expressed as mean*xSE of triplicate determinations.

Yah\eans in  row with different letters are  significantly
different(p<0.05) by Duncan’s multiple range test.
YAByalues with different letters in the same concentration are

significantly different at p<0.05.
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