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Analysis of Antioxidant Nutrients in Green Yellow Vegetable Juice
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Abstract

The present study was attempted to investigate the contents of antioxidant nutrients in green juice of Angelica
keiskei, kale, carrot, celery, cucumber. All 5 green juice were found to contain antioxidant nutrients such as
[~carotene, vitamin E, vitamin C, Se, Cu, Mn, Zn and phenols. B-carotene contents of carrot, kale, Angelica
keiskei, celery and cucumber juice were 5909.0, 3285.3, 1398.4, 176.7 and 61.4 mg/100 g, respectively. O-toco-
pherol contents of 5 green juices were 0.04~1.41 mg/100 g. Kale juice had highest O-tocopherol and celery
juice contained lowest, kale juice also contained highest vitamin C (105.1 mg/100 g) and Angelica keiskei,
cucumber, celery and carrot had vitamin C contents of 31.4, 9.3, 7.5 and 5.2 mg/100 g, respectively. Angelica
keiskei had highest amount of antioxidant minerals among the sample such as Cu (0.40 mg/100 g), Mn (0.5
mg/100 g), Zn (0.24 mg/100 g), Se (0.61 pgkg). Kale was the second best source of antioxidant minerals
which were Cu (0.45 mg/100 g), Mn (0.22 mg/100 g), Zn (0.24 mg/100 g), Se (0.33 Lg/kg). However, celery
and cucumber were poor in antioxidant minerals. Total phenolic contents of 5 green juices were .01 ~0.05%,
kale juice also had highst total phenolics among the samples.
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3} 37] 8 %F72 oltE AFS YHEEE,
=A% Bt 2714 2 oluleat RS BHY =
olsjol #) A7} A9 gl Adelnt meka, &
FEANE $F 4A A5 FHs An A7
o Qo ANE AY, G2, A2, 202 A
stel %53 A2A F 4 550 YT A 4

grol TReh gL FAs,

S

e N 4y

Hz Y AIRMZE

E Ao A8t 558 F A Z(dngelica ke-
iskei Koidz)s} <, A2 AlF 2ol A, defe]e} o]
r 7ht FANEE B Arie A AuiE A
& Tt Agsleieh AU SEAEE BEE £
off b ASLo] A3} =5&7] (AAelo| %,
Korea) & ol &3k AF3ldet. AFa A8+ poly-
ethylene 7] £ 100 g4 ¥ W& F -70°C I %
o] Batsbd A v gelc} &Fsled A B2 2188
Art.

o 1]

B-carotene ElEHEA

7zk2+e] HFA Bl Frd B-carotene-> Al FFH0
o] Wil wpe} & 2 EMIY. & AR dAF
Az 25 g AY 25 P 1.5g 20 100 g A&
2] 5 92 250 mL A Fekxzel] AUs] Hof ¥
£ % 10% pyrogallol/ethanol £} 1 mL, 15% KOH/
MeOH 49 30~40 mLE 7}5}3 37§27 & ¥-3hs)
of 585l A 3083 v FEAIRlL 3 HfdlEE
()22 23] uI 8%, 94, ¥ 53le] HPLCEA
S8k g g e st

HPLC #A-2- §-5"9] upyol] we} HPLCY auto-
sampler(AS1000) 7} %25l Spectra system(Spectraphy-
sics, USA)E o] 838} UV 3000 detectorZ 43}
ol B 27E Table 15 23, Ao o8] A4

Table 1. Operatingparameters of HPLC for determina-
tion of P-carotene in each green juice

u-Bondapak C; (3.9<X 150 mm, Waters)
Acetonitril : Methanol : Acetone(40:40:20,

Column
Mobile phase

v/viv)
Flow rate 1.2 mL/min
Injection volume 20 puL.
Detector UV 450 nm

Table 2. Operating parameters of HPLC for determina-
tion of vitamin E in each green juice

Column p-Porasil (3.9 150 mm, Waters)

Mobile phase Hexane : Isopropanol : Acetic acid(99:0.5:
0.5, viviv)

Flow rate 0.8 mL/min

Injection volume 20 pL

Detector Fluorescence(Ex A : 298nm, Em A, : 325nm)

N F2] B-carotene ¥EFE T3}

HIE}R] E &N

B-carotene ¥M-& )8l AT A H4-HG AlE-3led
vlebl E S A eFslaich Al ETH109) ubof ot
g} HPLCY* autosampler”} ##% SpectrasystemS ©]
£-3le] 334 detector(FL2000)2 -4 3l9dc} B xA
< Table 29} 232, ZAgfAlol o8] Al H8Y F9] o, B,
v, 8¢S 7hzt 3)sdch

HIEIZ C EaHEA
Al g3 (Ovoll of#l 2 4-dinitrophenylhydrazine
(DNP 2.2 ZA 319}

Se EHEE4Y

A FFH O u o o5 714 5] 3HA17] F AAEF
FEA(AAS)E EH s

F ARE T ol 7 A3 FHsld@lAdx 15
g A 15 g F 30 g 20| 30 g A 30 g) 3
32l el 400°C o] 3ol A 712 3] 3kA1 7] oFE- 10%
gatez L3, 9 F(Toyo Ltd, No 5A)3F ¥ A&
15 mLE 8led o] & Ajg4dor sigich A4
2 hy-dride generation system®] §-2t%5 Az}FF4=
) (5100, Perkin Elmer, USA)E- AF8-8led B3t}
BMEALE quarz cell £EF 900°C ]I, sodium
borohydride -2 10 mLol%l2™ 34342 196 nm%R
o}, Mol AMEE BE 2217]| 7= 20% HNO, £
of 16417t ol "agietst 23 FHFTE M sl
A48l ot

Mn, Zn, Cu &2 84

AFEA by ol 2l 714 3] 2 4170 - ICP(Induc-
tively Coupled Plasma, GBC Co, Model MX2, Austrailia)
2 34 sl 7171221 Table 39 2.

Ca, Na, K, Mg & 24
AEFH O o] ofs] 1A 32} A7 F 2, W)
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Table 3. Operating conditions of ICP for analyzing Ca, Mg, Cu, Mn, Zn

Condition
Classification
Ca Mg Cu Mn Zn
Wavelength(nm) 393.366 279.553 324.754 257.610 213.856
Photo-Multiplier Voltage(V) 300 400 500 500 500
Sample Gas Flow(L/min) 0.6
Nebulizer Pressure(kPa) 265
Standard Calibration Range(ug/mL) 0.1~10

Table 4. Operating conditions of AAS for analyzing Na, K

Condition
Classification

Na K
Wavelength( A ) 589.0 769.9

Lamp current(mA) 8 12
Slit width(nm) 04 1.4
Air flow rate(L/min) 10.0 10.0
Acetylene flow rate(L/min) 2.0 2.0

g2 ICPE YEF, 252 YAEFRZAE A
S3le] BA 3l ch 7]7] 242 Table 49} o),

P B B4

A FEA b el 28] 714 32} A7) F FA sl
ot F A3E4Y 1 mLE 25 mL AlaZelazed e
3 HE 2 F Q4 2 mLE 25 mL HAE
230 Y. 4 FepaFe] EuAAGEES
o 2 mLE 7P3te] Eqste] SR WA g o $F
of dlo] =2 =8 2 mL 4§ 7}ste] EFE F o}
FATEFSY 2 mLE 71k F/E 7 25 mL
2 3 F AehE 308 X F BRPEAE A}
&3ted 9 650 nmoll M FREE ZA st =3
A M= 2L 22hE

EI|= (Total phenolics) E2f &4

AOAC™2) Folin-Denis ¥oll 28l 238}t
Z A& 10-30 g& AE3) A8 70% ol€h-2 100 mL
F 93 70°C ez 3087 %, W7, o3
(Toyo Ltd. No 5A)3ted o] & Alglg-of o2 3t} A
-4 10 mLE 100 mL dlAEetkA =] W3 Folin-
Denis A9 5 mL¢} eFARWLEF 23189 10 mLE =}
HZ gL od SFTE 100 mL 4322 At o
AL 3 EFEAM A2l 3083 HH A7) F YA
FHHA=AZ 760 nmell M FFE=E FA sl B
& 4 A8 3“4 AAE 2 3" FFEE tannic
acid(Sigma Co.)& o|4-3led 2tAj3t RF T4 o 2 HE]

Table 5. The content of B-carotene and moisture in each
green juice

moisture(%)  B-carotene(mg/100 g)

Angelica keiskei 94.8+0.3'* 1398.4+126.4°
Kale 89.7 £ 1.4¢ 3285.31+336.3°
Carrot 90.9£0.9° 5909.0 +479.0°
Celery 932+0.3° 176.7£11.7°
Cucumber 93.1+1.0° 61.4+ 3.8°

" Mean = Standard deviation.
b4 Superscriptive letters in a column indicate signifecant
difference at p<0.0S by Duncan's multiple comparison.

% tannic acid 22 BAEslg o}

% tannic acid %= EX 10

TA: 2|82 F4=2Re] AAFE tannic acid T%
(mg/100 mL)

A Al A A

B: Alg8-Ae] A Ha(mL)

&2 % I8

B-Carotene &t
HFAEE Wol o&5E 571 H3A Al
Z,AlY, @, A8, 2o))2 Alxg XF £E
3} B-carotene IS Table 5¢F 7o}, z+ A|Re| 4
P 89.7~94.8%2 AlA 2 5o PEFgo) 7}
w3tk
7 09 Ao o3l Adxe) SR )
1—147} 95%, Aol 88.5%, WX 88.8% 2 £7)¥-9)9)
FEREel U gt 59 *?w‘* R Vel ]
& Al SR 86.3%, FT2 88.2%, MeE]
= 92.9%, L0l 96.8%°] 1.2 UHMF JEL F (Mo
M AY-E 923%, FT2 89.6%, A 94.8%,
Lol 963%2 AY, G R BF 20|,
Adeje] B} vhoton] B Ao AlL-8 =Fe) $2%
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Table 6. The content of vitamin E in each green juice (unit: mg/100 g)

a-tocopherol B-tocopherol Y-tocopherol 8-tocopherol
Angelica keiskei 0.29 +0.07'® 0.17£0.01° 0.10 £0.04° ND?
Kale 141£0.17° 0.28 £0.08° 0.15 +0.01% ND
Carrot 0.23 £0.04° 0.18£0.02° 0.005 £ 0.004° ND
Celery 0.04 £0.01°¢ 0.04+0.01¢ 0.03 £0.01° ND
Cucumber 0.20+£0.07° 0.02+0.01° 0.004 £0.001°¢ ND

Y'Mean = Standard deviation.
IND means not detected.

abed guperscriptive letters in a column indicate signifecant difference at p<0.05 by Duncan’s multiple comparison,

Table 7. The content of vitamin C in each green juice
(unit: mg/100 g)

Vitamin C
Angelica keiskei 31.4+4.0"
Kale 105.1+4.5%
Carrot 52104
Celery 7.510.3°
Cucumber 93+£0.2°
Y'Mean * Standard deviation.

=bed Quperscriptive letters in a column indicate signifecant
difference at p<0.05 by Duncan's multiple comparison.

F2 A8 FEIFH T Aot

B-Carotene - F5Fo] 5909 ug/l00 g8
Xz s wUew o g2 AdEE, 4
AzEFe] Fota Azl 2elxF<l B-Carotene
e ke, B AgAAM AlzE Adx 552
B-carotenedeko] 1398.4 pg/100 g o 2w} SO) 24
g A A Z=359] B-carotene $EF 4809 pg/100 gk
o i

HIEIR! E Ehe

5714 %F<] wlelel E(o, B, v, S-tocopherol) ¥He-S
Table 63} Zc}.

A Y352 a-tocopherol TeFo] 1.41 my 100 g2

frelMez 7 goken, AR, 9, o], A
2] 5% Foldoh. 59 AFEHRO] osd Ald
& o-tocopherol ¥EFe] 1.70 mg/100 g, FTE 044
mg/100 g, 20|+ 0.056 mg/100 g2 E Al g o] A8
% %52] o-tocopherol ek} ulsegt A gko|ol, Al
9J-2- g-tocopherol 2ol = B, -tocopherol §Heko] 8214
22 %9kt). Mallet 5092 157} AlEYe o-
tocopherol &5 ¥4 8132 A B2 hexane 252
Akt eg A8 £ Ao 435 a-tochopherol
Tt AR 7 o sl

HIEIZI C EhE

7R A B2 vlEl C 82 Table 79 2t}
A 5Ee] vlelkl C o] 105.1 mg/100 g2 F21H
o7 4 gokon Aldx, oo A, GEEF &
o]t

B A 559 vign] CHg FUdAEFEA
Ee AlY 1050 mg100 g F 7.0 mg/100 g L]
8.0 mg/100 g 422l 70 mg100 g3} FAR $50]g]
o AlAdx 559 vjell ¢ $HE 314 my/100 g2 2
kO] AT 46 mg/100 ghv} W2 AFEolglrt =
g AE AFAAREEAHEO] P 60 mgl00 g 20}
13.0 mg/100 g, 422 6 mg/100 g}t A gko] w)sa}
At

Table 8. The content of antioxidant minerals in each green juice

Cu (mg/100 g) Mn (mg/100 g) Zn (mg/100 g) Se (ug/kg)
Angelica keiskei 0.4010.12"* 0.50£0.04° 02+0.01° 0.61+0.03*
Kale 0.4510.09° 0.22+0.01" 0.24+0.01* 0.3310.13°
Carrot 0.32+0.02%® 0.094+0.02° 0.14£0.03 0.26+0.02°
Celery 0.04 1 0.04° 0.02+0.01¢ 0.01£0.01° 0.10+0.01°
Cucumber 0.14+0.01* 0.02+0.01¢ 0.01 £0.01° 0.09£0.01°

Y MeantStandard deviation.

=bed Superscriptive letters in a column indicate signifecant difference at p<0.05 by Duncan's multiple comparison.
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Table 9. The content of other minerals in each green juice (unit: mg/100 g)

Na K Ca Mg P
Angelica keiskei 202 +3.8" 330.2+46.2° 1103126 84106 148+1.2°
Kale 39.3+24° 232.5+9.5° 319.5+2.1° 37.4£0.5° 33.9+1.4°
Carrot 259+ 1.5¢ 237.7+61.0% 79.9£04° 86+0.1° 27.8+6.1°
Celery 69.7 +0.5° 263.8+26.8% 15.8 4.9 20£0.9° 4.0£0.14
Cucumber 8.5:+0.1 90.0+11.3° 0.7%0.19 27104 3.2:40.1¢

'Y Mean + Standard deviation.

abed Superscriptive letters in a column indicate signifecant difference at p<0.05 by Duncan's multiple comparison.

Se, Cu, Mn, Zn &&f

pALE} F71Al e ode]Al Se, Cu, Mn, Zne 48 =
A8 H3}E Table 83 Ze}. Al 29 Se §ako] 061
ugke® 7V ot o ohEeE A, wt, e,
%0] EFolglr). Cu, Znd Al Z 9} AU FFoA
Fefo] 9t} M A E =FA 05 mg/100 g
B -2 vl whr 1 oo AlY, B 2
of, deg] HF oldirh YU A FXLHE 93]
o Mndteko] A YL 055 mg/100 g, T2 021 mg/
100 g, 2-0)& 0.15 mg/100 g2 Yeht o Zn: A
o] 0.33 mg/100 g, FH2 030 mg/100 g, 2o]= 0.21
mg/100 g, Al 0.11 mgi00 go2 N x5F3)
Ad 5Fe s o TR 8 AFR
A F 0 M= 2] Zn S 0.14 mg/100 g, £0]=
0.23 mg/100 g, A22]7} 0.13 mg/100 golgieh. 2 5
9} A7) oJsbd Az =t EV|E 47 AxT
A Se 5 HEHA AU Cus Jo2 A
Z3 FL 010 mg/100 g, F7129 Ax3 F2 0.02
mg/100 g2 8 7|8} gl A28 HFY Cuds
o] ¥ Mn2 ZHz} 0.49 mg/100 g, 0.06 mg/100 g, Zn
2 047 mg/100 g, 0.11 mg/100 &2 &7 2 A28 =
F2 B Aol AM-E E5F9 Cush Mn 9 v
g 7 folsict, Faloll o5t Akt Aol £33} v
F5712E & Se, Mn, Cu, Zn®] Aol HHH =+ o}
2 3alslod okl 3HALE)L metalloenzyme?] ¥ =2} ¥
Aol 2| A A<l S 7|ATAL Bl o] & F&o] FF
A} Zpgeo] Fhed et B,

Na, K, Ca, Mg, P &f&t
gatsl 7122 ka2l Se, Cu, Mn, Zn ©|9)o] -
g BolM g3t Y A F= FriEd
Na, K, Ca, Mg, P §13F-8 &4 8 43 Table 99} e}
A2 A28 552 Nagake] 69.7 mg/100 g&
2 fFoHoz ¥old ol 54U Al FEAM e
A AeE 132 mg/100 g2 NaZ Hsle] Ad 02

Table 10. The content of total phenolics in each green
juice (unit: %)

Total phenolics

Angelica Keiskei 0.03 £0.006'"
Kale 0.05 +0.004°
Carrot 0.02 £ 0.006"
Celery 0.01+£0.002°
Cucumber 0.01 £0.006°

"Mean + Standard deviation.
wbed Superscriptive letters in a column indicate signifecant
difference at p<(0.05 by Duncan's multiple comparison.

mg/100 g, - 60 mg/100 g, 2-°] 8.5 mg/100 g¥r} ¥
= g Hel: AT dAIFH. AdE 552 K
kel 3302 mg/100 g2 oA o2 Fohed o] 2
= A 509 QoM Al E P OE A 2T =5
Kol 238 mg/100 g, E7] 2 A 538F 7% 141.6 my
100 goldvhes ARG ket sl o 0% ojat A
Mz 2 KTk 39385 mg/100 goldohs R oo
FrAlgl Agfolct. AU HF2 Cast P, Mg2] §afe] 7t
7t 319.5 mg/100 g, 33.9 mg/100 g, 374 mg/100 go&
fre)Hez ot ol AYel Ca¥hdol 320 my
100 g, P&HaFo] 45 mg/100 g, Mg&ige] 31.0 mg/100 g
olgbz H.a1'Wel 11 ghafe] frAlslt.

o] AFARER" A Natha-& Fe] 26 mg/
100 g, &2 24 mg/100 g, 2017} 2 mg100 gelXx
K&HefF-2- thlo] 400 mg/100 g, A2 )7} 360 mg/100 g,
£.0]7} 210 mg/100 gol vk Mg¥HaF2- 20]7} 13 my/
100 g, @-e] 9 mg/100 g, =127} 8§ mg/100 gol 3l -
o pgreFe 2 ol7} 37 my/l00 g, %ol 36 mg/100 g,
A7t 34 mg/100 go-5 vielsdr)

=&2| &H & (Total phenolics) &t

5744 E52] Sl Ed-S Table 103} 2ot Alds
F9 FolEdgel 0.05%2 BE EFo) vl o)
22 Fout - n gHE AL ¢ S U F
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%9 952 001 ~0.05%E o] F¥e] BAjE} )
A2 F9ETH0.01~031%)5 AR FEoisit
o] T(ve ol AL Eulako] 015~ 0.87%,
T 022~095%, FAFE 0.12~081%, FdF+
0.02~ 1.18%e}3 3}t

dubx o g ofal Aty B3 A 2= ascorbic acid, o-
tocopherol, phenol &%, #3}gEo] del# 9loH,
o] 52 amine®th v} B AHLZ nitrites} ¥HE-3ed
Egaml XS dA g e e,

2 o

B dFoME BF5ARE wol o] 4FI gl A
Z, A, 9, dee], 2ol A7 BEE AFs T g
frElo] Qli= AES) ok RES EAskH 2 A
5747) Eigoll = ahakz} odoFAdEal P-carotene, HIER
E, ¥]e}l C, Se, Ca, Mn, Zn, s 53 Eo] g3 9l
gle}. B-carotene®] FH-E T2 100 g F o] 59.09
mg, Alde] 32853 mg, A7} 13983 mg, M7}
176.7 mg 2017} 614 mgolsleh. a-B32H &9 TS
AY=ZFo] 141 mg/100 g & 714 Eokar, By
Foll= 0.04 mg/100 gol =] o] 718 2A et
gl A %52 vel ¢ FHE 55 100 g7 1051
mgl . 7MY B I o2 AlAE 314 mg, .9
9.3 mg, & 7.5 mg, BT 52 mg Foldot. Ak
A Bl dAE Adze] A wel §f-F e
gl 2 kg ¥ =% 100 g9 Cu’l 04 mg,
Mn 0.5 mg, Zn 0.24 mge| 3 Se =F kg 0.6
mgel 5 e AYEFNE 100 g2 Cu 045 mg, Mn 022
mg, Zn 024 mgo]%itth. Sex lkg & 033 mgE 4%
oo g gkt R A S sk alsdeh 1
2} dejelel eold) giE] Sl Ak F71d
9] k2 fojH o gttt & v BAE s7HA
H5NM 001~005%1G2™ AY HFo] 7 w2
HEE3E ek A

Aol =

£ A7egs A8 ARy Fol =5 74 ()
Z259 7led T4 g8 2k, o)hE A, ol
4 A7UA MR A=Y
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