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Antioxidant Activity Evaluation of Vegetable Complex Extract of
Pre-Heat Treatment Process
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Abstract As a food ingredient, the extract has

been proven of its antioxidant properties and safe to be

consumed. It’s increased antioxidant activity was evaluated by comparing its activity to the complex extract of

fruits and vegetables, which is known to exhibit both antioxidant and physiological activities. In this experiment,

after pre-heat treatment process, the increased antioxidant extract showed 41% of DPPH radical scavenging

activity. The remarkable antioxidant activity of the
health products.

produced extract will become useful in creating cosmetic or
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TLC Silica gel 60 F254 aluminium sheets(M
1.05554.0001, 20x20cm)S 10x10cm®= Adsle] A8-3})
At} Folin & ciocaltue’s phenol reagent(Sigma
F-9252), aluminium chloride 6-hydrate(YAKURI
PURE CHEMICAL CO.,, Japan: Test No. 01709), gallic

acid (SAMCHUN, G0448) ¥ quercetin(Sigma Q-0125)
& s B SReo|=e] WA ok} kg BE
o7 42y Ahgslsith 22-Diphenyl-1-picryhydrazyl
(Sigma, D9132)& DPPH#HZ 4275 FH 802,
linoleic acid(Aldrich S2240-250ml) % 2-thiobarbituric
acid(Sigma-Aldrich T5500-25g)2 TBA #tksbs =
88 AoFow 747t ALRsiTh 71EF Aok Sl

= extra pure grade AoFS ARE3FSITE

2. A" 717

Microplate reader(Spectrophotometer, Thermo
Fisher Scientific: Type 1510), Incubator(SANYO, CO,
incubator), Autoclave(Han Back Scientific Co., Model
HB-506), Freeze dryer(Ilsin Lab Co. LTD.)
Evaporator (EYELA, Type N-N), Centrifuge(Ha@nil,
Mega 17R), Shaking incubator (Vision Scientific, VS
8480SF)
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Radical scavenging activity (%) = Abs of blank -
Abs of sample/ Abs of blank x 100
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chloroform 20mLE 713 thgo] A3 Ae7|= o
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Antioxidant activity (%6) = Abs of blank - Abs of
sample/ Abs of blank x 100
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Table 1. Determination of moisture content of samples used

in this study

Complex Samples Moisure contents(%)
Apple 84.26
Radish 95.72
Cabbage 93.13
Broccoli 89.21
Carrot 90.12
Blueberry 82.02
Jujube 10.50
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Z7e| W= DPPH radical scavenging activity
Ata} %52 DPPH radical scavenging activity:=
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Table 2. pH and dry extract content of water extracts of fresh vegetables

Sample preparation and Water extract of fresh vegetables Water extract after steaming fresh vegetables
extraction conditions

. Driedextract Driedextract
Analysis items pH (mg/100ml) pH (mg/100ml)
Apple 4.39 3.73 4.36 4.34
Radish 5.87 0.52 5.50 0.84
Cabbage 5.73 0.99 547 1.78
Broccoli 6.23 0.96 5.69 1.07
Carrot 5.95 1.68 5.52 2.09
Blueberry 3.90 7.60 3..82 743
Jujube 487 3.14 434 3.38
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E 3 2 o7l AR2E HulE F&=2| DPPH 2oz 27 &4
Table 3. DPPH radical scavenging activity of water extract of
fruits and vegetables used in this study

. Activity(%) of fresh | Activity (%) of Steamed

Samples
sample extract sample extract

Apple 87.33 £ 0.69 69.68+0.15
Radish 11.71 = 0.77 16.27+0.53
Cabbage 1762 = 0.40 18.52+0.44
Broccoli 43.10 £ 1.90 42.91+0.87

Carrot 38.67+ 0.30 32.32+0.67
Blueberry 93.44 + 0.66 91.01+0.76

Jujube 52.83 £ 0.69 58.80+0.40
Gallic acid 8764 + 0.34

5. % B opalFo] EEe] TFAA Y Azl
w2 DPPH radical scavenging activity

39 W oplFe] EfEe UM AHle 2%
DPPH radical scavenging activity &4 29.21%°1 |3}
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AA F& AE7F a3 Argto]tHTable 5

6. HY B opx &3 AEEH FE B g oo
el 24 W& total polyphenols & %

W g ool 9 Amd FE B Kl
2 Z7dd wE total polyphenols A Ald Azt
Table 6049t 2ot Hdopx) &3+=
18416 ug/mL FEollout TAt S 1964 72 7t
Sk ol A= 213734723119 ug/mLE S EE AES

Ak 3 fAbF BTl A= total polyphenols?)
WA o w ZAAEE HIYth ofF o FEE
ol total polyphenols®] &o] 7HA
of their = WEAFANAN ikt S2el
ohA GFdo®m o] gHo] HadE F U e
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Table 4. Measurement of the number of lactic acid bacteria after fermentation of lactic acid bacteria using water extract of a

mixture of fruit and vegetable extract

Sample Number of viable cells Remarks
A. Lactobacillus fermentation (Lab/Fx*) with Fermentation at 37°C for 48 hours by adding a
2.90x107(cfu/ml) . .
the fresh sample extract starter of 8 kinds of lab mixture*
B. Lab/F* with the steamed sample Fermentation at 37°C for 48 hours by adding a
b 357x107(cfu/ml) . . v e
extract starter of 8 kinds of lab mixture=
C. Lab/F* with 1% red ginseng extract added Fermentation at 37°C for 48 hours by adding a
o rec ginseng 3.79x107(cfu/ml) , , voacame
to the fresh sample extract starter of 8 kinds of lab mixture*
D. Lab/F* with 1% red ginseng extract Fermentation at 37°C for 48 hours by adding a
A Wit o ted giseng 368x107(cfu/ml) , , v adane
added to the steamed sample extrac starter of 8 kinds of lab mixture*
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AT EE FE

ol
4

E 5 ol7ol Al2E nie ¥ A4
o DPPH a2tz
Table 5. DPPH radical scavenging activity of a mixture of
fruit and vegetable extract and lactic acid bacteria fermented
extract used in this study

FE=1

20| £3t2 e

DPPH radical scavenging
Samples activity
Extract after steaming 7 fresh 4138 + 091
sample mixture
Extract of a mixture of 7 fresh 2091 + 060
samples
Gallic acid 8764 £ 0.34
Quercetin 7059 + 1.04

o

6. H7IEAM2| * ItEXNE| ARe| FEE H RUT L

FEEC & ElH= 4
Table 6. Total polyphenol determination of extracts and lactic
acid bacteria fermented extracts of fresh and steamed

samples

FOII

Samples DPPH radical scavenging activity
Extract of a mixture of 7 184164067
fresh samples
Extract after steaming 7 159.7040.47

fresh sample mixture

HAATE et "3 thgol W3t 1-butanol layer
o] #I& BAFE At L vell 1-butanol
layere] #38=3 AAT7F g€ FES 12000rpm
oA 5 B3+ YHEZI 1-butanol layer®} water

AEFo s ¥3% 1-butanol layer
S FH3l A AlEde) ginsenosidesBI 2y EAo|

Hot water extracts of
samples

- Cool the extracts of each sample at room temperature

Water extract

- Separation of hexane/water fractions with a fractionation
funnel

| |
Hexane layer Aqueous laye

saturated with water
i |

1-butanol layer Aqueouse layer

‘ - extract with n-butanol

- wash with water and centrifuge
by 12,000rpm for Sminutes

TLC of ginsenosides of red

ginseng saponins

azl 1. 1 2 ol FEEZFE TIC HE 248 7
M-Ato|E 2EYH FEZ M=

Figure 1. TLC patten identification after ginsenosides
extraction and fractionation of samples

B3y xx2

72. 3 R oplE FEE B Akt 2EEe 4

AFEY ginsenosides®] TLC &8 4
7} ofx FEE| T4~ 1%(W/V) H7H

F:U >(E

d
‘3% AT a4 AFEU9 ginsenosidesS]

C 27 4L Silica gel 60 TLC aluminum sheet
oﬂ A78&m chloroform/1-butanol/methanol/water(20:
40: 15 20, lower phase) 2.2 A3kl 10%-sulfuric
e o 7hste] Figure 29 2ol
g S Ak o] o] oA FEEe S
27 1%(W/V) 74 ket g golla 34kl 3
o] g w2 Eo] A ER] ginsenoside Rgs, Rgs,
Rgy 599 H3¥ ginsenosidese] Aol el gt
(Figure 2).
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542 Silica gel 60 TLC aluminum sheetel] & 7]-8-of
chloroform /methanol /water(65: 35: 10, lower phase)
o2 AME 10%-sulfuric acid/ethanolS #3538+ U}
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AR R RN Skl Fhge] mlg- B So] &4
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(Visual detection) (UV 365nm lamp detection)

G-4 G-3 Rg2 Rg3 3 4 € B Rgh G-4 G-3 Rg2 Rg3 3 4 & D Pgs

P-See Table 4 for sample numbers 3, 4, C and D

g 2. 1 U ofxR® FEEEHH FEES9 TLC M 23
Figure 2. TLC of 1-butanol layer from which saponins are mainly extracted for detection of ginsenosides in ginseng contained
in extracts of samples

(Visual detection)

G-4 G-3 5 G i E D H Rg5 G-4 G-3 5 6 7 E D H Rg5
M-See Table 7 for sample numbers 5, 6, 7, E, D PSece Table 7 for sample numbers 5, 6, 7, E, D
and D and D

O3 3 1 U ol F FEE Y AT USEZRE SHAEY TLC Mo Z3t
Figure 3. TLC of 1-butanol layer from which saponins are mainly extracted for detection of ginsenosides of ginseng contained
in extracts of samples
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