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Abstract

In this study, for development of functional sprouts, we have investigated the change of antioxidant activity and quantity
of vitamin C, germanium and selenium according to the addition of vitamin C, germanium oxide and selenium oxide on
the during cultivation of various sprouts. We were cultivated the sprouts using water solution added vitamin C, germanium
oxide and selenium oxide on the system of cultivation instrument. Analysis of quantity of vitamin C on control group and
treatment group were conducted by HPLC. Quantity of germanium and selenium were analyzed by ICP-MS(Inductively
Coupled Plasma-Mass Spectrometer), and antioxidant activities were checked by DPPH method. As a result, quantity of
vitamin C, germanium and selenium on the treatment groups have increased tendency compared to the control group. And
antioxidant activity of treatment groups showed increasing tendency compared to the control group.
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Table 1. The analysis condition of HPLC

Table 2. The analysis condition of ICP-MS

Instrument
Pump 9012 Solvent Delivery System, Varian Co.
Detector 9050 Variable Wavelength UV-VIS Detector,
Varian Co.
Autosampler 9300 Autosampler, Varian Co.
Column Capcell Pak C18(150x4.6 mm: 5 /m),

Shiseido Co.

Operating condition
UV absorbance 254 nm

Column temp.  40C

20 1l

0.05 M sodium acetate buffer, pH 5.2

Injection vol.

Mobile phase A

Mobile phase B Acetonitrile
Gradient profile Time Flow
. Y%A %B .
(min) (mé/min)
0:00 30 70 1.0
2:00 30 70 1.0
4:00 50 50 1.0
30:00 50 50 1.0

Coll o3t AFAdE 2Hst7] fistod
E =7} 250, 100, 50, & 25
w7} B =2 ZAISH T, 152 7t vortexing 3+ 3 0.45 um
membrane filter2 o]T}5lo] A2t SlE HPLC E4
ZASR BHsle] & I2nte 03] ml3 HA Sy
2 XFEZ T E xGo =2 o B2 ZAS AAS)H
Aok A=k ddwd] d¥SAe £ 3% SRS
o] g3t} A=nkg % s FEEHS 1,000, 500, 250, 100,
50 pg/ml7t EEE A S T ICP-MSZE EA45}0] o] A7
S YRR FFEHY TEE WS o] EEFF F
A& 2t
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Descriptions Conditions

R.F. generator Free running type, 40 MHz
1200 W

3-turn, 1/8 in. copper, 2.6 mm i.d.

R.F. power
Induction coil
Sampling depth 5 mm from load coil, on center

Coolant gas flow rate 15.0 ¢ /min.(Ar), 10 mé/min(ch4)

Auxiliary gas flow rate 1.05 £ /min.
Nebulizer gas rlow rate 0.92 ¢ /min.
Mass flow controller 4-channel

Sample introduction Peristatic pump

Sample uptake flow 1.0 m{/min.
Nebulizer Cross-flow type

Spray chamber Double pass type(scott type)

Torch Demountable
Interface cones Nickel
Mass analyzer Quadrupole
Vacuum system Turbo molecular pumps
Quadrupole chamber 5x10" torr
Quantitative mode
Replicate time(ms) 300
Dwell time(ms) 100
Sweeps/reading 3
Reading/replicate 1
Number of replicates 5
Points/spectral peak 3
Se/mass 77
Scan mode Peak hopping
Resolution 09

Total quant mode mass range 67~87
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Table 3. Amounts of sprout sample and H,O extract on
the control and treatment group of cultivated sprouts

Sprout Sample(g) H,0O ext.(g)

Control 3.07 0.25
Alfalfa

Treatment 1.16 0.13

Control 5.94 0.29
Allium

Treatment 2.84 0.17

Control 3.84 0.27
Broccoli

Treatment 1.66 0.29

Control 2.54 0.23
Buckwheat

Treatment 1.35 0.16

Control 9.33 1.49
Radish

Treatment 6.84 0.28
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Fig. 1. HPLC chromatogram of ascorbic acid.

Table 4. Calibration curve equations and R’ values of
ascorbic acid, germanium and selenium

Sample Equation R
Ascorbic acid y=0.00003x+0.29555 0.9999
Germanium y=227.95x+2517 1
Selenium y=37.813x+290.17 0.9999
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Fig. 2. HPLC chromatogram of ascorbic acid on the
control(a) and treatment(b) of radish.

Table 5. Contents of ascorbic acid, germanium and
selenium on the control and treatment group

Ascorbic acid Germanium  Selenium

Sample
(mg/100 g)  (mg/g) (mg/g)
Control 20.240.18 - -
Alfalfa
Treatment  43.5+0.12  0.06+£0.02  0.31+0.02
Control 30.3+0.13 - -
Allium
Treatment 202.7+0.14  0.21£0.03  0.74+0.05
. Control 31.0£0.17 - -
Broccoli
Treatment 192.7+0.15  0.15£0.02  0.61+0.03
Control 45.140.18 - -
Buckwheat
Treatment 191.7+0.17  0.12£0.02  0.58+0.03
Control 45.340.13 - -
Radish
Treatment 195.5+0.15 0.15+0.03  0.65+0.04

Values represent the average of the three replicateststandard de-
viation(S.D.).

WE - Fels a4 B opatel A

Yl CE 93k L, AE2 202.7 mg/100 g2 H]ety]
Col g Brh BEE2FeE= 219 vk C T
31.0 mg/100 g 2 Singh 5(2007)0] B2 =2 9] v|ghyl C g
Fo| HRZ 7|9 £ wa} 22.5~82.3 ng/100 go|zt wrE
T =2 503~349.6 ng/100 g9 ®EtYl CE FF3th=
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HAFASIAIQ] @ -tocopherol A eFAISHA I BHAS df
Z7o 2 3t At AFS g A, Table 60|42} o]
DPPH radical-& 50% A|5l=4] €23t 7+ sproutd] & &
25 o] grgulis 0.1209]4] 0.076 mgo 2, tjut= 0.093
o4 0.048 mgO 2, B2 FT= 0.0920]4 0.054 mgo. 2, Y
2 0.075914] 0.055 mg2 2 E3F = 0.06394] 0.052 mg
2 Zradhe 5 HErY Cok AsA|2ubE 9 AP ElES
A7Vet 842 gt sprout7t RS sproutol] H]EHe] H]
Bt Cot A=2rks W w9 o 7kl wet kst &
= F7Hs

2 =

Sprout®] o} Al AJof| H|ElR] Cet AtSHA| 2ntE E 4F
shEE3 e s 8y BAS Wk e
o}A] 7] sprout= EF424E WolA]7] sproute} B wdte] H]
BNl Cot Al2nks 9 delwe & F7H B9 sA
apAkeh SIS 7h5H5Aek o AT sproute] ok A A
of Thabet 7154 BAE Aokl W B71E SEeie R
o] 7F&dtH, ol= A= AE 4L FTHAI MELE 7154
4% 9 2Ae) A 5 AN ek o Lebrt g
ARl gdo] F7HE RS 83 ohFe vl 28 712

Table 6. Radical scavenging effect of H,O extracts of
sprout on DPPH method

Sample 50% reduction(mg)”
Tocopherol 0.02240.001
BHA 0.015+0.001
Control 0.120+0.003
Alfalfa
Treatment 0.076+0.002
Control 0.093+0.004
Allium
Treatment 0.048+0.001
) Control 0.092+0.004
Broccoli
Treatment 0.054+0.002
Control 0.075+0.003
Buckwheat
Treatment 0.055+0.002
Control 0.063+0.003
Radish
Treatment 0.0524+0.002

* Amount required for 50 % reduction of DPPH(2x10 'mM, 0.079
mg) solution, Values represent the average of the four replicates+
standard deviation(S.D.).
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