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Abstract  
 

The antioxidant activities and genistein content in vegetable soybean varieties (Kaori and #75) that were 

treated with 4 inducers (distilled water, copper chloride, chitosan and copper chloride with chitosan) during the R1 
to R6 of soybean growth stages were investigated.  The results showed that almost applications of inducers, except 

distilled water had statistically significant effects on antioxidant activities and the amount of genistein produced.  

The application of CuCl2+chitosan gave the highest antioxidant activities in Kaori and #75 variety (IC50 value = 

,0 2 and 925 g/ml for DPPH assay, and FRAP value = 9.8 and 20.  mol Fe2+/g dry weight).  Furthermore the 

application of chitosan together with copper chloride gave the highest amount of genistein 29.286 g/g dry weight 

in #75 variety. The data suggest that the antioxidant activities and amount of genistein in vegetable soybean are 

increased with using copper chloride with chitosan as the inducer. 
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 สร้างกราฟมาตรฐานของ ferrous sulfate 
(FeSO4.7H2O) ผสมFeSO4 ความเขม้ขน้ 0.101 - 

อิสระสูงกว่าการชกันําด้วย Distilled water (กลุ่ม
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เท่ากบั 19.8 และ 20.1 ไมโครโมลของ Fe2+/กรมั

ไทน์สูงกว่าการชกันําด้วย distilled water อย่างมี

ของทัง้สองพนัธุ์นัน้พนัธุ์ Kaori จะมฤีทธิต์้านอนุมูล



 46- 25 /  [4] 

 

 

 

  

 

  Hubert and Ragai 

[9]   

 6  3  

   0. 2 

 (w/v) 

 08.0 

/  [ ] 

 

  

  

 phenylalanine 

ammonia lyase (PAL) 

 [ 4] 

 

 

   

 

 

  

 

 
 

 

 

 
 

  

  
 

 
 

.  . 

.  

[ .] 

. ; 

2552. 

2.  ,  ,  , 

 . 

 (HPLC). . . . 2552; 40(3) 

( ):309-3 2  

3. Al-Tawaha AM, Seguin P, Smith DL, Beaulieu 

C. Biotic elicitors as a mean of increasing 

isoflavone concentration of soybean seeds. 

Annu Appl Biol.  2005; 46:303-3 0. 

4. Arthur CE, William FK. Soybean isoflavones: 

effect of environment and variety on composition. 

J Agric Food Chem. 983;3 (2): 394-396. 

5. Benzie IFF, Strain JJ. The ferric Reducing 

Ability of Plasma (FRAP) as a measure of 

Antioxidant Power: The FRAP Assay. Anal 

Biochem. 996;239:70-76. 

6. Brand-Williams W, Cuvelier ME, Berset C. 

Use of a free radicals method to evaluate 

antioxidant activity.  Lebensm Wiss Technol. 

995;28:25-30. 

7. Hartwig EE. Varietal development. In: 

Soybeans: improvement, production, and 

uses Caldwell BE, editor. Madison, Wisconsin: 

Amer Soc Agron Inc. 973;p. 87–2 0. 

 

Naresuan Phayao Journal Vol. 7 No. 1 Jan - Apr 2014    100

ถัว่ลูปินได้ 6 ถงึ 13 เท่า เมื่อเปรยีบเทยีบกบักลุ่ม

เปอร์เซ็นต์ (w/v) ที่ใช้ร่วมกับการเลี้ยงเซลล์ราก



8. Hakamatsuka T, Ebizuka Y, Sankawa U.  

Induced isoflavonoids from copper chloride 

treated stems of Pueraria lobata.  Phytochemistry 

99 ;30(5): 48 - 482.  

9. Hubert G, Ragai KI.  Effects of various 

elicitors on the accumulation and secretion of 

isoflavonoids in white lupin. Phytochemistry 

997;44: 463- 467. 

0. Khitka B, Kupittayanant S, Rangsriwatananon 

K, Manakasem Y.  Antioxidant properties of 

puerarin and genistein from White Kwao Krua 

induced by elicitors and their antihyperglycemic 

effect on rats. Suranaree J Sci Technol.  
2009; 7( ):27-37 

. Kneer R, Poulev A, Olesinski A, Raskin I. 

Characterization of the elicitor-induced 

biosynthesis and secretion of genistein from 

roots of Lupinus luteus L.  J Exp Bot.  
999;50: 553- 559. 

2. Knight DC, Eden JA. A Review of the clinical 

effect of phytoestrogen. Obstet Gynecol. 

996;87(5):897-904. 

3. Ruiz-Larrea MB, Mohan AR, Paganga G, Miller 

NJ, Bolwell GP, Rice-Evans CA. Antioxidant 

activity of phytoestrogenic isoflavones. Free 

Radic Res. 997;26( ):63-70. 

4. Young DH, Kauss H. Release of calcium from 

suspension cultured Glycine max cells by 

chitosan, other polycations and polyamines in 

relation to effects on membrane permeability.  

Plant Physiol. 983;73:698-702. 

5. U.S. Department of agriculture, agricultural 

research service. 2002. [Internet]. USDA-

Iowa State university database on the 

Isoflavone content of foods, Release .3 - 

2002. Nutrient Data Laboratory Web site: 

Available from http:// www.nal.usda.gov/fnic/ 

foodcomp/Data/isoflav/isoflav.html  

6.   Zhang Y, Tong TS, Cunnick JE, Murphy PA, 

Hendrich S. Daidzein and genistein 

glucuronides in vitro are weakly estrogenic 

and activate human natural killer cells at 

nutritionally relevant concentrations. J Nutr. 

999; 29:399-405. 
 
 
 
 
 
 
 
 

 
 

วารสารนเรศวรพะเยา ปีที ่7 ฉบบัที ่1 ม.ค - เม.ย. 2557 101


