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SUPHINYA BUNMANORP : VARIETY AND THE EFFECT OF ELICITORS
ON PUERARIN IN THE TUBEROUS ROOT OF WHITE KWAO KRUA
[Pueraria candollei Grah.var. mirifica (Airy Shaw et Suvatabandhu)
Niyomdham] AND ITS ANTIOXIDANT ACTIVITY. THESIS ADVISOR :

ASSOC. PROF. YUVADEE MANAKASEM, Ph.D., 123 PP.

WHITE KWAO KRUA/ISSR-TOUCHDOWN PCR/ELICITORS/PUERARIN/

ANTIOXIDANT

White Kwao Krua [Pueraria candollei Grah. var. mirifica (Airy Shaw et
Suvatabandhu) Niyomdham], is a protected Thai medicinal plant. It is used as an
ingredient in dietary supplements and cosmetics. The tuberous roots of White Kwao
Krua (WKK) contain estrogen-like substances. Seeds of WKK collected from
Prachuab Khiri Khan province were planted and propagated in the farm of Suranaree
University of Technology. However their genetic backgrounds were ambiguous. Three
experiments were conducted at Suranaree University of Technology and Khon Kaen
Field Crop Research Center from April 2008 to December 2009. These were to study
antioxidant activities and to increase the amount of puerarin in the tuberous roots of
WKK using elicitors. The genetic classification of this WKK was also examined. The
first experiment was set up as a randomized complete block design (RCBD) with 3
replications. Thirty six clones of WKK of the same age were sampled for classification
using 7 botanical characteristics and DNA fingerprint by the ISSR-Touchdown PCR
technique. The relationship of the botanical characteristics using principle component

analysis (PCA) could classify the WKK clones into 3 groups. In addition the leaf



morphology was the best parameter to classify the botanical characteristics of these
WKK. The first group was clone number 34 which was distinguished from the other
groups by its small leaf size. The second group consisted of 23 clones with elliptic leaf
shape, acute leaf base, and acuminate leaf apex. The third group consisted of 12 clones
with ovate leaf shape, obtuse leaf base, and cuspidate leaf apex. The ISSR-Touchdown
PCR technique with 41 primers could detect 355 loci of DNA with an average of 8.66
loci per primer. The sizes of DNA ranged between 280 bp to 1,550 bp. Two hundred
and ninety three loci exhibited polymorphisms (82.54%) and the remaining 62 loci
were monomorphic (17.46%). The polymorphism information content (PIC) was
between 0.0315-0.9779 (mean = 0.4779) and the number of effective alleles per locus
(Ne) ranged between 1.1250-1.8541 (mean = 1.5544). The genetic similarity (GS) of
WKK ranged between 0.50-0.86 (mean = 0.77). At the GS of 0.56 from cluster
analysis, the WKK varieties could be divided into 2 major groups. The first group
comprised clone number 34 and 7, and the second group comprised the remaining
34 clones which could be further divided into 2 subgroups at a GS of 0.69. In the
second experiment, a RCBD with 12 treatments and 3 replications was performed.
WKK were sprayed with AgNO3; and yeast extract (YE) at concentrations of O
(distilled water), AgNO3 500 ppm, AgNO3 1,000 ppm, YE 2,000 ppm, YE 3,000 ppm,
YE 4,000 ppm, AgNO3 500 ppm and YE 2,000 ppm, AgNO3 500 ppm and YE 3,000
ppm, AgNO3; 500 ppm and YE 4,000 ppm, AgNO3; 1,000 ppm and YE 2,000 ppm,
AgNO; 1,000 ppm and YE 3,000 ppm, and AgNO3 1,000 ppm and YE 4,000 ppm.
The result showed that the 12 treatments had no statistically significant effect on the
diameter, fresh weight, dry weight, fresh weight per dry weight, moisture content of

the tuberous roots, and the crude extract per gram dry weight of tuberous roots.



However, it had a statistically significant effect on the amount of puerarin. WKK after
spraying with YE 2,000 ppm showed the highest value of puerarin (169.32 pg/gDW),
and the combination of YE 3,000 ppm with AgNO3 1,000 ppm had a higher value of
puerarin (167.79 pg/gDW) than other combinations. The third experiment studied the
antioxidant activity of the crude extract of WKK from the second experiment. The
differences of the antioxidant activity of crude extract of WKK with 12 treatments
were analyzed by DPPH assay. The DPPH assay showed that the crude extract of
WKK after spraying with 12 treatments had statistically significant differences in the
mean ICso. The crude extract of WKK after spraying with YE 4,000 ppm had a high
antioxidant activity (mean ICso = 1,031.33 pg/ml). The crude extract of WKK after
spraying with YE 2,000 ppm, YE 3,000 ppm and YE 4,000 ppm each combined with
AgNO3 500 ppm (mean ICso = 1,563.00, 1,668.00, and 1,411.83 pg/ml respectively)
showed a significantly higher value of the antioxidant activity than those combined
with AgNO; at 1,000 ppm (mean ICsy = 1,763.67, 1,748.30, and 1,828.83 pg/ml
respectively). Therefore, the results showed that ISSR-Touchdown PCR could classify
the genetic variation of WKK efficiently, better than using the botanical characteristic
classification. None of the WKK clones was genetically identical, and they were
expected to be derived from 5 different genetic sources collected from Prachuab Khiri
Khan province. AgNO; and YE could increase the amount of puerarin and antioxidant

activities of the crude extract of the tuberous roots of WKK.
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