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Abstract

Seeds of White Kwao Krua (WKK) [Pueraria candollei Grah. var. mirifica (Airy
Shaw et Suvatabandhu) Niyomdham] were collected from Prachuab Khiri Khan were planted and
propagated in the farm of Suranaree University of Technology, however, their genetic
backgrounds were ambiguous. Thirty six clones of WKK in the same age were sampled for
classification using 7 botanical characteristics and DNA fingerprint by ISSR-Touchdown PCR
technique. The relationship of the 7 botanical characteristics using principle component analysis
(PCA) showed the WKK clones fell into 3 groups. 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
clone with elliptic leaf shape, acute leaf base, and acuminate leaf base, and cuspidate leaf apex.
The ISSR-Touchdown PCR technique with 41 primers detected 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
ninety three loci exhibited polymorphism information content (PIC) was between 0.0315-0.9779
(average 0.4779) and number of effective alleles per locus (Ne) ranged between 1.1250-1.8541
(average 1.5544). The genetic similarity (GS) of WKK ranged between 0.50-0.86 (average 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 of clone number 34, and the second group could be further divided into
2 subgroups at GS of 0.69. Population structure revealed that variation of WKK resulted from
segregation tithing groups. None of the WKK clones was identical in genetic, and they were
expected to be driven from 5 genetic sources. These result showed that applying of the ISSR-
Touchdown PCR technique could be used to classify WKK efficiently and the result corresponded
to the classification using botanical characteristics.

Puerarin and genistein are isoflavonoids in the tuberous roots of WKK. WKK contains
estrogen-like substances. It contains antioxidants and has vascular relaxation properties. It was
decided to determine whether it also has a hypoglycemic effect on diabetic rats. Three sets of
experiments were conducted at Suranaree University of Technology from January 2006 to March
2009. These were to study the antioxidant activities and to increase the amount of puerarin and
genistein in the tuberous roots of WKK through the use of elicitors. Furthermore, whether the
crude extract of WKK has a hypoglycemic effect on diabetic rats was also investigated. The first

set of experiments was set up as a complete randomized design with five concentrations of each



elicitor (chitosan, salicylic acid and CuCl,) which were applied 4 times over one month to WKK
grown in a growth chamber. The experiment had 4 replications. The data were collected at 1, 7, 15
and 30 days after the final application of the elicitors. The results showed that all concentrations of
elicitors used could promote statistically significant differences in the antioxidant activities of
WKK. Salicylic acid at 100 mg/L gave the highest antioxidant activities [% inhibition by the 1,1-
diphenyl-2-picrylhydrazyl (DPPH) method = 58.3%, ferric reducing antioxidant power (FRAP)
values = 5.89 umol Fe2+/g dw] at 7 days after application. Chitosan at 1,000 mg/L and CuCl, at
200 mg/L gave the highest antioxidant activities (% inhibition = 54.7 and 49.9% by the DPPH
method) and had FRAP values = 5.72 and 6.05 pmol Fez+/g dw at 15 days after application. In the
second set of experiments, chitosan at 1,000 mg/L, salicylic acid at 100 mg/L, and CuCl, at 200
mg/L were used together to induce and to increase the amount of puerarin and genistein, and to
increase antioxidant activity in WKK grown in the growth chamber, in the greenhouse, and in the
field. The experiments in the growth chamber and in the greenhouse were set up as complete
randomized designs with 8 treatments and 4 replications. The experiment in the field was set up as
a randomized complete block design with 8 treatments and 3 replications. The result showed that
WKK that were treated with chitosan at 1,000 mg/L plus CuCl, at 200 mg/L gave the highest
amount of puerarin and genistein when grown in the growth chamber and in the greenhouse. The
result for this treatment was significantly different from other treatments. The puerarin content
after this treatment was 423 and 386 pg/g dw, and the genistein content was 22.6 and 22.4 pg/g
dw. However, there were no statistically significant differences in the amount of puerarin and
genistein for WKK that was grown in the field. The treatment of chitosan at 1,000 mg/L, plus
salicylic acid at 100 mg/L, plus CuCl, at 200 mg/L, gave the highest antioxidant activities for the
WKK that were grown in the growth chamber, in the greenhouse, and in the field. The IC,; results
for these treatments were 2,482, 1,050 and 1,026 pg/ml by the DPPH method, and the FRAP
values were 4.55, 4.73 and 6.69 pmol Fe%/g dw, respectively. The third set of experiments
involved WKK that were grown in a growth chamber with treatment using chitosan at 1,000 mg/L
plus CuCl, at 200 mg/L, which gave the highest puerarin content from the second experiment.
Samples from WKK grown under these conditions were used to test the hypoglycemic effect in
normal rats and in diabetic rats. Those WKK were extracted with 80% ethanol, and the crude
extract was given to 10 week old rats, both normal and diabetic. The results showed that the crude

extract could not reduce the blood sugar level in normal and acute diabetic rats. But, after repeated



daily oral administration in chronic diabetic rats for 30 days, the crude extract statistically
significantly reduced blood sugar levels compared to those of the control group by 28.92% and
26.37% on days 14 and 21. Furthermore, histopathology findings showed no evidence of lesions
related to the extract toxicity. Therefore, chitosan at 1,000 mg/L plus CuCl, at 200 mg/L could
increase the amount of puerarin and genistein in WKK. In addition, the WKK crude extract
administered orally daily at 100 mg/kg body weight to chronic diabetic rats showed an

hypoglycemic effect from day 14.





