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Abstract

Twelve collected Krachai-Dam (Kaempferia parviflora) cultivars from commercial cultivated area in Loei,
Phitsanulok and Phetchabun were grown in 2003 at Phurua Highland Agricultural Experiment Station, Phurua,
Loei. They were studied using amplified fragment length polymorphic (AFLP) markers, 34 selected AFLP primer
combinations produced 147 polymorphic markers. Results were analysed for a similarity among the cultivars, and
an unweighted pair group method cluster analysis was performed. The analysis revealed that the cultivars could be
divided into 2 main groups: ‘Green leaves’ and ‘Red leaves’ groups, which also divided into 6 subgroups.
The dendrogram showed good relationship between the banding patterns of Krachai-Dam cultivars and the
morphological traits of leaves, petioles and rhizomes; especially the internal skin color of rhizomes. In addition, the
relationship between the banding patterns and their quantities of chemical components in essential oil, total

phenolic and flavonoids compounds, and pharmacological activity of Krachai-Dam rhizomes, were obviously.
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Table 1 The sources of Krachai-Dam rhizomes which were collected from 12 commercial cultivated

areas in Loei, Phitsanulok and Phetchabun provinces

Name of cultivars Herbarium code*

Commercial cultivated areas

1. ‘Huay Nam Sai’ QSBG C.Maknoi 466

2. ‘Rong-Jig’ QSBG C.Maknoi 471
3. ‘Ban-Klang#1’ QSBG C.Maknoi 472
4. ‘Ban-Klang#2’ QSBG C.Maknoi 473
5. ‘Nam-Juang’ QSBG C.Maknoi 467
6. ‘Na-Kha’ QSBG C.Maknoi 474
7. ‘Nhong-Seang’ QSBG C.Maknoi 475
8. ‘Boh Muang Noi#1’ QSBG C.Maknoi 476
9. ‘Boh Muang Noi#e’ QSBG C.Maknoi 477
10 ‘Rom-Klao’ QSBG C.Maknoi 468
11 ‘Kheg-Noi#1’ QSBG C.Maknoi 469

12 ‘Kheg-Noi#e’ QSBG C.Maknoi 470

Moo 16 Ban Huay Num Sai Tai, Tambon Nern-Perm, Nakorn-Thai, Phitsanulok.
Moo 1 Ban Rong-Jig, Tambon Rong-Jig, Phurua, Loei.

Moo 4 Ban Klang, Tambon Plaba, Phurua, Loei.

Moo 4 Ban Klang, Tambon Plaba, Phurua, Loei.

Moo 15 Ban Nam-Juang, Tambon Boh-Park, Charttrakarn, Phitsanulok.
Moo 5 Ban Na-Kha, Tambon Pak-mun, Dan-Sai, Loei.

Moo 2 Ban Nhong-Saeng, Tambon Sarn-Tom, Phurua, Loei.

Moo 5 Ban Boh Muang Noi, Tambon Saeng-Pha, Na-Heaw, Loei.
Moo 5 Ban Boh Muang Noi, Taombon Saeng-Pha, Na-Heaw, Loei.
Moo 4 Ban Rom-Klao,Tambon Boh-Park, Charttrakarn, Phitsanulok.
Moo 9 Ban Prakobsuk,, Tambon Kheg-Noi, Khao-Khor, Phetchabun.
Moo 8 Ban Chaichana, Tambon Kheg-Noi, Khao-Khor, Phetchabun.

*Plant samples were kept in Herbarium at the Queen Sirikit Botanical Garden (QSBG), Mae-Rim, Chiang Mai
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Table 2 34 selected primers EcoRI and Msel
AFLP amplification
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lavldinafia Amplified fragment length
polymorphism DNA (AFLP) U84n3esaen 12

as € 1 1 aiv A
wwuﬂﬂmlﬂmmaiﬂw N 34 glu NAaLden
& (selected combination) Gab#ivauLATaIRNNE
NANULANA19NY (polymorphic AFLP markers)
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L1A389WuNe (Table 2, Fig. 1)

plus three additional selective nucleotides used for

Primer combination
Forward primer, EcoRI+3

Reverse primer, Msel+3

Numbers of polymorphic bands

number
30 EcoRI + ACG Msel + CGC 2
32 EcoRl + AGG Msel + CAC 4
33 EcoRl + AGG Msel + CAG 5
36 EcoRI + AGG Msel + CTA 6
37 EcoRl + AGG Msel + CTC 3
38 EcoRl + AGG Msel + CTT 2
39 EcoRI + AGG Msel + CGG 2
41 EcoRl + AAC Msel + CAC 5
42 EcoRl + AAC Msel + CAG 3
43 EcoRI + CAC Msel + CTA 2
44 EcoRl + AAC Msel + CTC 6
45 EcoRl + AAC Msel + CTG 4
46 EcoRI + AAC Msel + CTT 4
47 EcoRl + AAC Msel + CGG 8
48 EcoRl + AAC Msel + CGC 5
49 EcoRl + AAG Msel + CAA 2
50 EcoRl + AAG Msel + CAC 5
51 EcoRl + AAG Msel + CAG 4
52 EcoRl + AAG Msel + CAT 3
53 EcoRl + AAG Msel + CTA 3
54 EcoRl + AAG Msel + CTC 5
55 EcoRl + AAG Msel + CTG 3
57 EcoRl + AAG Msel + CGC 9
58 EcoRl + ACC Msel + CAA 7
59 EcoRI + ACC Msel + CAC 6
60 EcoRl + ACC Msel + CAT 4
61 EcoRl + ACC Msel + CTA 8
62 EcoRI + ACC Msel + CTC 3
64 EcoRl + ACC Msel + CTT 2
65 EcoRl + ACC Msel + CGG 3
66 EcoRI + ACC Msel + CGC 6
67 EcoRl + ACT Msel + CAA 5
69 EcoRl + ACT Msel + CAG 4

Total (band)

147

Mean (band/primer combination)

4.32
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Fig. 1 AFLP amplification production patterns of the 12 collected Krachai-Dam cultivars obtained
with the primer combination no0.48 (EcoRI+AAC, Msel+CGC) and no. 50 (EcoRI+AAG,
Msel+CGC) under Polyacrylamide Gel Electrophoresis (the letter M= the puc19 DNA/Mstl
marker, the number 1 to 12 = the Krachai-Dam cultivars which have the serial number
according to the name of their cultivars shown in Table 1

-

i |
" |
I
"

d' o g ! 19 SR o yad o d' 1 v
LNE]lﬂN’]ﬁ]@]ﬂ@iwﬂ’)’mﬂﬂﬁﬂﬂﬂdﬂlﬂ,@F.Il?j’)ﬁ ﬂiZ’ﬁ'IEJ@]’]VIT)iJi'JN'ﬂ’]ﬂLL%ﬁdﬂQﬂﬂ’]iﬂﬁlu
Unweighted pair group method cluster analysis Jswiawan Awlan uaziwoaysth eenldidu
(UPGMA) wud1  1N3nuilsnga wﬁuﬁ 2 naj&ﬂmy' (Fig. 2) a9#
Similarity Index
1.00 0.80 0.60 0.40 0.20 0.00
Cultivars Num I I I I I I
f Nam Juang 5
I Na Kha 6 :l_
Nhong Saeng 7
Ban Klang # 1 3 —
| I {KhegNoi#l 11
Boh Muang Noi # 1 8 E—
Rom Klao 10
| { Huay Nam Sai 1
IV { Rong jig 2
Ban Klang # 2 4
( v . ]
I Boh Muang Noi # 2 9
VI { Kheg Noi # 2 12

Fig. 2 Dendrogram obtained by UPGMA cluster analysis from the similarity index among 12
collected Krachai-Dam cultivars for 147 polymorphic AFLP
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Fig. 3 Dendrogram obtained by UPGMA cluster analysis from the Q-Yule’s Similarity index among

12 collected Krachai-Dam cultivars for 139 polymorphic RAPD
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Fig. 4 Dendrogram from Hierarchical cluster analysis (average linkage between groups) of value
a*L* and b* in a*L*b* color system of Khrachai-Dam rhizomes’ internal skin color. In the
L* a* b* color space; L* indicates brightness: +L* is the lightness or white, -L* is the
darkness or black; a* and b* are the chromaticity coordinates; +a* is the red direction, -a* is

the green direction, +b* is the yellow direction, -b* is the blue direction.
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Fig. 5 Dendrogram from Hierarchical cluster analysis (average linkage between groups) of 51

chemical components of the essential oil in Krachai-Dam rhizomes
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Table 3 Phenolic compounds and total flavonoids contents in Kaempferia parviflora ethanolic

extract with different internal skin color of rhizomes

Kaempferia parviflora extract

(equiv. tannic acid, mg/g) (n=4)

Phenolic compounds

Total flavonoids

(equiv. quercetin, mg/g)(n=3)

Very dark-purple Krachai-Dam (cv ‘Rom-Klao’)
Dark-purple Krachai-Dam (cv ‘Nam-Juang”)
Purple Krachai-Dam (cv. ‘Boh Muang Noi #2”)

Pale-purple Krachai-Dam (cv. ‘Kheg-Noi#2’)

46.39 * 9.34 95.563 * 0.45
43.32 * 9.32 89.59 * 0.31
22.65 * 2.83 39.56 * 0.36
31.67 £ 7.22 36.18 % 0.17

# Determined by Folin-Ciocal Teau technique (measured O.D. at 725 nm)

$ Determined by AI (IIT)

flavonoids complexation technique (measured O.D. at 420 nm)
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