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Abstract

The objective of this research was to study the phytochemicals, antioxidant effects, and pro-
ductivity of local yams in Dioscorea sp. intending to use them to add value to local crops, create a
healthy alternative food source, and develop food preparation strategies during food crises suitable
for production in Nan province and northern Thailand. The experiment included 15 varieties of
yams, including Jao yam, Rice yam, Luead yam, Sa yam, Yueak yam, Mee yam, Neb yam, Sang yam,
Jaoprao yam, Aon yam, Heb yam, Klam yam, Lueang yam, Praoyao yam, and Wai yam. The experi-
mental plan utilized a block design, with three repetitions conducted at the Rajamangala University
of Technology Lanna Nan, Phupiang District, Nan Province, between April and December 2021. The
results revealed that the 15 varieties of local yams exhibited statistically significant differences in
yields. Luead yam and Klam yam tended to yield the maximum, with 7,284.0 and 6,974.8 kilograms
per rai (1,600 square meters), respectively. Moreover, a positive correlation was observed between
fresh yam weight, dried yam weight, and leaf area index. In term of phytochemicals and antioxidant
effects, it was found that the doses of phenolic compounds, flavonoids, and antioxidant effects
measured by the DPPH and ABTS methods were statistically significant. The antioxidant effects of
Klam yam extracts showed a positive correlation with the combined amounts of phenolic and fla-
vonoid. Therefore, this research suggests that Klam yam has the potential to promote agriculture
for the cultivation of a healthy food alternative. Further research is needed to explore anthocyanin,

hormones, corticosteroids, and diosgenin for additional benefits in other areas.

Keywords: Flavonoid; Phenolic compound; Antioxidation activity; Dioscorea spp.
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Figure 1

Local yam 15 Varieties 1. Jao yam 2. Rice yam 3. Luead yam 4. Sa yam 5. Yueak yam 6. Mee yam

7. Neb Yam 8. Sang yam 9. Jaoprao yam 10. Aon yam 11. Heb yam 12. Klam yam 13. Lueang yam

14. Praoyao Yam 15. Wai Yam
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Table 1  Vine length, fresh weight of tuber, dried weight of tuber and yield of local yam 15 varieties
Local yam Vine length Fresh weight Dried weight Leaf area Yield
varieties (cm) of tuber (g) of tuber (g) index (sq.cm.) (kg/rai)
1. Jaoyam 394.9° 6,066.4" 742.9° 1.3° 4,926.8°
2. Rice yam 333.2° 5,744.4' 645.28 1.3 3,611.0
3. Luead yam 549 .5° 8,162.9° 1,108.0° 2.3° 7,284.0°
4. Sayam 478.1° 5,842.5 7535 2.1° 4,721.0°
5. Yueak yam 465.4° 6,683.4° 850.0° 2.2 6,021.2°
6. Mee yam 346.5° 5,250.0" 703.0 1.8° 3,086.3
7. Neb Yam 491.6° 6,475.8" 875.6° 1.2° 6,454.3°
8. Sangyam 484.90° 6,267.9° 803.5% 1.9° 6,380.0°
9. Jaoprao yam 564.3° 7,931.9° 1,156.9° 2.3 6,882.2
10. Aon yam 486.3° 7,766.5° 966.6° 1.4° 6,626.8°
11. Heb yam 344.4' 5,580.1 628.1% 1.3° 3,926.8
12. Klam yam 574.9° 8,279.2° 1,139.9° 2.3° 6,974.8%
13. Lueang yam 271.6' 5,077.1" 582.4" 1.3° 4,550.6"
14. Praoyao Yam 432.6¢° 6,816.7° 945.2° 1.4° 5,645.6'
15. Wai Yam 427.0% 7,218.9° 979.4° 1.3° 5,768.8°
Mean 443.1 6,610.9 858.6 1.7 5,524.0
F_test *%* *% * % * % *%*
CV (%) 4.26 5.45 7.87 3.43 7.23

Remark** = statistically highly significant difference (P < 0.01); Different letters labeled in the same column

showed statistically highly significant differences (P < 0.01) using Duncan's New Multiple Range Test.

Table 2 Correlation between the productivity, composition of the productivity of homegrown local

yams from 15 varieties tested.

Characteristics

Vine length

Fresh head weight

Dried head weight

Leaf area index

yield

0.8589**

0.8678**

0.8452%*

0.4211%

Remark ** = There was a statistically significant correlation (P < 0.01)
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3.2 Uunauansdndny uazquiddnuoyyadasy

Anwiansngnuadl LLasqméé\’mawaéaﬁx
Falgvinnsdinseiusinaansiivedn Ysunmans
waluoss qvddueyyadasefieds DPPH uaz
ABTS assay lusfufiudios 15 g wuth

3.2.1 Ysurarsiluadn

PMNNANITIATIZIMIUIIN U THUEN V09
fuduiiosts 15 Wug (Table 3) wudr fuduna
a1iluedn agsening 116.68+0.18 - 344.9620.11
fafnfuauyavesnsaunadaneniuasana uay
TnoiodeiuTunnuansiiuedn 272.14 Tadnsuauya
veInsannadaiensuansatn Tnedundt ffundn
817 shuues shumtu Suanamdn Swden waviy
v Ssfiunaduednunniniusdu « el
dinyBameada (P < 0.01) WuiugAfuTnmems
Wuaﬁﬂgqﬁqm ToediuSuneuansiluedn 344.96+0.11,
337.75+0.27, 332.39+0.13, 326.25+0.15,
322.12+0.10, 314.72+0.03 way 311.89+0.15
fadnfuauyavesnsaunadaseniuasain au
1y Tuvaeiiugdu q Sivsinamsiiuednunnsis
Mndfudeu agaiiteddnyBmneada (P < 0.01) lne
JuoaulivTunaasiiuedn 280.95+0.21 fadndu
auyaveINIALNadAienIuasana aonndedniu
Khunwong et al. (2023) wag Mohsen et al. (2009)
finuiUSinmuasuseneufiuednansatnainadidu
Tafuiudonannesausenaunaaiivesansannain
aduldfuiudendvnauiusdntazaliuses
JEs wulunaansuszneuiluedn 310.30+0.39
Tadniuauyavesnsaunadnneniuansain

3.2.2 Ysuaarswalavees

PMnNANITIATIEIIUIINAE aTlueya
vosfuiuilowts 15 fus (Table 3) wudn i
wiuarsnaliuegnegsyring 213.38+0.09 -
338.74x0.17 fadinsuauyavenaidiudensy
ansann warlnededuiinaasrailuess 298.50
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fadnsuauyavesnsawnadasensuaisain lnes
wes Sfund1 Fuanrmnd1a dumdu dundien way

s

ffuvine Bsiivunaansianliussdunnniniug
3u q egadvedfydmnada (P < 0.01) 1Hu
WugAiusumarsialiusedgeiian Tnefius
snuansnanliuess 338.74+0.17, 337.55+0.00,
337.53+0.10, 336.87+0.09, 332.50+0.29 uas
331.15+0.00 Hadnsuauyavonoidaudeniueans
afn udy Tuvugiiugdu 9 SUinams wan
Tussduandsaniudeu daduiudiuudosd
inwasnsHendgniumnnigaludmiauu eehaiide
ddyBamnsada (P < 0.01) Tnesfudeudivinasans
Waliuess 284.94+0.09 TadnSuauyaveunesd
fusoniuasana aenAdesiu Khunwong et al.
(2023) wuunaasaluesdnadulaau
fuidion 323.05+3.92 TadnsuauyaveAoTTRude
nJuaNsanm way Promdang et al (2018) Anwans

o o

drdmslarunnisvesiudendiasaiulnmieiu
fnasion1sasnazazauasnUsznaunaaiiludiy
walddu (28] ladnwanslunguailiuesdlude
Fvosiiy Wy ity duae dihe ludduldhures
fuden wuuTinaueulnlvenduiigs Faduansid
AuaulAmueyyadase duwuaiiSeuazansediu
thaalunsvuaidonls uay Wu et al. (2005) finu
yEnannauuAnAsesaeus axlinanszvud
drdggronsliinandnuazUsunanaanlagwinig
Iﬂ&JLQWﬂﬂumﬂﬁuﬁ: Dioscorea oppositea. Wag
Dioscorea alata L. fsiudadummnaUssnisvi
ﬁﬁﬂﬁﬁuﬁmﬁmaqa Dioscorea spp. W 15 WGl
Unauanswaliuessfiunnsiaiy

3.2.3 quddeyyadass #2835 DPPH uaz
ABTS

MnHANINNFDUgMSFueYaBaTy fe

v

3% DPPH wu3nsTuiuiinans 15

WUS: (Table 4)

v
o

g1uns0fueyYadase DPPH fiA1sesazn1sduds
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AdE 18.77+0.41 - 62.84+1.47 uazlneafelions
Fueyyadase DPPH 47.43 Tagdiuaniming dunad
waztluiden Fellgvsaueuyadase DPPH u1nnd

'
v e Y

WUDU 9 egelitedAydamieada (P < 0.01) lag

]
P

fignadueyyadasy DPPH derseuaznisduds
62.86+1.47, 62.84+0.27 uay 62.76+1.18 Tuvne
Miugdu 9 Ygvsdueuyadase DPPH uanAeaN

o v 4 2 o s A A i a
HUDBDU "YNLUUWUQ@JUWULN@\TWLﬂwmiﬂiuﬂmﬂqﬂ

Ausnniantudawinuiy egrslileddgydmieadi
DPPH
Hr1508arn13EUEY 35.83+1.25 WAgHANTNAADU

a

(P < 0.01) nesiudouilgnsiueuyadase

qniFiuoyyadasy ABTS wudidfuiuiiiosis
15 fug anusafuenyadasy ABTS IA13auasnis
Sudakaust 24.25+3.30 - 84.23+1.87 warlasiads
fUSngvisiueyyadasy ABTS 62.07 Taasfunan
fiqvddnueyyadasy ABTS mnninwiugdu q e

'
o v a

Ty Agdemeada (P < 0.01) lnedgiziueyya

a

Besz ABTS flehSovavn1sdud 84.23+1.87 Tuvauy
fifugdu q fovddueyyadass ABTS uwansaan
fudeu eghelifeddbmeada (P < 0.01) Tnesiy
Soufiqvssueyyadasy ABTS Arfesagnatiuds
04.86+4.29 WazannuaN Tz UsyAvsan
AUNUTITNINUTUE TN NHLAT LA A INEINNTD
Tumssueyyadaszresiugiiuiiudiosts 15 s
WUl NsMAdeUVSEUDYYABaTE DPPH faw
dufusnisuinseAugeiuUsuuasiiuedn way
Ysuauans wanlwess lasdiarandunusyiniu
0.9148 war 0.8678 Tuvnizfin1smadeugisu
ayyadasy ABTS Handuiusniauinseaugaiu
Usunauansiliuedn wazUSunaanswaluesd oy
HAnanduiusivindu 0.8171 way 0.8137 (Table
3) genndetu Munelue et al. (2022) finuiinis
nagouasngnuaiilosdunazarisueendindy
youfuituilosana Dioscorea sp. Slqufuoiya
Saszvesnsarinsuiusionsionaaousaeds DPPH

way ABST danudunussyminslSunaiusanuay
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wahussdsniingany uasdmuigrimueyya
daszvosiuiiuidesinsdaiviudloiulsinm
ansartaliigelu satovsiuoyyadase ABTS ves
Tutuilositduiussewinasina fusdnuazvian
Tweed o1aidunauiannisiitgniiasuiunde
fiqrdduiuresansusznouiiuedn arsuszneu
Wahuesduazansngualiduiing ey wazsie
Tnssaramanivesfluednvievaluesdiiny
Tuansafniiudiosifinaronisuansquiiueyya
dasy ABST [29] anisvmiewanansalunisiiu
oyyadaszvssatnIniUdenuasilodudonls
$ovaz 91.71 [30] Tunsmeaeunaaudinsidus
vinoyyadasz DPPH (JuiBnsivhlsognamany
au 1fleann DPPH duifiueyyadaseiineudnad
wfpsnw [31] dmuUSnamsiueyyadassd
wulufiwudazsiindanuuandrefudutufuanin
windeukazvtiniug Usinaussilufunasdiuves
Fyiinmagey Tulufsnssuiunsatauasein
vowhazaneilinansinu warluansatniiuiu
dlesdinnuanunsatunislididnaseuiueyyadase
wielogluanmiziatios ilesnansainduasaria
we1udauszneulufieansnatssindefignssu

U A

auyadasglunisfinwimudn dusunuansdrfgyhe

o

=

fluedn Walauosd dsensiidnwmusmiiavued Gy
asUsznoviiffunumiddnlunisinueyyadasy
lngargrelunstudussuisevesansiuenya
dase [32] nouTinaasiiuodnuasranluesdiige
Jufaeshlienuainsoviaoyyedasy ABTS uay
Anuanansolunsidmangsdudag uenantitu
Nudlowariiedy q Sadidiutretesiumadnielu
SuMEINMTYNaNeveseseuyadaTe [33] Tsans
aftafuiiudionts 15 s fdnenmlunisiandu
anssueyyadasein Wuileiduunaifiuednuay
Walhwesmduesduszneugs aflauaunsaly
nssueyyadaszeglussiufigeailude



Ui 32 atuil 1 unTIAL-NUATINUS 2567 Ms@rsImermansuazinalulad

Table 3 Correlation coefficient between the amount of phytochemicals and antioxidant activities

Amount of phytochemicals
Antioxidant activities

Phenolic content Flavonoid content

0.9148*
0.8171*

0.7410**
0.8137*

The restriction of free radicals DPPH

The restriction of free radicals ABTS

Remark** = There was a statistically significant correlation (P < 0.01)

Table 4  Phytochemical, antioxidant activities and inhibition activity of local yam 15 Varieties
Local yam Phenolic content Flavonoid content DPPH ABTS
Varieties (mg GAE/g DW) (mg QE/g DW) (% inhibition) (% inhibition)
1. Jaoyam 27474 + 0.08° 226.07 + 0.10% 48.06 + 1.65' 53,62 + 2.63“
2. Rice yam 116.68 + 0.18° 215.17 + 0.00° 18.77 + 0.41° 24.25 + 3.30°
3. Luead yam 311.89 + 0.15% 326.37 + 0.00° 62.76 + 1.18' 77.80 = 2.11"
4. Sayam 281.54 + 0.17% 309.37 + 0.00° 56.51 + 0.45 60.46 + 1.21°
5. Yueak yam 215.82 + 0.09% 328.45 + 0.00° 25.34 + 0.41° 46.65 + 0.52
6. Mee yam 304.83 + 0.08° 318.80 + 0.00° 53.09 + 2.56° 63.37 + 2.72°
7. Neb Yam 326.25 + 0.15° 336.87 + 0.09" 61.04 + 0.27 74.67 + 0.82'
8. Sang yam 332.39 + 0.13° 338.74 + 0.17" 55.45 + 1.14" 75.60 + 0.20°
9. Jaoprao yam 322.12 £ 0.10° 337.53 + 0.10" 62.86 + 3.78' 78.21 + 4.64
10. Aon yam 280.95 + 0.21%° 284.94 + 0.09% 35.83 + 1.25° 44.86 + 4.29%
11. Heb yam 199.65 + 0.98% 213.38 + 0.09° 28.89 + 2.32° 37.37 + 3.20°
12. Klam yam 344.96 + 0.11° 337.55 + 0.00" 62.84 + 1.47' 84.23 + 1.87
13. Lueang yam 117.73 + 0.10° 240.55 + 0.00° 21.18 + 0.77° 54.65 + 0.35%
14. Praoyao Yam 337.75 + 0.27° 332.50 + 0.29° 60.09 + 0.89 77.77 £ 0.75"
15. Wai Yam 314.72 + 0.03° 331.15 + 0.00° 59.73 + 2.03 77.49 + 1.25"
Mean 272.14 298.50 47.43 62.07
F-test *x *x xx *x
CV (%) 6.25 1.19 1.66 1.72

Remark ** = statistically highly significant difference (P < 0.01); Different letters labeled in the same column
showed statistically highly significant differences (P < 0.01) using Duncan's New Multiple Range
Test.
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4. a3

Mnuamifeadstannsoagulét suden
wazsfunanduiiusitunlivandngean Seinns
W3resdiukarUSInananandin tnedianduius
msuInsewinmardnsuininiian daviini
wis uazsriituily Tuvariivunaaswgnuad
Tnvansatadauiletundresngiiueyyadasy
#1875 DPPH waw ABTS léfflan waziiUSinaiiue
dnuazwahussdsifinesiliauan Jauands
uisundddnenmlunsiaunduansiuoyya
Basz ownaifioqunin uasdundunssy sy
fudleswsariusiinalnlumdinuoyyadassiiunn
ety BstlagtuiiBnsmaseumsiueyyadass
Snvang i meaeuiisidu fenaagldumas
yosansiusuyadasyfivangrsuanmsiufiaiy
wazn1sHerenn1TITeemsAnwineulnleeiuy
go3luu corticosteroids uag diosgenin NM3gaY
wndnuaimnslasiaiesansddiioliselemn
Tusudu « sely

5. AnfnssudsenA

v 0

Hsuveveunn anrduidemaluladinuns
uwAngdomaluladsvanadiuu Aliyuise
WAZTBVBUAM ANUINYANENT AMYINIFNERTUIAY
walulagnisinuns uninerdemalulagssuses
dun i Alviermeyieneiiosy foanisluns
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