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The Relationship between Velvet Antler Weight and Body Weight of Captive Deer

in Ramkhamhaeng University Deer Farm
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ABSTRACT
The main purpose of deer farming business is velvet antler which deer produce new antlers yearly.
Velvet antlers are soft and covered in velvet-like hair. The large, long, big and heavy velvet antlers are
the ones with the good price in the market. The purpose of this research was to find out if there was
any relationship between velvet antler weight and body weight. The studies were occurred in both captive

sika and rusa deer in Ramkhamhaeng University Deer Farm with ages between 3 and older than 8 years old.
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The results showed that sika deer did not show any relationship between velvet antler weight and body

weight no matter what ages they were. On the other hand, rusa deer significantly showed the relationship

between velvet antler weight and body weight in every age. The body weight was high, the velvet antler was

heavy, the body weight was low, the velvet antler was less heavy, not depending on the age. The data from

Ramkhamhaeng University Deer Farm indicated that deer fed with diversities of food produced high quality

velvet antlers. These results may be explained that the physiological mechanism of rusa deer which are

native to tropical region responds to food better than sika deer which are native to temperate region.

Keywords: body weight, rusa deer, sika deer, velvet antler
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(nn.) ()
3 28 53.40 + 10.49 497.96 *+ 149.38 0.286 26 NS
4 21 59.75 + 7.35 362.29 + 98.41 0.410 19 NS
5 24 62.33 + 8.56 479.38 + 107.70 0.349 22 NS
6 26 66.56 + 7.56 541.04 + 89.71 -0.137 24 NS
7 26 66.67 + 9.46 535.00 * 98.59 -0.031 24 NS
anni1 81 23 71.42 + 7.49 548.87 + 75.78 0072 21 NS
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paand 31 - snnin 8 1

218N Swanen@nE (n) Aade ¢ @inﬁmmummﬁm Level of
© k2 r df - -gru
Q) WINHNAIN wWIRKNIINNgD DY significance
(nn.) ()
3 21 54.84 + 3.82 597.19 + 131.53 0.550 19 <0.01
4 30 66.14 + 11.68 634.87 + 164.65 0612 28 <0.001
5 31 68.67 + 9.29 786.39 + 340.86 0.655 29 < 0.001
6 23 75.26 + 7.93 903.96 + 250.77 0.806 21 <0.001
7 25 75.61 + 11.93 996.32 + 280.22 0.775 23 <0.001
81NN 8 31 75.97 + 8.67 902.52 + 220.41 0.550 29 <0.01
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ABSTRACT

In this study, the researchers analyze the water quality i.e. temperature, potential of hydroyenion
(pH), dissolved oxygen (DO), biochemical oxygen demand (BOD), electrical conductivity (EC),
and concentrations of nine heavy metals i.e. arsenic (As), lead (Pb), cadmium (Cd), chromium (Cr), copper
(Cu), steel (Fe), manganese (Mn), nickel (M), and zinc (Zn) in water, sediments, and Channa striata in the
reservoir affected by landfill leachate from Khon Kaen City Municipality. Six samples of water and sediments
were collected as well as five samples of C. striata bred in floating baskets for three months.
The heavy metal concentrations were analyzed using inductively coupled plasma optical emission
spectrometry (ICP-OES). The study of the water quality showed that all the parameters were at the standard
level of surface water source type 3. The quantities of Cd, Cr, Cu, Fe, Mn, Ni, Pb, and Zn in the water as

well as in the sediments did not exceed the standards. However, As exceeded the standards in the water
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and in the sediments. The heavy metal concentrations in C. striata did not exceed the standards for food

with contaminants.
Keywords: heavy metal, leachate, snakehead fish

o
Unn
AI &/ o o v a
NNTA NI BIT WIBY Tz NIV IR LA @
nslEnIweany (NINFIETUUNINFIUIAT DY,
2554) aawaslﬁl,ﬁ@ﬁrgmyaNaﬂﬁﬁﬂ’%mmﬁumn
¥ a o I R
I3 wazlInIRaLyNAa ki vl,wmimgaplaﬂm
Igdsslomilna (39Ai9, 2554) aunaoidudyni
fAyuAscTuTUNILIzING (NINAIVANNANY,
2553)
Panunuidniiniadiamvoinie
o a A = A A &
azinoantdsdnitovadinuduiiasnasvas
o e . . L o
VRIANUIRLVDULAK ITNINWIBYITETINTNLNNY W
nIaurasduuazindnsvinldTunmyadeniia
X oW X d. o .
W ndudiy wunidayadssluanuivAaseuves
WALIAWATUO WAL 1InAIUaw TN WNTIN 98 13
indayadenlanitdinay Suldnuwinasudd 2511
I@]ywmiaaﬂLmumqmﬂmmwuwﬂl’qﬂaugaﬂaﬂ
1920 T aguuldmanuas 50 T ladinsdanay
Hat\lamﬁuﬁuﬁﬁaﬂauLLﬁaLLa:ﬁﬂ%mmgac\Iaﬂ
ANANg Uszants 800,000 A (NALNAKBATIAWLAY,
2560) 33dananduldldaduindsnavyanan
AINAIIL T ULARITLAAUANHLATLNINTZINEBEN
ajﬁuﬁu?nm’lﬂﬁl,ﬁmi@Uﬂ:ﬂumﬁ'uﬁ,wxgadaU
Tyminifenninszysdes dniduniswieunsan
ajﬁmmﬁaumﬂuaﬂ leun miﬂmﬂaumzjmﬂau
At WREINIRIAK wazinladn ﬁ’ngat\lamﬂuﬁ'}
A Aa A o
Wwandaduandingaliesanndsznandas
a A e PN ae & A
17AUNIE ’R1TARWNSE Walia laulanizag1gd
lanentin 15w svy uaadon axmn landon was
lﬂl = 1 lg’ﬂ/ (< 1 v a
NaIuad adlanzunnninaiiadnidugisnaliiie
YSINIRW lanzninasnangiziuisnazanle
RINFIONIUNTTUUR a1 s wazrialwiianns
a A A A o A
VNNV EIENIITINTN LN NIRRT IWIZEZIAN

g17%1% (Asaolu and Olaofe, 2005; Olowu et al.,

18

2010) ¥liiineuaadaszuufiinaniin (Ashraj,
2005; Blaber, 2000; Brewer, 2010; Farombi et al.,
2007) a9n3AnsITazad lansninludsitian
vl@T%'uwaﬂszﬂumﬂﬂwzgaNaa USNUANWNHINAY
Haﬂaﬂmadmﬂmaummammu IRRIERY LYY
USundsenuazazininuiasgiuenisnidans
Uutdon wazlunurunes wuitaznadeain
A a g A
W03 maInINdansduilon (Wuaws, 2557;
gl3773m, 2559) USmnmlansninlufuniasonazd
mMyduidonndluwin aznandn wazazaulugiidie
mmmﬁuNam:‘nmiam&wﬂﬁaﬁwé’mfﬁamﬂam
Mﬁfﬂag;miﬁ[mmmﬁalﬁlﬁ@]wam:wmiaqmmwﬁ'a
WULLI8T (chronic) it LAAlIANZITI LazN1INANEY
o € 6 A = a v
WUTUBILTAR NIDULLLRLUNWAL (acute) win'ldsu
TudSunaennn Tuszoza1as we lanuszaziaa
MIFUNRVDILaRTIIN LULLTOTI 1148I91NNIILAA
WN1138359 (chronic toxicity) 3¢@adlTIa 1w 11 lu
ANTANB TEUZIAIAILG 3 LABUNTURNNARITN S
é/ o v a a A
awly (OECD, 2009) F9vinldiiasuafignuanuiae
o ' X a Y AN ve
winiUantanynasslunszssluunasinnlasu
¥ y ve o o
HaNIzNUIINUNTY B walwlasusunalans
. ; A
winluszozanowwdnaziianisszad lans
Mﬁfﬂluﬂm“ﬁamﬁummmg’mﬁa"l,aj
darteaunindaidudarindaiaswgian
fany uazdalulszinngainuiiie (camivorus)
) Aaa =1 a a 1 ' :‘ tﬂl =
maa@‘mammmsmizyL@mImaglmmadm el
miﬁmﬁ'aﬂuaa;jl,mmm ﬂmﬂﬁam:@@%wmiﬁw
Wl uar laariuniamIanuasn1IRInggd uas
Lﬁ@msmuauawiammLﬂﬁﬂmmmmaw”ugﬂiw
WHANITNAINENNEINA IR U AN Tawad e Ty
Nam:‘ﬂumnmsﬂmﬂaumad'ﬁ,wzgm\lam’lmma’a
ﬁ'fiﬂuﬂaafgﬂ'umil,wwuﬁmﬂm"ﬁauium:“ﬁl‘lL‘ﬂuﬁ

RUULAZLNIRAIIN WD ENININ MATIRTAVD LT



MIiEATETNdun (nenemaaiuazinalulad) 01 23 adufi 1 wnaaw - Ggwiow 2563

@”ﬂfuﬂm%ffaQm‘inuﬂ‘ﬁl,fluﬁaﬂa%ma%amwslumi
ﬂiuﬁuqmmwmaaszuuﬁnﬁmoﬁﬂ@i’ (Farkas
et al., 2002; Ameur et al., 2015) 3NFNINT YW
AIN&T ﬁ'flﬁ;ﬁﬁ'ﬂﬁmmauiﬁ]ﬁa:ﬁfm'ﬁﬁﬂm
qmmwﬁ’nﬁaqﬁu Usunalaneneinlusin aznaudn
wazUantau (Channa striata) ALaeslunssds
seuzan 3 Wandlasusudalanzniin luunaasin
wWvanundsdinauyanas 100 Luas uazld Ty
Nam:mmnﬁwzgaﬂaﬂ

Google

-

AN 1 AuNAnE LLﬂZLL%dGﬁ’]ﬁvLﬁ{UNﬂﬂiz‘ﬂu%’lﬂﬁ’]“ﬁtﬁﬁﬁ]EIEIU%L’JMLL%E‘I‘GFTJHE‘]U?J &lZ“lg&l”]juLﬂﬂU’la%ﬂT’ll AULNY

2. mﬁmﬂxﬁqmmm{'\

Lﬁ‘l_l(ﬂyjFJﬂﬁdLLﬂ:’?Lﬂ‘i’]Zﬁ@]‘mﬂﬂwﬁ’mm
u’%nmv’ﬁfuﬁﬂaﬂauyacJawaomamaummauu,ﬂ'u
I@ﬂﬂﬁﬁﬂmwwﬁﬁma%@gmmwﬁﬁﬁg\a5w1'51ﬁma§
1éun aunnd aranudunya-a19 dn1sazane
yaeondranluin @1n15un WA wazd1aanw
#8dN130aNTLANN9BLadl (Lumb et al., 2006)
3. Banalanevinlwin aznanain uazlangdon

3.1 Usumlavewinlui

T atneaoag19 25 Taddas lalu
fninad uazidunsaluain 125 §a5aas 91Nt
ﬁwvl,ﬂﬂ'aﬂuum‘%aomumﬂﬁmm%auﬁ'qnm:;}ﬁ
9045 asrnimaides Wwam 30 Wt Weasunasia
ponanfislwidn usstsudsinesliilu 25 Tadans

19

Aaqg o ) a o
ADANLNDWBNIIVE
d” A [ o ]
1. Awhdnsuazgatnuaadig
o a = d%‘ al' a v 1
Fiinnsan Il unuSnmlna LA ILna
ﬂonaugaclawaomﬂmauﬂimauuriu AINTNN 1
ﬁoagﬁﬂgﬁmﬁmau Frualuurion s1tnaLkad
IRIAVAWLAL AINWARINT LATUNANTENUINNIN
”ﬁ:gaslazl ﬁi:y:mammmdaﬁaﬂaugarJaﬂ 100
LAY T@mjuLﬁuﬁ‘sau"mﬁ'n,mm:ﬂauﬁmiwmu 6
@20879 wazdatanninizidsdbunszsadn
J2HLIAN 3 A% UL 5 A8

sednautnenlesan udINTEIRINTZANTEI
was 1 (United States Environmental Protection Agency,
1996; Chand and Prasad, 2013) 1208197 ba'lu
aniasinalavemindeeied ICP-OES (Roehrich,
2016)
3.2 YSunauwlaneninluaznaudu

#NA208719ANaUAUNIANN IALAS Ua
uazsanluazunssaua 500 lulasiuas anntiuss
frad19aznawdn 1 n3u laluvradasiunay
wwunsalalasaaasn 15 Safdas nsaluasndutu
5 Jadans wazlalasauieseanlod 10 Jaddas
ilddenlasldgadasdn iluiam 2 72T



MIEIETNd U Anmemaasuazinalulad) 01 23 adufi 1 anmes - Gguwieu 2563

=)

Wensuafslidn uazdsuUsunasliiie 25
Jaddns soiinausaanlesan :niunses
f2UNTLABNIBILDS 42 (Abbrazzini et al., 2014)
ieagaflalyamasaUsinalanswindaownos
ICP-OES (Roehrich, 2016)

3.3 YSunawlansninludanten

'
o

F3er0t191itaLdauwnasanton
1 n3u lgludnines Ldunsaluasn 5 Tafaas uay
\unsadaWaIn 5 4adfas seautiadJnsun
GELIR s lgesuueiasmiuanslianuion
wan 30 Wit asunaeanunfslwidn uin
dldidnlalasiauidesean’lad 10 Hafdas
8z 2-3 woa (maml,ﬁ@ﬂﬁﬁ%mawy‘izﬁ) Wi lleas
vwn3asnusnsiianutou datduna 2-3 talus
luszninamsdesidvlalasiamdeseanlod 2 seu
JaUa% 10 Ua8aAT Wazdas@adn 45-60 W1l LA
Usuilsunasdu 25 Taddas soiinaudaann
losau ufnseIdI8nIzAEATEIILAS 1 (Yang et
al., 2013; Hashim et al., 2014) ¥hdlage llasaia
Usurmlansniinasin3o9 ICP-OES (Roehrich,
2016)

msfnulaneninns 9 viia leur AT
(As) azia (Pb) uaadon (Cd) Tastlow (Cr) nasues
(Cu) LaN (Fe) uagnia (Mn) Hniia (Ni) LazsInes
(@n) m@‘iwgmﬁLﬂ%iam:mm'mmmfmvl,ﬁ (limit of
detection: LOD) ﬁ 0.006, 0.005, 0.001, 0.001, 0.002,
0.002, 0.002, 0.001, 0.001 HaANINGRAT MWRIA

20

34 mYAlemzidaya

3Lﬂiﬁ:ﬁ°ﬁa§aﬁwmmﬁmammﬁm U
mul,ﬁmmummgm Lﬁiaa%mﬂqmmwﬁw laun
gungnd A1nNLdunIAa1d dn1Tazanyvald
pandranluiin A3 N wazdaudasng
panTLawn19t1ed Usumlanswinluin aznamu
du uazUargen WisuifisunuaInIaIzNn
mmgmqmmwﬁﬂmmdaﬁwﬁaﬁuﬂi:mwﬁ'
3 maspugmnwawilflslemiilensagende
LRZINBAINITY LLEIZ%J’W]Sj’]%@’]W]iﬂ%L‘ﬁ@% lagld
TUsunsy Excel 2016

NaN13298
1. qmmww{ﬂ U3 U EINT e T URANSENY
mm‘i’njzgadaﬂ

qmmwﬁ'} Ui aunasindlasunanszny
mﬂﬁwzgaﬂaﬂ WUINAIANUABINITDBNTLAUNI
Faadfidwinny 3.88£0.33 adnsudadas 998
ﬂ'wLﬁuu1@1sgmlﬁaamﬂmmmgmﬁaﬂﬂLﬁu 2
JaanINGafa T LY LR bR Y aanuLduwnsacns
Amsin Wi wazdmsazansueseandianluiin
agjsl,ummeﬁmmgmqmmwﬁﬂﬁaﬁuﬂszmﬂﬁ 3
%aqmwgﬁﬁ@h 29.5+0.75 a4ALTALTER A1AW
Wuwnsaansdien 7.36+0.25 @hmsﬁﬂﬂﬁmg’luma
2,930£12.65 lulasdiundaarrudiias wazd1n1s
araevaseandianluiin 5.94+0.97 dadnsudedns
F9m13797 1



MIEIETNd U Anmemaasuazinalulad) 01 23 adufi 1 anmes - Gguwieu 2563

@139h 1 gumwidasduuinaunasihfldTunansznunnihszyadan (n=6)

una ¥ lasy
Wﬁ'\ﬁmas‘qmmwﬁ'\ NaNIENU anaIgIn’
mn‘tf']mgaclaﬂ
gDl (29ALTALTER) 29.50+0.75 -
fanudunIaans 7.36+0.25 5.0-9.0
fnmsazaevaseandianlwin (WadnIudadag) 5.94+0.97 >4
fAanudasnIsandlawnstuaid (Jadniude 3.88+0.33 <2
803)
e Wi (lulasduddaiaudians) 2,930+12.65 -

D ql32MAA LN TTUMTRILIAR DNUAITIR AUDN 8 (W.¢1. 2537) ﬁam"mummmgmqmmwﬁﬂmma’aﬁwﬁaﬁuﬂs:mwﬁ 313

I%ﬂszimﬁLﬁamiqﬂInﬂuﬁm LRZINBATNTTY

2. Isanalanevsinluin 6w uazilangan
2.1 Paunalanewinluin
Usmnalanswindidwidonluunsssiifi
"L@T%’umam:ﬂumnﬁwzgaclas Wanlssuiiguniy
cshmmgmqmmwﬁ'lﬁ'sau wudiany 61
WinfiL 0.0270.007 Haansudanlansy Fedanfn
mmigmLﬁadﬁnﬂﬁhmmgwué’aavlsjLﬁu 0.01

Jaansudanlaniy euuaadoy lasiuy NaIuas
VARD LUINIBE BNLAR 92N2 Was FINSR WU3N
Ysurmlanzninng 8 siaddrliiiuniasgiu
S a a A @ & A
AMNWINAIARIzIANA 3 mslsUselasiineany
DEANFUUAZINEATNTIN MUNIENTUYYARILFIN

LLazﬁ‘ﬂmqmmwﬁaLLmﬁau W.4. 2535 @IANTN 2

A1519N 2 ﬂ?uﬁmiau:ﬂﬁfﬂLm&iaﬁwﬁvléﬁ'uNaﬂi:ﬂumﬂﬁw:gm\laU (n=6)

USaumlanznibn (RadanIuaaans)

Taneniin s .
wnasif lasuransznuanizzyaday A3z Im?

MINY 0.027+0.007 0.01
Az 0.0180.004 0.05
uAaLile 0.001+0.001 0.05
lasifiay 0.017+0.001 0.05
NBILAI 0.015+0.005 0.1
LAAN 0.980+0.140 -
wa M 0.408+0.032 1.0
wnLna 0.078+0.045 0.1
qINeH 0.467+0.254 1.0

@ mmgmqmmwﬁﬂmma’aﬁwﬁaﬁuﬂi:m‘ﬂﬁ 3 ﬂﬂﬂ‘ﬁﬂi:‘[ﬂ%ﬁlﬁaﬂﬁiqﬂiﬂﬂiﬁIﬂﬂ WAZLNBATNITH ANNNITINTUYLAFIETY

LL@:%'ﬂmqmmwﬁaerﬁau W.¢1.2535 ﬁaaﬁ’mu@qmmwﬁﬂﬁaﬁu

21



MIEIETNd U Anmemaasuazinalulad) 01 23 adufi 1 anmes - Gguwieu 2563

2.2 Usunmlangninluaznandn WM IDENABLALINBAINTTY MWW IENTUYYE
USunmlanzninluaznanduusiim dua’%wuaz%’nmqmmwﬁdu,mé’au W.¢. 2535
Lmddﬁwﬁvl@ﬁ'uNaﬂizﬂumﬂﬁ,wzgaﬂazJ ALY UﬂL’Tuﬁ’]i‘lﬁ‘I{}, Ja¥inny 8.616+3.755 AadnIuea
& A ' o A o A ' A 4 '
Tasdon Nasuad AN wuINIi Hniia Az uas Alansu TeddninuIasg1witesandniaIgiu
a AaA A a A' % 6 v A a a s 1 a a % t:i
fang@fidn liifnanasguguniwaunldslood doa9'laiin 3.9 Jadnsudanlaniy aIa1319N 3

@131 3 Unmlanzwinluaznaudn luunasihnldiunansznuanirzyarlas (n=6)

Uanmlanznibn (Raansuaanlania)

Tavignnin A T .
LmaomﬂhmNan‘szﬂumnmmgadaﬂ ANAIZIH"
INY 8.616+3.755 <39
Az 60.948+16.965 < 400
LaaLilea 3.009+1.627 <37
lasudlay 120.151+23.565 <300
NaJLLa ND -
LAAN 28,353.443+8,486.938 -
waam i 449.101£123.071 <1800
wnina 36.912+8.144 <1600
FINSH 369.648+142.714 -

(3) a AeLq, I & A ' o
&I’]@]SE’]%@JMﬂ’]W(ﬂ%W i1 m'ﬁmwamiagmﬂmm:mwmnim

AN TUY YAFIFIULAZ TN UNNFIIATDY W.A. 2535 13091 MUAAILNWE, ND = Not detected (<LOD)

2.3 Ysumlanzndnludargan YSum Usgauns 9 viie Janaislifuuiasgineinism
Tangwinludagauusinunasing lasunanszny fxvtwtan aaann 4

nnihzzyadas WuIUSu s laneninndwilawln

22



MIINTITNE R (Inenmaasuszinalulad) 07 23 aduf 1 unmaw - Gguisu 2563

A3191 4 USanalaneninludanten ‘u’%nmLmdaﬁwﬁ"lﬁ%’uNam:mmnﬁw:gaﬂasJ (n=5)

Uanmlanznibn (Raansuaanlania)

lauzwiin LL%édﬁﬂﬁiﬁ%’ﬂNanizﬂummi'lmﬁadaﬁ ANIAIZIN"
I 1.113+0.207 2
Az 0.284+0.062 1
uAaLilea 0.028+0.009 0.05
JCRVELY 0.713£0.011 2
NBILA 0.760£0.147 20
LAaN 32.842+14.938 -
WM 1.809+0.338 -
wnina 0.282+0.075 -
fanzq 24.060+1.241 100

“inasguemnaniastuien audszmManIznImIIgD AU 98 w.a. 2529

aytluazinnsalua

qmmwﬁﬂ VSt nunasinfileésunanseny
ﬁ]'lmfwzgaslawaamﬂmaummauuﬁu WU
qm‘vm“ﬁ a1autdunIadny d1n1IREa 8V
pandranluin uazdini1sin A ﬁ@hagﬂi
Twnaafunasguunasifrdudszinnd 3 dau
A1ANNNGBINITRENTLAUNIITIANNALAn
mmg'lw,mmﬁwﬁaaum:mwﬁ 3 iflasanunsarin
ﬁlﬁ‘lumnwwn'gmﬂmﬁauag‘ﬁ'mﬁnmmdaﬁlaﬂau
yadasdszanms 50 a3 sevinlwlesunmsdmidon
mﬂﬁw:yawaar'?'iﬁmiauﬂ%ﬁmnauﬁﬂﬁmmm
@Taqmsaaﬂ%mumu%aLﬂﬁﬁ@hgamﬂﬂﬁm

MRamMTIeNzAUsI s sUwdanlans
wiinluinuazaznondnusiimunasinalasy
Nam:wumm{ﬂmgaﬂawaamﬂmaummauLLriu
uaaiiley lasilion nauad wan wuanmdla dniia
axm uazdansd ﬁmleiLﬁummg'mqmmwﬁ'}ﬁa
Funaznmsgugmnmanililslomiienise
DIADLAZINEATNTIN EIURITAY VALAKUIATIIN
valwin uazazneaudn %da']s%h{muaﬁﬁwuvlﬁmﬂ
ﬁﬁmiimadamuﬁﬁﬁﬂyjaﬂaﬂmﬂmaummammu
dawaﬁﬂﬁmw%ﬂmﬁauaang?'éun@ﬁaumn%u
LA wMaTnes MItwieusingnanaa:

23

finadaguniwsasysd dnldiumanylasas
wiamesew Wosnnidussnalndidesiuiineas
yasgurw v lidaminafiduifanluguoud
anuinaninsiiasRsanunaslsnaulwiias
m;j%?'aLL'ma”aw?'iLﬂmmdommmﬂuﬁmﬁwmaq
TUTU|S
Usunmlanewinfinuluii s sunaasiai
vLéT%’wam:wumm{w:gasJawaamﬂmaum-
YD WUABNUIN Fe>Zn>Mn>Ni>As>Pb>Cr>Cu>Cd
wumnﬁqcﬂﬁa WARN  RINSH WazuaInfa LW
Lﬂum@ﬁwu"lﬁﬁﬂﬂuﬁmma wdtdafinng
ﬂmﬁaumaamiﬁwawﬁﬂﬁm@ma'wf':ﬁﬂ%mm
AN wle ?aﬁ%%ﬁmmﬁaamimqmmfﬁu
USurmitay wadanaluszaziiaiuiwnIaiauin
Anlufazlinansznudenauinisvasiemele
dniniia sIny Az Na9uas wazuaadey 1u
ﬂajuiaﬁ:wﬁfﬂﬁV‘i’]lﬁl,ﬁ@m'mﬂuﬁw"lﬁ wilazleTy
luﬂ%mmﬁfaﬂﬁﬁﬂﬁlﬁ(ﬂﬂHﬁgmmvlﬁﬂ%mmiam
AN UAZNAUAUNLN Fe>Mn>Zn>Cr>Pb>Ni>As>Cd>Cu
waztSunmlanzninlulagteunyin Fe>zn>Mn>
As>Cu>Cr>Pb>Ni>Cd LiiaiSouifisudSuimlans
winluin aznaudnuszUamdaunuinysunmlans
winluaznaudusUagans1in



MIINTITNE R (Inenmaasuszinalulad) 07 23 aduf 1 unmaw - Gguisu 2563

A a o ' A '
Fadsuamlanzndnginlng ldiiudrnnasgin
agglsiauudSualaneninldiiudruiasgin
LL@iﬁﬁm’]m"ﬂLﬂuﬁaaL‘B’Jﬁ:i’ﬂﬁﬁmiaﬁ'ﬂmiyaﬂazl
amagﬂﬁﬁﬂqmﬁma Lﬁaﬂaaﬁuﬁw:;&awayﬁ
ﬂuﬂauiamwﬁfﬂaaﬂ;j%mmﬁau Wiada Nl
2 . v
DUIAANIREFUDIVIINNFITUIINNNTIANTINTE
yarapflildunaignu uazenvazdinansznud
L & . S a A Ada {

FULTININIUNIABA NN @1 AT FIATINDY
imﬁwammmiaﬂimwuﬁmﬁ'mgju%nm
I@]ma‘uLma'dﬂoﬂau%laclayﬁﬂ'ﬂﬁm‘ﬂﬁﬂiﬂwﬁmﬂ
i ilddulumigdlne v3lna vanansdy
faTinuuslne

w913 paTIRYSumlaneninlulan
danazdarlaiininmainiasgineiniangd
sUwdan waanuwwdlunUSumlansrninazdien
PN X \ vo o o ]
WU NINAWAN U Taw lasunIRUARIRIZEZIaN

l}/ = v
871U (OECD, 2009) HanaNnlansninLad b
b4 o o a y oA s o &
PrrruadaudINa1INENaNdw LTw TatNe

U 9 \
wanluiily 1WasTadaau nabannssivele way
81313znaudIla (Humic Substance) (Chain and
DeWalle, 1976) fianvaznatianafwlinuniunas
BR1auuazilddn nsezanluiNruassas
(Nannoni et al., 2015) uazANMLFEINaN99:ldTL
s i giimolasiiunenaslsainis
vosuysiuaziiuisgnaudagunIw (Wang et al.,
2012) lasawizrnrwiosiunTiasiaandudy
TTIangulamIamNTIaaunindutanin
A « A o a o &
USTnatduainis G9lansninu1arhaaunsn bing

1 QI A aAaa J Qs =Y QI AdAda
qmuaz‘[wwmamwm YUNUTRAVBIFINTIAUAE
USunanbasudnly asnslsAanudSunmlansniin
A a v A o A& A & oA
AvrnnnldazaisfoviadauMduiunisdans
o & & o & A
707 uazuywdeng Nundanauyanasvadnaug
UATVIWLAUIILAAAINVLRLIFONITAANANTENUAD
A Ada a % & 4 ' 4
T lurswaadanlassouNwNUREIHINAY 30
m:gmlam‘hLﬂuﬁm"l@i’%'umiﬂwﬁ'@ﬁauﬁa:ﬂa’aﬂ
aamjﬁm’mﬁau (He et al, 2006) N139@n1741
2 & & o o A [

m:gaﬂamoLﬂuﬂi:L@%ﬁ']ﬂtgﬂg@hﬂ'}iwn’mmst:
(Vrhovac et al., 2013) T=AULAZNNINIZANLVDIRT

24

duilanisarslinisasiagey anw uazdsziinnag
d‘ a J 1 A‘ v a { { v

NNUNIUNAT UG aFINIARBUINNINTINNLALIT D

fumsdamIyadeslunguilinay (Biswa et al.2010)

WalWAaNaNIzNUGaFIIARaN BN 50

naansINlsene
ma‘*ﬂauqmnq’wiﬁsmiﬁHﬂqﬁmﬁm:é‘mfﬁw

UAINEIREUD WA ﬁiﬁnuaﬁum&uﬁﬂﬁmﬁ%’a

ﬂ%{lﬁiﬁﬁﬂL%ﬂQd?dvlﬂvlﬁﬁ’] 8

LONF1TD19DI

nIWAIUANNANY. 2553, @;ﬁamiﬁ'@ﬂ'ﬁfmﬂwﬁmﬁmﬁ
wiaadld IniusB Ennsefing. NIINWUAIUAS.
NI NN NN TTTINT A LA FIa R DY,

nsm&am‘%uqmmwémmﬁau. 2554, N1IIANTVEL
ya&las‘[@u@wﬁu. NTINWY, NTUFILETNA DAMW
FILIAR DUNTENTIINTNEINTFITUTIA LA S
FIunadan.

INALIABATIWULAK. 2560. ﬂagaﬁm%unﬂﬁau.
#191 http:/Awww.kkmuni.go.th. 7 NUATNUT
2562.

Ruaws wINant. 2557. mstsnfinainufednd
vaalastuloudargenlwunsssinilesy
wamzwumﬂﬁwz;&aﬂau. Ino1Awut
YSYIIne1eaa TN Ui e. 81913757
AnprAaasRILIafeN. TaRiadngsy
NAINLREVD WU,

39fa yyolaTey. 2554. nIdanIvozgIugu:
AIHANEN 395 8UBUNTTUTETIRIIA BLna
0UNI: TInTagiunt. Ansrfdwuiing,
ARSI IS AT TIM S AMIFILINE B3l.
TAAINLINY. F01U WL A AN ABUI NS
MEA3.

qvli'a'i'im nwnwaee. 2559. madszidinanuialng
aadlaslulounuwuad (Fejervarya limnocharis)
ﬁvlﬁ%'uNam:ﬂumﬂﬁwzgaﬂaﬁ. Inenfiwus
INNENFATUAL A . 8121 T NENFNRAS
FINA AN UM I NS VO LTI,



MIINTITNE R (Inenmaasuszinalulad) 07 23 aduf 1 unmaw - Gguisu 2563

Abbrazzini, T.F., Silva, C.A, Aparecida de Andrade
D, Japiassu de Oliveira and Carneiro, W.
2014. Influence of digestion methods on the
recovery of iron, zinc, nickel, chromium,
cadmium and lead contents in 11 organic
residues. Revista Brasileira de Ciéncia do
Solo. 38(1): 166-176.

Ameur, W.B., El Megdiche, Y., de Lapuente, J.,
Barhoumi, B., Trabelsi, S., Ennaceur, S. et
al. 2015. Oxidative stress, genotoxicity and
histopathology biomarker responses in Mugil
cephalus and Dicentrarchus labrax gill

exposed to persistent pollutants. A field

study in the Bizerte Lagoon: Tunisia.
Chemosphere.
135: 67-74.

Asaolu, S.S. and Olaofe, O. 2005. Biomagnification’s
of some heavy and essential metals in
sediment, fishes and crayfish from Ondo
State Coastal Region, Nigeria. Pakistan
Journal of Scientific and Industrial Research.
48(2): 96-102.

Ashraf, W. 2005. Accumulation of heavy metals in
kidney and heart tissues of Epinephelus
microdon fish from the Arabian Gulf.
Environmental Monitoring and Assessment.
101(1): 311-316.

Biswas, AK. Kumar, S., Babu, S.S., Bhattacharya,
J.K. and Chakrabarti, T. 2010. Studies on
environmental quality in and around
municipal solid waste dumpsite. Resources
Conservation and Recycling. 55:129-134.

Blaber, S.J.M. 2000. Tropical Estuarine Fishes:
Ecology, Exploitation and Conservation. 1st

ed. Blackwell Science. Oxford.

25

Brewer, G.J. 2010. Copper toxicity in the general
population. Clinical neurophysiology. 121(4):
459-460. DOI: 10.1016/j.clinph.2009.12.015.

Chand V. and Prasad S. 2013. ICP-OES assessment of
heavy metal contamination in tropical marine
soils: a comparative study of two digestion
techniques. Microchem Journal. 111: 53-61.

Chain, E.S.K. and DeWalle, F. B. 1976. Sanitary
landfill leachates and their treatments.
Journal of the Environmental Engineering
Division. ASCE. 102 (2): 411-431.

Farkas, A., Salanki, J., and Specziar, A. 2002.
Relation between growth and the heavy
metal concentration in organs of bream
Abramis brama L. populating Lake Balaton.
Archives of Environmental Contamination
and Toxicology. 43(2): 236-243.

Farombi, E.O., Adelowo, O.A. and Ajimoko, Y.R.
2007. Biomarkers of oxidative stress and
heavy metal levels as indicators of

environmental pollution in African Cat fish

(Clariasgariepinus) from Nigeria ogunriver.

International Journal of Environmental
Research and Public Health. 4(2): 158-165.

Hashim, R., Song, T., Muslim, N. and Yen, T. 2014.
Determination of heavy metal levels in

fishes from lower reach of the Kelantan

river, Kelantan, Life
Sciences Research. 25(2): 21-39.

He, P.J., Xue, J.F., Shao, L.M., Lia, G.J. and Lee,

D.J. 2006. Dissolved organic matter (DOM) in

landfill.

Malaysia. Tropical

recycled leachate of bioreactor

Water Research. 40(7): 1465-1473.



M (Iinenaaiuazinalulad) 09 23 aduf 1 anmew - Tgwiow 2563

Lumb, A., Halliwell, D., Sharma, T. 2006. Application
of water quality index to monitor water
quality: a case of the Mackenzie river basin,
Canada. Environmental Monitoring and

113: 411-429. DOI: 10.1007

/s10661-005-9092-6.

Assessment.
Nannoni, F., Mazzeo, R., Protano, B.G. and
Santolini, R. 2015. Bioaccumulation of

heavy elements by Armadillidium vulgare

(Crustacea, Isopoda) exposed to fallout of

a municipal solid waste landfill. Ecological

Indicators. 49: 24-31.

OECD. 2009. Subchronic Inhalation Toxicity: 90-Day
Study. Test Guideline No. 413. OECD
Guidelines for the Testing of Chemicals.
1st ed. OECD: Paris.

Olowu, RA., Ayejuyo, O.0., Adewuiji, G.O., Adejoro,
I.LA., Denloye, A.A.B., Babatunde, A. O. et
al. 2010. Determination of heavy metals in
fish tissues, water and sediment from Epe
and Badagry Lagoons,Lagos,
Journal of Chemistry. 7(1): 215-221.

Roehrich, A.M. 2016. ICP guide: ICP-OES detection
limits.ICP  Traning_000.pdf, (pp.5). Available

Nigeria. E-

onlineat:www.perkinelmer.com/atomicspectro
scopy.

U.S. Environmental Protection Agency (USEPA).
1996. Acid Digestion of Sediment, Sludges and
Solids: 3050 method B Washington, D.C.
USEPA.

Vrhovac, V.G., Oresc, V., Gajski, G., Geric, G., Ruk,
D. and Kollar, R. et al. 2013. Toxicological

landfill

characterization of the leachate

prior/after chemical and electrochemical
treatment: A study on human and plant cells.

Chemosphere. 93: 939-945.

26

Wang, C,, Liu, S., Zhao, Q., Deng, L. and Dong, S.
2012. Spatial variation and contamination
assessment of heavy metals in sediments in
the Manwan Reservoir, Lancang River.
Ecotoxicology and Environmental Safety.
82: 32-39.

Yang, L., Li, Y., Xj, G., Ma, X,, and yan, Q., 2013.
Comparison of dry ashing, wet ashing and
microwave digestion for determination of
trace elements in Periostracum serpentis
and Periostracum cicadae by ICP-AES.
Journal of the Chilean Chemical Society.
58:18761879.http://dx.doi.org/10.4067/S07
17-970720130.



MIEIETNd U Anmemaasuazinalulad) 01 23 adufi 1 anmes - Gguwieu 2563

©

=)

n3lzdsslartiiaddimanddygivissansinaidaouan

v v

¥ H 1
=~ ~

IWIALTLITY Ltazmsmﬂuﬁmtﬁawmwamsaw%’nﬁ
The Utilization of the Family Zingiberaceae Based on Local Wisdom in
Chiang Saen District, Chiang Rai Province and its Micropropagation for

Conservation

a G 4 & o 2 a 6" a3
030k 118 RULID ALANT LRZIWIRNBIU KNG

UNANLD

a ¢ A o o & A &a A v A o
mmwummqﬂi:mmwamsmmﬂ%ﬂiﬂmumnwwaguvl,wmoﬂmm&lgwﬂzyrg'mamumma
~ v o 9~ = an kg & A a ea A o ¢ o &
VB ILE AIRIALTEITE LLa:ﬂﬂmaﬁmSwa:LamLuamawmguvlwnaﬂmLwam‘sagﬁﬂw,azslfﬁﬂiﬂmuasm
o A o ° & @ ) o o o ¥ A
S smmmimnfamwayasl,wmuLﬁauqmmwuf-mwm 2562 lasn1saunsoilnagaauluiug

o U 6 A a o a dld % 6 d' A
mnmsminwuﬂ'ﬁi‘*ﬁﬂiﬂﬂﬁumﬂwmqam duau 6 ana 23 vila I(ﬂmaqamm*ﬂmﬂsﬂwumnﬂq@ Ao
Curcuma 3% 7 THe J098981A8 Zingiber 1% 6 THha I@]Umwuadﬁ"ﬁﬁﬁmiﬁwuﬂ%ﬂiﬂmﬁmﬂﬁqﬂ
A v d' v € 1 & Qs dl o a 1 C™
A i vaennslgusloianlngdumsldsnelsanaanumaduwainis wu suaslunsziwizainis
13ANITz0190T Nadbariaale udn é’nm?”umsm'l:l,ﬁml,ﬁaLﬁ@ﬁ‘ﬁaguvlwmaﬁﬁaﬁfu ¥ATANEN

d? (2 d' @ adA 1 d? d' :§ U s VY o Qs A =} €A d' v a o v
Wasduneanuitnswenadaninunzay m;pas"l,@mmiﬂ@Laanwmmgluvlwnaﬂmmmamuuwmmlﬁj
Uszlomd 37%9% 2 3950 TawA ITUNAUFUR Lz INWAINATINAT 1o NTUEINAEDVITIUNT 2 TR NI¥iD
1 g k3 { 4 k2 J { Q U v
minanadndadisaananiganiside lawaas (@sllmdsulaluaaa’lsy 6%) Nszauanuidudunas
NANNLANAIN mﬂﬁfuﬂ”ﬁﬂLﬁmwuaimﬁmumswamM%auﬁ’mummﬁugm MS 11281 8 §UAH WA
IINMINAFDINLIN 3%'7115%1aﬂﬁmL%a%uaimwmmuﬁﬁﬁﬁq@ fa nInans I TasaIazans balaasanw
LN 10% W% 15 W I@Uﬁé’@mmﬁamaa%umugdq@ 86.0% VHeNITNINANHNTORUDINULAINTAII
LLﬁaﬁﬁﬁq@ fa nINaNANTaAIUR1IRZAN LTLA0TANNTNTH 10% W1 10 WIN lasdaaIIN13Taa s

%ua&’mqaqﬂ 63.4%

o o @ = ' & v 6 £a
adrag: Sosusw sswansiuda msloUszlonl 19699

' dganmanmasd a3 lWsunsdninemmand auzaimant amIneasnsagdsens
2 fapmsannid o3 Wsunwindiine ancamand swinmasnsigdoine
P ANANIENEAS FONUUAMWAIINRAENNTIN WA FILINoNLNa WA B Il kuazaNFow WA INNRDINTAL DI

27



MIEIETNd U Anmemaasuazinalulad) 01 23 adufi 1 anmes - Gguwieu 2563

ABSTRACT

In this study, the researchers survey the utilization of the family zingiberaceae based on local
wisdom in Chiang Saen district, Chiang Rai province. The researchers also study the micropropagation of
these medicinal plants for their conservation and sustainable utilization. The survey to collect data was
conducted from February to April 2019 by interviewing well-informed local persons. The survey found that
twenty-three species from six genera of Zingiberaceae plants were used. Curcuma was the most utilized
genus (seven species) of medicinal plants, followed by Zingiber (six species). Rizome was the main plant
part used in traditional medicine. Most of the utilization was for gastrointestinal disorder treatments for
carminative, gastritis, flatulence, and others. For the micropropagation of Zingiberaceae plants, an initial study
was conducted to find an appropriate method for surface sterilization. The researchers selected the two
species of Zingiberaceae plants most utilized by local villagers: Wan Maha Sane (Curcuma sp.) and Nan
Thao Wang Haeng (Kaempferia angustifolia). The bud explants of both species were surface-sterilized with
different concentrations of the surface disinfectant, Haiter@ (6 percent w/w sodium hypochlorite) and for
different time periods. Then, both species of bud explants were cultured on MS agar medium for eight weeks.
The results showed that the best disinfection method for Curcuma sp. was a ten percent concentration of the
Haiter solution for fifteen minutes which resulted in the highest survival rate of 86.0 percent. The surface
disinfection of K. angustifolia using a ten percent concentration of the Haiter solution for ten minutes was the

best method as it resulted in the highest survival rate of 63.4 percent.

Keywords: Chiang Saen, surface disinfectant, utilization, Zingberaceae
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The Synthesis of Hydrogel from Canthium Parvifolium Roxb.’s Pection for

Nitrogen Fertilizer Releasing
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ABSTRACT

In this research investigation, the researchers synthesized hydrogel of pection (Pc) extracted from
Canthium parvifolium Roxb and Polyvinylpyrolidone (PVP) in the ratio of 1:0.2, 1:0.4, 1:0.6, 1:08, and 1:1
using glutaraldehyde (GA) as a cross linker. The test of the free absorption capacity of hydrogel found that
hydrogel absorbed water more when the absorption time was increased to the eighth hour. The study of
nitrogen absorption using the Kjeldahl technique of hydrogel prepared at the ratio of PC:PVP in the ratios of
1:0.8 and 1:1 found the amount of nitrogen to be 61.59 and 53.35 percent. The test of mixing hydrogel in soil
for fourteen days found the amount of nitrogen to be 22.57 and 4.11 percent. When hydrogel was mixed in
tea bags and put in soil for fourteen days, it was found that the amount of nitrogen was 5.13 and 4.12

percent, respectively.

Keywords: canthium parvifolium Roxb, hydrogel, nitrogen fertilizer, pection, polyvinylpyrrolidone
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Lﬁﬂw”uﬁzl,%au%mdeINLaqa PVP 111 Pc 1
amnni 80 ava Al Tow Luia 2 Falus 1ila
aruszpzminurulalasaautafilduuaduee
LLa:Lﬁuldmmu:miﬁ;ﬂ@Lﬁal‘*ﬁil,uﬂﬁmaauaw”@
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Gel fraction (%) = (W,/W,) x 100
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The Development of Ceramic Clay from Antlers
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ABSTRACT

In this research investigation, the researchers develop ceramic clay from antlers for
the production of ceramics. The experiment showed that the most suitable reactant should be
pure without any adulterants. The color of the product texture was white through the heat
process at 1,200 degrees Celcius. The reactant had a chemical composition of calcium oxide
(Ca0) at 58.68 of the weight percentage. The test of the reactant ingredients found that the
appropriate reactant to be used as an ingredient to form ceramic products was in a percentage
composed of 70 percent clay and 30 percent of the reactant. The initial ratio could be used well

in the production of ceramic products and could reduce the use of clay in a worthy manner.

Keywords: antler stumps, bone ash, ceramic products, molded clay
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CaO 61.93 61.35 58.68
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A Study of the Heating Value of Fuel Pellets from Deer Droppings
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ABSTRACT

The production of fuel pellets from deer droppings is an alternative method for the disposal of deer
droppings from a deer farm. The pelleting system could accommodate the production at the rate of 10-14
kilograms per hour. Fuel pellets exhibited the moisture content at 7.49+0.33 percent, volatile content at
55.4+52.56 percent, fixed carbon content at 20.41+1.25 percent, and heating value at 3,486.40+44.84
calories per gram. Findings show that fuel pellets from deer droppings are an alternative to replace the fuel

used in households such as charcoal and others.

Keywords: fuel, pellets, refuse derived fuel (RDF)
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ABSTRACT

In this research investigation, the researchers present the solar cell application for the electric energy
distribution at the Ramkhamhaeng University (RU) Deer Farm under an innovative research program for
modern agriculture. Initially, the researchers explored the areas in the deer farm in order to use the
information for the design of a photovoltaic system. Secondly, the electric energy system from solar cells of
15 kilowatts was used with the installation being divided into three sections. The first section was the
installation of five kilowatts at the deer cages in front of the deer farm with the electric energy being
distributed to a water pump and a food mixer. The second section was five kilowatts installed at the
deer cages behind the deer farm with the electric energy being distributed to two water pumps for watering
the grass plots. The third section was five kilowatts installed at the freezer with the electric energy being
distributed to the cooling system. All three sections combined used 15 kilowatts of electricity as designed.
The testing of the photovoltaic system was conducted by measuring the total electric energy and monthly
electricity bills. The 3G cellular system was used to conveniently collect the results. Findings showed that
prior to the installation of the photovoltaic system, the RU Deer Farm paid an average of 10,392.36 baht
per month for electricity. After the installation of the system, the electricity bill was 6,765.45 baht per month.
It was found that the deer farm saved the electricity bill of 3,626.91 baht per month. The amount of electric
energy used and global warming were decreased. In the future, the researchers would install more
photovoltaic systems in order to distribute electric energy to all the places on the deer farm. The researchers
would like to express their gratitude for the government budget in 2018 provided by the National Research
Council of Thailand (NRCT) and the director of the RU Deer Farm in Sukhothai province, other researchers,

and the personnel at the RU Deer Farm as well as for the provision of the RU Deer Farm as a research site.
Keywords: deer farm, modern agriculture, solar cells
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