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Abstract

Vietnamese coriander (Polygonum odoratum Lour.) is a herbaceous plant that
is popular to grow as backyard vegetable and local Thai herb. Since the silkworm rearing
process had a lot of silkworm excrement as its waste, this experiment was interested in
studying the effect of silkworm waste bio-extract at different concentrations on growth
in vietnamese coriander. The experiment was designed by completely randomized
design (CRD) for 5 treatments in different silkworm waste bio-extract concentrations which
are no applying waste bio-extract (SWBO0), diluted waste bio-extract to 10, 20, 30 and 40
times (SWB10, SWB20, SWB30 and SWBA0). There were 10 replications and 1 plant in
each. The result showed that SWB20 and SWB30 had the highest growth after planting
for 6 weeks. The plant height of 28.30 and 27.04 cm, plant width of 38.38 and 35.88 cm,
leaf length of 6.12 and 5.96 cm, leaf width of 2.24 and 2.2 cm, SPAD value of 51.38 and
47.46, shoot and root fresh weight of 36.80 and 30.92 grams, shoot fresh weight of 29.62
and 24.46 gram, and root fresh weight of 7.18 and 6.47 gram were obtained from SWB20
and SWB30, respectively. Therefore, this is possible to use the silkworm waste bio-extract

to produce organic vietnamese coriander.

Keywords: Growth, Vietnamese Coriander, Silkworm Waste, SPAD Value, Bio-extract
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msthyavueulsuuisUssana 2 Alansu lddsmunn 50 Gns mmnuhaadszana 1 &as waw
T naufuansiss we. 2 Tudhidntos aulidni Wanhussanas 40 8ns mavlidni
Yo Audumantuay 1 ads oasu 14 u nsesdhefitununs divldnn anansaduliidom
ey 6 Wweu avvaeumnuiunsanie (pH) waziw3eudmsunisinlunuiuiialaewys
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Tufifinnsdeansanudiudu 10, 20, 30 waz 40 wih (SWB10, SWB20, SWB30, SWBA0) §1u3u
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4. nMsaszvidaya

ﬁﬁayjawamsmaaﬂﬂ%meﬁmmwiﬂﬂu (ANOVA) ANULANANTIEDR A3
TWsunsu SPSS for Windows uaziU3euifisuaadslngdd Duncan’s New Multiple Range
Test (DMRT) fiszsumnuidosiu 99%

NaN15I8UazaAUSIENE

f\nﬂmﬁﬂmmaaqmmL%'u%’u%aqﬂaﬁmﬁﬂ;ﬂauuaﬂmﬁmu 5 yiEMURRLRRY
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ASRBINANULNTY 10, 20, 30 way 40 11 Jan N windu 1.6, 0.8, 0.53 way 0.4 N5y de1 P
WU 0.77, 0.385, 0.257 tag 0.193 nsu muaau wazilen K 1Ay 2.85, 1.29, 0.86 uay
0.645 N3N AUAWU (U8 9ans WagAy, 2563) dunuUNnaDIweITEfing Suf (2559)
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0.258 % UaeU Gﬁqﬁﬂ%mmﬁmluimmuu’mm"laﬂavLéi'Lﬁauuam@ﬁmmaﬂnmm 10 Wi

mﬂ%’ﬂaﬁmﬁmﬂawuaﬂwLwiazm’mLﬁuﬁuﬁmaﬁamm%zg@uim oA AgaRy
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TudUa 1 - a TngludUnnvid 4 Sawindu 6.42, 6.20 way 5.88 URALLIAT ANUEIRU WaNN
 W&Un¥ 5 — 6 N3k SWB20 uay SWB30 ﬁuﬁmmmﬂuumﬁqm TnedUavil 5 San
WU 6.78 Way 6.62 WURWAT AILEITU uazdUAAT 6 SAVINAU 6.96 uaz 6.76 WURWAS
AIETU (il 2) denadasiurunaswes Jan daied (2562) leAnwmaaniiledunsd

waztmdnTinmadanig o senisasgAulaweznandnvesiivin 3 vlla loun nsz@uTen

v
a6 v

Annavi warAztn wull nstdivdnyaldifeufusiuiuledunidns 3 vl (Jed1aand

+

Yemdn wazdeoyaln) ﬁﬂﬁﬁﬂmmﬁaﬁmm&mluqqﬁqm

A5 SWB20, SWB30, SWB10 way SWB40 a'qmaiﬁﬁmmﬂ”iﬁlumﬂﬁqﬂuﬁﬂmﬁ
71 - 3 TnedUaninl 3 SAuviniu 1.80, 1.70, 1.58 ua 1.46 WURWAT AUEINU wazn3Iv
SWB20, SWB30 way SWB10 ﬁm'mﬂ%waﬂumﬂﬁqﬂuﬁﬂmﬁﬁ 4 - 6 lnedUanid 6 e
Wi 2.24, 2.22 uaz 2.02 WuRwWAs auaey (Al 3) N5l SWB20 way SWB30 dwwali
ﬁﬂ’J’mﬂ%ﬂd%idﬂmu’]ﬂﬁﬁj@lunﬂﬁﬂﬂ’]ﬁIﬂﬂﬁ’ﬂﬂﬁﬁﬁ 1 A demseuwingu 26.84 uag 24.30

WWURUAT AUAIPU LagdUAINN 6 TANVNAU 38.38 LAy 35.88 WURIAT AUAU (NWH 4)

8.00

7.00

6.00 F/
500 /
400

3.00

Leaf length (cm)

2.00
1.00

0.00

WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 5 WEEK 6

—e—SWBO SWBI0 —a4—SWB20 —y—SWB30 SWB40

= 2

auil 2 puemluresdnuninnmsladeivdnyavueuluuniinisi@essanududusing 9
AIUAFUAMN 1 B9 6 nasanEudNIimInwug



Journal of Science Engineering and Technology Rajabhat Maha Sarakham University 13
S E T Vol. 1 No. 1 January — April 2022

8.00

7.00

6.00 /
5.00 /
4.00

3.00

Leaf length (cm)

2.00
1.00

0.00

WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 5 WEEK 6

—e—SWEBD SWB10 —4-SWB20 —¢-SWB30 SWB40

i 3 anunidluvesinuminnnislddedminyaueulnuninisdessanududusing 4
S 5 &l = 9 a a v ¢
FIFFUAIN 1 B3 6 MAIINEUTNTIIVINIUG

8.00

7.00
6.00 ‘::/
5.00 /
4.00

3.00

Leaf length (cm)

2.00
1.00

0.00

WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 5 WEEK 6

—e—SWBO SWB10 —4—SWB20 —¢-SWB30 SWB40

il 4 enuniassiuvesdnumannisladeumsingavueulnuninsidearsanadudy
N9 9 AIAEUAIT 1 B9 6 NaRINENTNTIANINLLUA

sl SWB20, SWB30 waz SWB10 finvuidenlusnniigaluddaid 1 Seuvindu
48.78, 45.40 uay 41.76 muadu TudUa il 2 - 6 wudn nnsls SWB20 uae SWB30 deali
faudealusnniigalasdunnii 2 fiawindu 49.64 way 46.16 pudidu damid 3 Tnviniu
49.92 way 46.42 muddiu Ul 4 SAviiu 50.50 way 46.96 MuSIRU dUnv 5 Ten
WU 50.90 way 47.20 aUAIRU wazdUn Tl 6 SAWindu 51.38 waz 47.46 mudIu (1w
1 5)



14 NINTINGIMENS ImnTsudans wasinalulad M INe1dIIvAgEMIENTAIY S ‘ E ‘ T ‘

YN 1 atudl 1 Un51AY — WU 2565

60.00

50.00 k____ﬂ__.__——.———*———*

—
40.00
2 &
g 30.00 — M
g
&
20.00
10.00
0.00
WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 5 WEEK 6
—e—3WB0 SWB10 —a—SWB20 —eSWB30 SWB40

P = ) S o aa = Y oy
AINN 5 ﬂ']']llLGUEJ’ﬂ.'UWJENNﬂLL‘W'U"U']ﬂﬂ’ﬁiﬂ‘qEJ‘L!’WT@Jﬂlluaﬂuau‘l%lmllﬂ'ﬁL"ilE]"ﬂ’Nﬂ')’]llLGUM%UW’N N
S 5 &l = 9 a o v s
AIAFUAIIN 1 D9 6 waﬂmmiuumﬂwmmmum

< P ) AV Yo o4 Y aa a
nNan1sNAaeIziiiuld i dnunanldsudendnyanueulnuniinisideans
AILdLTY SWB20, SWB30 war SWB10 fmnudesluunniian iszlasumnunduduvesde
A =~ o a a oA A o a ¢alal & Y
AfiganalazwinzandIswinlrluianudeinindedisuiunsnuuaninisiioaneautudy
11N SWB50 wazvisnwuanlilasudetminae SWB) usegdlstiaunislddetminyanueu
Y v oo a a Ao a | |+ o s o X
Inunnenudnduiinsesyiulaianiuasianuuandisainnislailadelunn q d&av nadl
Wosnndeddiulsznauvessnemsiie o Ndwadanisiaiyivlanianiudinuayly
VoY (89ens leanan, 2558) Jwvhlirnumnlasudeumdnyavueulvuinisasyiulana
nimslaild aenadosiuruvnaeIves 3ALN NaUR Lazlsinsal Seuutu (2563) ladnisfnw
HavensitleniindinnsenisieSaiulauasnandnveavinenesen wuint mslilensindanm
a a6 1 v v a = o 14 U = U v 1 d‘ =
gnsRauvsdianalemenisTnadiu dnavinlvianududluresiuineesleuganante 40.22
SPAD unit wazdlanugnlu $uiui dminan wazumtinuivgeanfe 16.62 WwuRluns 8.70
WA 149 NSURDAY way 48.93 NSURBAU ANAIRU
wenInil Mslideumiinyavueulnaudazanudududmasouminaniaiuuag
510 Wntnaesu tazivtnaasinegsiliodAydweads (P<0.01) Inewuinnasla SWB20
wag SWB30 Hiwiinanvisuiassnuinyigawiiiu 36.80 uag 30.92 n3u Mud1au Uminan
AULNNTIAAWINTU 29.62 wag 24.46 N1 MUAWU kazmTnansININNgaWniy 7.18 uae
6.47 N3U MWAINU (A1TNN 1) FeaenAdpITuNANITASYAULANAIUEIRY Instliarnwng
l@susmemnsimunzauuaziinsasyivlagud ssilidnumndumdnandfian 9nua
mneaesaziulainfefinisidesnanududuleimdnyavueulnuminiuld Ae SWB40
wsodinslganududunuiniuly SWB10 vilwRudnumdnswiyiulaiitesnin SWB20



Jouma | of Science Engineering and Technology Rajabhat Maha Sarakham University 15
S E T . 1 No. 1 January — April 2022

Lay SWB30 ﬁaﬁué’mwd’;uﬁmmzammﬂ&Jﬁﬁﬂﬁﬂ;ﬂauuaulmﬁw%’umimamﬁmL‘wa
& | = Vo a a a aa v o

AITRB3NN 20 W WA 30 Wi Bedsmalidnuminissayiulndiign dennqediuaunnaes
Y99 Ww1INa unwa (2564) laAnwuseansamvesnslddedmdndinimalaainnisudn
wantmdeardulzsalumsiiunandslunlasnizUgnaziiudinesiien nan1svnaes
wudnslddeinnindinmanduvdeswasdulssaissauanududuy 1:100 dwaliirade
umtinanvesruazinfieny 56 Tugen windu 46.60 nSusefl LarABARBITUNUNAADS
Y94 13 Ial A3BUNS uazmnz (2564) lhAnynaresdmiinFinmsen s yAulaLaE AN
vosrinadnulisnaeaiugnlussuulalaswetind nan1snaaesnuindmdndIningnsnssuas
I minaauwagdminuisnniian wiaiu 20.22 n¥U uag 0.86 N3N AWy fatumgdn
a ° a A | a v A a a Aoy v

Fanmansathunlgluniswaafiswezduasulriviinsasgivlaiala

A13190 1 Wntnaaviaiusarsn dmtnandu wazdmtdnansinveadnuniannisidde
Wmdnyanueulnuniinsdeasenududuing q Wednuwidetgasu 6 dUav
RRINEuENSvENILA

Fresh weight (g)

Treatment
Shoot and Root Shoot Root
SWBO 16.07 + 2.34 < 12.34 + 1.80 372+ 087 ¢
SWB10 2351+ 377" 17.55 + 2.80 5.96 + 1.30 *
SWB20 36.80 + 4.30 ° 29.62 + 2.95 ° 718+ 161°
SWB30 30.92 + 4.07 ° 20.46 +3.03° 6.47 + 1.24°
SWB40 18.72 + 2.38 ™ 14.23 + 1.89 4.50 + 0.56 ™
F_test x x x
C.V. (%) 13.79 12.99 21.09

newmn AaasnIRTImuef sy s SinguilldanmsSeudieudmneada
» fauuananegaitudfynada Aszduanudeniy 99 Wesidud
SWBO = mﬂﬂdﬂaﬁmﬁﬂgamaﬂm
SWB10, SWB20, SWB30, SWB40 =
AMULUTU 10, 20, 30 way 40 whm:uam‘u

rladevmsinganueuludisinigideans



NINTINGIMENS ImnTsudans wasinalulad M INe1dIIvAgEMIENTAIY S E T
16 U1 1 atun 1 unsan — Wwgy 2565 &9 | ke | 1

dyunauaziauaLue

mﬂﬁﬂaﬁ;’mﬁﬂmmﬂawuaﬂmﬁL?]af\]’m 20 wag 30 Wi yhiRnuwdiALEY
ANUNTIamsIY ANeily aundlu anudesly dviinansiadunaysin thunandu
LLazﬁ’mﬁfﬂammmﬂﬁqm Tneluduavidi 6 fAugeuiniy 2830 way 27.04 WURLLAT
ANUNTINTINLYINAY 38.38 Uaw 35.88 wumuns ANueluwiivu 6.12 wag 5.96 WuRluns
aundsluminiy 2.24 wag 2.22 wufiuns Aranuiderluwiniu 51.38 was 47.46 vwiinan
WaRuLAESINWYINAU 36.80 uay 30.92 nda thuinanduvintu 29.62 was 24.46 n$u waztvidn
ansIAWAY 7.18 uag 6.47 N3N MINAIAY é’qﬁ?ummﬁﬁiﬁ?ﬂaﬁmﬂﬂﬁ]mz&amaulwﬂuwam
Hnundunsele

LONE1591999

nsuvsloulnal. (2560). semsmaninsunsoulnuszey 20 U. www.qsds.go.th

915 ¥ai0] A38unS, 1Bus S5v999 uarusidng yaydl. (2564). NavoIMIInTanmAe ISy
La'uimLLaz@mmwmmﬁﬂaﬁmL'U'ﬁyl,imﬂaaﬁﬂqﬂiuiwulalmwaﬁﬂé. 79FITUNY
InwYe3, 49(2), 304-311.

$1%a ulla. (2556). Anuwa Anitutusausy andauusliiana1se1ms. hitp://www.jamrat.
net/wbtopic.aspx?topicid=244

Fueniing Sueh. (2559). Jenhdunieiduduamyanuoulnuds antuieinemaniuas
wialulad, unineduwesing. https://www.nnr.nstda.or.th

VS qane, wiyey) uslude, fidns windou, wnafsuns waawd wasidgane uiadni,
(2563). msruIEEnsasianyaveulnu It lmmansinyssie
mm%ﬁwawﬂwﬁﬂgnwﬂamﬁyslonu [57891Un15398]). &1nauNTIY
WYAYR.

8305 Leanann. (2558). 57991757y @urinded @), dnfniuiurinendoinunsaans

Lw1INE una. (2564). Uszﬁw%mwmaqﬂsnfmﬁﬂ%amwmmuﬁfmﬁ”";maaqLLasé'U‘Usw
Tunsifiumandnazii. 1158751 wmsnszagal, 18(1), 34-40.

Sywa wedin3edlng, awnsed Awiuiiy, ISya wWeen wAzITII NIIINAN. (2562).
nsfdametioananthideduanesiseigaduluinum. 173395 menmans
uazimalulad uns. sgus, 9(1), 31-39.

AL UUA UaraB1nsal Seuwdu. (2563). naveansiidendinininsenisiasaiulauag
HANGMYBNTINNENBY. 275975799075 UMT.gIsTaupd, 8(2), 153-164.



Journal of Science Engineering and Technology Rajabhat Maha Sarakham University 17
S E T Vol. 1 No. 1 January — April 2022

Fan Ga29d. (2562). wamﬂﬂ’lﬂ%ﬂEJSuw‘%éé’mﬁ’uﬁ’mﬁﬂ%amwﬁamiLﬁzglﬁuimazwawam
vesnsvissudeainmatazasiin. 275m5Inermansuazmaluladunne 18y
guaTI¥574, 21(3), 95-103.

e daseuuns, Svllng qrsnifad, uasuieas 3. (2561). nsAnwIUSIalALNE LT
13W;Tﬂ%’;mwa'mLﬂw’g’aa'Su‘w“ﬁ'é@iammﬁzg@uimmﬁﬁuﬁﬂ. 379575398
I MeayTIvANTeslu, 12(1), 1-16.

Okonogi, S., Kheawfu, K., Holzer, W., Unger, F.M., Viernstein, H., & Mueller, M. (2016).

Anti-inflammatory effects of compounds from Polygonum odoratum.

NaturalProduct Communications, 11(11), 1651-1654.



NINTINGIMENS ImnTsudans wasinalulad M INe1dIIvAgEMIENTAIY S E T
18 U1 1 atun 1 unsan — Wwgy 2565 &9 | ke | 1

wavasnsleimsinganuaulvurognidiueyyadass
Ysunaunaalsilas wazaisusenauiusdnsaulungmiu
Effect of Silkworm Waste Bio-Extract on Antioxidant Activity,
Chlorophyll and Total Phenolic Contents in

Stevia rebaudiana Bertoni.

n¥hnY deurs’ §5ga Buslve’ Ayaun vaeavemand’
AN ATUTING' ey INTIM TiaTan’
Kasideth Onsri*’, Thisuda Theanthai', Kantana Lodthonglang’,

Kesinee Sripathomkul' and Orapan Hussarang’

"AaisuINTINNYNT UM INIAETIEN sruavanun eunetleauyusil Sviauyusild
*aazivaluladmsinyes un)Ineragsvigsilnwssdl srvavhee onnewdes Smindunys
Faculty of Agricultural Innovation, Rangsit University, Lak Hok, Mueang Pathum Thani, Pathum Thani
’Faculty of Agricultural Technology, Rambhai Barni Rajabhat University, Tachang, Muang, Chanthaburi

*Corresponding author. E-mail: kasideth.o@rsu.ac.th
% ]
Unnnga

v dufivayulnsfifinsilullugaamnssnaiosiu orayulns uay
msunmduegnsnieung iesnnluanmisarislumsinugiaslsauvunazansesiu
ihmaludenld msvgnushvamlngidesuridastelimuiimmugauauysaiiazdhsandunu
msliteedld Tinnszuiumadssimueulmazioyadusunnisulnedusylond
nsnasasdasld@nummslitedminnnyanueulmsequifuoyyadass Uinunaelsiiad
waransUsznavfiuednsaulundsniu Usznoudae 5 vimanus s nslalddedmn
yavueuluy (Silkworm Waste Bio-extract; SWB0) 1Jutladuaiuny LLaxmﬂdﬂaﬁwﬁﬂ
yavusulvuiinisFensaadudu 10, 20, 30 uaz 40 Wi (SWB10, SWB20, SWB30, SWB40)
$1wau 10 91 9 ag 1 N3EON MUHUNIIVIARBILUUFNANYTAl (Completely Randomized
Design; CRD) Tufinwaiflevigvuniesniiuifeaiiongasu 6 danindsireuan nanismaaes
wu31 MsTH SWB20 dumamnuiiuSinunaslsiladiouazaaslsiladsiugsiian Tnedan
WU 8.36 war 11.00 n¥udedns auddu nsl SWB20 war SWB30 dewalifiqns

o

Aueyyadassingn lnelen EC_ wirdu 19.19 uaz 20.01 nfuhwilndnsiedns auddiu du

USunumaslsiladd walsfiuses wavarsusenauusansinludmnuwanstanieada fetiu



Jouma | of Science Engineering and Technology Rajabhat Maha Sarakham University 19
S E T . 1 No. 1 January — April 2022

& N D o Aa 2 v v '
q]’]ﬂﬂ’ﬁ‘ﬂﬂaaﬂua’]ll’ﬁﬂa?ﬂiﬂ?’]ﬂrﬁluqﬁluqﬁﬂﬂ%aﬁuau‘lﬂuwmﬂqﬁL"’UE]R]’N?]']’]@JLGUlIGU'u 20 W
= a a = ° | a A a v a = P A A Y
Nﬂigﬁmﬁﬂf}WW'{lgu’]‘lﬂﬁqLﬁillLWE]ﬂ']ﬁNaWﬂwqﬂqqu@umﬁﬁlﬂluqmﬁqﬂﬂiﬁuEJ’]VL@@WE:!WLN@W]EJUﬂU
ATNTUDU )

o o w £

AdAey: navau yavweulva gusdueuuadasy Aasliilad aisuszneuiiuedngiu

Abstract

Stevia (Stevia rebaudiana Bertoni.) is a medicinal plant that normally uses for
beverage, pharmaceutical and medicinal sectors because its leaves can recover diabetes
mellitus and decrease blood glucose level. Stevia cultivation using organic fertilizer will
maintain soil fertility as well as reduce cost from using inorganic fertilizer. Silkworm rearing
process produces a lot of silkworm excrement as its waste. Therefore, this experiment
aimed to study the effect of silkworm waste bio-extract at different concentrations on
antioxidant activity, chlorophyll and total phenolic contents in stevia. The experiment
worked on five treatments which were no applying silkworm waste bio-extract (SWBO0)
and different diluted silkworm waste bio-extract concentrations: 10, 20, 30 and 40 times
(SWB10, SWB20, SWB30 and SWB40, respectively). There were 10 replications and 1 pot
in each. The experiment was designed in Complete Randomized Design (CRD) The results
were recorded after planting for 6 weeks. It has been shown that the highest
chlorophyll A and total chlorophyll contents (8.36 and 11.00 g¢/L, respectively) were
obtained from SWB20. In addition, SWB20 and SWB30 had the greatest antioxidant
activities which EC50 of 19.19 and 20.01 gFW/L, respectively. The contents of
chlorophyll b, carotenoid and total phenolic compounds were not statistically significant
among the treatments. Therefore, silkworm waste bio-extract could be used to grow

organic stevia for medicinal purposes.

Keywords: Stevia, Silkworm Droppings, Antioxidant Activity, Chlorophyll, Total Phenolic

Compounds
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nsthyanueulyuuisUseann 2 Alansu ladawn 50 Gns nnimaUszanas 1 ans wa
Thdiy naufuansiss wa. 2 ludidndes aulidniy Wadhsvana 40 ans naslsidaiu
Uneh AudunanTuay 1 ade Wensu 14 Su nsesdnedhuuis iulduan awsaiulldau
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ey 6 Wweu avvdeumnudunsanie (pH) wazwseudmsunisinlunuiuiialaewys
mnududuseniu ¢ seunieudieutiunmslildans e
2. NMFINLUAUNITNAADS

TNUNUNTVIABBIRUUENANYIA] (Completely Randomized Design ; CRD) lng/ls
ﬁlmﬁmgawuaulmﬁlLm%'auﬁmv‘hmamam 1 5 vimuud loun mﬂﬂdﬂaﬁmﬁmﬂawuau
I (Silkworm waste bio-extract; SWBO) Lﬂuﬂa%’amuqu (e LLaBﬂ’lﬂﬁﬂﬁlﬁ’mﬁﬂﬁda
vuaulnufiinnsdesrseududu 10, 20, 30 uaz 40 Wi (SWB10, SWB20, SWB30, SWBA0)
$1u3 10 81 9 8 1 nsvan Inglilemenis@aniumaludiunng 50 faddns denszana vn 9
7 %u Wuszeznan 6 @avinowduie Wevavuilengasu 6 duanindsnnGuiinngly
VIIVLUUG ﬁuﬁﬂmamiwmaaqLLasﬁﬁa;ﬂamé’uﬁmiwﬁm’mmemmqaaaﬁ%ﬁ%' Duncan’s
multiple range test
3. nstuiindaya

3.1 guAueULadase (2,2-Diphenyl-1-picrylhydrazy; DPPH)

‘1/‘1"1mﬁmiwﬁqwéﬁma%aﬁmx AnLUAIR11ITN15U83 Predner et al. (2008) lng
anmaslulungmnumeteyiuea 95% sns1a 1:2 (W) ﬁgaﬁqﬁﬁqmmﬁﬁaq Wunan 24
hlas ntaniludusissiinnuga 8,000 seu/and LL&JﬂLma'auslalﬂfjmeﬁqwgﬁ(é]”ma%a
Basy Suanthasavanefiataldluidensiienududusing q Tneldieniuea 95% Suswh
avany InthansafnUsanms 0.5 ladanswaufuansazats DPPH aududu 0.1 fadluans
U3ues 3 addns nadlidniunds Wulilufidauu 20 wnd ﬁﬂﬂi’mﬁhﬁ_]mﬂﬁuumﬁwLﬂ%’laq
spectrophotometer 8% Shimadzu §u UV-1780 fiflameniadu 517 uilumng udheni
I#lufngvSiueyyadas Asaunsiuans wazthaildluadansmiiienen EC, lnunu
Ay = 50 luaunisdunsaildannnisadiensm agldan x ﬁammﬁm%’uﬁﬁﬂﬁa%aﬁaix
anas

v a

E]‘Vfé TUDUYYADATE = [(Awblank - Amsample) / Amblank] x 100 o)

A, blank = AINIAANGULEIYBIANS DPPH fiflanmenindu 517 wiluwns
A, sample = AN1sgANAULEsURsEsafinNaiUaNS DPPH Feueady 517 uiluns
3.2 USunumaslsiladie Aaslsilaal Aaslsilaasiu wazialsiiussnsiu
ynsialsunumaslsilaae raelsiadd raslsiladsiy wazualsyiuaensay
IngdinuUanuiBnisves Rakesh et al. (2009) vinmsdudiegnsluvg/ vy dhunviiauazen
Folulvdaun 3-¢ wuiiums Tnglionduly Felunrasyauudliivhmin 30 faandy udnh

UaNAA8LeNIUBa 95% USuns 3 fadans nuluidlawazuddudunan 24 F2luq
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st ludusissiirnmuiga 8,000 seu/anit wneawlaluiines TneinlUindgandu
LaFELATes spectrophotometer 890 Shimadzu 1 UV-1780 fifinvmieniadu 470, 644 way
649 uluns wahmilalumwamUsnueaslsiladie aaolsiladd raolsiadsy uas
WAlSTUDEATIN FIEUNT

Chlorophyll A (ChlA) = (13.36 x Aééa) - (5.19 x Aéag) @
Chlorophyll B (ChiB) = (27.43 x A ) - (8.12x A_) 3
Total Chlorophyll = Chlorophyll A + Chlorophyll B @

P
S

Total Carotenoids = [(1000 x Am) - 2.13ChlA - 97.64ChlB]/209

A, sample = AMnsgANduLaosansaiafinmENIAAY 470 Ulung
A, sample = AnsgANduLaosEnsaiafinmENIAAY 649 UluIAS
A, sample = AsgAnduLawosansaiafinmEIAAY 664 UluIAS
3.3 Usuauansusznauiuedngau

MmsaeszvsinuasUszneufluedniin Anulainuisn15ves Gao et al.
(2000) vinsafinaslungIMIUMBLONIUDE 95% SRTEIU 1:2 (W/V) %ﬂﬁﬂﬁﬁqmmﬁﬁm
Funa 24 Falue anduhlddusdedienugs 8,000 sev/unit usniendulalulinszn
asUsvneviueansiu Ineldansarin 0.1 Jadans Wuadluraenitindy 2 Jeaans uaviiu
Folin & Ciocalteu’s phenol reagent 0.2 iadans Naﬂﬁﬁﬂﬁuﬁﬂﬁﬁqmwgﬁﬁm 3 Ul
Nty 20 % Tedsuadueiun 1 dadans mauiﬁ%ﬁffué%ﬁﬁfﬁqmmﬁﬁaq 60 wiitlufisia
thluinFnnsganduuesd 765 uilummssmelaies Spectrophotometer thendildluSsuiiiey
funslinAsgIuvesnIaRnaan (il 1) enunalumsusznouiiuednsiu @adnsuauya

PYRINTALNAGN/HARENT)

0.7
0.6
05
04

0.3

Absorbance

y =0.6915x - 0.0213
R*=0.9983

0.2
0.1

0
0 0.2 04 0.6 038 1

Concentration of gallic acid (gGAEL'W)

AN 1 NTINLIRTFIUNTAUNAANTIALTUTUA 9
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mﬂmiﬁﬂmwmaadmmL%wffumaaﬁmﬁmﬂauuaﬂwﬁmu 5 yiEMURTLR UGy
we U LAinsAnyIUIIMEI9e M N P kay K mmﬂaﬁmﬁﬂu‘,awuaﬂw Tnedusunu N
P uwag K m1Au 0.16, 0.077 uay 0.258 % m1ua1nu é’aﬁ?umﬂdﬂsJﬁmﬁmﬂauuauimﬁﬁ
N15138919ANULUTU 10, 20, 30 Wag 40 Win Feviludan N windu 1.6, 0.8, 0.53 wag 0.4 n3u
31 P winu 0.77, 0.385, 0.257 waw 0.193 nsu wazd K 1WAy 2.85, 1.29, 0.86 wag 0.645 N3y
PSSy daununanewes Feefind Su (2559) AldimsAnwIethaurdiduduan
gawuaulwu%‘? wud JUsusnlulasauninnityaldfeusazyaiiannilseaia 10 wh

a

A15190 1 USunaugisiueyyadaszuararsusznauiiuednsinveswmaminuainnisidde
wmdnygaviueuluninisidesanudutusiig q e wnuiengasu 6 dUam
naaNENIn gL

Treatment  DPPH scavenging activity EC_| (gFWL’1) Total phenolic compound (gGAEL'l)

SWBO 22.40 + 0.24 4V 559 + 0.75
SWB10 20.84 + 0.31 b 5.63 + 0.66
SWB20 19.19 + 055 a 567 + 0.68
SWB30 2001 £0.24 a 565+ 0.74
SWB40 21.87 +0.26 C 561 + 0.91
F-test ** ns
C.V. (%) 1.64 13.42

s
LY [ |

naewn 7 AefunuLUIRnumeIsnyInwsingeildanmsiUseuiisuavneata

wx & ' ' A v o W aa 4 ) & o f & &

UANULANA19DY NUULANAYNIADR NTEAUAINUBUY 99 LUBTLTUN

ns lufiaauunneamieada sweo = nasluldeuimdnyanusulny

SWB10, SWB20, SWB30, SWB40 = nisladeumdnyanueulnuiiiin1sideas
AUINTY 10, 20, 30 kA 40 INRILaRU

nslitednnyanusulmusazarudutuiinaenvifiuoyyadase Ui
aaolsiladie wazaaslsfladsiuegreliduddyBaneadn (P<0.01) dwuSimasusyneu
Huednyiu Aaslsiladd uazualsiiuessdsulifiruunnsrmeadn Tnedufinnadionguu
flongasu 6 dUnsindsanFuinislivEnend wuin n1sld SWB20 wag SWB30 dawali
e uiiengvsiueyyadastifige Tnedian EC,, Wiy 19.19 way 20.01 nSurimtinae



Jouma | of Science Engineering and Technology Rajabhat Maha Sarakham University 25
S E T . 1 No. 1 January — April 2022

FOANT MILAINU (A151991 1) A5 SWB20 wud dungmanuiivsununaslsiiade way
AaelsadsIngelign dewindu 8.36 uay 11.00 N3usedns MNEIRY (191997 2) dusu
nevnuntasuledmdnyanueulnuynanududusasJadeaivan TUsunuasuseneu
Tuednsauwiiu 5.59 - 5.67 NFuANLAvRINIALNAANADENT (M51971 1) Usuunaslsiladd
Winiu 1.46 - 2.64 nSusednswazUsunaualsiuasnvindu 1.59 - 2.53 nSumadns (m15199 2)
= X Y o a ¢ o ¢ Ve +
Fanansneaeslldenndesiuaunnaeves nuaiing 113ni (2551) nAnwinavesdelulnsiau
AOMTASYAULR HandnnnnMNITAkAzUSINME ey adasrratuindnlugisszeznm
nsiusnw wudn nstddelulaswuldfinananisesngussiiueyyadassuasaisusenauy
= a v U a = = a 4 Val =
Huednsau LazapnARDINUNUNAARIUBS USgaynan Fanuiing wavamy (2559) ladinsAnw
mansmaneauveslendnyaldfoufiuyiiang Wild®) 5 8031 fie 0, 0.5, 1.0, 1.5 uay 2.0
dusialslunisndndn@eanlifinanin wanisnaasmuin msldadendnyaldifeunudn
0.5 - 2.0 diusiels Tumnvensiudadudoon warTIUINLDATINABAUADLFOUEINT
nshiladendnualdfeudu wiliiinaseusuueaelsiiadvianun arsuszneuiiuednvianun
wazqVSAUOULABATY

A1599 2 USunauraslsiladie paslsiladd aaslsiadsiy wasuAlsfiussnsiuveIme 11y
nnnstadeinvdnyanueulnuiinisdeansanududusing q e wnuieny
ATU 6 dUnvinasInENiinsTAVEILA

Chlorophyll A Chlorophyll B Total Chlorophyll Total Carotenoid

Treatment
(g L) (g L) (g L) (g L)
SWBO 3.01 +0.79 ¢ 1.46 + 0.64 4.47 + 1.12 ¢ 1.59 + 0.31
SWB10 554 +1.14 b 1.92 + 1.01 746 +1.02b 1.98 + 0.75
SWB20 8.36 + 0.46 a 2.64 + 0.74 11.00 + 0.93 a 2.53 + 0.41
SWB30 6.17 + 1.09 b 2.15 + 0.63 832+ 1.70b 233 +0.23
SWBA0 5.10 £ 0.89 b 1.76 + 0.97 6.86 + 1.10 bc 1.88 + 0.60
F-test ** ns ** Ns
C.V. (%) 12.08 13.05 15.83 14.05

nuewg Y AlefenuLuIAinumedisnyInwdinguiilaanmaUieuiieurneada

wx & ' ' Ao o W aa o o Y s & 3

fauunna19eg19iidedAgyn1eadd Aszduauldedu 99 1Wosigus

ns lufiauwaneamisadd SWBo = nslulddeumdnyanusuluy

SWB10, SWB20, SWB30, SWB40 = nsldletmsinyanusulyuiiinisideans
AMUNTY 10, 20, 30 waz 40 WINRINaIeU
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vevuivinueaslsiiadiouasaaslsfladsunniian uazlovssuoyuadassiiian i
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fuszavsnmiasiluduaiuiionsndangmiuduvidlugnamnssueldiandlodioutu
Anadududu 9
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Syl eismuding, 36 ASmuiing uazalgoeny sedla. (2559). navesdendnyaldifioudu
soanTRmaniusUsznmsveiu nananduiiulnaldasqridueyyadase
Tudn@esnn. MsarsimansaswaIuaiuns, 3Hia), 50-56.
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Effect of Cytokinin on Shoots and Leaves of Cannabis in vitro
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Ayvudufivduanilaunissensulumsldusslovimensunmdegnann ilesan
Faelunissnulsasng q 18 Seildsgendufisituunldumemnudesnisdiuunniu
nmamizidsuiedefinduitnseeiugiviiivssnsamusanumnganvesesesly
fauasunsisyivlnvestuduiiniuinisnevaveunnseiuly Tnoianizoesluy
naulelalafuiidaruddgonistnirlfifatudiln nmeaosdidldfnyinisldseslu
naulalalatiu Ao wuTasedfiu (6-benzyladenine:BA) waglawufu (6-furfurylaminopurine:
Kinetin) Tusasdmiunnsnafuuuemsudegns Ms iiednwinsingenuazluvosinm
Tuanwiaenide Usznaude 6 minevanos Idun omnsudagns MS (MS control) Llutlad
muAN 8WNsuTsgns MS Afiu Kinetin 1.5 fadn3usiodns (MS+kinetin 1.5 mg/l) 913Ul
gns MS Wi BA 0.25 Hadn3usiedng (MS+BA 0.25 me/l) WaTOINIHTIERT MS i BA 0.25
NadnIumeansuaunu kinetin 0.5, 1 kay 1.5 Haaniunodns (MS+BA 0.25 me/l + kinetin 0.5
me/l, MS+BA 0.25 mg/l + kinetin 1 mg/l, MS+BA 0.25 mg/l + kinetin 1.5 mg/l) 97U
50 %1 MIUNLNTMAADILUUENANYTAl (Completely Randomized Design; CRD) Tufinsall
fyuniengasu 8 dUami wan1smaaesnuinduiusendiinln wagduuly wandnetu
ataiifddryBan19ad (P<0.01) Tne MS+BA 0.25 mg/L + kinetin 0.5 meg/l finmsiinsanlnl
Wwdsmniigainiu 7.56 veasedu uaziinnAnlulmiedesniiaawiidy 12.64 Tusiosy
Sefuannsaliifutoyatuguuasiumnisdataysiluanmlasaideroluld

adnfny: lelalefiu wudeeraiy lawiu nswzidesdods Ay
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Abstract

Cannabis is an herbaceous plant that is accepted for medical use because it
can recover in various conditions. This makes the cannabis to be trend for higher demand.
Tissue culture is an efficient cultivation, but the appropriate hormone to promote the
growth of explant is different response in each plant. Cytokinin is a plant hormone which
is important to induct the new shoot. This experiment aimed to study the effect of
cytokinins that were BA and Kinetin in different ratio on MS media to induct the shoot
and leaves in vitro. This experiment worked for 6 treatments such as only MS (control),
MS + 1.5 mg/l Kinetin, MS + 0.25 mg/l BA + 0.5 mg/l Kinetin, MS + 0.25 mg/l BA + 1 mg/l
Kintein, and MS + 0.25 mg/l BA + 1.5 mg/l Kinetin. These had total 50 repetitions. The
experiment was designed in completely randomized design (CRD). The data were
collected on 8th week of shoot and leaves. The result showed that MS + 0.25 mg/l BA
+ 0.5 mg/l Kinetin had the highest shoot and leaves induction (7.56 shoots/plant and
12.63 leaves/plant, respectively). Therefore, this information can be used for a basic and

a guideline for cannabis production in vitro forwardly.

Keywords: Cytokinins, Benzyladenine, Kinetin, Tissue culture, Cannabis

UNiI

Fyrndufiviifanudifyuazifordesiuiidinuywdlundvesnsldusylon]
ndusng q vesduiymudunaiu Inednsldusylosiandiyueniunit 4,000 U
wu Wuemnsauniedn Widudnanfnfienisieunats vseldvigunsalsng 9 Wu Wen
viseidein 1Tudu uaﬂa]’1ﬂﬁé’qﬁmﬁﬁ’lﬁig%ﬂuﬂ%’ﬂidaﬁuuﬁl,uwmﬂ’lsLL‘WWéashwiatﬁm (SENNIA
anssailooanng uas Tudmn nngvslndg, 2561) fyw Temdinenenansh Cannabis sativa
L. daidutivluied Cannabaceae \Jufivaugnenalifies aenueninassiy (Deoecious)
wio1anuiduuuunenuenmesINgy (Monoecious) ¢ Ayymueglulwagienireugu
Tuvaneviuilan W wde auidnild uwazazTueennans Ayudaduiindugnuaziiong.iies
Uie annsaisaiviaouinnugdldszanm 1 - 3 wes Snvarddudoundn fmse du
iAo ndsaneennonudiazngansaiaiulamisdidu @ud Midesauns, 2561) Msveny
g Agrwuuldiudaldaiuayuanudein1srein1anIsinynskazd LasunIsNAuIA Y
NsUSuUTaLg uidewuU Ui uiivatuadelnl dmsuanamnssuiyn FBnadatudiu
mﬂé}'w%amﬂﬂauﬁﬂLLUUG’T’QLauLLazm?usn&Jﬁuaﬂuwaamwmaawmﬁﬁuﬁﬁaﬂamgq Tenanedu
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wuRtulaeily Tneniseeeiuslaelddiudg 9 anddu dgauseasdiiednwm

ANUUSEVEMNITUgNITHLazdnvaizwliouiu Tnenslaauiuuudsiudunisdaiiuain
AudlugNudauswasnisimssuaninuindsuiiion1svisndmsudulaauiiiiieinlm
(Adhikary et al,, 2021) Mswziasaiioe Asn1sdterdulngIunileve sy NGeslu s

dupsginuszneumenists Uimia Il waraisnivaunsasaiulsluanmyuaeniae
FAUVTILALAIUANAN NI 1 DU kaskAzANAL Fudiumadiniswsydulauas

q

D

o

fimsianunlavaeguuuy wu @wnsanmunduiaada (Callus Formation) waawmudu
v Al s a2 A A o & ) ] o . & = W
fuiiauysal Wietuduiviimnzitesinuduedelr (Organogenesis) NTUTHIML
% v oA ¢ A = o ) ' v o & v oA ¢ & A & &
Jusuiauysalvsetimsimuiludnng feusdiiaunduduiauysel suduinzidesile
Y Y Y o N A A o i o = a a
worlasinwuadutue) wavihnsiasuoms lslonina1idinsdinauaunsa lunsiuusum
P [Py v Yy aa o - v o v a ¢l
Ippgelaififduan gavneaslanunlidnyaemeuiuinuuun meanulisuuasyseloyud
wnsvaneesiyyn ity luiivndenuddynaasegisluginianaginlan dmsu
UszindalnetudurfusnluedengJusendeddniniseygnlidnwiwaridedyiiie
Usglovdlunensunmd nmsunlatisdunse savygRenaninlilng w.e. 2522 Geinaln
aunsmhiglvinmsAneideiiieuselovinemsummdls Wesndgrduiendusy o
Tuman1sunme (1391 Ngnnsena, 2561) Fsludagtuldussuiangruneeansa w.e. beos
IeenidnnszatygRonanialilne walbdel Liusnaunsnihnyuluimsfineidoie
Usgleinnansunmdla (nnsensie 1599 N3Y80UYIALaYNITOUYIRY, 2564) N15ANYIITY
Wenfuigyanddianudfgysennisnisunndiduegids lnsamznmsfinwanseddnynided
Tudiusng 9 vessiuige endregramu aen Tu lnsansddginuludgyuazduniidnegns
unsvane laun Delta-9-tetrahydrocannabinol (THC) ag Cannabidiol (CBD) (se#insd anssnd
lwpung wazludn ngvsindg, 2561) asesngndrdny delta-9-tetra-hydrocannabinol
(THC) Feligdriadnuszav wazans Cannabidiol (CBD) Mlaiignasadmusyam fgywilneasd
THC 110171 CBD tngannmsieseiluriyauwisanenuginesiviunm THC lnsadewiniu 1-2
fiadn3u/lu dluiguluanazl THCA Nlifignsundudulvgundegnuamisninuieuay
biAnnszuaunsasuntasain THCA Wu THC ansdrdgydanan gnldiiiesnwilumann
WwaweINs dmnsatielesuarussmauliuthenisruRaunAiniesenewasInla Wy
I Y} Y a d' v o = P @
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° o X A A A oz oA o W aa Yo A
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Angenuazluveaiyyiluanmiasnie iealuwwimdunisidasngulelaladuluniseuey
N13R3LAUIANIMNIEaN UL IMITEAT MS dmSUNITHARAUNYY1AI8TTNITNITINIELEES
& 4
ieldesiald

8AIUNITIY
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$1uu 300 won wvhnsHenaTedeusanaged 70% 15 FuTl udEeendBTNdUNE
U Haiter® $1u21 2 50U e thndunaufiu Haiter® inaadudu 10% w15 undl wazaindu
NeU Haiter® innnadadu 5% w5 undl wazdraeinduiiiiunsandesn wiu 15 wiil
wdanTnsenandosenduiyy tesaduigyuunmadeduriauiiiniouems
LgaqL%aqmﬁ MS ausmaenaaesne q s1uau 1 sense 1 99n wideentuiilueuudu
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P33EN15e4 Pierik et al. (1979) Ingldoasluungululnlafiu Ao BA way kinetin ludnsndqu
fusnsnefuuuevsudagns MS Wednwmsiineenuarluresiyyluaninlasnde Ussneu
e 6 wheneasd Lok 91vsulagns MS (MS control) WWulladuaiuay emmsudisgns MS
i kinetin 1.5 fiadnsusiodns (MS+kinetin 1.5 me/) 911M13udegnT MS fifia BA 0.25 fiadn3u
Aofns (MS+BA 0.25 mg/l) wazemsulsgns MS fifin BA 0.25 Gadnfusedns waufy
kinetin 0.5, 1 ag 1.5 Hadnusodns (MS+BA 0.25 mg/L + kinetin 0.5 mg/l, MS+BA 0.25
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A2835 Duncan’s multiple range test

NAaN153gkazaNUII8Na

MnnsAnwmeassnsiteesluundulelalaiu fo BAwazkinetinludnandud
LANANAUULEINITUTIgAS MS Wednvinisiinsenuarluvesiyluanimdasnide
U 6 wtheneass ek 01msulegns MS (MS control) Wuiadeaiuan 01vnsulisans MS
fiia kinetin 1.5 fiadn3usiodns (MS+kinetin 1.5 me/) 9113Ud9gns MS iy BA 0.25 fiadnu
AodnT (MS+BA 0.25 mg/l) uazeIMISUiegns MS Ffin BA 0.25 fadnfusiedns waufy
kinetin 0.5, 1 waz 1.5 Jadniusodns (MS+BA 0.25 mg/L + kinetin 0.5 mg/l, MS+BA 0.25
mg/l + kinetin 1 mg/l, MS+BA 0.25 mg/l + kinetin 1.5 mg/l) TUANNANISNAGDITIUIULDN
wazdwludledynilengasu 8 dUai nui SuausenvesiyuiAalmifinnuunneiig
atafifdndryBneana (P<0.01)Immﬂw*m?:&mﬁaL?jaﬁ’fgmuua’lmitﬁdqm MS+BA 0.25
mg/l + kinetin 0.5 mg/! ﬁﬁwuauaammmﬁqmwﬁﬁu 7.56 san/fu sesaanldun msmzides
L‘ﬁal,?jaﬁ'zgmmmilﬁnqm MS+BA 0.25 mg/l + kinetin 1 mg/l, MS+BA 0.25 mg/l + kinetin
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1.5 mg/l, MS+kinetin 1.5 mg/l wag MS+BA 0.25 mg/l InasiayinAu 5.82, 5.76, 5.58 wag
5.50 gon/fu amay wazmamzidsaiededymuuemsudsgns MS control iy
&Jamﬁaaﬁqmwhﬁ’u 4.06 89/ (AN5197 1)

= o o | o o & 9 ¢ o a
A131991 1 9waugeanazdiuiululndvesiguiibesuuemsdunsizigns MS iiu
gosluungululalaivyiasng q vaawsararudutuilodyuiiongasu 8 dUam

Treatment No. of shoots No. of leaves
(shoots/plant) (leaves/plant)

MS control 4.06 + 1.99 <V 6.54 + 2.79 <

MS+kinetin 1.5 mg/L 5.58 + 3.18 ™ 8.68 + 5.65 ™

MS+BA 0.25 mg/l 5.54 + 2.47 * 8.64 + 5.35

MS+BA 0.25 mg/l + kinetin 0.5 mg/l 7.56 + 4.00 ° 12.64 + 6.34 °
MS+BA 0.25 mg/l + kinetin 1 mg/L 582+ 246" 9.66 + 5.46 "
MS+BA 0.25 mg/l + kinetin 1.5 mg/! 576 +3.22° 9.32 +4.75 "

F-test ** **
C.V. (%) 15.77 16.02

nnewn ARdsmuLRifinufeisnysnSinguildanma isuifisuamaad
* fannuwanaeeg19itedfynieadn Aseduaudeiu 99 wWesidud
MS control = mmswﬁﬂqm MS (ﬁﬂ%’ﬁlmmu),
MS-+kinetin 1.5 mg/l = awnsudegns MS iy kinetin 1.5 fiadniusiedns
MS+BA 0.25 mg/L = 91sufsgns MS it BA 0.25 fiadnusiedns
MS+BA 0.25 mg/l + kinetin 0.5 mg/l, MS+BA 0.25 mg/L + kinetin 1 mg/l, MS+BA
0.25 mg/l + kinetin
1.5 mg/l = mmmﬁqgm MS Tifis BA 0.25 fadnsusednsuaudiu kinetin 0.5,
1 uay 1.5 Taaniusdedng

drsnnulurestyuniifalmdfianuwnndsesdidedfydmeada (P<0.01)
ImaﬂmwwmﬁmLﬁaL?jaﬁayﬁmuummiLL%qqm MS+BA 0.25 mg/l + kinetin 0.5 mg/l Jg1uu
Tusnilaawiniu 12.64 Tu/fu sesaanléiun mimmﬁymmfm?iaﬁ’iymam’ﬁwﬁaqm MS+BA
0.25 mg/l + kinetin 1 mg/l, MS+BA 0.25 mg/l + kinetin 1.5 mg/l, MS+kinetin 1.5 mg/l uay
MS+BA 0.25 mg/l lnediavindu 9.66, 9.32, 8.68 Way 8.64 TU/AU ANEIAU LA ANTINEAE
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(Letham, 1974)

ﬁEUNaLLaZLﬁUBLLu&’

nslansngulalaleiivienisiinsenuagluvesiguluannlaenievesgnsemis
MS 15 BA 0.25 fiadnsuseansnauiu kinetin 0.5 Jadnsumedns dn1siineenlniadenin
aa' o v = a A i "o Y = i o
Pgaviniu 7.56 seasiadu wazinisiialulndwdeniigawindu 12.64 Tusesu Gaunnsineiu
| Av o v a aa v & v v & a o
agiitudAyBan1eadiv (P<0.01) datuaunsaltidudayaiugiuiasiuimnenisudniyyiiu
anwlaonieselUls
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R32 flyuafinavitaadu 5.42 kW (18,500 Btu/h) nsvaaealseuifisunisussndandsany
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waziLAuduaseinduuuvaonuiaagyIn1e Sanue1vionaaa 5 wasnieluduiued
Lese17ing ﬂWiwmaaaﬁlﬁﬁwmimmumszﬂ'ﬁﬁ’lmﬂmﬁuﬁﬁm%’uﬂ%’ummﬂ 1.0,2.0,3.0,4.0
waz 5.0 kw ﬁqquﬁﬂ%’ummﬂmﬁ 25°C pelueaiueinefiditud 25 m? ¥aenan
09.00-17.00 u. wan1sVAaBINUIINUS AL TinduuunaenuidgynAliaussauege
muuusiuGsUlneiiidulseansvesaussausnsvanudu (COP) waswihiu 7.24 uay
7.12 mUanau H9nsaEiuysEans nmwaseu (EER) windu 23.16 Btu/h/W Lag 22.49 Btu/h/W
mudduiamdsnuliiieds 1.08 KW waz 1.14 kw LLa%ﬂ’]{L‘ffWé’N’mVLWﬁWLQ?EQQ@@ Wi
8.8 kWh/day wag 9.16 kWh/day (09.00-17.00 .) Anarlgangaunasuluinvindu 37.15
U/ uay 38.67 U/ U
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Abstract

This research was a comparative study of performance on a split-type
air conditioning system with the solar collector. The system consisted of a vapor
compression with an inverter system, air-cool type condenser, R32 type of refrigerant,
and 5.42 kW (18,500 Btu/h) of cooling capacity. To determine the system performance
and the potential of energy saving between solar collector, two experiments were con-
ducted as testing an air conditioner combined flat plate solar collector and testing an
air conditioner combined vacuum tube solar collector. In which the copper tube is 5
meters long, installed inside the solar collector. The cooling load for air conditioning was
controlled at 1.0, 2.0, 3.0, 4.0 and 5.0 kW, in a room area 25 m?, at a constant room
temperature of 25°C, the time of testing 09.00 am - 05.00 pm. The result show that
the air conditioner combined with vacuum tube solar collector was best effective
combination system more than flat plate solar collector, the coefficient of performant
(COP) was equaled to 7.24 and 7.15, energy efficiency ratio (EER) was equaled to 23.16
and 22.49 Btu/h/W, the average maximum electric power was at 1.08 and 1.14 kW, and
the electrical energy was consumed at 8.8 and 9.16 kWh/day (09.00 am - 05.00 pm)
which will cost equaled to 37.15 and 38.67 baht/day.

Keywords: Energy Saving, Air Conditioning System, Solar Energy, Coefficient of Performant
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(2551) ¥hnsuilsEavisnmasaniasuemialaensiianuouisnniesesusuenauinn
12000 Btu/h ansvarsiu R22 Wiedeauaniasunnufeunaniasufuinsuiunisldiaies
mémﬁﬁaumnLmeﬁm&ﬁmaqmwgﬁmaqﬁlﬁama?{aﬁ 57.4°C  Fwihnshamaaiosuanidaon
anuSeundsnounsawesiaglaaads COP wihiy 4.0 19l 2.07 kw-h taeliuszndnlndn
anduld 38.76% dadufinsiutuiiiiluinissSuernirazldnoumsawaslunisadng
LLﬁqﬁuTﬁﬁumﬁvﬁmmLﬁﬂﬁluaﬁ&mmduizuﬂmmamL‘wﬁalﬁua%Lﬂuqﬂﬂﬁzﬁﬁﬁwé’ﬂmﬂw%
mnﬁqmiuwuuﬂ%’ummﬂéf’m%’uﬁﬂ%ifwm&whuiéfﬁwmﬁ%’ﬂuﬁimﬁaaﬂmLLé”;‘ljquUd'l
A COP A1 EER wazraUseudnluiifiugy
Falusuadeiifunsnuiuiouiisunisusendandnuesseuudiuona
wuukenadusmAURLAUSELaseiing Tnefindnnnsdetaissusuenasindunesines
unRndssInAuF AU Siduaseniing IiﬂEliﬁﬂ?’lu%/au?\]’]ﬂLLﬁQa’]ﬁﬁgLﬂuﬁTﬁ’JEJL‘WIQJQMMQZEI‘SUBJ
ansvhanudulussuulidausuiuduiietislunisannisyasinautaranfdanisyinay
YosmoLNTAwesas lunsfinlszansnmlisusruuUuema ez fahndsnunaunuuild
ThAnuselowy ﬂzmzqmmﬁmﬁlumsamwﬂaqLﬂ%faﬂﬂ%’ummﬂﬁamégnﬁaLﬁ‘u%’ﬂﬁummﬁmé



Jouma | of Science Engineering and Technology Rajabhat Maha Sarakham University 39
S E T . 1 No. 1 January — April 2022

A/ANUUNITIY
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Abstract

This research idea is a development of a simple automated inventory storage
system for low-cost warehouse storage guidelines. The study was accomplished by
modeling an automated inventory storage system which was obtained from the study
of planning patterns and the process of collecting and picking goods in the original form
or by manual labor. This information helps to improve work processes and design an
automated inventory storage system.

The results showed that the inventory storage by manual labor could finish
the task in a total time of 132.62 minutes. Comparably, the improved automated
inventory storage model can reduce the operating time to only 105.67 minutes, which
illustrates that the system obtained from the development can be presently used to

create an inventory storage system.

Keywords: warehouse storage, automation, cycle time
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Abstract

The problem of rainfall non-seasonal is a main problem that affects to raw
water supplying, which is insufficient to meet the demand of population in terms of
consumption and water supply. Nakhon Ratchasima Province has an area that suffers
this problem around three out of fourths of the total area. Mueang District has been
facing this problem continuously since 2016-2019. Si Mum Sub-District has insufficient
raw water and sources for water supply that often effect to water lacks for use in the
dry season. In additional, the tendency of the community to high expand as it is a turning
point of the motorway. The increasing population as a result in increasing for water
demand as well. The aims of this research are to analyze potential areas and to
determine guidelines for supplying of water sources for consumption to support future
populations in the Si Mum SAO. The methodology of this research is analyzing the current
situation of the consumption water system, forecasting future demand for consumption
water, and analyzing potential areas for supplying consumption water resources using
the principle of Potential Surface Analysis (PSA) integrated with the Geographic
Information System (GIS). The result is a location that has potential as a new water
source area that classified as areas with high, medium, and low suitability. The high
potential area being a new water source area is nearing the old water supply source of
the community. It recommends planning guidelines for new water supply and calculating
the water capacity of the new water source, the capable of holding approximately 70,616
cubic meters of water to support the projected basic demand of the population over
the next 30 years, in addition, to propose a way to improve the landscape around the

new water source to be a recreation area in the community.

Keywords: Supplying of Water Sources for Consumption, Potential Surface Analysis (PSA),
Geographic Information System (GIS)
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Abstract

The research aims to examine the coliform bacteria contamination in Kut Ta
Po canal that flow through of Watthana nakhon Sub-District Municipality zone, Watthana
nakhon District, Sa kaeo Province. The sampling site was divided into 8 points. The water
sample was collected in two times, in August 2020 of rainy season sample and in
December 2020 of drought season sample. The water quality was conducted by
analyzing total coliform bacteria, fecal coliform bacteria, physical, and some chemical
characteristics such as pH, temperature, dissolved oxygen, EC, total dissolved solids,
turbidity, transparency and BOD. The results showed that total coliform bacteria was
75->1,100 MPN/100 mL, fecal coliform bacteria was 11-38 MPN/100 mL, pH was 6.16-7.60,
temperature was 25.2-28.8 °C, dissolved oxygen was 1.99-6.02 mg/L, EC was 150-200 ps/
cm, total dissolved solids was 120-150 mg/L, turbidity was 97.5-172.2 NTU, transparency
was 30.1-56.1 cm, and BOD was 1.22-13.24 mg/L. The water quality of Kut Ta Po canal
was ranged in the limit of water quality standard in surface water sources, category 3,
except drought season, DO was lower while, BOD was exceeded. The obtained
information of this study could be used as a guideline for preventing and solving of

water pollution problem that occur in the future.

Keywords: Total coliform bacteria, Fecal coliform bacteria, Surface water, Contamination
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Abstract

The purpose of this study was effectiveness of Muay Thai exercise on related
to change body mass index (BMI) and body fat percentage in undergraduate female.
Ten subjects with overweight (BMI> 23 kg/m2) aged between 18 - 24 years of age.
Purposive sampling selection according to the criteria. Research instrument is Muay Thai
exercise program. The subjects performed Muay Thai exercise 3 days a week for 8 weeks.
(60 minute per sessions). The assessment level of overweight variables were body mass
index and fat percentage compared between pre-test and post-test by Paired t-test.

Result After 8 weeks of Muay Thai exercise training of the sample found BMI
(24.68 + 3.34) and fat percentage (33.42 + 3.49) compare with before start the program,
BMI (26.38 + 3.39) and (36.72 + 3.40), had statistically decreased at the 0.05 level
significance. In conclusion, The Muay Thai exercise program is a suitable program to use

for the female with overweight.

Keywords: Muay Thai Exercise, Overweight, Body, mass index, Fat percentage
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Abstract

The purposes of the research were to study the effect of group exercise pro-
gram on quality of life of Rajabhat Maha Sarakham University’s staff and students. The
twenty participants were RMU’s staff and students gained by purposive sampling tech-
nique with average age 29.59 + 7.20 years, weight 58.34+4.20 kg height = 158.34+7.20
cm. Research instruments include 1) Group Exercise Program Practices including Aerobic
Thai boxing, Step aerobics, Yoga, Zuba and Power pump Practice 5 times a week, Monday,
Tuesday, Wednesday, Thursday and Friday with 45-60 minutes/day for 8 weeks, 2 )A
Standard Quality of Life Questionnaire (SF36), and 3) A Satisfaction Questionnaire regar-
ding the group exercise program before training and after 8 weeks. The statistic used to
analyze data were mean, standard deviation. Dependent Samples t-test was used to test
the hypothesis.

The results were as follows:

1. After the 8-week continuous group exercise program, the sample increase
rate of quality of life representing 9.60 percentage. Quality of life in 4 aspect including
body aches, fresh, social activity and mental health of the sample statistically showed
higher score than those training at the .05 level significant difference.

2. The sample are satisfied with participating in a group exercise program at

the highest level (}=4.59 S.D. = 0.52)
In conclusion the group exercise program training resulting in improving

quality of life of RMU’s staff.

Keywords: group exercise, quality of life
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Abstract

This research conduct a descriptive cross-sectional study. The objectives of
this study were to study knowledge, attitudes and practice of Som-Tam (Thai papaya
salad) eating of undergraduate students at Rajabhat Maha Sarakham University, and to
study adverse effect from eating Som-Tam. 389 students were samples gained by
Accidental Sampling technique. The tool used to collect data was A Questionnaire
regarding knowledge, attitudes and practice of Som-Tam (Thai papaya salad) eating of
the students. The statistics used to analyze the data were percentage, mean and
standard deviation.

The results showed that most of students were female (67.10%), aged between
20-22 years (61.70%). The sample like to ate Som-Tam with crab and pickled fish at the
most level 34.19 percentage. The students had knowledge about eating Som-Tam at a
high level (} =7.99, S.D. = 1.74). On attitudes about eating Som-Tam, it was found that
the students with the most agreeable attitude were that Som-Tam purchased from the
entrepreneurs was more delicious than cooked by themselves (54.24%). The practice of
eating Som-Tam, it was found that the most of students were washing vegetables every
time before eating with Som-Tam (} =259, S.D. = 0.59).

The sample group found an adverse effect arising from eating Som-Tam
accounted for 43.19%. The symptom found was diarrhea (85.71%) followed by
abdominal pain (52.97 %) and thirsty (44.64%).

Keywords: Knowledge, Attitude, Practice, Som-Tam (Thai papaya salad), Adverse effects
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