










file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240624
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240625
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240628
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240629
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240629
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240632
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240633
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240644
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240645
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240645
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240674
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240675
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240682
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240683
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240683
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240684
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124240685
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496634
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496634
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496637
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496638
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496638
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496639
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496639
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496640
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496643
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496644
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496763
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496763
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496765
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496765



file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496770
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496771
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496776
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496776
file:///D:/1.%20พะเยาวิจัย/1.3%20พะเยาวิจัย%2012/15.1%20ไฟล์/2.%20วิทยาศาสตร์และเทคโนโลยี/6.%20เกษตร/สารบัญ.docx%23_Toc124496778



mailto:ampornphusri@gmail.com

























MSUSSHUSENSSAUET

PHAYAO RESEARCH CONFERENCE

WEERRDLY F—4

10

XL

uwn

P

¥ )| @uwy

o)

&) A ~vin Mo NYIINEN O

' v L4
NANISNIANBUFNU AN ARDES ﬁuﬂ'ammzwmmi?wwfmmuw

VAINT VBN ATUAHUAWNNTVAREY (nasauRmanTfinaaisasini lrgnuiiewseuifioy

mwLLmﬂmNﬂﬂum‘jTMw%wLmuﬁmmuﬂﬂ‘j:ﬂﬂum%} Organic Matter (OM), Nitrogen (Total N),Phosphorus (Total P),

Exchangeable Potassium (Exch.K), Exchangedble Calcium (Exch.Ca), Exchangedble Magnesium (Exch.Mg)

UBHNB YR 1A (OM) WULBHIDB R RIANT . VINAYIAAaIUs UANASTWINaa R
q q q

Vssnalulmsiawionna (Total N) Ussnaslulasewimsaiis@uisadnuseyndmaassua uananefiuneada

BN aaNBS AT RAALA (Total P) NAFINNSNAREINLAN UBNnosaanasafiaria inuazitiuilgs leafiaysin (Ul

T@ LL@@&‘@GVI@Z\]@\‘I@@@\?LLWT}J UANANAUNIETRA U%NWMT‘W LLVINL‘%ENﬁLL@ﬂLUﬁE%T@ LLZ\]EZLﬂ‘HUT&TﬁI%u (Exch.K)

U3 HIUARAIIINNBUNTTVIARBILG (HUANANAWNNEAH Usuioiuan@aniinanildslnnsaiini sy T

(Exch.Ca) fiannoupa@eniitiuila: loana i asRmaAaasi B HANTHS THLANANAWINEDR UsH10

unndsafuaniUfeulandaiuysslom Exch.Mg) SU5unaunndeniiuanildeulnvdeindsy o lumnud

Tnduynawmesssliusnansimeads (nawi 3)

dl Ey = a =1 = ! ¥ =} i L ¥ ey <
M5 3 NN‘UGW]'NLﬂN?JﬂQG‘IHL‘JJ‘?EI‘LILV]?.I‘].Iﬂﬂ‘LJﬂ"I’iT‘Iﬂ‘VﬁVILNuVI LL@%%NQW‘I‘J‘T‘MW‘?WLNHW

Treatment OM(%) TotalN(%) Extr.P(%) Exch.K(%) Exch.Ca(%) Exch.Mg(%)
1 2.77/4.51 0.12/0.19  0.022/0.019  0.171/0.012  0.004/0.078  0.023/0.019
2 2.73/4.51 0.12/0.18  0.022/0.024  0.173/0.014  0.005/0.076  0.023/0.021
3 2.64/3.94 0.12/0.18  0.020/0.019  0.155/0.013  0.006/0.086  0.023/0.019
4 2.47/4.35 0.11/0.18  0.021/0.020  0.158/0.015  0.006/0.091 0.022/0.021
5 2.63/4.53 0.12/0.18  0.022/0.022  0.159/0.014  0.006/0.095  0.023/0.020
F-test ns ns ns ns **ns ns
CV.(%) 12.74/12.16  17.64/11.78  10.62/18.79  13.93/17.12 10.39/12.42 8.95/16.11
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Effect of dietary protein levels on growth performance of Pekin Ducks during

1to 14 days of age
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Abstract

The objective of this study was to determine the effect of dietary protein levels on growth performance of
Pekin ducks during starter phase at 1 to 14 days of age. Two hundred of one day old Pekin duckling obtained from
a commercial hatchery were divided into 5 groups (dietary protein levels; 20, 21, 22, 23 and 24%) and 4
replications with 10 duckling/each. The completely randomized design (CRD) was used in this study. Ducks received
feed and water freely available at all time (ad /ibitum) until 14 days of experimental periods. The results showed
that ducks fed the diet with 21, 22, 23 and 24% protein showed highly average daily gain than ducks fed the diet
with 20% protein were 32.58, 33.47, 33.36, 33.10 and 29.30 g/b/d, respectively (P<0.01). Similarly, feed
conversion ratio were 2.09, 2.04, 2.05, 2.06 and 2.35, respectively (P<0.01). Furthermore, the results showed
that ducks fed the diet with 21 and 22% protein showed highly protein efficiency ratio than 20, 23 and 24%
protein were 2.28, 2.23, 2.13, 2.12 and 2.02, respectively (P<0.01). In conclusion, this study indicated that the

optimum dietary protein levels for Pekin ducks during 1 to 14 days of age were 21%.

Keywords: Protein levels, Growth performance, Pekin duck
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11989 UnRmBesas uisuazwananngn Wilaszanm 160 wavnai wWisnlafung fiwinseladude
Faiindazanos 4.0 Alansu uazdaileminuszanm 3.5 Alandu (9381 uazAmy, 2550) wanaAsdavalan
azagitans 4 9 5 e Tasgnanuazislnadandn ¢ ogtulszmedn anainglsl suads Beaus
uazlne dmsugramnsasdntnlszmelng fanapasnisualnadleiinge 9.0 fs 9.5 nituiyd Taalned
nnsssannitauiafUdsanninglsy wazdin (ounwed uaz saygn, 2565) adnfidnuasfunaniie
WAsuifeuiuideln uasfinamlususfinludnsa (polyunsaturated fatty acids) TuiBannige Goiduaslamidu
WUalnm (Kuzniacka et al., 2020) iiadnfsanaiuaimisfidtdedasldialan dlasuazanufanionay
ianinengs (Chartrin et al, 2006) nnawdndmdaiiunisanlnaesdanenssansa uaqiunisdsadn
welaagnedaiunisndnuuugaamnssn enisudlaanistuszmauazasenn Tnaluideumins
.. 2565 UszmalngRiusnianiaaeadniasanionn sauam 8.17 amsda ame dauam 7.19 aiud
waziiniflolans S1uam 0.67 e (guemaliladasmunauaznisiieats dwinsmudnnssnasadiss,
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Laudadio et dl., 2012) Tunemsennssnn irsudBanaddsiuneananaaumenis (Weenansasas 20) azvinti
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TIWNHNNTNARBILUL Completely Randomized Design 41waw 5 tJade (ssiulusaiuluenis 5 svéiu; seeaz 20,
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Average daily gain (ADG) = Body weight gain / Days of experiment

Average daily feed intake (ADFI) Sum of feed intake / Days of experiment

Feed conversion ratio (FCR) Feed intake / Body weight gain

Protein efficiency ratio (PER) = Body weight gain / Protein intake
miﬁmﬂxv{;@gammﬁﬁ: TununanAasIUL Completely Randomized Design 41149% 5 1134t
Taduaz 4 40 al,ﬂ‘i"l:ﬁﬂ"mﬂLLﬂ‘iﬂ‘i'ﬁWﬂﬂ\?"Jﬂﬁd@TQH Analysis of Variance (ANOVA) LaziAsuifiauniiaas
Tmg The Duncan’ s New Multiple Range Tests (Steel and Torrie, 1980)
aauiivinnisnaaas: WTNnaaeIaIAEIEnaAI AR ANRATIAINAANEATUSTYN A ADLY

4 o/ o/
QV]?J"I?T’]N@I‘ELL@&‘V]WT%T@@ HINEIRYINTNG) LA

Table 1 Feed ingredients and nutrient composition of experimental diets

Experimental diets Protein levels (%)
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20 21 22 23 24
Ingredients, %
Soybean meal 5.00 7.70 10.40 13.10 15.90
Full fat soybean meal 35.60 35.60 35.60 35.60 35.60
Broken rice 53.20 51.00 48.85 46.70 44.00
Rice hull 2.14 1.71 1.19 0.77 0.52
Soybean Oil 0.27 0.34 0.39 0.39 0.66
Dicalcium phosphate' 2.25 2.20 2.20 2.15 2.10
Calcium carbonate? 0.29 0.29 0.29 0.29 0.30
Common salt 0.39 0.39 0.39 0.39 0.40
L-Lysine 0.29 0.22 0.15 0.08 0.00
DL-Methionine 0.07 0.05 0.04 0.03 0.02
Premix® 0.50 0.50 0.50 0.50 0.50
Total 100.00 100.00 100.00 100.00 100.00
Nutrients calculated,%
Dry matter 89.47 89.39 89.33 89.32 89.06
Crude protein (Nx6.25) 20.00 21.00 22.00 23.00 24.00
Calculated ME, kcalkg 2,900 2,900 2,900 2,900 2,900
Ether extract 7.09 7.7 7.22 7.26 7.50
Crude fiber 8.38 8.18 7.95 7.76 7.59
Calcium 0.75 0.75 0.75 0.75 0.75
Available phosphorous 0.50 0.50 0.50 0.50 0.50
Lysine 1.42 1.42 1.42 1.42 1.42
Methionine 0.40 0.40 0.40 0.40 0.40
Methionine + Cystine 0.74 0.75 0.76 0.78 0.79

' Contained 23.31 % calcium and 17.48 % phosphorous; 2Calcium content 38.00 %; *Mineral and vitamins
premix provided the following per kilogram of diets; manganese, 86.28 mg; iron, 108.11 mg; copper, 62.74 mg;
selenium, 32.75 mg; zinc, 136.99 mg; iodine, 1.64 mg; vitamin A, 1650 IU; cholecalciferol, 330 1U; vitamin E,
100 mg; vitamin K, 4.31 mg; vitamin B,, 2.53 mg; vitamin B,, 8.02 mg; nicotinic acid, 53.96 mg; vitamin Bg,
2.53 mg; vitamin By,, 1.54 mg; pantothenic acid, 13.23 mg; folic acid, 1.38 mg; biotin, 5.50 mg; and chorine,

2583.33 mg
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nansAnen woadefiinsusmnsTsfiussaas 21, 22, 23 uar 24 fisaniawsnydulntnaresiv
gonaufaiilnsulafinaanas 20 unnasinesefiiedAnBenneaain (P<0.01) fanfiu 3258, 55.47,
33.36, 33.10 WAy 29.30 NinABFAIAaTH Auay WuanszaLTUsAuRuAnansiusaEay 20, 21, 22, 23 uat
24 TugawansznuaeUsuinevsiau dandu 68.63, 68.03, 68.16, 68.42 waz 68.17 NSHABFIADTY
AANFISL (P>0.05) uazwuandndilesulshiusasay 21, 22, 23 uaz 24 fsnaniawaeuaisiduinmin
slnadeeiu Anadefilnsulusfiussaas 20 At 2.09, 2.04, 2.05, 2.06 uay 2.35 AuaNdy (P<0.01)
ananiliamuandeilniuTusiusenas 21 uaz 22 farAnanmnialallsiugenandnilasuammnsTussin

;@T—_IZ\]?J 20, 23 uay 24 ﬁﬂl’WLﬁu 2.28, 2.23, 2.13, 2.12 way 2.02 ATHAAL (P<0.01) ﬁ\‘iLLﬂ@ﬂT‘l& Table 2

Table 2 Effect of dietary protein levels on growth performances of Pekin duck at 14 days of age

ltems Protein levels (%) SEM
20 21 22 23 24

Number of birds, bird 40 40 40 40 40 -

Initial weight, g 57.99 58.22 57.94 58.54 58.20 0.03
Final weight, g 468.14° 51439  526.45° 52551  521.62°  O.16
Body weight gain, g 410.15°  456.18°  468.51°  466.97°  463.42° 9.19
Survival rate, % 100.00 100.00 100.00 100.00 100.00 0.00
Average daily gain, g/b/d 29.30° 32.58" 33.47° 33.36° 33.10° 0.66
Average daily feed intake, g/b/d 68.63 68.03 68.16 68.42 68.17 1.02
Feed conversion ratio 2.35¢ 2.09° 2.04° 2.05° 2.06° 0.04
Protein efficiency ratio 2.13¢° 2.28° 2.23% 2.12¢ 2.02° 0.04

%< Mean in rows with no common superscript significantly different (P<0.01)

3@1szﬁtmzﬂ§ﬂna

annwanisinentuasen wuadedilasulsfiussaas 20 ﬁﬂN‘jiﬂ‘LAZﬂ’]ﬁL@?ji{yLﬁuT@@%’]ﬂd%ﬁﬂﬁTﬁ%ﬂ
TUsRinsasay 21, 22, 23 way 24 wazwuadadilnsuTUsfussaas 21 flanssnurnisadyfivls Taupnmna
Auneadaruidailniulusfusesay 22, 25 uaz 24 FearnuanisfnEnAsoll numaenARDIUATLANANSTL
sATETHIN fianesndinsezdn aesnislusiulueimsegssmnsansas 18 e 22 Tnefnantafinun
faresmmandiaTnAs ey 19 14 S sesnnsluainaasay 20 (Jacob, 2015; Chen et al., 2016) Tnaiferiuna
AN3ANEI89 Xie et dl. (2010) fisresnuandntnfisnnn wesy o1g 189 21 $u aaenislusinsosas 20,50
uazlnaifesdunisAnunvas Jiang et dl. (2018) Asrenuadniinfs angy 1 8 14 54 mesnislsfiusanay
22 wanani fafnantadnufisenudareddaag 01y 1 8 14 fu aesnislUsfusesas 20 Fawgny
LREATHY, 2564) Lmzﬁmmiﬁﬂmfﬁmﬁmqﬂmu (male Muscovy duck and female Pekin duck) R CILIET N
ap8ay 21.80 (Baeza et dl., 2012) uaziinanisAnufinunisinsziuTusinluaimiadatnds ang 1

14 §u 910588z 20 iiu 24 Tnaunavinindnsinisedgdulaindn uarluyinndnsinis deuennigidu
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Wmsingdafzu (Chen et al., 2016) HBNTIINHNLIMWNAIINATANEIATIH AIFINIMNANLIATEATIRIUN
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A o

\iawes3dalas 81y 189 14 5 (Eakapon et dl., 2013) uaziafiuifdesining ey o1y 189 21 5u
(Wickromasuriya et al., 2016) aasnnslisfiusoaas 18 uaziiadnfisens ang 18 21 $u nesnasTusiy
3888% 19 (Cho et al., 2020)

msAnuasell amnsaagUinanlustiutuamnssesas 21 Wwseiulustuiimunzandmiudadle

aneingnficluszazidin gaeeg 189 14 54 fananAunzsinaes NRC (1994) fuwsinlusziusanas 22
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Composition and distribution of Zooplankton in the Trat Bay, Trat province

3195 MeRBaysna”, WwiyadT3os Anal’ waz aaInNTo Waew?

Patrawut Thaipichitburapa®, Benjawan Khotchasanee' and Alongkorn Phudhom?
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Abstract

The study of the zooplankton composition and distribution in the coastal zone, of Trat province was
conducted in August (rainy season) November (late rainy season) 2019 and February 2021 (dry season). In total,
15 stations zooplankton samples were collected using plankton net with mesh size of 200 pm. The results of this
study were found the total 38 taxa form 13 zooplankton phyla. The highest density was recorded in February, in
ranged 6,598+4,490 ind m~.The dominant groups are Phylum Arthropoda, Chordata and Mollusca respectively.
Those dominant zooplankton are larvae of economic fishes which distribution around the outer part of Trat bay,
but at the inner part of Trat bay, Phylum Chaetognatha and Annelida are dominant group. The potential of such
study are important in both providing valuable information, contributing databases and enhancing resources

conservation, particularly in light of estimation the marine resources of Trat Bay in the future.

Keywords: Zooplankton, Composition and Distribution, Trat bay
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Month Temperature (°C) pH Salinity (psu) Dissolved Oxygen (mg/l)
AViSD AViSD AV1iSD AViSD

(min-max) (min-max) (min-max) (min-max)
August 2020 28.70+0.77 8.14+0.05 25.23+4.12 5.87+0.58
(27.50-29.70) (8.04-0.05) (13.80-29.20) (5.10-7.00)
November 2020 29.79+0.35 8.22+0.09 30.55+0.96 5.12+0.30
(29.20-30.50) (8.02-8.47) (29.00-32.60) (4.70-5.70)
February 2021 28.42+0.42 8.24+0.03 31.97+0.53 5.47+0.40
(27.70-29.30) (8.14-8.29) (31.20-32.80) (4.90-6.10)
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Abstract

Look-pang is microorganism starters use for food fermentation, which contains fungi, yeast, and bacteria
in dry form. Most of Asian countries such as Thailand and Lao use Look-pang for starter cultures to make several
traditional alcoholic beverages such as SA-TO (Rice wine), Au, Krasae (Rice cocktail). In this study, isolation, and
morphology of fungi from Lao Look-Pang and Thai Look—Pang by lactophenol cotton blue stain were obtained. 18S
rRNA gene sequencing was used to identification of these fungi. The results found that Thai Look-Pang contained
Meyerozyma caribbica, Candida glabrata and Trichoderma sp. while Lao Look-Pang consisted of Saccharomyces
cerevisiae, Candida glabrata, Wickerhamomyces anomalus, Trametes polyzona and Mucor indicus. These results
demonstrated that Lao Look-Pang consisted of various fungi more than Thai Look-Pang. When used these two
Look-Pangs to make SA-TO, the final concentration of alcohol for Thai Look-Pang were 13.9% and 14 ° Brix of
sugar while Lao Look-Pang was 13.5% alcohol and 23 °Brix. From the surveying of 20 people about taste and
color of SA-TO between SA-TO from Thai Look-Pang and Lao Look-Pang, these found that most people liked
SA-TO from Lao Look-Pang more than Thai Look-Pang.

Keywords: Look-Pang, Fungi, Starter culture, SA-TO
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Antibacterial activities of actinomycetes isolated from vermicompost

AaUsznn Faee’ uar Uaene 3939'

Siriprapa Srithong'"and Priyanuch Wangngio'

UNAAEE

‘Vﬁﬂﬂﬁ‘jﬁﬂLL?_IT‘ILL@ﬂﬁTuﬁﬂﬁwfmmﬁlNTZ;LGC‘!I@uG‘BII’]EIaCﬁ‘ spread plate UNBW9IA £91E e starch casein agar
(SCA) unfigoumigd 30 areaided iiwmaan 7-14 51 asnsadausnidesndnunslalaiiunnaisinla
4 Talmandio AT1, AT2, AT3 uaz AT4 srnviushidans 4 Talmamnadamsifigndamuuniidanisiofiaozdm
Tagvinnnamaseuluuuaii e 5 vila T@yLLﬂI Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 25923,
Pseudomonas aeruginosa ATCC 27853, Bacillus subtilis TISTR 6633 was Bacillus cereus TISTR 5040 a1NA19NAXD
wuaf i eouenfulednlalaan AT uas AT2 aunsadudwdsuundiBeln 4 3n aniasu Pseudomonas
aeruginosa ATCC 27853 Tnsilaloian AT ansnsndudiada Bacilus subtils ATCC11778 Tadfiga dmarunanszes
A0Sl 23.240.20 AaAINAT TEvRNABIES Escherichia coll ATCC 25922, Bacillus cereus TISTR 5040 uaz
Staphylococcus aureus ATCC 25923 Taaidm AINNA19BIUE IS US 9 la 19.7+0.13 , 19.2+0.09 Uay 19.240.10
Andimns awdiy dwdulaloan AT2 swnandudede Bacilus subtils ATCC11778 Tadfign dapanunatsuns
VB niusaln 25.240.18 TaRINAT TBIRINIABIE S Escherichia coll ATCC 25922, Staphylococcus aureus ATCC
25023 uaz Bacilus cereus TISTR 5040 Tafl Aa1una 1998903 1nidus s 20.0£0.05, 19.5:0.00 uaz 19.240.12

RAANANT FINRAL

v v
o P

AIATy: upAR Luedn, yaladen, Unadud, gusamuuuaiiGe

! AnsrAnemansuazAluladinisinens ainiAnendamaulagsnraeaaaiun a1 Samdaaiiag 52000
' Faculty of Science and Agricultural Technology, Rajamangala University of Technology Lanna Lampang, Lampang, 52000

" Corresponding author: yuii_siriprapa@hotmail.com

o a e a < > °
— MR BTINUNAIINTTY QVIE/’?W’?Z\TW?LL?VS’WIWT%TZV@ (ANUNHATATNRT)-



| ® 2 AETH . . |E
TEEReY / o © 2 OEM - =g
PHAYAO H COl e [y an A- NIA N T;5Ls §
Abstract

Actinomycetes isolated from vermicompost by spread plate technique on starch casein agar (SCA) were
incubated at 30°C for 7-14 days. The result found that 4 isolates AT1, AT2, AT3, and AT4 had different
morphological characteristics of colonies. Crude extract from 4 isolates extracted by ethyl acetate was tested for
antibacterial activity against 5 strains of bacteria including Escherichia coli ATCC 25922, Staphylococcus aureus
ATCC 25923, Pseudomonas aeruginosa ATCC 27853, Bacillus subtilis TISTR 6633 and Bacillus cereus TISTR
5040. It was shown that crude extract of AT1 and AT2 could inhibit all strains in this experiment except
Pseudomonas aeruginosa ATCC 27853. Isolate AT1 showed the highest inhibition activity 23.2+0.20 mm against
Bacillus subtilis ATCC11778. For Escherichia coli ATC C 25922, Bacillus cereus TISTR 5040 and Staphylococcus
aureus ATCC 25923, the inhibition zone were 19.7+£0.13, 19.2+0.09 and 19.2+0.10 mm, respectively.
Isolate AT2 showed the highest inhibition activity 25.2+0.18 mm against Bacillus subtilis ATCC11778. For
Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 25923 and Bacillus cereus TISTR 5040, the inhibition
zone were 20.0+0.05, 19.5+0.09 and 19.2+0.12 mm, respectively.

Keywords: Actinomycetes, vermicompost, inhibition zone, Antibacterial activity
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oty 4 FuiufefiunAnunaunnddaioianlslunsiasmanisumeg (2] Taqiiufinnsfnunidauas
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Usiqelassaswansiulnifanisssnsinlag Snsiadunisifisduugandoftusslumibuiu iassn
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TORX,

sarilusnAdeidsdnennisdnuanuead wlednenyaladeudefnunlssansamlunisduds
wupiiisanalsnydan g I Taun Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus

subtilis Wa Bacillus cereus
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IUTEHIA
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1. MsAnuenuand luieinanyalaiou
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fiusiapaneyalafiow anlssdaslafouwrasnieranna a1 anianeasmalulagdsnssena
AW 81079 Wmeufigamgd 120 sspmaBes tean 1 Falus ernlwihyaladeunndesniisyiy
A15188919 107 - 107° W1 AsesinauUsIAeINEe Aruenuenfd iudednlneds spread plate technique 1
BIMN3IABITD starch casein agar (SCA) UxTigaangi 30 ssrirai@ed Wnaan 7 5w vinlaladusaf ludedn

o ¥ o Q( ¥ =Y o/ o/ o a

NIIMLBgNEA2L3EN"T cross streak UKaMNS SCA iwaan 7-14 Fu asraganenilalafiuardoigiinen

v v P2 ¥ ' ~
melanassganssean answihnfiudu stock culture igaimgR 4 sspraides
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2. MasfauEnasTRgVEAKLLATIEe

IR Epun AR e anTiRauen latuanng starch casein broth (SCB) Yan1mg 100 HadanT [Wuam
:gmjmy: ﬁuﬁqmmﬁ 30 B9ANTALEYE UNARDILINANNIEY 150 SaURaunT wnan 7 5w annsfuinnnt
wenEEaaTinaHE 10,000 saUAeWd Whwaan 20 Wil inandiduessmasinefiass e iusasaamn
11 (viv) W lusDuedaaweniduean 1 59lu f-mﬂffwmﬂLm{?uﬁLﬁummﬁwmuﬁ@ﬁuuummqLﬁ@ﬁqfﬂ

sumeumiigomgd 40 ssAraBes

3. mswmaﬂuqwéﬁué’{aLn.lﬂﬁt‘%ﬂmﬂu@ﬂﬁfuﬁﬂﬁw;q&ﬁ% Agar well diffusion

FouuaiBed enasaulawn Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 25923,
Pseudomonas aeruginosa ATCC 27853, Bacillus subtilis TISTR 6633 Wway Bacillus cereus TISTR 5040 mﬂﬂ”ué
FUsnEuATIIUTIHTBY RS aanthAdeInemaniuazmaluladunslszmelng (1) Tnsnzides
4819119 nutrient broth ﬁqquﬁ 37 peraaBes wiaa 24 Falie ndsunssdeiilranidaatctuiingw
U1Aa B auanUs L AE e nTWeEe (mwiju) Tﬁ/wﬁﬁ’umi@mwmmgm 0.5 McFarland standard) [3)
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w%%’yu'gusf“l;l,ﬁquu anvuansataretustazaisle DMSO LL’&nyﬁ”m’mmsfmﬂquﬂ%mm 50 Tulasdns
Tnals DMSO \iuganauaw YIMARBUTMNA 3 %7 @ﬁﬂfuﬁﬁfﬂﬂNﬁQMﬁgﬁ 37 asealded unan

24 $alas psresaunanisfudadeuuniiBelnadnuunaaunuguenansBinduds (5]
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Wehsesyalafieundauenuanfuiadnaaeds spread plate annandnuenlalaidiiuanang
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unp Uil starch casein agar AgaamgR 30 sereadea Wnaan 14 S namsAinufuandtuangei 1

A191991 1 WARIANEOIzIRTBLe AR T ANTIAAuEnlALWEI1S starch casein agar (SCA)
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2. N@miwmﬂfauqw‘éé’ué‘i’;mumﬁﬁﬂmmmﬂﬁfuﬁﬂﬁw

mﬂm'ﬁw@ﬂ@qu%@fumwiyﬁw,l,u ATl\ds 5 ufim Aa Escherichia coli ATCC 25922, Staphylococcus aureus
ATCC 25923, Pseudomonas aeruginosa ATCC 27853, Bacillus subtilis ATCC11778 Wwa e Bacillus cereus TISTR 5040
wuEITaTAenueAR luldn AT1 uay AT2 Sqnadudadanasaulnnnuia aniau Pseudomonas deruginosa
aTcc 27853 Taeilalmian AT ansnsadusaide Badlus subtiis ATCC11778 Tadfigm asnsadamaanatses
UEnnuuialn 23.2+0.20 AAAMAT T9aNHABIEE Escherichia coli ATCC 25922, Bacillus cereus TISTR 5040 wa
Staphylococcus aureus ATCC 25923 Taadmaans noN9YBUS LI U 9l 19.740.13 | 19.240.09 uay 19.2+0.10
AnAwms swddy dmsulalean AT2 sanansudade Bacilus subtils ATCC11778 TaRTigadieadulaloan
AT e dana nna 9aesUs s udala 25.2+0.18 SaRINAT 5098981ABI8 8 Escherichia coll ATCC 25922,
Staphylococcus aureus ATCC 25923 Uaz Bacillus cereus TISTR 5040 Tagd AHNIN9TBIUE IR US 9 20.0+0.05,

19.5+0.09 Way 19.2+0.12 ARANAT AMNAU IAUNANITNARBSUAPNAIAITINA 2 LAznINT 1

A15197 2 NsfiudenssnesuniiGalnauead udedniidaueninanyalaFen

2

- s 2: a a
LNHN’I%@%H?‘I@W\?U%L’?WEIUH\? (NRRLNAT)

\Faiilanaaay
AT1 AT2 AT3 AT4
Staphylococcus aureus ATCC 25923 19.2+0.10 19.5+0.09 - -
Escherichia coli ATCC 25922 19.7+0.13 20.0+0.05 - -
Bacillus subtilis ATCC11778 23.2+0.20 25.2+0.18 - -
Bacillus cereus TISTR 5040 19.2+0.09 19.2+0.12 - -

Pseudomonas aeruginosa ATCC 27853 - - - -
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() N@ﬂ’]‘iguﬁgdt%’yﬂ Staphylococcus aureus ATCC 25923
(2) nannstfudade Escherichia coli ATCC 25922
() wannasiusiada Bacilus subtilis ATCC11778
(1) wanisiudadis Bacilus cereus TISTR 5040 uaw

(/) N@ﬂ’]‘iil"].lf—jy’d L%ﬂ Pseudomonas aeruginosa ATCC 27853
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Nﬂﬂ’ﬁﬁ@LL?_lﬂLL@V”]ﬁTuﬁﬂﬁW@ﬂﬂﬁQ@ﬁiﬂﬂﬁﬂTgLﬁﬂu TnsaNINTaNNeNE N AnEduma luladsny
MIARATIH SN FsnsauenuenR beleiviinaneoelalaiiiuananeiila 4 Telmanlaun AT1, AT2, AT3 uas
AT4 devivis 4 Telmanmnnzidastuemmsman starch casein broth ﬁ@qmma‘i 30 DIATAREN LILAREIYEN
AT 150 sBUREWT Wwaan 7 5u shaauiiduzes L‘MZ\]’JNﬂﬂﬁ/ﬂﬂﬂ‘i’ﬂﬂﬂq‘wé‘v}’m%’lﬂﬂw(;fJ?_IL@ﬁﬂ@x% LA
wiaueAR ueivialaan ATT ey AT2 arananssnaseangyisnsdanmiudinisedouasuniids Bacilus
subtilis ATCCT1778, Bacilus cereus , Staphylococcus aureus ATCC 25923 uaz  Escherichia coli ATCC 25922 Ta il
BEWA 8nWEe  Pseudomonas aeruginosa ATCC 27853 iluansnansusaln dmsuuenfluiednlelsan AT3
uaz AT4 Wu1 THENN9ARS 1981998 gME sBanInd aansadudwi suuailded lmagauia 5 ¥iialn
Faiupnsasnga nssugsd el unnanedu Wumaizansangninidanmil @ susad Tudeavnasnedud
AN INZLA T AR B9 AUTENE LB A A LUAT B HULARRALANA 19T BINANITNARDIR FEAARBITTL
amATees 5] InAmuenuans bl ﬂﬁwmm‘jﬂﬁlﬁ@u e lsdudadeuuniiBenslsnusznaunas Staphylococcus
aureus, Bacillus circulans, Bacillus subtilis, Pseudomonas aeruginosa ha e Escherichia coli a1NWAN157T 4 WU CI! 1
wordilulean 3 Talsianann 5 lalman felaloan AS4, AS6 uaz ASO Tng ASO asnsasiusiaide Staphylococcus
aureus, Bacillus circulans Wag Bacillus subtilis f@?ﬁﬁ@gﬂ Tmﬂé’mmwﬂdyfmmu%nmﬂ”uégqfﬁ 11.3 £1.6, 9.5 + 0.91 uay
9.9 +1.71 AaRmms AU 91Adues [7) Tadpusnuanf buuafideanlaanbilasiniseysneiugnasiy
ﬁ"mﬁmmmﬂw'ﬁ:ﬁwﬁﬁﬂuLﬁ@muww%mqum% FYTNUTHINBNNTT (BN.F5.) amanAauents 5 lelman
 avinsnaiaanswualalaan 951 7 dauanlanannlawaw Didnaria applanata 818130808 919193 1289
Escherichia coli T&T Aiei L‘Vﬁfﬁ_l tetracycline

UATEYR [8] ﬁmsnm‘sl,mﬂL%ymmﬂﬁfuﬁﬁﬁwﬁﬂ‘;ﬂ\am‘mg‘jﬁqu:mﬂﬁﬁulﬁmﬁ’um Uszwenadloide
HaNSANEINLIUBAR T AnTiRauen Tasuwan 3 Tolman (Ab18, Ab 28 uar Ab43) fluszAvsnmluniaduds
g7l gn Tng Ab18 aunsasud 918 B Kiebsiello pneumonia ATCC 7000603 Wz Escherichia coli ATCC 25922
TrgTAAIHNT192B9UE T LT (R 1441 uaz 35+1 Tafiung arnaay (aloian Aba3 aruisaduda
Staphylococcus aureus mﬂ‘ﬁuﬁ MRSA2 W&z MRSA4 SAATTHNI 19289031t U (A 2041 uaz 1541 AaAHNAS
mngdnsy Tuaossdt Ab28 ssnsadiugi Saccharomyces cerevisiae Salm 1542 RadmAs

msRnunees (9] TnAnuenueAR uTeanenfiu 28 fiaeewusnamniesn1dinle Teongona Uszme
Bt wuidefidauantafiduns aerial spore uAnANIAUEY 3 nguAa AN #2710 UALRNIIN A1ANENNTATE
wialolman BHPL-KSKU5 fHusz@nsnmgegalumadudaneiiBeuasisla Tnesnsnsadudade Samonelo
paratyphi uaz Candida albicans &< AANHNAI19YBILE LIS US 9l 18+0.4 UaY 16+0.4 AR INAT AMNFIFL
dahlUsnsuunlnemandiuiuaresduaan 165 ONA wuandiiaaalnadesiude Streptomyces felleus WAz
amAdures [10] TnAnusnuea iufeavaniufigaindunmaasy Fetzara nenzinaanidsamierasszme
uead 3y sansndausnuenfluERniaiomme 8 Talmandnoghudia Actinomadura, Nocardia, Nonomuraea uas
Micromonospora @ 9fiilaz@ng nnluniadus @ suuailid sunsauanuazunsnaulnnainaiasidn oun

Staphylococcus aureus ATCC25293, S. aureus ATCC43300, Bacillus subtilis ATCC6633, Micrococcus luteus DSM1790,

Escherichia coli DHBQL, E. coli ATCC25422 WwagPseudomonas aeruginisa ATCC27853
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AT3 uas AT4 davinlivesaunissusaiuafiidanuaniifeswenf usednalaan AT1 uay AT2 AflUsz@ndnan
MnsfudgadeuuaiBefilanaaey 4 ¥ilnAe Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 25923,

Bacillus subtilis ATCC11778 wa Bacillus cereus TISTR 5040
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Developmemt of cookies with protein supplementation form cricket for

students of hilmarpabel border patrol police academy

70190 §1975y", Uugyie naveeea?, Fangny mEanaIng’, aNgung) aRnLeY,
FEUNT AR, NUA TUN9L° uar gnsAal dudns’
Supawadee Sumran®, Panruthai Bhudathongsri?, Chaiyapruek Hongladdaporn?,

Chomphunat Chomphuphan?, Sarinthorn Kumkat®, Kan Juntara® and Yuthtasil Chaiyasith”
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Abstract

This research aimed to study the effect of protein supplementation with 3 levels of cricket: 10%, 20 %
and 30 % of total starch weight on physical, chemical, microbial and sensory. It was found that cricket protein
supplementation did not significantly affect the hardness of cricket protein fortified cookies. The brightness (L*) and
yellow values (B*) were significantly reduced. On the other hand, red (a*) was increased (p < 0.05) Cricket
protein—fortified cookies had higher fat and carbohydrate and the amount of dietary fiber in the product increased
significantly. In addition, when added 30 % cricket protein supplementation, it maintains the good qualities of the
product which reached the Community Product Standard (CPS 118/2555). Additionally, it had a sensory preference
score in the level of like to like very much. It also had no effect on total microorganisms, yeast and mold. As for
the shelf life of 30 percent cricket protein cookies in sealed polypropylene packaging at 35 °C. It was found that
the moisture content remained constant throughout the storage period. This corresponds to the constant hardness
value during storage. When transferring technology to teachers and students at the Hillmarpable Border Patrol

Police Academy, it was found that the satisfaction level was highest (p < 0.05).

Keywords: Cookies, protein supplement, Cricket, shelf life, Students of hilmarpable border patrol police academy

un

sovidaiuuaasiialussingets 18.6 n¥u (fufien sslamauazanse, 2548) aisnsmitanulaguidiu
amnslamammanesiauazidnfinesnissesslnaioluasmszmamsnsatagiiuiuusasasugialn
snnalneyalagnisdinuoineseg 1nUssady sesneines AAnwiesidulllnlassnisides
dodnuasineydnetaney Smdnas wun Snnssaasaigueiissaaaduedwmdnuazendnists
mﬂﬂmwgﬁmmmm:qﬁﬂﬁ:mﬂﬁﬂ?ﬁ’%@ﬂ‘%mﬁL‘f?iym?uﬁuﬁﬁﬁwmméfmﬁLL@;L@%@L@UT@T@TU‘%NWW@G

TavdeudananssauruuamBaianisda dhilssdeussiulszonfnentuiuiidnnetnauiilady
nnssaLEsuazaiuaLindnismnzd i wiatilsaden WeaduemsnaniuindinEeuuas
dmmnaTuguuuuaa iy Unasasuaztszinmlnaides sannisasiuiivasiisddalunsdnmalasdouie
AATNEAUNRI TR AULATHARRAN N TEN AT AT YINN9NN T B 81N SRaULULL Problem-based
Learning Tﬂﬂﬂ’?‘iﬁ’]ﬁqjﬁﬁwﬁLﬂu@m’it@?ﬂ?ﬁﬁ;ﬁﬂmﬁ@ﬂ’]‘ﬁL%?Ju‘gT%ﬂiyiﬂ”lLﬁuﬁ’]u’i’] “LSIEINNTONNR AR AN
ihardassialunnaysnnnisnisdeunisaenluunaznguanszlaosnls” Tunguanszniasmiuginetn
uaznguaIaEnanE mansuasnalulad agyadedeiunaAntuniaimunandamemiaudagU i
AUNANYDIASAE AR NN HART DTSl FanUaznana1m1aisnds (Functional Food) B9iiuanmiaiisl

mMaFnNaN NS IR NaounanT ey uas efinamAmelnguInIsuazANaIN13nBINaln iy

o a e a < > °
— MR BTINUNAIINTTY QVIE/’?W’?Z\TW‘J‘LL?VS’LVIWT%TZV@ (AN HATATNRT)-



o)

- AT ﬂ i — D |
THERRRLY / o2 © ¢ @EuN . (=
'y g [ — @A NN N rez=s NTEEEN §

PHAYAO H COI
TORX,

=}

swmalunisguagunin niadasiulsn 1w auuey Afnsisnssaiuasamnsi Ui lnauney
IARIIAANS LTINS ANEY
Anfl Fudundndumnaunouiivinannulsadndsud smdnaniuulsrfadn wazaaunanang q
(w3151 Ynanuy, 2559) Taqiunuanfinsimmnani ndnmamnalnsunisifissinduiie asulang i
ANNABINTTIBNRLUE InA Famnniiniswmunnisndnadomaniiasallsfiueingwda dnGeulsaseu
Arsranszianguanarngnda usdurasiudl 2 (1U.4-1.6) TunguansznisBengniseuiingiuendn
¥ a ¥ a a o 9 X P A A A v “deo o o ¥
anmnsnBeugnszuauniandandninnaniadnllsfineindwEegadundadomiiinBauasnsovinla
! a & ° ! a o o ! o & o ¥ =2 o A a g
g dnvivenash idnssamdundadmund muiguazdiamnsaniafuineiiauim sasldnindeuiien
AN IAANENaRTuazNA a8 N19D1M 1T UATEINITDATLAN AN INYBINARASTIN INT AaH aansTe

NNBIWT

) K =

Taquseaatunisinea
1. Lﬁﬂﬁﬂmﬂ%mmﬁmmmmmm‘jLN“E‘uTﬂﬁﬁumﬂ@w%mTu@ﬂﬁmﬂ@mﬁﬂwmmwmﬂmw LAZLAN
2. Lﬁfaﬁﬂmmgm‘iﬁu%’ﬂmLmzm‘imu%’umqﬂizmwﬁuﬁmmmﬁmﬁ’mm@ﬂﬁLﬂ“‘iﬂﬂi?}mm@m‘%ﬂ

oo o 3 Y - g Yo o s a
3. Lﬁ@mﬁmml,mTuT@@ﬂﬁmmﬂm*’mﬂﬁLﬂﬁﬂﬁﬁﬁ%@ﬂﬂ%%’%@?ﬂﬂ%ﬂL%?Ju 59.0%0. 89115N DR

F8IN8IN15998

A8 qﬂﬂsiﬁ Fersinnfinun

iﬂ@muﬁmmuﬂ%Lmzqmaaim%mﬁ@mﬁwmmm%ﬁLﬁﬂf;*ﬂ”mﬁumﬁ%Lmﬁ:ﬁ@mﬁﬂwm:maLm’j
mﬂmmmz@gﬁuw‘%ﬂ

AUINA N UL BNIZ2DIAIB LT AN

yinmsAnengrauazFrneeslUsiuannswidaiicdn dend Afnanonadnuacmenisnm
AR fvuaBnasesay 10 20 uaz 30 vasiminudwionmn Tnssadaditsiunisvaasaiisaiailnen
msaesuuulssBeuszuudatulseBousnsaenszianruuauBannisiia 8.01neH 4.18¢

ABnsAnuET SanNg 7 SunauRIne S

'
P

TURBUT 1 N1IFTLNIRALIIEA

[

v '

Tumeuil 2 nandaanfaaNlUsAuaINawEe inFwEansesen uadulunnd Tnasdulussin

FINFIBANERTIEINTBEAT 10 20 WAT 30 BBIHIENULNTRNA
SO PR 2 ovita el ot 1 Toun - o 1

AavianiaanlUsinenawiae vinlalaenauaaud 1 faun ulaeundszasa 300 N3N wnfisleen
2 050 INAD 3 NN KIININ 30 N4H LamiINITau A Whle aniiufiuean 200 N5H LafNLNAE
978 120 N5N FAUNTEIIFIVHANIZINHLALHIAIRazaTs Wl ln 2 Neeasll aniuFnaans angni
fnanaamfivinn1ameans uaaRaannan il sihueedn 40 N3N nauiasn 6 niu wanbineanswiii
WNT2 91NN AN A NAINAI IR AR UAUNINIBSRIRNANT 1 7199300 A uiS2 INITNaNTZALsI 19a0

Uszanns 2-3 Wit sinneenlnalsrenasuniniiaxilUsy figomgi 180 ssrnaaBes 1aan 15 wifl

o a e a < > °
— MR BTINUNAIINTTY QVIE/’?W’?Z\TW?LL?VS’WIWT%TZV@ (AN HATATNRT)-



mf&s‘u:mlmijm%so 47 5% e A @ mfn o | @Uuwy :(3%.
P_'HAVAD H CO U Eﬁj b w~in N TJ«LS §

TORX,

Table 1 The formula of cricket protein supplementation in cookies.

Cricket ingredient

powder  Flour Baking Salt Cocoa Butter Sugar  Egg Unsalted vanilla
(%) (¢)] Soda (g) (9 Powder(q) (9) (@ (egg) condensed milk (g) (9
10 300 3 3 30 200 120 2 40 6
20 300 3 3 30 200 120 2 40 6
30 300 3 3 30 200 120 2 40 6

v

Fumondt 3 nsRnuasaETAnIenien nassanand Tnalelrsesdnd Hunter Lab g3 CX 1463
anfadulUsfuannaavian suaz 10, 20 waz 30 uazdniladuianieindosimidoduia 34 Model TAXT2
dumendt 4 nsfnuaaanTAinted Taun Ammdssn asds Tlass Tadu 101 uazansTulansn
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Boiled Crickets Drying at Temperature 60° C Time 3-4 hr. Blend with a high-speed grinder

Figure 1 Cricket Powder Process steps
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Figure 2 Cookies supplement 30 percent of cricket protein after baking.
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Table 2 The result of colorimetric analysis of cookies supplementation cricket protein with 3 levels of cricket 10%

20% and 30%

Cricket powder (%) Color
L* a* b*
10 53.24+0.13¢ 13.15+0.39° 57.55+0.96¢
20 54.37+0.33b° 10.27+0.04° 55.10+0.96°
30 49.67+0.17° 8.89+0.13 ¢ 49.06+0.96°

Difference letters in the same column indicate that the values are significantly different (p < 0.05)
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Table 4 The result of texture analysis of cookies supplementation cricket protein with 3 levels of cricket 10% 20%

and 30%

Texture analysis Cricket powder (%)
(g force) 10 20 30
Hardness 52.24+0.13° 55.15+0.39° 57.55+0.96°

Difference letters in the same column indicate that the values are significantly different (p < 0.05)
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Table 5 The result of chemical analysis of cookies supplementation cricket protein with 3 levels of cricket 10 %

20% and 30%.

Cricket Energy Moisture Protein Fat Ash Carbohydrate
powder (calories) (%) (%) (%) (%) (%)
(%)
10 482.7240.18° 13.02+0.22" 11.16+0.18°  6.20+0.06°  1.79+0.06°  23.06+0.32"
20 503.22+0.13° 13.36+0.12™ 11.87+0.27° 7.75+0.09° 2.02+0.06°  23.11+0.41"
30 518.46+0.23° 13.61+0.14™  12.42+0.05%  8.24+1.21° 2.11+0.06°  23.12+0.64"™

Difference letters in the same column indicate that the values are significantly different (p < 0.05)

ns refer to not significantly different (p > 0.05)
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Table 6 The result of Sensory evaluation of cookies supplementation cricket protein with 3 levels.

Cricket Appearance Color Odor Taste Crispness Overall
powder (%) preferences
10 7.53+1.35%  7.03+0.99"™  7.77+0.37° 747+ 747130 7.17+1.25°
0.16¢
20 7.90+0.99°  7.77+0.97™  7.48+0.24° 7.80+0.92° 7.47+1.30"  7.57+0.65"
30 8.00+0.83°  7.93+0.89™ 8.90+0.29° 8.13+1.04° 7.80+0.92"™  8.03+0.89"

Difference letters in the same column indicate that the values are significantly different (p < 0.05)

ns refer to not significantly different (p > 0.05)
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Table 7 The result of shelf life of cookies supplementation cricket protein.

Cricket powder (%) Hardness (g force)
0 7 14 21
30 1212.86+0.06° 1210.57+0.06° 1208.00+0.82° 1197.00+0.52°

Difference letters in the same column indicate that the values are significantly different (p < 0.05)

Table 8 The result of microbial Analysis of cookies supplementation cricket protein.

Storage time Microbiological property
day (CFU /q)
Total Plate Count Yest and Mold
7 nd nd
14 <10 <10
21 <10 <10

Difference letters in the same column indicate that the values are significantly different (p < 0.05).

nd : not detected.
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Cultivation of field frogs (Hoplobatrachus rugulosus) with striped fly larvae

'8 v 1
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Abstract

The field frog (Hoplobatrachus rugulosus) is one of the most important animals in the economy.
It is popular and widely consumed in Thailand. Nowadays, there are more farm-style frogs but one of the
problems of aquaculturists or frog farmers today is food for frogs’ culture has a higher price. As a result, farmers
faced the problem of increasing cost of raising frogs as well. Therefore, this study was to investigate the
feasibility of developing a media for raising frogs by introducing striped fly larvae be used as a new source of
protein or as an alternative for raising frogs to reduce production costs. The experiment, 4 media used in raising
frogs were studied; ready-made media 100 percent; 75 percent ready-made media + 25 percent striped fly
larvae, 50 percent ready-made media + 50 percent striped fly larvae, and 100 percent striped fly larvae. The
study period was 90 days. The results showed that native frogs fed 100 percent striped fly larvae and 100

percent ready-made media give the best results approximately 227.97 grams and 235.11 grams respectively.

Keywords: Frogs, Striped fly larvae, Culture
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Abstract

This research was aimed to provide basic information and a map of PhuLae Pineapple (Ananas comosus (L.)
Merr) plantation areas and to develop a precision farming model for PhuLae Pineapple cultivation. Satellite data and
images from unmanned aerial vehicles of geospatial technology were used to analyze spatial characteristics data.
Soil properties analysis was also applied to design and develop precision agricultural model assessment. The result
revealed that the study area has 3,855.61 square meters and possess physical characteristics as a hillside area with
uneven slopes. Experimental plots were designed by geospatial and soil characteristic. Experimental plot divided in 8
blocks with control and experiment plot that decrease fertilize rate following slope area. The growth rate was collected
for 2 months. It was found that the growth rate of experiment plot was higher than control plot in average plant
height, average clump width, average leaf width and average leaf number. From the experiment data will be the

information for effective A. comosus (L.) Merr cultivation development and decrease production cost in the future.

Keywords: Ananas comosus (L.) Mern\ precision agriculture\ Geoinformatics
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1 pH oH meter (Aw:381;1:2) 3.68 4.20
2 Electrical Conductivity, EC EC meter (ﬁuzii,ﬂ;1:5)
133.96 44.46
(ULS/em)
3 Moisture (%) Hot air oven 9.78 7.55
4 QOrganic Matter (%) Walkly & Black 3.66 4.26
5 Total nitrogen (%) Dumas combustion 0.20 0.22
6  Available Phosphorus (mg/kg) Bray Il Extraction 5.20 15.60
7  Exchangeable Potassium (mg/kg) — AAS 51.18 36.92
8  Exchangeable Calcium (mg/kg) AAS 32.65 75.30
9  Exchangeable Magnesium AAS
8.35 11.73
(ma/kg)
10 Exchangeable Sodium (mg/kg) AAS < 0.20 < 0.20
11 Available Iron (mg/kg) AAS 45.65 60.55
12 Available Manganese (mg/kg) AAS 7.44 12.13
13 Available Copper (mg/kg) AAS < 1.00 < 1.00
14 Available Zinc (mg/kg) AAS 0.29 0.44
15 Extractable Sulfur (mg/kg) Bray Il Extraction 61.81 52.25
16  Extractable Boron (mg/kg) AAS 0.10 0.13
17 Soil Texture Sieve/hydrometer
- Sand (%) 45.77 48.44
- Silt (%) 6.33 7.33
- Clay (%) 47.89 44.23
- Type Aumdgatuvans Aunfiaadunaiy
(Sandy Clay) (Sandy Clay)
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Substitution glutinous rice flour with pumpkin powder in daifuku product
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Abstract

The aim of this research was to determine the optimum ratio of pumpkin powder to glutinous rice flour of
daifuku. The pumpkin powder was prepared by dying slice pumpkin in hot air oven at 60°C for 10 hours and
grounded into powder. The yield moisture content and B—corotene of the pumpkin powder were 14.87%, 5.45 %,
and 1.578+0.046 mg/100 g sample. The powder showed yellow shade with L*, a*, b* color values of 47.75,
19.58, and 82.31, respectively. The replacement of 10, 20, and 30% of glutinous rice flour with pumpkin powder

of daifuku samples were prepared and evaluated sensory evaluation by 20 volunteers. It was found that the 10%

pumpkin powder sample showed the most similarity to the standard formula (0% pumpkin powder) (p < 0.05)
and had the highest overall acceptance score. Moreover, the 10% pumpkin powder sample and 0% pumpkin

powder daifuku with strawberry and chocolate filling were evaluated sensory evaluation on 5 points hedonic scale.

There was no difference in terms of color, smell, softness, taste, and overall preference at p > 0.05. Therefore,

the substitution of glutinous rice flour with 10% pumpkin powder of daifuku exhibited no affecting consumer

acceptance. Furthermore, substituting pumpkin flour could increase B—corotene in the product and get more variety

of food products.

Keywords: Pumpkin powder, Daifuku, B-carotene
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Stimulation of red jasmine paddy rice and Hom-tung glutinous rice by indole-3-acetic

acid of Endophytic Bacteria

a = 1% o 0
NFNNA 3195y " LAY B9IONT NAAE

Kusumawadee Thancharoen' and Auttaporn Malasri?

unAnLa

smAdeifpguerasaiedadenuuai Zaelanifianusanselimandanaaaulng -5-as8hin
Anunanmziivsnanunianannandulaa-3-0L8Rn LasHaTERefRTINITIBNIBINAATNMBNHLALAY LAY
sramilamenns TnednidenuuailEetunimnis NF both #ifinasidia v3uTamnsssas 2 AaeAs Sakowsk's
coloring reagent method KANIFNAREINLAN HuuafiBesiuan 15 Talsandibnauananuuai Bowsla iy
siamun 61 lalwian innsAndenuuaflEuawa KELGO4, KERGO7 uaz DETGO5 AfUAsnmunsndwlaa-3-028Rn
Ign WINTL 7.84£0.02, 10.18+0.12 uaz 7.09:0.00 AAANINAANT ANEIFL nafnunanaziivanzan Taun
Arunaa-ang (Wiay 5-9)p Ny« (30-37 BIPNLHALTIH) LAZAY NN UUBILHAR BHAY (10°-10° \TARAD
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ﬁfﬁﬁﬁﬁiymmﬂmmwﬁ’ummﬁ'@ﬁu‘;ﬂm: 95 (p<0.05) mﬁﬂﬁwiumﬁ\mﬂﬂm%qL@%Mﬂmmﬁum WAzeaWTEn
mqu Wi TsuA 5 aB9nnaMnasILUATBuia KELGO4 mmﬁm‘m?umimﬂﬂm?}nLf;fmﬂumﬁLL@N H
%ﬂ%ﬁﬁﬂqwmﬁﬁﬁyﬁﬁqm ANANINENILBAWNTL 1.56+0.06 WAy 0.87+0.27 HAAINAT AIIHENITINWNFL
1.47+0.19 uaz 0.71+0.30 RaAmA3 lneflensnn59enspuas 100 Uaz 95 ANAFL HANTSANENLERIN
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Abstract

This research aimed to study screening of indole-3-acetic acid endophytic bacteria producers, optimum
conditions for indole-3-acetic acid and stimulation on seed germination of red jasmine paddy rice and Hom-tung
cultivar. Screening of bacteria in NF broth with 2% tryptophan by Salkowski’s coloring reagent method. The results
showed that fifteen bacteria have positive from 61 endophytic bacteria Isolates and selected of KELGO4, KERGO7
andDETGO5 produced highest indble-3-acetic acid from 1.17 to 10.18 mg/L. Optimization were pH (5-9)
temperature (30-37 °C) and initial cell concentration (10°-10° cell/ml) found that temperature of 3 strains different
statistically from control treatment (p<0.05). 5 day germination of red jasmine paddy rice and Hom-tung glutinous
rice exhibited KELGO4 showed highest shoot 1.56+0.06 and 0.87+0.27mm., root 1.47+0.19 and 0.71+0.30 mm.
and rate of germination 100 and 95%, respectively. This study indicate that 3 strains of indole-3 acetic bacterial

could be applied to use with local rice growth promoting in the futures.
Keywords: Indole-3-acetic acid, Germination, Red jasmine, Hom-tong, Optimization.
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919 (Oryza sativa L) infimasugfafidndneenszmalsuasdnnaatszmaialan Wasminusznnd
mﬁ’ﬂ@ﬁuﬁﬁzmﬂﬁﬁy’a@ﬁmmuwﬁmmﬁﬂ BLNTNT Lmemﬁ:mﬂ?unﬁﬁﬁﬂuu%Tﬂﬂ{mlﬁumm'ﬁm‘i’ﬂ Ugene
Tnenfuazmamnueanssndinnandnuaznisassanamsnnidusuduseadan anteyaeesdiinemiamsgia
MENEATIENTUA LT Az naaresssmatnetull w.a. 2559 Anifiusasas 213 vasiuiivasiszme
Jiavism (Office of The National Economic and Social Development Board, 2017) T@ﬂﬂ@@/ﬂﬁﬁﬁmﬂﬁzmwﬁﬂﬁﬁm@
AENANARI120Y I UADIIINTNZLGN BIFNHOENITIDNYDIAUNAIILEINAADNITUANNBTBIALITIAL
HANAAYD4INIATNNNTA LALENTATLANNSTE e Asfidona InamsInantssanassnn (aun a1sAauas
nadaiulnesiruingauweisadu Tnsnznsnduisisadn (gibberelic acid)  fuyvadayunadn
inbidansFanssieles: iastuiuezaclau (deurone layer) 551aM9n1598ne9919 Ingonlsies s
azfaeuulstdsimaluanaieauasinaluanagdeesgnindumasduamsnuazunamassniinig
waeaenFlanell hansiinsdulna-s-adiniiuasruguniasiaiulmesisanianiliamana
MaBN2BNNA ALY T@ﬂﬂi@@ﬂm—3—@:%€1ﬂ%ﬂ‘jw?umﬁl,t,ﬁqLsmﬁ MAZNITIY B RRNAINITULNGT
Tagviniswaaoeudauazieaazsnaaualassdedanniseiyimulauuuiaiuedalnm (Add growth)
(aflugn ANpszga uazAniy, 2563) Jaqiiutszmaesinistrasasnunisdaiulaesiendoses i
nanesiiatuniandafls Gezeslinfamaniasnsandnlnernnaisumasissnnisdaassianas lag

o o/ i

qAuds dwmiumesnuieiindnlrsuuail BanusintuuoafiGefiondasandufeudinoisn (hizosphere
bacteria) wuAT Befiandanieuanauie@Esnaneiad A W (epiphytic bacteria) LL’N%LL‘UﬂﬁL%ﬂﬁﬂgl:‘ilqmmuﬁ!\‘i‘l/\l’l
adariuiie (symbiotic) Tnaandante e Bananenlaliy (endophytic bacteria) 389 LLUWﬁL%EI‘LI"N%ﬁ@ﬁﬂf;I:
\dass lnfemmestiufefamnsandnges e lnmie snsumsfnunges ufsinaainenuuad Boew
Talwsenisednyiulmesiuidslniuaafontulagidasenznisfnuses hufsindnanuoeiide

il nduRsimfantuiivinnisdausnuuni Baesla Wnsiueenta WI1EN19DY UL LRINIDIABTENIN

o a e a < > °
— MR BTINUNAIINTTY QVIE/’?W’?Z\TW?LL?VS’LWWTHT@@ (ANUNHATATNRT)-



o)

W99 Y F— 4 94 © 0Kl =
'V~ I — Eﬁj S ~in N_ resis ENTESEN §

PHAYAO RESEARCH CONFERENCE
TOAX

uuAREseula Yoy Reandedslanuduillnfizes i finaalnenuuaiiBaesiUss ans nnlunisaas@s

s ydulnuasirlaganizfeends (wssoinn o @eslva uazmnly, 2564)

v K =
'Jﬁi;lﬂigﬂx'i ﬂ?uﬂ”liﬁﬂ‘iﬂ']
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1. msamdanuuailBefifausansalunisnannsadulaa-3-azddin

GudouuniBaagnd (@ausnaniuaauain a1au uazty sestiiudas Tud we. 2563 1fudnw
U1DM19 Nutrient Agar Tue9U1An199a%9Anan g1aAndadnen anzAnarmanduazina ulad
NANANENAYIBAYHMNETIAIN) S1H9U 61 (B 1EIanae eI NF broth AfvaUTnmnsasay 2 UnuWAED
wEnAHIEIIaY 150 sauaewndl ihuaan 48 ol ﬁqmvfgﬁ 30+2 p9AERIBuE TuwnedaaneTiaaus
581 5,000 5aURe# iwaan 10 W Dwaaada (culture supernatant) Unms 100 Tulasansacti 96-1a
wan (well plate) BnnsanaanesnANHENTNIaLaT 98 U5Hms 300 nlnsans uazansazana Sakowski's
reagent U3u1m5 200 (ulpsans mraviolahuflmdnnan 1 #alus Tufinnalnensnedndessansaranssionsng
ndsannun odaansanannanaulng-s-adfnlnansazansezifunsaneuy ondoliannisonan
namdnlna-3-azdin lnansaraeasifmansmilonds (Fauasmin 430 qua%’mﬁ UATAMY, 2561)

2. MsvaUdnmnsadulaa-3-addin

AR UUATIRY (IEaAGNANMNTL 107 asnefasans) Twemamas Nutrent broth (NB) L
BaBuansanas 2 209U3819581911989 481N NF broth iAvEUTnnusesss 2unUWeBeEIAIHEa
150 saumewit iuaan 48 Falue uansazanesinasslngdumiesfinauEa 5,000 saunewiit Wuaa
10 Wit gasalaiuams 1,500 Tulasang ashmananaans shamlaiinmenlainunsndulng -3-az@fn
#1H Salkowski’s Coloring Reagent merhod 5@%Lﬂ%mmﬂﬂim‘éTWTmﬁLmﬂ% ﬁmwmqm‘ﬁ'u 530 w1 luung
(Ahmad et dl., 2008) uaziBeufisuiunsmaasgmnsndulna-3-ex@hn

3. psAnEIEAE Nz aNAensNARnNsaaulaa-3-ardRnzasualSefidmanan

wdsrumrsiungm-ansasemsRes@e NF broth wniy 3, 5, 7 uaz 9 magnsaldlasaas3n (HC)
waelnen lEaTanlen (NooH) SHARINHIIHIMEARIEENARMATIY 107 [asnelafans WsdaBuauly

a

219119030109 5 RaAAAT IINUHUHUNATDUIEIAIHL5T 150 90URDUNT goingRgoimngf 3042 B9A0

U

= ¥ &

wadea iiwnan 48 Falue WensudmmananfussaaiediesnsdnesinlUiumiasnasnansiia 5,000
spumpnil 1iaan 10 Wit @mﬁqucfﬂﬂ%mm 1,500 Tlasans ashumasanaans amdadinaensunn
n9nBulna-3-a:@8Fna1u Salkowski’s Coloring Reagent method ansanssnlnswlnfnes fiannenanan
530 W1lumms (Ahmad et dl., 2008) uazBsuifiauiunsanasgmnsadulna-3-ex@6n
uarg om0 ATuNITUNINIT 30 uaT 37 B9FMIEAIRER FIMUAAHIINIMEARITAIAIINTY 107

HARADRARANT ANBDAIAUINEIITUENIAG 5 AARANT LazUSUANITINNTA-A1 AN AN UNLWATEY

WEIAINIET 150 saUnauni e 48 Falns WessuniuanainnIafuasazanssinasnas inalaites
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ATNL5T 5,000 5UAWT L3987 10 Wit @ﬂmuefﬂﬂ%mm 1,500 (nlpsans aslunaaaaans sinanula
Apgentiunounsrdulaa-3-az8fnau Sakowski’s Coloring Reagent method ez asaiUnlnsinlnfines
fimuenamau 530 Wil (Ahmad et dl., 2008) uaziFeufiauiunsanasgmnIndulaa-3-pzEhn
ULSAHAI NI NI HIBIEARENAN W11 10°, 107 way 10° Eaanaiafans Hnad (HaIMI9L5 99
o an o ! ' - v ' 4 ' p L
5 AaRANS ﬂ‘mmmﬁmﬁuﬂﬁmmLm:qmmﬂumﬁuwmmmu YNURASDIRYTIAINNET 150 5UABWNT
e 48 Halae WarsudmuananfiuifsasisazanasnagglaglwnesngaauEa 5,000 5aUAaWT
wiaan 10 Wit @mmu‘fﬂu%mm 1,500 Tulpsang avlnasnnaaad inaoulanimszilanonsnaulaa-3-
p2@RnmAN Salkowski’s Coloring Reagent method AasieEasatnlnsinlnfiweas firanue1aadn 530 wiluuns
(Ahmad et al., 2008) uazBeuieuiunamaInsgIuNIndulna-3-az8fin
a o a a oS a ' & & a
4. NANDUNALDIRLATISUNRANSATRI AR -3-a B RANADNISIDNVAIVIINITRBNNEAUAS AT
v '
2URHYIMBNIN
m%fﬁuLuﬁmﬁu‘qmﬁmﬁqﬂmmmmmﬂmﬁmmﬁﬂﬁﬂﬂﬂTﬁm ANHIINIUIDEAZ 0.3 91U 2 AFY 9
Y Doy o oo z ST SV S - SR y 2
[z 5 Wl mem\mmmmmmﬂwuqmqmmﬁumamm mﬂLmm‘wquﬁqmﬂuuﬁﬂ@uwﬁmﬂ@mL% 3 A59
SR SN - AT TR aad o 4 4
uraATIYNTNASIATIY UBNAMTUE PN INANTRYAB2BILLATTEETIFEENNNI AN IHIEaN WWnan
& o & o ¥ 4! ! & o o A o ¥ A Al ¥ a2
18 #9139 mLumwu‘qmqwmuﬂﬁmmqu:@afuﬂﬁ:mqwLw'mmmwquuwﬂmwmfmﬂﬁxmwquumﬂﬂmq
SAEIANTUIBINTEATE AT TARINANITILWEBBINILANANUINARUIFIINED R UIRNGN e D
mm%u@g?mzﬁuLﬁmﬁui’mlﬁﬂﬂmmﬁwmm (2REFN FNATLNA UATAE, 2561)
TUANNAN13NARDNTNINATUANT 5 989n13MAad Ineiiudiuauaunanisentuuaazduann
ATRINFNITBNAINS T FUNAINITINL IPRIITITINIINTNENBBNNILEZEAIINENIL5ENI0s 0.1 RARNAS
Yy ! ¥ Y A & o ¥ ¥ < & o =
Wt auTiuanunafivan N1TARBSNIANAYIN 3 61 (F1az 10 AR) NIUTUANANGIVBILDA ATTHY1IVBY

310 LL@tﬁ’?uQmﬁ@f—JZ\]Zﬂ’?‘i\‘i@ﬂﬁﬂﬂﬂ@@ﬂﬂqmﬁﬁﬂﬁ (WF9EUTNT U L%?.I\?T‘MN LRTADY, 2564)

¥ o & A o ° & A a
FBHRXCNTINBN = (mmummm@ﬂmﬂfmwmmwmmum/ FIUIULHAAVILIHINAL) X 100

5. NMSIATIERNHER
RIG R v»*muLLﬂﬁﬂiqmmﬂmd@ﬁTmmﬂm‘swmmma Analysis of Variance (ANOVA) wazilasuiiie
AHUANANIIBIANRALIIEAAILFD Duncan’s multiple range test F15ziuAMMERNWIBEaY 95 (P<.05) lns T

Tusunaw SPSS 1eas9 26.0

WRNSANEA

1. nMsAmAanuuafide wasUduimainsadulaa-3-asdfin

wuAfiBedman 61 lolnan narauAINaINITaunNInasnIndulana-3-a28Rn a1 NF broth
Fidin vEUlamin fuuefiBefiamnsanaansndulna-3-o:8an s 15 lolnan Tnewdswasazaiaen

Amdeainudussansy uaziiFunomensndulaa-3-a@fnuansfinns 1
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A15197 1 UBnnsnanlna-3-az@finunuuafiGanneanesiug

wuAALSY Usurmnsndulan-3-a:8fin (fsdnsunadns)
KELGO2 1.67°+0.05
KELGO4 7.84°+0.02
KERGO7 10.18°+0.12
DETGO3 5.52%+0.08
DETGO5 7.09%+0.00
DETGO6 5.08%+0.10
CELGO2 4.62°+0.07
DERGO2 3.83%+0.09
DERGO4 3.68%+0.05
DERGO5 5.81%+0.03
RERGO4 2.68%+0.09
RERG12 2.91%+0.21
RERG13 2.91°+0.05
RERG14 4.48%+0.00
RETGO4 3.00%+0.10

1
o/ aada

NG : FRENES *° LaAsAMELANA e NETedAYnsaliATiszAumNNTiadusngaz 95 (p<0.05)
uuRAfBsfif AN HITnsadulaa-3-ax3Enln 91u9u 15 (o lsian JUsNmnsadulaa-3-a8Rn

AR 1.67+0.05-10.18+0.12 RAANTNADAAT WHATATIZNNNFTANLT HAMNUANAWNBY N8 AF YN Nad R

'
= = a

flarAumnniEninansay 95 (p<0.05) wuAflEefindnnandnlna-3-ardfingegn 3 duduuan Taun w5ia
KERGO?7, KELGO4 WAy DETGO5 fU3nnne Ay 10.18£0.12, 7.84£0.02 uat 7.09+0.00 RaAnsumadns

o o = o o A Aa O o ‘T T & VVE
ATHRATAL  FINTINTTAALIBALLUAVILIHYIN 3 ﬂqﬁlwuﬁ Unaaau auaaunm (U

2. ANIETIRNIZANADNISHARNSADUIAR-3-ar B RNVBIRLATISLLE LA AN

WlsAUAIINITINNTA-ANTBIBNSL AN NF broth AIBnyE3Ulaw wafu 3, 5, 7 uaz 9 fviun

P v v
a

aAENAUIDIUUATIEET 3 aNeRug L 107 aARDRARART UNLLLIIENAT1NIEY 150 s8URDMNTT
gomnanes (3042 perieaifea) imann 48 $aTis nansvaaeswLULATIETWE KELGO4 fanaanmiii
naA-AimsIzaN ATy 5 Usnininananlng -3-az8fn 10.00£10.60 Aadniunadns uuAfEeswa
KERGO7 waz DETGO5 fm1arnuiiunsn-ansilimunzasmady 9 1annainsnaulna-3-0:8fn 9.5141.98

LAz 6.52+0.53 RAANSNANANT ATHNAIAL WANISVIARDILNANAY NTWT 1

o a e a < > °
— MR BTINUNAIINTTY QVIE/’?W’?Z\TW‘J‘LL?VS’LWWT%T@@ (ANUNHATATNRT)-



TEERELTY /4 . 920

PHAYAO RESEARCH CONFERENCE f@"‘ _Am NVEN N‘ TCALS §

TOAR

12 -
’ga 10 -
&
oy
&
é 8 1
?
H
§
¥
% °
xO

a ! GE a a T a aa ! [V
AINN 1 ﬂquLﬁuﬂﬁﬂ—mq\i HNTTNNFANTADN @@—3—@::%Gm°ﬂﬂ\‘iLLUﬂVIL‘ii’-.IGl’Nﬂ’]EIW%@

LLﬂiﬁuﬂﬂaqmﬁqﬁTuﬂqiuu Tawn BONNANDI (3022 BNFTABYR) WaTan)R 37 asrraldua
1‘ ° A ¥ Aa & o 7 ' 7 ' A aa ! ! <
AYANVUAY AN NAUVDILLATIEYNG 3 ANUNUE W1IL 107 [aaealafans UNWLURYIA9I4159 150 58U
. . o D . . . .
pafiiiungan 48 491u9 Usuaraaniunsa-anefivinizannauuafl Buaas a18Wug Nan1TARBINLIN
wuATIBY9RE KELGO4 uay KERGOT HgougRfimisnsanniy 302 avraades Usnnninsndulna-3-oz
BFn 13.30£0.63 UAY 12.50+0.21 RAANTNADANT AINAAL WATUWUATIRYIHE DETGO5 Hgangilmunzas
! o/ a a =Y a o/ ! a 4 a 4 aan !
WU 37 aSAEAIEYN RUBNIINTRBulna-3-as@Rn 10£0.94 AAANSHAIART IHELATIZANISARRNLAN
Aa & o A a QT a ! o ' A o o Aaaa o
WUATEENY 3 aeiig HUSNuee9InIndlaa-3-a:8Rn uanaeiueeeldedidyneadifnssauaany

@aiuInsay 95 (p<0.05) HANITNARBILAAIAY NTWT 2
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g

ait 2 gamgRTuniandensndulna-3-ar8fnsesuunfiFemsaenig

WSFAN I NI ARG HANMNTD 10°, 107 uay 10° iraanafadans Usumauiunsa-auay
AUNARIMENLENADULUATIBEUARTAIERLE UNULLLEEIAHIEY 150 S8UADUIT NANTTNARBINLIAN
WUATHRYSWa KELGOA HtaaBnamuilmunzan iy 107 waanafiadans Usninnsndulna-3-o@min
8.70+3.11 AAANSHABENT LUATIBeSE KRGO7 SInaa Buaniimunzanmnfiv 10° iiaanafiasans Usu10l
nsnanlaa-3-a28fin 12.10+1.55 AaANSNABAAT LAZLUATIRYS7A DETGOS Hoaa3nauiinunzanmAfiy

108 [RARDAAAARNT USHIINIABUIAE-3-0¥8AN 10.60+1.0 RAANSHADANT HANITVIAABILAAIFI NINT 3
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g

F1597 2 ANIIETANHITAHIBNNITHNAANTADUIAR-3-BERNBILUATIB U AN EEIWNIG

9

SUALUATILSY NANETTANZHN USnrmunsaaulaa-3-azd

An(RafnsN/ang)

ANNLINNGA-AN 5

KELGO4 RVNT 28 BIANBAFLH 12.00°+1.0

9 U

ATTHLANYHIBIERNANAW 107 IAanBaRNAARNT

ANINITINNTF-AT9 9

KERGO7  BOMA 28 raalBa 13.90°+0.70

v v ¢ ! v o !
ANHIYNYUADIHARENAY 10° LERAPDNAARNT

AINITINNTF-AT9 9

DETGO5 9NN 37 B9raalBe 13.80°+1.30

v v ¢ ! v o !
ANHIUNTWADIHARENAN 10° LERanaNAaanT
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¥ 4
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3. HARBNTNBNVBIVINIMBNHLRUAY URTAVUNTHEMBNYS
- S ¥ a ! PG aa & [ =y ¥
urN AR mENNE AL IEmlEe NI ARIEnIBILATIBEVS 3 el Inamizdeasnnale
anazfivisnzan nalsngan Wi 3, 4 uay 5 9asniamassuUATiBaa1sansraulnaNEIBALAT
v v _ - Dy . o v w _
FINVBIVINIMBHHTALAY UazEIHEMBN NN Tagaia KELGO4 vinaanuazannuesn1aemeansza
uas uazeamiisanenyeiangega Ingtuiud 5 vaennsmaassdaauenamndy 1.5640.06 uay 0.87+0.27
fafwmsmnaiy nausmanzniusmlsanemsdss@eeesuuniiGesmananiswigyiivlaeesnues
N2188A 1R8I IMBNNTAUATULAZYNIMREIMBNYIT ATMATY 147£0.19 uay 0.71:0.30 RAAINAS 1{D
AATILANNITANLIT AHEILBALALTINYAND NI IABNN LR UM HATHUANA NI WD WHIF A YN ad fif

v
a A o

FTAUANMNERNUIREAT 95 (p<0.05) FLMINYANITNAREY (LUATIEENG 3 aneiug) dugaAuAN (HNNAY) LAy
< v v v 1

a A o o o ¥ @ ¥ A o a =
WUANLIYINN KELHO4 T—N‘W'?Gt‘lﬂLN@W“BWQNEW‘;}’]WW‘N@WHQ\?LN@G‘I?ITTJL‘V"M@NNZ@LL@Q WRSTNIHEINBHY]

(38818 100 WAy 95) gunanwaniiulnsu@ednaay (A19971 3 uay 4)

AN9197 3 Nﬂ“ﬂfmLLUﬂﬁL%ﬁLmﬂxmﬂﬁuqmmﬁw‘%mLﬁﬂmmmuﬂmmmeummm

Sufivinnns mﬂﬁué ATNENILBA ATNYII5IN ARNTINSIBN

NARDY (RRRLHAT) (ARRLHAT) (;@ﬂaz)
3 Yinaw 0.21°+0.18 0.40°+0.45 75940.71
KELGO4 0.40°+0.10 0.66°+0.16 90°+4.24

KERGO7 0.39°+0.01 0.53°+0.07 80°+2.28

DETGO5 0.39°+0.40 0.50°+0.45 85°+0.71

4 vinam 0.43°40.06 0.54°+0.07 85°42.82
KELGO4 0.81°+0.16 0.99°+0.12 95P+3.53
KERGQ7 0.87°+0.04 0.99°+0.02 90°%+0.00
DETGO5 0.80°+0.18 0.93°+0.12 90%+2.82

5 vinam 0.79°40.11 0.90°+0.16 85°+3.54
KELGO4 1.56°+0.06 1.47°+0.20 100°+4.24

KERGO7 1.40°+0.25 1.30°+0.26 95%1.41

DETGO5 1.37°+0.14 1.33°+0.18 90°+2.82

a

NG : FRENES *° uLamsAMELANANegNITed Ay saliAfiszAumNNEiadusagaz 95 (p<0.05)
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v v '

A151971 4 narBsUUATBauRaraNETugRanisasniulnvaseunaenamiliaeny

'3’%17%1/7’1’?1’1‘5 ‘ﬁ;ﬂﬂq‘i'ﬂﬂ@’ﬂ\i AITHEIIEBA AITHETITITIN ’I’Slﬂ‘i"lﬂ"l‘i\‘]@ﬂ

NANDY (HRRLHAS) (HRRLHAS) (;@ﬂaz)
3 Wnau 0.00°+£0.00 0.10°40.00 40°+0.00
KELGO4 0.40°+0.05 0.219+0.09 65%+3.51

KERGO7 0.16%+0.01 0.49°+0.02 80°+7.07

DETGO5 0.36°0.09 0.319+0.12 45%+3 53

4 g 0.36°+0.22 0.20°40.01 45°+3.54
KELGO4 0.74°40.03 0.30°40.02 750+0.71

KERGO7 0.54°+0.30 0.50°40.24 85°+3.54

DETGO5 0.76°+0.07 0.38°+0.07 50°+0.00

5 B 0.66°+0.35 0.40°+0.06 60°+0.00
KELGO4 0.87°+0.27 0.71°+0.30 95°+3.54

KERGO7 0.66°0.09 0.53%40.04 90+0.00

DETGO5 0.86°0.35 0.61°40.16 65%43.34

NG : FRENET *° LamsAMELANA e NETedAYnsaliATiszAumNNTiadusngaz 95 (p<0.05)

ﬂ@ﬂmmmz@%ﬂswna

a A ldld

nafAEenuUAT Beffmnnasnsanannsasulna-3-e:8in anuuafiEeviame 61 Telnan wuan
fuupfiBe s1uat5 Toluan Avnauan WeswnuueilBefindansndulna-3-ax@an vauTnmues o
nandnlna-3-tngumuasnaeuiunsndnlna-3-azdfn Geflansazany Sakowskis Yamniiueuiames i
manaredauuaideifiaanasnsalunsasngndnlne -5-osdRAn MRUAIDHYNY (AWT YUMANG LA
ADiz, 2554) WRTiEeris 3 aeviug fussnananiulna-3-szBfndoun 167-10.18 AaRAnsunatss

anaziimsnzannenisnannsndulna-3-ardin assuuailFeis 3 aeiugiacsuanaieiv
TnauuniiBosia KELGO4 fannpuani1ziiunsnasu (Anidunsa-ang mniy 5) TaeduuadiBasia
KERGO7 UaZDETGO5 pansatannaziiunng  (pansuiiunsa-ang mdug) gamgRunisusmwuauuniGesia
KELGO4 WATKERGO7 flAannauanItzgomgfes (30+289a1eaideq) tumziiuuafiidesia DETGOS
fannsmeugomgRfigenan (37 ssreaiBus) LAsIUATIBERI 3 MeiigReIn1sANIENT e TRAEHmT
UANANSTY (10°-10° waanaRadans) unisnannsnaulna-3-az@fin InauuadiBesia KELGO4, KERGOT uax
DETGO5 RAwnfiy 12.0, 13.0 uaz13.8 RaANSHAaARS

NARBNNNBIBIINIMENHEALAS UazTTImTavess Tufinnanisviaasmniuauesy 5 5 woanl
it B YBININARDIAIALEINITOTANITIDNYDINAATA IneUATBeTWa KELGO4 ANansnisifinaAKenieen
uazTINgeNEnEg A feuaziiBannnandnlna-3-azdfnuesiige (12.0 AaAniuniunedns) Weiey
ffusya KELGO7 uayDETGO5 (13.0 uaz13.8 AaAnSHAnAnInHasiL) Lﬁmmﬂmﬁ“ﬁﬂﬂﬂqw‘ésfu@%qufﬁymﬂmmﬁ
Ren@erpanuai Baasnonsndulna-3-o:@an Windeniznndulna-3-az@finesnafien waflansdunas

uaznarALIUBIsaAnnsEaubIinnseniad Taedmih bidansdaessnenlies huaslduorAalan duint
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wafiBessindufinaanansulan-3-az@anlnmidwielngs anabilaininmassymulmasiaiadula
F9RA N lEANTuIIARLTELLAT B Rae sz ez N ML AT s RxadUied i un suuadsazanuaanan
aaausaANnassdulaesieln IHTT ANATE)A UNZADAE, 2561) uazNUINsEAUNananlna-3-az2And
wanlnouuafienis 3 aneiug deglussdufiamsnsanseg unisidsuuamnsadsinenasandaaaln
fanemnwdmiugfurTiasazaisnananlna-3-azdfnumn 18 §2Tus AfAaamY 10-100 Radnsune
ang vnnazduesnanuonlednTundnanas uarszdunanauunisadn waznandulaa-3-organansluman
983 (Li et al,2016) BsmsemanuazdnEniiiferasiuniaendansddnilesminitiansnsatsuay
AR N TN TIBNUAZA DAHYENALEDT WATATHENHTTA NIV MBS WaEnRIATELAIIaIAL
aeuln (Wang et al, 2018) nazasagfusnEmEmiugfsnaunudautlvnbudaana lnunanssuainnans
faduenanniu MagamgRfigude AnsEudeins enefgersnsnifanisaemiugamgRuasaisdy
anetundn sonalnAnmunueddy mmetundaausfusnen iamseesnisdenesanmminuag
AHATHIT UNTTIBNRAR (Rajjou & Debeaujon, 2008; Whitehouse et al., 2018) LLﬂzﬂfl‘iT;%/‘Llﬂﬂﬂ%L@u‘i:‘lﬂ'ﬁ’N
mafusnuaamanenisiinnis welsresnda uasinbiinmsazangoseantsn (superoxide) it
L’ﬁi@u@mmwm (Hendry, 1993; Wang et al., 2018)

wunfiBaieulntiniis 3 aeingamsanannsadulaa-3- ozdfinuansiidunsnoeu-a uay

o

Famp a0 i anannsndulaa-3-uedinuan1ziigomgR 30-37 sreRI B AVTHIINTHIBITAR
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sp. RD4-1-1) ABNTHNBNUBINAADIIAUTNIINYT 1 T8 AUINEIANAL. uARINEAS.

49 (M 1): 299-305.
21 ANATEA, DIFNA ARNTET, ANIAN ANALEN, BALAY WAYA LAYITINTIU RERY. 2563, ANNILT

¥ v o ¢
wsnzanuNINEANInBUlaa-3-usdRnueedn Streptomyces WATNNINTTAWNITIBNIBIHAMIG

27199719ABNNEA 105. ASHITITLLALNILATNAITINTITNYAS, 36(3), 12-22.
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Preliminary phytochemical screening test of Livistona speciose KurZ.

FINATAU WHUES URY WIINAT UNINTH]

Surangrat Punsaeng’” and Puangpaka Kaewkrom'

UNAAYD
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v Iz

EYITHBRAIIHIIHNDY 50 WaSIENA a1NN1TANYINLAT §15aRANEIUATNFIRIBIN L IANANANTOH R
gogn 9.98 Tned1minasdaaa 19 MinuMe LATNUAITHGNELAR 97Wa% 5 NqN 7B LBAAIABYA
Warlauesm «11URN wudn wazmestiuean tmuf]ﬁﬂT%LﬁuLmm"ummﬁmuﬂ%@ﬁmxmﬂﬁiiumﬁ

v v v ¢ ! < !
waztiumeyaiiugmnednenmansisilszlemluimsgaannssume i
AMRALY: AB, AITWENELAS

Abstract

This study was aimed to determine the phytochemical profile of Livistona speciose KurZ. Leaf and
petiole crude extract. L. speciose KurZ. Leaf and petiole were extracted with 50% ethanol. The studies found
that crude extracts of petiole gave the highest percent yield (% w/w, dry weight) of 9.98. Phytochemical
obtained are alkaloids, flavonoids, saponins, tannin and terpenoids. It can be a source of natural antioxidants and

used as a scientific basic that useful in the industry.

Keywords: Livistona speciose KurZ., Phytochemical
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vﬁT’ﬂ (Livistona speciose KurZ.) e Tuass Arecacece Lﬁ%ﬂﬁﬂ?ﬂqqﬁﬁ%ﬁgﬁﬂﬁuﬁﬁqmﬁ'ﬂL%f—.lﬂﬁﬂ
899199 Palmae 15znaLnag 181 ana Y9N0l 2600 mﬂﬂ’uﬁ (Aboutobl et.dl., 2018) UnANSiENEAENN
nen iR AEatIaNsLaze AR sountrulUeuEaziansns (Chistenhusz and Byng, 2016)
Livistona Aengnifuliisziutuansau wu 36 #iin ftudinbuedensiueandsds soanuads waz
WEWANN (Crisp et al., 2010) AaMnLANAfiA9Hgs 25 e Tuuugiie e nagni@daaen ansngei
\enntsznauaimiala (Prabnok etal, 2016) a1awgniafidosnulsznauns wailousss Anedn
%91 AR WaTNAEe(3A (Chen and Yang, 2008; Zeng et.dl., 2013) W%ﬂuﬁuﬁﬁmmmdqﬁmq@ Livistona
ganlunssnaianlauesn (ramasiin damanen Anea nanozilu waznaa fass (brohim etal., 2018) uag
finnsvsnladmsuunton nauden sdnaseyn sedemesgnmsnn sxdmasnems uaszdafiaden

A o

219 (Zhiyun et.al.l 2017) fawenAdeifapAnuaangneeiideswasiuwarnulupe eannisdnem

v
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AsLEdeNTSTAAS

iluuaznluresaansliazen @uéfugiyﬂuuﬁaﬁqmmﬁ 105 peAnaaBes Snuduuan T UALAY
FNHITBURTUAZUNTITERIHIA 1 RARLHAT FIRMTINFI8819UM9 50 N3N ARAAILIBNIUEAAHENTY 50
WaskEnA dmau 500 AAARS AsEABANTUIEN (maceration) Agnmgiviasiiuaan 1 &Unmi Tnsfinnsinen
\iuA%ansa nTpeRaEnszATENTEs Whatman filter paper No.T ¥nansafiafi laxnssmesavinazaemisipies
rotary evaporator ﬁ@qmwgﬁ 40 pNPTRIEY S @zfﬁﬂﬂﬁﬂﬁmﬂﬂﬂu&TQHL@WWu@ﬂ (ethanolic crude extract) 1IN
yintnumeBnasananipied Lyophilization &ve LS| ‘éu Lyo Lab 5LT dssinaansgaimsni ynasafianeud
Tasndadmsinaasrdesimeilen 4 fuwis Tuiiniminzesansatangiy WesWwInmHaRansasas (%

yield) ﬁflmﬁkfmufﬂﬁﬂmmmuqm

Percent yield = a/b x 100
a = sminfiatiala (n5w)

b = UAuoATs T aiA (N3%)

ad ¥
ATAFIIADUNTITNENULANLUBIAN
ﬂ’]iVI@ﬂ@UN’W‘iWﬂﬂELﬂﬁL‘ﬁ’rﬂ\‘iﬁlu“ﬂ@\‘iﬁ’ﬁﬂﬁ/ﬂ‘ﬂﬂ"mL@‘WW‘H@Z\] LLUQﬂ’I‘J“VIﬂ’N@U@@ﬂLﬁu 10 HGE! TﬂLLﬂ

)

LOAANADYA WATIIHDYA UBNNTIAA LN g 1lUSN unwilu Tauuniin wesdusus aimessnun
wazanspuaninalalon lneaidulfizeinisfindndenznen @il (Ayoola etal., 2008; Harbome, 1998;
Trease and Evans, 2002)

1. ANIATIINBUFITUDRATABEA (Alkaloids) &Tfa?_l‘%l,m@uﬁm’ﬁ’lwum@’gw (Dragendroff’s reagent)

Fam19ain Usnnos 0.2 n¥u BnNIagafiadn (10% H,50,) U3n193 1.0 AaAAAT 108 meiiqfﬂ@;u
UnLARa99sin (water bath) ifisiaan 5 1wt nspsaauiluazaigenn watassinasiigomganes
siasamanii (nannnnsnaes e amsaEaIATIauAnI S119% 5 Men e wardoned andaingmzneaud
AHUAY WEAIITHLIES TUNQHUBRATADER

2. NN99999FBURITWA IWeEA (Flavonoids) Wﬂﬂﬂuiﬁmﬂﬁﬁ%m@ﬁmﬁﬁu (cyaniding reaction)

Fagaaiin USHnms 0.2 N5H FNATAAIUENINDA (50% C,Hs0H) Uan1:m15 1.0 HaRanS e uAY
napsaniiliazatsaen seesmatfilaainnnansastaataunniiduadudn ¢ asll 1 3u wazveananlalas
AREBNIHI (conc. HCD) 413493 5 e e uazsinluguuadasdait uaan 5 wift dned aransazans
Wasmiudmdsay uanswoasunganailesn

3. m‘ma"z@ﬁ’ﬂumaLL@%WE@WJT‘LA% (Anthaqguinones)

Feansarin USnam 0.2 N3 ifnsadafiadn (10% H,50,) U3s1as 1.0 AaRARS 1991 uasinlgu
UAapean iunan 5 Wit nsasaauiiliazansean uaansiduasiigomgines shasananaiilann
nnansastUiBnansazansuenlly (10% NHy) USnms 0.5 Aadans lwen uazdanad ansngaisiiug
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4. NRFIIRBUN1IANIIH (Coumnarin)

FIm9ain USnnns 0.2 NN BNA198ZA1L8NIHEA (50% C,Hs0H) Uan1s15 1.0 Radans e URY
napsaniliazangeen ¥vesmadilnannisnsasifinaisazatslnfeslansontsn (6 M NoOH) U3sms
1.0 AAAAS 181 uardanad a1asamiudndonns uamnwuasunguasiau

5. N19ATITEDUNITE TN (Saponins) ANEARNNTAREUNDS (froth test)

Hsasarin Usnos 0.2 n3w idaniindulannns 5.0 fadans shluguumesesdsi ifuoan 5 i
EDE19UTI LArdInANIEIRaNes andaingasanasifintnlmaeanasey uanswUasngaa L

6. NNTATITNDLAITUYIIN (Tannins) AREABETAN Aaalan (Ferric chioride test)

Heaaarin Usna0s 0.2 NEN FanduLBns 1.0 Aadans llguumedasioin Wuoan 5 wid
nasssailiazatsenn uanlassiduasfigomgivies knvesmaniilnainnnsnsesliinaaazanemasn
Aaalan (1% FeCly) §1149% 5 vien g1 uardunpduesansazaty aiusngasazaneiiudideaddaribu
F1 LAPITWLIANS TN g ITY

7. NM3RF99BUAN3INALIUIWEN (Phiobatanning)

Franaarin USnnos 0.2 nin Fnsinauasnms 1.0 AaRans ﬁﬂfﬂﬁuuuLm‘%@qﬁ“\iﬁﬂ \uiaan 5 widl
napsaIniiiazateenn uasassiduasiigomgivies shasumaiiilnennnisnsasifnsnsazanensn
Talnsnandn (10% HCD) §1195 5 nem L9gn ﬁqfﬂ@;uuum’%mé’qﬁﬂ \iwasn 5 wdl uazdunefzesansazany
aangaraazaaiiudideaddefiihGui uamsmusnshingalnauuwniy

8. NM9MI9FBLANIMNBTIURYA (Terpenoids) AEABANTNARELLTA AT (Salkowski test)

1
a aa

Hsasarin UAn1os 0.2 N3N axanaIsAteAaBlaedH U5HRS 1.0 RAAAAT e waznsasaIuiity
ATANYBEN WNYBINAIT [A9INNI1NIB ABY T {ANNIAFARIBNLNYY (conc. H,S0,) 1U3n1m5 0.5 Hadan4
Fananisiassulasinmsesssnanduressnsaiafunsadaiiain andsngasunandiinianseses
SEMNTUIBITAATUNIAFARYEN uLaRINLEITIngRIesTunss

9. N19MTITIBUA1ITABTIDHA (Steroids) e lat A1 A0 TUNUIILDIHN9A (Liebermann-
Burchard reaction)

Hrangarin UBn0s 0.2 N30 avanesnIAeAaslanedy U5H1ms 1.0 AAAAMT 1181 LALNTDIRUTIT
ara189en 11189mMAniilAsINn1anTas Aay o WnNTAUNA Beaue@in (Glacil acetic acd) U5HAns 5
faRANT WYILANANNTATANIBNENTN (conc. H,S0,) $1191 3 nan FNARYa9a1Tazans ﬁyﬁﬂﬁﬁﬂg
asazaneindidwdehaudsn uammussuinauaredsann

10. NN9RIIIFBURITANSAWBN (NALALHA (Cardiac glycosides)

1
a aa

Femnaarn UBnnos 0.2 NN azaaanIntenaslsness U5nns 1.0 AaRANT WeN UAZNTBNEINA N
AZAHBDN WNIBIMANT IAenN19nIasUinansavanmainaaalsn (1% FeCl) 47473 5 vigm e Fin
nIAuNalBaaLadin (Glacial acetic acid) 41471 5 gn 1281 LAZADE il FinnsagafiasnENT (conc. H,S0,)
Bums 0.5 Aadansadlll Aananisiasnulasiinmsne syt sssnsanatunsadailasn fiyfnj'mﬂg

FWATHAUIPIRRTITDETLNINBULDIANTNAANLUNTATANIZN LLﬂmmwumﬁTuﬂqumﬁﬁu,fﬂﬂ Tnalalse
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= = ¥ o/ ¥ ¥ A %’ =) ¥ a dl =1
29waniln Msaa ﬂ’]’iﬂﬂﬂ@”lﬂﬂ’lusfi_lﬂﬂl,ﬁu?lﬂﬁL‘V]ﬂ']‘lﬂu@ Mieauns WREHIDHACHANRANINVIFN AD

5882 9.98 AIAISNT 1 LAz 2

A5 1 1IINANTENANEIL UWATIDYRENANAR (%Yield) Lmzﬁ'ﬂwmxm\mﬂﬂmmmm‘mﬁmmumﬁfu

uaznuluAe
3 ! ¥ g’ L% ¥ = %4
FuAIUAD WINRNNIS SDURTNANAR ANHYMUSNINTYATN
N (N5N) NISHNANRYIL (NSH)
Aty (P) 50 4.99 9.98 ADIARIVHA FUIRIRLAS
(L) 50 3.70 7.40 ARINRIHA TN
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NHIEWR  (-) FB Negative test

(+) A8 Positive test

dUnauaradilsnana

nansereuasngnueiidesy Tumsatnenuearastowazninlune woaswanued 5 ngy
Ao wnaniaasn wanloupsn oalUiu winiu wazmestussn sanArasiLNATEY89 Essien etal. (2017)
ffnurarngnuiafifesnuresssainannuagnues L chinensis iadnAdLmmIuea nua1 Sfuedn
walonesn daniaasn windiu s1lUfin THauumein uazuenvanailus uenanniidsfianesnuans Hinawy et
al. 2021) Anwanquiad Iunauaz A nae9 L cornanss wua1swanuAd (aun uwinis Wadlauesa
Tnalalen suwesasn uazuouvaadlug Gafulmnmesngruiniaausznenang § ey Sisuniondu
LATUANANTT FragAuiTademans o 8879 inv Buaauesiy 21y SN WIIARDN FATNRENNIA WTBNTUH
19189194989 lbrahim et.dl. (2018) WUaRwana Livistona ganlUnssasanlesn Tnamesiiu daniansn
finen nanozill waznanluiu Tnansaluiuiinusiniigelusanessasainainty Taun n-Octadecane C-18
Wiy 24.680 wadifus wananifinistisnledmsuuntan wanden seddnsayn amdemongninnn suds

NAEARINT WazHzEAlAReAI1 (Zhiyun etall 2017)
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Production of invert sugar syrup from longan by invertase enzyme from

Aspergillus section Nigri to feed honey bees
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Abstract

In this work, instead of sugar, fructose from longans was used to produce supplementary food for honey
bees, using an invertase enzyme from the Aspergillus section Nigri. The enzyme invertase changes the sugar ratio
to reduce the amount of sucrose, while increasing glucose and fructose and turning them into invert sugar that
bees can use. The results showed that A. niger was very effective in synthesizing the enzyme invertase, with a
pH of 6.0 and a temperature of 60 °C being the optimal conditions for the production of invert sugar. In addition,
the production of invert sugar syrup by the A. niger invertase enzyme resulted in invert sugar containing reducing
sugars. It also tends to reduce the risk of HMF by using reactions that do not produce highly concentrated acids
and high temperatures. It can also extend the lifespan of bees compared to non-enzymatic supplements. If the
supplement is developed to be more effective and extend the lifespan of the bees, it can be used in place of sugar

syrup at a lower cost.
Keywords: Honey bee (Apis mellifera), Longan, Invert sugar syrup, Invertase
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Utilization of agricultural materials and by-products to produce an artificial

pollen substitute for rearing honey bees (Apis mellifera L.)
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Abstract

Agricultural materials and by-products were used to make an artificial pollen substitute for feeding
honey bees. Milk powder, soybeans, yeast powder and pumpkin were treated with enzymes and made into two
recipes for a protein—-supplementary diet (17% protein). These were compared to a commercial bee diet (Diet-3).
All recipes were fed to honey bees for 5 weeks. Our results indicated that the consumption rate of honey bees
was highest on Diet-1(74.92+2.26 g/colony), followed by Diet-2 and Diet-3, which were 48+1.98 g/colony and
18.92+1.45 g/colony, respectively. Honey bees fed Diet-1 showed the highest average number of adult workers
in the last week of the experiment. The average survival time of honey bees was highest in the group of honey
bees fed Diet-1. A statistically significant difference (p<0.05) was found in the protein content of the hemolymph

of 0, 4, 8, and 12-day-old worker bees fed protein supplementation in each treatment.
Keywords: Honey bee (Apis mellifera L.), Agricultural materials, Enzyme, Pollen substitute
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50 pernaEus Liwaan 10 il oo mnsfidnuasmiiensy uaidafninmanais Ani wazindous
andusBanaEEs TdafudmsURBIRGiug aisa 2 gae Ae gaafl 1 amnaaanlUsAnAfdnaon
VUNEIAS 10% wazgrail 2 awnaidan s lufidnaamuanasiis Taednaaweasingufiianyszney
e msisBu uanstunneedi 1

Anmznnmunmislnmuzansamnsiaduliafiuis 2 gas AeAs proximate analysis AMKABYIEY AOAC
5] wazBIATIERUE NN IAaA e (amino acid profile) TnoLas ag High-performance liquid chromatography

(HPLC) [10]

o

A1971971 1 908ATUBIAARINIBIUTAN uazUaunmlUsRnTaNaaseINTEs N s uANdnaauTaanaRe 10%

(Diet-1) waz@TIaaHIUSANA N Fnaoua9Nashs (Diet-2)

] ] v
Aaaa89IUsHRANINTY (%)

Aulsznau

Diet-1 Diet-2

HHRI 8.00 8.80

Wnyias 0.15 0.23
faAes 7.5 8.50

NEIRY 1.50 -

Bann 1.00 1.00

Tusfiusan (%) 18.15 18.53
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NTITUNRNTSNARES

sinnseaeuivszezinan 5 duam ‘ét‘iﬂ’l}"I\iLﬁﬂuﬁQuﬂﬂu - NINGYIAN 2565 AATNEATAERS
wynendedetn TaelrFoiaitginsuumasisnanndsi[n3un1s5usesnaeg iR (GAP) ez
m‘amqwmqumw%’aLﬁﬂqcéyum?%?umﬁmmu %@ﬁqmﬁﬂ‘szLﬁumqmumtﬁﬁm%’aﬁq WA THINL 221N T
Aansagnsanehusmaunarsa s amais 8,000 fa/5s Tnalmaninawnsdszifivanisnisees
Burgett and Burikam [8]

nMMAaawiINg 4 N99833 TnaTuunarnssises TessRetunnamaaaunssnitay 4 59 sonle59i

7I99NA 16 59 F93d

' '
aAA o/

9887 1 nquReTiln3unmaadalusfufiddnaouecnasiie 10%

' v v '
=

2 quﬁwkfﬂ'%ummﬁLﬂ%u‘[ﬂiﬁuﬁ@ﬁﬁﬂmuﬂmmmﬁa

Sll_

N9949%

' 2
Py

N594359 3 'quﬁqwfﬂ%’ummim%wwmﬁm

Il_

N9947359 4 NQNRY W7t lASuBmSIEBH (non supplement, control)

o a o o/ o/ ! o/ < ¥

yinnse e s uunaznsuta 7 &% 100 nEN/FUA LmeﬂwmmﬁTwmﬂﬂﬂmm IURUGA
ANTNAFEL LAYIIN1TINBIMN AR NAILUUNNANERN wazsin [Uin(Uanelaiussis Taganslauumaui ¢ A
‘Vlmmvmﬂ'ﬁémq’ﬁf@ﬁﬂﬂﬁ@”@ﬂﬂuﬂmﬁ@ (50% wiv) UsHed 1 ana/39/aUmm

ANsABUANEIIBIAIRaansIaEH L SR

v a a AL a o ¢ ¥ P & o o ¥ o

Fausunapmnsiasniifefiundan eannsineimsadnaseas 100 5N uardadminges

. .
2MNIEFNWADYNAUAM
& &£

ATHLAINSIZBIU ST AINTHY

Uszifnduanlsznsisnuiuunaznsands dlamaz 159 lngdsadulszansnauinaimig
i@ lAALen uaznds e madBniu 4 fAaminaun saaaan 5 U

a 93 .;/ .
N19IABY AL VDING (Bee lifespan)
= = o/ & a0 Yo a ' o ad o A v & o A a

Wasulauangdauei sl lnsusmnsiasauanaiein 4 n33nas 7 lneifsusiafindeqiie
Tnluunaznsssds 9 az 100 sz [UiRsslalugruangamgi Tnfluas 7iflgoigfl 30 serma@as AaKEy
&g 70 wWasimua [16] iemaaialuuasznssnds 4 10 niu Inswdeuemnann q 3 4u waeniuln
§17RZAEUIANG (50% wiv) Uinnol 4 afans/n9383t Beansaratainniasrgnidfauyndu vinnnesiu
ARNINNNTANLIBIRIUARLNTIHAT V)N 24 T2l AuATUSIHIURIINA

[ a ' 4 v "o & o
msqmJimm‘[ﬂiﬁu?uﬁawuqmmmﬂ
WhsusURmNINEBID MR (RS uLAN ATy anUBanadlUsAuAinut hemolymph 289R99UAd
" VR 1 o 0¥ . - - y £ o

818 0, 4, 8 uay 12 54 ngdnewilviugninnsaunitsnisansusulnesnlsn sandvinnisifiuiasang
hemolymph Tagian98991n35 289 Borsuk et dl. [6] lnan1slsAntatsunanmsdinalaummanasn iaiiures

\3nt hemolymph Tnaasnan s glass capillary 2mm 80 LLL Wusiasene hemolymph aamiulafianawn o s

NorasR i e Eussiuln hemolymph Tnasanuunu aniduly micropipette 211@ 20 UL Audaneng

' v
aAa o

hemolymph 881311 glass capillary Adlu Eppendorf tube 2@ 1.5 ml AifuNaDs 0.6% Uan1nd 150 L LinyfuﬁﬂTﬂ

Wulafigomgf -20 °C Ananiasnniusiuli hemolymph TaaTsA32as Lowry protein assay [13]

o a v a - y (
—WINADTINUNIAIINTTE ?WEI’?W’?WW?LLW&‘ZLWWTHTWﬁ (AUNYATATERNT)-



MSUSTUIRNMSS AT . W “ Enu‘ ) U_W,I'I ﬂ'ﬂ:m (
THERRDLY /—4 125 ® SO
PHAYAO H CO E @m B ~in y TCALS §

COAX

e ¥V

N15ILATIENUDYR
ATITNYDYANIAT #lagly analysis of variance (ANOVA) waziUssuiiaumnad olasly Least
Significant Difference (LSD) #1 p=0.05 dn5un1sinanedaaeeils ﬁLﬂ‘iﬂzﬁﬁlﬂH@W’]\iﬂﬁﬁTﬂﬂT‘ﬁ Kaplan-Meier

survival test

=1
HNRNTIFANKT

ﬁqmaéqma‘[n"nuwmmmsm%uTﬂsﬁu

nnsAsEna Mt lnauzrasamnaEa N U AUAR U W Fau9u 2 ges WisuReuTugRs
BIANTNINTAN wm"lmm‘iLﬂ%mmmﬁhyﬂﬁﬁ'fﬁyﬂﬂmﬂmﬂ%mmTﬂﬁﬁumﬂqm WU 25.67 S99a9NNAS
anaEH s Anaenasie 10% uazamnsiasn sl dnaouaanasiis wndu 22.00 uay
17.54 SANANGU (ANT197 2) LATN1TALATNERaeAUTENBUIDINTAn A I TNaNMNS LB N NUSIHIWTTiATeY

N9AaLAlN Yi9MNA 17 180 Tasa1aiaay UsAuIifnauanaai 10% SAAa0uIa9nNInasd aan WL

21.31 N5H/10005H FININNITBIITLEE N IUTANT (NS FPRIuTanaTNI A ANNIAY 16.71 NSH/100N5H

FILERAS AN 3

. e oy oy . _ o y
A151991 2 AnlnanrasspmsaB U sAud s UIRsIR9TNg: ansiasulUsRuiidaaauraanasiis 10%
A1 (Diet-3)

¥

2
1 <

BRSNS HILSAUESY LRI

(Diet-1) 8193 1UFLA NAFAN289NaTRY (Diet-2) LATAIMITEBNYINNTT

o% 4 o %4
swmsﬁmsﬁzw‘[ﬂﬁuz (WINUNLIY)

Diet-1 Diet-2 Diet-3
Crude protein (%) 22.00 17.54 25.67
Crude fiber (%) 4.01 3.53 0.00
Crude fat (%) 0.20 0.52 0.00
Ash (%) 4.13 4.62 3.32
Nitrogen free extract (%) 74.66 73.79 71.01
Dry matter (%) 80.95 82.67 91.65

m15197 3 Usnnaseensnerdluunazefinfinu e gl sfuiinmunT (g/100g Fiesneua): 1119 il5eu

AifdnaIuIaINaTRY 10% (Diet-1) WATAM1TIUSAWT (NFdnaIuIa9nasRY (Diet-2)

nsn

Asp Thr Ser Glu Pro Gly Ala Val Cys Met lle Leu Tyr Phe His Lys Arg Total
asfilu
Diet-1 2.08 1.10 1.22 413 1.36 0.87 1.19 1.17 0.21 0.25 1.06 1.83 0.78 1.03 0.49 1.27 1.26 21.31
Diet-2 1.67 0.80 0.98 2.96 0.89 0.70 0.88 1.01 0.20 0.29 0.90 1.50 0.63 0.85 0.41 1.01 1.04 16.71
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¥
m‘smfauaufawmﬁqmammswﬁuiﬂsﬁu

v
P

nanaaauTnamiaiasnllafuaseie wuanmeiugf lnsuammaiasunteiuluun aznsanas s
anadslunsinemsuanaiue N BTy nada (p<0.05) Tmﬂﬂq'N?‘T@ﬁf&?%’ﬁ@ﬁﬂﬁﬁLﬂ%uTﬂﬁﬁuﬁﬁ
AARIBUNETAG 10% (Diet-1) ﬁc-w'f]m&"ﬁﬂ’ﬁﬁummimﬂﬁqm WL 74.9242.26 TD9A9H1FD ﬂéuﬁqﬁfﬁé’u
avaasn U sFuA Il dnaauaunasil (Diet-2) WATBMITIATNNINGAT (Diet-3) WAL 48+1.98 WAz

18.92+1.45 AANETFL (AWF 1)

100
% 80
=4
I
€ 60
X
&

E 40

=

({B

g 20 T
0

Diet-1 Diet-2 Diet-3

= ! A ! = 2 = ' an A o
AIMNA 1 ARREY (ARNEESE) ﬂﬂﬁﬂ’?‘iﬂuﬂqﬂ’ﬁ"ﬂ@ﬂN\N"I‘HT‘LLLL(?Iﬂtﬂﬁ‘éﬂ’lﬁ@@@@‘j:ﬂzm@’]ﬂVl"lﬂ”l‘.i‘i/lﬂﬂ"ﬂﬂ:

'
A o

8719119 [ SFAuA S dnaauaasnasiiy 10% (Diet-1) 819119 1 55u (NS dnaauaanasiy (Diet-2) LAYAINIS

1NN19A1 (Diet-3)

s s 13/ .
N19IABY A UDING (Bee lifespan)

mavaseuangizuasieuielnsuamisilsinfiuananeiuluunarnssis woan Asiilasuemis

' v
A o =

TUsAuAfdnauadnasie 10% (Diet-1) SANARLIEITTELIRTIXIaRTAR WINAL 25.07+1.97 414 T8989N7

Y, Y
=< A

Ain Refilnsuanslusfiuilnldnaauasanasie (Diet-2) Reilasuamsia3unen1ann (Diet-3) uaskegn

o

AUAN WML 21.85£1.83, 21.07+1.79 UAY 17.26+1.83 41 anaay Feflarnunnansfiueansiliadiiny

V&R (p<0.05) Reiilnsuamslusiuiilufidnaauuaanasis (Diet-2) fszezinarsantingaiign uazisd

Tasuemnas@anieniann (Diet-3) Fszavinarasaaiasndefaufieuiunssndsau o (1wil 2)
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100

_r Control
1 Diet1
Diet 2
— Diet3

80

60

40 4

Probability of Survival

204

0 10 20 30 40
Days

A 2 pngdEraaRendsenlnuemislaiin: enmsllshufiidnaoueanasile 10% (Diet-1) 81113
a

Tushniilfidnaauaaainasils (Diet-2) 811115119n13A1 (Diet-3) WaZAARIUAN (control)

Aaudussrastlszannsiie

nsUssfudmaazsneENes uazdanUszrnsTudlnni 5 1asnianeaesreciaigalay
amalafuluunazngaaid wuaRed (asuamnsTlafuiiddnaauaeanasiis 10% Diet-1) Aadsag
Frauazrnaisanludinmid 5 WeudulssmnsiaEamumingn miy 94 wasidun sasasunfe A
Tnsuemnslusfini i dnaananasi (Diet-2) 819N 19N19A7 (Diet-3) WALAAAILAN NITLI 86, 84

4 s o o/ :
e 78 L‘Uﬂ‘ﬂ‘%‘u(ﬂ FATHRTIAU (ﬂ’TWﬁ 3)

120
;E l O week
°§ 100 I
1

5 weeks

g 80 I I I
3
u-o
2 60
(94
=
&
< 40
@
=
'ﬂg 20
&
(o
&

0

Diet-1 Diet-2 Diet-3 Control

1 | ' o v o c v o P v
AT 3 ARAE (Mean+SE) 1899134931552 N TR A UAMIB HA (0) wardAngany (5): 81113
TUsfiufi ddnaIupa9n N9 10% (Diet-1) 8119 1U5Au7 (N Fnaauaanasiiy (Diet-2) 819191190 19A7

(Diet-3) WactAAILAN (control)
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asiaU3ualusiinte hemolymph Rawkgaafinde
manaspulaalustinuiaiugiafiude wuan Remdilnsuemnsissulusinluunasnssdss
Uannnslisfiuti hemolymph #esiesnuens 0, 4, 8 uaz 12 41 uanaeuasiiadAgneadia (p<0.05)

FILARS A9 4

A151991 4 ARAE (Mean+SE) 299033 nslUsAWANUT hemolymph aa9Resuang 0, 4, 8 uaz 12 4 Aila3u

'
o

AN9EENIUSARUANAI TR NTTHAT: 8105 USANATdnaINa9NaTRY 10% (Diet-1) 81915 11557

THARPRIUIBINFTRY (Diet-2) 819119179N15A7 (Diet-3) WRZEAAILAN (control)

q q

U3snaulustiuarnfinuli hemolymph 289893134 (mg/ml)

95475
0 days 4 days 8 days 12 days
Diet-1 159.19+65.57a 319.06+8.44b 165.84+87.51c 142.57+17.64d
Diet-2 159.19+65.57a 237.72498.99b 141.79+1.53c¢ 104.97+1.53d
Diet-3 159.19+65.57a 103.43+1.53b 99.60+31.47¢ 80.41£3.07d
control 159.19+65.57a 87.32+32.10b 56.63+0.76¢ 99.60+9.98d

NHNYWAR: FNENET a, b, ¢ UaY d Tunanen nuefe AmeaasauanaeiuewiiedAnyneada (p<0.05)

ﬂ@ﬂmmmz@%ﬂswua

v
o =

a i ! a P ldl o = S ldld
ﬂ"l‘ifJLﬂi’]t‘lﬁQM?‘I’]W"I\?Tﬂ“ﬁuxﬂ’ﬂﬂ’ﬂ”l‘W‘l‘iLN‘J‘NTU‘NI‘N‘WWGN%’T’EJ‘H FIUIU 2 47 AD mmﬁTﬂ‘muwu

v v
= =

AEMIDANETAT 10% Uazans lWsAnTNAdnauepnashe HsppazansBunalUsfumndy 22.00 uay
17.54 SANANRL N33R0 NEUIDINTABER I TNaNM13 16BN WUSWINETATaINTAD R W I
17 ¥fim WamLleUfUnsAnEsaLasdnaaIBINIAD R IuAAWNTM (nurse bee) ABINTS 10 %A [9] WU
BN SF RN S N TinED9IN 3 AR R WASIT L AINABINI9IBIAT §1191 9 1iA BN Tryptophan
FensnozdbudumnsepsaslUsinfigns unsaesBunianmmn TN Ui mWIDIRe 119 FnaNYes
W angde warnIrUUNsAUeRTNeTaasenie Wiuan e Bsufleuiunisaeuauesneninng
wEalUs ARG wunisiilasuawnslsfuifdnaanuasingsiis 10% fianadsnisiuamnanniige
SEIRINIAD AT LS UBMNT 1SRN N F a2 IR LATBIMNTLEBHNINITAT ARSI LT NANA S
AEINMTIaN s i d AT elUSANA INNTaN LaYABIN1IasaNINsaNYsynauaas Taun Tas @ale
eLlgFNN LL‘E;ﬁ’W] Lmzmwiymﬂ%@@mx (Antioxidant) [17] iileTsTunnanARuMAs (royal jelly) 289R9954 f1950
Gf“hilL‘ijuﬂﬂ‘iﬁ’]‘iLﬁyﬂﬂﬂﬁfmlﬂu WAZHINNEYT %G‘Mﬂﬂ’ﬁﬁLﬂ‘mzﬁﬂiuﬂlﬁﬂﬁdiﬂﬁuz‘ﬂ?’N’rﬂ’]‘iﬂ”]‘jLﬂ%NVI’Nﬂﬁ‘jﬂy"l
WUANTDMNTMATH BN e

MMaNABULSXANENNIDIMNTLEEHILSFWALRS WUANAIT [nsUa sl sAuARdnaaunngs
H9 10% uar INAdnaaNIDINFSAY a’jm'f]Laf?ﬁ'sz_m@eﬁququﬂﬁ:ﬁqﬂﬁﬁqaqufuﬁﬂmﬁqm”mmmémmwm‘%u
yn19n1aan waaeiinannnsly wane damdas Saans uazinnes daduingAuiialaiugs s uas
ansonlanasni wnUszneuiueiisaBudei ZT}QNﬂT‘lﬂyﬁ/\iﬂ"mﬁﬁﬂﬂ\iﬂ‘ﬁzﬁ"lﬂ‘iﬂfgl:f@: ABAAABITL
NNSANEIUSY AN ATNYBIDIANSIEE HAB AN UTIUT9TDIL 52BN AI N8 THES WUAN NTNENLLNE RD

. v . vy oy vy _ .
S WA 1NAT FANAN WazEea 1naTinN ALY A9NA RNEANLTseUSNg USNNoATaa
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o ! Y & < ~ £ o 4 A2 Yo A ' o '
FDBU IEAANIRY LAZITAALNETIANEY [3] NMamasausfgisrailenuiilnsusmsiasauanaeinluunas
n338A8 wuan Aefilnfuemnslsfiunifidnaaueaanasiy 10% faeisneszezoanfiazsnadngsna
a3 s nfdnaaueanasie uazamnaeBunensn WewSsufsusualneuzeslusmuiinu
81113 uans fiuanamsiBaiidalngurasllsfiuuesnan 20% sawananisiongdefionauueesiean
Tn Felusennaeiun1sAnE1Yed Oskey [14] inuaamnsfifanlnauraadlusfiuy 0.4 - 10% FINA RG9S
A : & - o & G
srgranfiarsaningn wenannfintameaaauUsunndlusfuli hemolymph 289R9971 nuanRefilasuanig
Tusfunifidnonspanasie 10% fUsnnalusiinlu hemolymph g Tuilsswang 4, 8 uaz 12 §u Feflan
nnNaUEHlUsAul hemolymph 289/ 99147t (nSupmsLaBngmadn o laaiesueny 4 53 w3e nurse
bees iiwianpsieffinnsWamnzas pharyngeal gland Beuinupaniindaunieiidamamislnguinisgs ety
inemstenmunsneeuuaziangnie s [12] uansiingn ewnasdullsiuifdaaaueaanasie
10% axnsalnduawnamauniinasiien iNalaeaRaln furaefifieanisannsssnmad wieane wiannm
4 & ' v . ¥ o o &
LARK HB9aINRN AR LERBIABDMT (A AMM1TansT uaNLszENIRe W uialn uazengdovasisand

wlinenaunin viniisanansadsstinegsanlanelasnmuanaeni uimsnzas

AnfnssNUsznae

\1mﬁé’ﬂﬁ?ﬂ%’unuﬂqwgumﬁ%’ﬂmﬂ@?ﬂﬁfﬂaf]umﬁé’ﬂmem?]

\anansaneae
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Study on the effect of ageing conditions on silicon dioxide nanoparticles extracted

from peanut shells
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Abstract

The extraction of inorganic materials from agricultural waste is an interesting approach as it increases the
value of the waste and reduces natural pollution. Silicon dioxide nanoparticles (SiO,) were successfully extracted
from peanut shells (Arachis hypogaea L.) planted in Phayao province, Thailand. The effect of ageing conditions on
the purity, crystallinity, and sizes of the extracted SiO, nanoparticles was studied. FTIR and XRD results from all
ageing conditions show the prepared SiO, nanoparticle purity and crystallinity. SEM images show that all the
received SiO, particles are nano-scale in all studied conditions. Moreover, Sherer equation calculation and the
ImageJ program were employed to confirm the nano-size of the received SiO, particles with a diameter of about
45-50 nm. It was concluded that the designed ageing conditions had no significant effect on the size of SiO,

nanoparticles extracted from peanut shells.

Keywords: Silicon dioxide, Peanut shells, Ageing condition, Nanoparticles
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Introduction

Silicon dioxide (SiO,) nanoparticles have been widely used and intensively applied in various
applications such as electronic devices, catalysis, pigments, drug delivery, pharmaceuticals, and cosmetics [1, 2].
The SiO, nanoparticles provided better electrical, optical, and magnetic properties, including a larger surface
area/volume ratio than bulk materials [3]. The SiO, particle size is not the only factor that plays a vital role in the
SiO, properties. Other characteristics such as size distribution and purity also affect its properties. The SiO,
nanoparticles with narrow size distributions exhibited better physiochemical and optical properties than the broad
size distribution [3]. Moreover, the high purity and narrow size distributions of the SiO, nanoparticles affected
the quality of these products. Hence, high-tech industries such as biotechnology, and photonics require SiO,
nanoparticles with narrow size distribution and high purity [4, 5].

SiO, nanoparticles have been synthesized by various methods, such as the sol-gel method [4], the
sonochemical method [6], and the hydrothermal method [7]. Many studies recently reported the extraction of
SiO, nanoparticles from agricultural waste such as rice husks, straws, and coconut shells [8]. The SiO, extraction
from agricultural waste provided less toxicity, environmentally friendly synthesis, and cost-effective preparations
[8, 9]. In addition, this method promoted the increasing value of agricultural waste and decreased the burning
out of agricultural waste, which caused air pollutants in northern Thailand, including Phayao province. Peanut
(Arachis hypogaea), also known as groundnut, is grown abundantly in many areas of Phayao province. After the
shelling and sorting process, a large number of nut shells remained. Some of them are used as an ingredient in
organic fertilizers to increase the nitrogen content in the soil, which has less commercial. Many studies report
about 40, 95 and 65% silica content in peanut shell ash, rice husks and bagasse, respectively [10, 11]. Studies
on silica extraction from peanut shells are limited therefore, there have been few reports of the optimal condition
for nano-scale silica extraction. The main path of silica extraction consists of two steps. The first step is to extract
silicon from the ash using base (NaOH) to obtain sodium silicate (Na,SiOz) as in reaction equation (1). The second
step is to convert sodium silicate to silica (SiO,) by using acid (H,SO,4) to remove sodium from the sodium silicate
structure, as shown in reaction equation (2). Optimum conditions for extracting silica from peanut shell ash have
not been reported [8, 11, 12].

Si (ash) + 2NaOH ——— Na,SiO5 + H,0 (1)
Na,SiO5 + H,SO, ——— » SiO, + Na,S0, + H,0 (2)

In this study, peanut shells (Arachis hypogaea L.) were used as the agricultural waste source for the

extraction of silicon dioxide (SiO,) nanoparticles to improve their value. The effects of ageing conditions on the

extracted silicon dioxide characteristics were investigated.
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Materials and Methods

Peanut shells received from Phayao province, Thailand, were washed several times through deionized
(DI) water and dried in an oven for 24 hours. The dried nutshells were pulverized, then the peanut shell
powders were sintered at 900 °C for 7 hours under ambient atmosphere resulting in peanut shell ash.
The obtained ash was soaked in 1 M NaOH at 60 °C for 1 hour. The dispersions were filtrated, and the pH of
the filtrates was adjusted to neutral by 6 M H,SO,. The precipitates were aged in different conditions and
centrifuged to collect the extracted powders, and the labels are shown in Table 1. Finally, the powders were
washed with DI water and ethanol to remove all the adulteration. The precipitates were then dried at 80 °C
for 24 hours.

The purity of the extracted powders was investigated by Fourier transform infrared spectroscopy (FTIR;
Thermo Scientific, Nicolet iS5) operated in the wavelength range 400-4000 cm™. The crystal structure and
crystallinity of the powders were characterized by X-ray diffractometry (XRD; Rigaku, Miniflex500) with Cu Kg
radiation (A = 1.5406 A) operating at 20 kV-15mA, at a scanning rate of 5°/min in the 20 range of 100-90e.
The surface morphology and size were investigated by Field Emission Scanning Electron Microscopy (FESEM;

JEOL, JSM-IT300).

Results and Discussion

The Fourier transform infrared spectroscopy (FTIR) spectra of the extracted powders is shown in Figure
1. The presence of an absorption lower 500 cm™' is assigned to symmetric Si-O-Si vibration of the silicon-
oxygen tetrahedral of siloxane [13]. The strong transmission peaks clearly observed around 800 and 950 cm™,
corresponded with bending vibration of Si-O bond and asymmetric stretching vibration of Si-O-Si bond in SiO,
tetrahedron, respectively, confirming that the formation of Si0,. Weak transmission peaks around 1650 cm™" and
broad transmission peaks around 3000-3600 cm™ were assigned to bending vibration and asymmetric
stretching vibration modes of H,O molecules, respectively [4, 14]. In addition, no transmission peaks from other
organic compounds were exhibited, implying that the extracted powders were pure silicon dioxide.

The XRD patterns shown in Figure 2 reveal a broad peak of all extracted powders at 2theta, about 27°,
confirming the amorphous nature of the SiO, [4], which correspond to JCPDS No. 14-654. The XRD data showes
peak shifting to a lower 2theta value, which indicates an expansion to a higher lattice parameter at the longer

ageing time. The crystallite sizes were calculated by the Debye—Scherrers equation.

D = 0.9/ cos O

Where A is the wavelength of CuKq (1.54059 A), B is the full width at half-maximum (FWHM), and 0
is the half-diffraction angle.

The parameters for calculating the crystallite sizes of the extracted powders are shown in Table 2.
The calculated crystallite sizes were around 0.7 — 0.8 nm. This result indicated that the extracted SiO, powders
were amorphous, and the ageing conditions were insignificantly effect on the purity and crystallinity of

the obtained SiO, powders.
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The morphologies and sizes of the extracted powders are shown in Figure 3. As observed in all
conditions, the nanoparticles unveil an irregular shape with agglomeration, resulting diameter of about 45 to
50 nm. The mean diameter and the standard deviation of the nanoparticle size distribution measurement by
image J software were exhibited in Table 3. The ageing condition that was kept at room temperature for
24 hours (KR24) provides the smallest SiO, nanoparticles with a narrow size distribution of 45.14 + 8.73 nm
insignificantly.

Regarding the FTIR, and XRD results, all samples were pure SiO, with amorphous structures.
In addition, the SEM results showed that the KR24 sample was the smallest and narrow size distribution;

however, the KR24 provided quite large crystallite sizes compared to the other conditions, insignificantly.

Conclusion

The silicon dioxide nanoparticles were successfully extracted from nutshells. The ageing conditions
insignificantly affected the extracted products' purity, crystallinity, and size. However, the ageing condition kept
at room temperature for 24 h (KR24) tended to provide the smallest particle size and the narrowest size

distribution.

Tables Figures and Diagrams

Table 1 The ageing conditions and sample codes of the extracted powders.

Sample code Ageing conditions
cc Control (Collected immediately after adjusted pH)
SR24 Stirred at room temperature for 24 h
SR48 Stirred at room temperature for 48 h
KR24 Kept at room temperature for 24 h
KR48 Kept at room temperature for 48 h

Table 2 The factors and calculated crystallite size the extracted powders.

Sample code 20 FWHM Crystallite
sizes (D)
cc 28.1245 9.3665 0.8223
SR24 27.5538 10.1517 0.7597
SR48 27.1927 10.0513 0.7678
KR24 27.3376 9.5707 0.8061
KR48 27.3501 10.1346 0.7613
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Table 3 Measurement sizes and size distribution of the extracted samples obtained from image J software.

Sample code

Measurement size (nm)

cc

SR24

SR48

KR24

KR48

50.31 + 9.82

47.46 + 9.86

47.77 £ 11.13

45.14 £ 8.73

49.75 + 10.53

% Transmittance (arbitrary unit)

KR48

KR24

SR48

SR24

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm™")

Intensity (arbitrary unit)

7

Figure 1 FTIR spectra of the extracted powders.

KR48

KR24

SR48

SR24

20

40

20 (degree)

Figure 2 XRD pattern of the extracted powders.
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Figure 3 SEM images of the extracted SiO, powders and (Inset) the average sizes and size distribution

histograms.
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