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Abstract

This research aimed to design and develop the sizing sort soil machine for reducing the fracture
problem of brick block manufacturing. The size of the machine to be used in the production of brick blocks
was 700 mm in width, 1,300 mm in length, 650 mm in height with 3 mm sieve holes, a motor of 2 hp, 380
V power and 204 rpm. The results showed that the rate of lateritic soil into the sizing process with the sizing
machine influenced the grading of the lateritic soil used in the production of bricks. There were 3 levels of
the soil release channel with width per length such as level 1 with size of 22.5 cm2, level 2 with size of 45
cm2 and level 3 with size of 90 cm2. The soil level 2 had the best average of soil import rate at 1,299.6

ke/h.

Keywords: Sizing Sort Soil Machine, Brick Block
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Abstract

The Royal Project Foundation has promoted agriculture to highland communities. The community
earns from growing Chinese tea and living better. As a result, the community has become more profitable
in cultivating Chinese tea due to its simplified tea culture. The Royal Project Foundation seeks to increase
the value of Chinese tea. The three main products are Oolong tea, Green tea, Red tea, and Oolong tea. The
price is 1200 baht per kilogram. Since the production of Oolong tea is a complex process, it requires a
specialized person to supervise closely. Experienced people are in the height. In the present study, the aim
of this research was to collect the Oolong Tea Process Work In Process Use as a database and analyze the
wastes in the production process to develop the process. In this research, the process of production of
Oolong tea 12 has been collected as a standard. And spread to the 4 tea plant of the Royal Project
Foundation. The results of the operation. The Plan Lay Out of the Tea Factory was renovated. The
transportation time in the tea process was 1423meters, down to 1366 meters per production cycle. Which
can reduce the stamina. And the time of production down. And it was done in conjunction with the repair
of machinery within the factory, which can reduce faticue by 11 percent, reducing waiting time by 2 hours,
can reduce the overtime pay per production cycle is 248 Baht per year is 248X275 day is 78,100 Baht per

year.

Keywords: Process Tea No.12, The Royal Project Foundation
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Design and Development of Transport Screw Machine for Brick Block Manufacturing
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Abstract

This research aimed to design and develop the transport screw machine for brick block
manufacturing. It was designed following CEMA standard to use a single flight standard pitch, width of 200
mm. The size of machine was 1,020 mm in width, 3,900 mm in length and 2,700 mm in height with 2
horsepower motor, 3 phases, 380 volts to drive the motor to transport soil screw thread. The result of
performance testing of transport screw machine using Din-daeng and lateritic soil with 40 round/min speed
and 3 level adjustable degrees of 30, 34 and 38 degrees. It was found that, the level of 34 degree was the
best performance for Din-daeng and lateritic soil. The average of Din-daeng transport was 49.16 kg/min and

lateritic soil was 50.42 kg/min.

Keywords: Transport Screw Machine, Brick Block
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Effects of Sugar and Glycerol Content and Temperature Drying

On Quality of Dried Mulberry
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Abstract
The objective of this study was to investigate the optimal formulation of dried mulberry product by
using mixture design. Three factors were determined by simplex centroid design; 0-30% sugar, 0-5% slycerol
and temperature drying at 60-700C. Then data was analyzed by using response surface methodology. From
contour plot, the results showed that three components significantly affected (p<0.05) the water activity
(aw) content, texture profile and sensory score of overall liking. The optimal formulation was composed of
15% sugar, 2.5% glycerol and temperature drying at 650C. The water activity and sensory score of overall

liking were 0.52 and 6.0 (like slightly).

Keywords: Dried Mulberry, Water Activity Content, Drying Temperature, Mixture Response Surface
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AnwiuAmAuA W laszvinan19atialag s vimsAnw Ais USinanhena (X)) Ysinundiwesen

RSM &519UUU180919Adnrans Lagldaunsidaea (X,) WazgumMaInITUAL (X5) NaRIRN3199 3
1 (linear model) tiipafuUTBAMNFUNUS T¥119A7

20LABS KBNAIA hALNIUSTANFUN AN UU AT

A15199 1 A USUIUIANUTU LaTAIBLABSWENFIRAYBINALES DU
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o U3 - RIS R y  AMBEDILON
GE ¥ naLEe . YLy a
UINA RIYIN 136
VRGN 508 L* a* b* (% wet basis)
X1) X3) (a)
(X2)
1 1.0 0 0 18.10° 022  +2.959£0.22  -18.157+0.35  16.39° +0.24 0.50%+0.03
2 0 1.0 0 22.35%+0.49  +3.15°+0.04  -12.60%+0.40  17.12° +0.39 0.46%7+0.02
3 0 0 1.0 21.15°940.13  +3.35°°£0.22  -14.00° £0.27  14.047 £0.36 0.42" +0.05
il 0.5 0.5 0 2295 £0.22  +3.90°+0.27  -11.257+0.17  18.75°+0.05  0.52°°+0.01
5 0.5 0 0.5 21.45°9£0.40  +3.30°+0.18  -10.00% £0.3¢  17.56°+0.21 0.46%%+0.02
6 0 0.5 0.5 22254022 +3.109+0.32  -11.95%+0.31  18.12%°%0.15 0.58 £0.03
7 0.333 0.333 0.333  20.75°£0.40  +2.85+0.31  -14.65°£0.35  19.41° +0.19 0.55%+0.02
8 0.333 0.333 0.333 18.00°£0.19  +3.75®+0.04  -16.85° +0.16  17.46°°+0.10 0.49%€+0.01
9 0.333 0.333 0.333  21.009+0.10  +3.059:+0.13  -13.75%+0.15  17.49:0.10  0.50°¢+0.01
10 0.333 0.333 0.333  21.059:0.3¢  +2.50° +0.09  -14.50° £0.09  19.41% +0.21 0.55%°+0.02
M15199 2 AN M IUsSTAMAUTavelauaTo UL
R UTuna - AN NNIUsTAMEURE (AzUuw)
- Y3unu . BRI :
G y N . .
g DUNINY . o P - ANy ANUTOU
NAADY x1) 998 (x3) d NAU LUDEUNT PG ARl d I
X2) iﬂﬂg fEIIU
1 1.0 0 0 577°°+0.21 6.05%+0.18 5.95°+0.12 5.82°+0.31 5.91*+0.11  6.00°+0.29
2 0 1.0 0 5951024  577°£0.36  4.86%£0.24 5.0999+0.22 5.64+0.16 5.68°+0.12
3 0 0 1.0 573£0.19  5.64°+0.24 4.4592022 4.509+0.18 5.23°¢0.24  5.05°+0.17
il 0.5 0.5 0 6.27° +0.27  6.27°£0.19  6.452+0.15 6.55°+0.25 6.18%+0.22  6.597+0.29
5 0.5 0 0.5 5.68°+0.16  5.64°+0.12  4.86%+0.15 5.41°+0.13 5.55°+0.10  5.64°+0.12
6 0 0.5 0.5 6.05°£0.23  6.00°°£0.18 6.27° £0.26  6.50°+0.19  6.05°+0.31  6.23°+0.19
7 0.333  0.333  0.333  6.05°£0.25 5.86°°x0.19 5.36°£0.17 5.82°:0.24 5.64°°+0.24  5.82°+0.24
8 0.333  0.333  0.333  591°:0.14 5.68°+0.16  5.86°+0.27 5.59°°x0.23 5.50°+0.14  5.82°+0.35
9 0.333  0.333  0.333  6.05°£0.33 5.86°°+0.11 5.73°+0.15 6.05°+0.18 5.73%:0.27  6.00°+0.19
10 0.333  0.333  0.333  6.14%°£0.24 5.86°°£0.23 5.86°+0.16 5.86°°+0.11 5.86°+0.21  6.05°+0.28
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M19197 3 AUNITINITATUVDIAIBLNDIWONFTR SaY1A Anvauzilodula anvazUsng uasANNYeulagsw

V938alUoTO UL
Dependent variable ; y Predictive Model R?
. v and = 0.4479%X1+0.4516%X,+0.4188%2-0.2009% X *X,+1.2103* X, * X3+0.0887*
ANIBABILBNAIR (a,,) 0.87
- = 6.1194*X+4.5205%X,+4.5013%X5+0.6279* X *X,+2. 1 7T76*X1* X5
Y6l (taste) 0.91

+3.8729%X,*X,

o 2o o = 6.4619%X+4.9761*X,+4.4556*X5+0.8888* X * X, -
ANYULLUAUNA (texture) 0.86
2.3699%X,*X5+0.0846*X,*X;

= 6.3202%X+5.8924%X+5.228% X5 - 0.384*X*X, - 3.2771*X*X; -

anwazUsIng (appearance) 0.84
0.7126%X,%X,
= 6.0918%X1+5.8457%X,+5.0464%X5+1.1322*X*X, - 3.362*X,*X3+0.0789*
anuvaulnesIu (overall liking) 0.83
X,*Xs

newme: X, = USnaena X, = USaundwesea X= guvinsvinuis

A: Sugar

1 0 1 1 0 . 1
B: Glyceral C: Temperature drying B Glyceral - C: Temperature drying B: Glyceral C: Temperature drying
(@) a, (b) Odor (c) Texture
A: Sugar A: Sugar A: Sugar

1 1.000

1 1.000 0.000 1.000
C: Temperature drying B: Glyceral C: Temperature drying

1
0 1 B: Glyceral

1
B: Glyceral C: Temperature drying

(d) Taste (e) Appearance (f) Overall liking

JUN1 1 Contour plot YesANIBwasLeNdIf (a) AnuYeUNNUsEAMENRAGUNAY (b) Anwnzilleduda (o) savid

(d) dnwardsing (e) warAutoulneT () VOINERSUTTALUBS DU
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Development of Fish Crispy Snack Bar Product with Supplementation of Fermented Fish
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Abstract

Thai traditional fermented fish products were faced with a competitive market. The concept of this
study was using fermented fish to develop a snack food which is increasing popularity at the present. The
concentrations of Chinese spicy powder (Mala) at the concentrations of 0.25, 0.5, 0.75 and 1% based on fish
weight and addition of fermented fish at the concentrations of 5 and 10 % were performed to obtain the
optimum formulation. The baking processing was carried out at temperatures and times of 100 and 120°C and
30, 40 and 50 min, respectively. The product was determined for color values of L*, a* and b*, moisture contents
(before and after baking), expansion ratio, Aw, and sensory evaluation by 9-point hedonic scales. The optimum
formula was Mala 1%, and fermented fish 5% resulting in the highest values of redness color (a*) and expansion
ratio (p<0.05). Baking temperature at 120°C for 30 min produced the product showing the highest acceptance

of sensory evaluation (p<0.05).

Keywords: fermented fish, snack foods, barbecue spicy Chinese style powder, fish crispy
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Design: CRD)

2.2 MAABUAINUTDUNINUTE A M UN AV
wandasiUaduiudnuuzsng dvesUandu nau
voaandu heduia savwnu sady sauln Anuwey
374 A2835n15 9-Point Hedonic Scale (Axuwuy 1
vanefs livouwnniian 9 mnefareusniign) Tnelds
NAAUTUTEAUNDIUJUANITTINAY 60 AU 19N
wuuguudenauysal (Randomized Complete Block
Design: RCBD)

AATERANULUTUTIUNSEDR (ANOVA) Lag

WSBUIBUAIMULANGNGYDIANLRA A 2835 Duncan’s
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New Multiple Range Test (DMRT)

3. Anwinisiudandufimunzanlund et
Uanidu

Imaﬁwqmﬁmmzammmsﬁﬂwﬂwﬁa 2.1
HanUaNdUAHU TSNV Y wastAnUandy
(Uandulsmausinesleu) Sesas 0 5 uag 10 mUaIHU
Tutumeunsusiiievarliazidon ¥ 3 S1n1sneass
warnsIzvinmn AR sl

3.1 daAnd L* a* b* aste 2.1

3.2 NnEpUAMNYBUNISUSTamdNRalnenS
TRafuAzLUUAIINYDU (Ranking Test) (5 nu18ds
youIniign 3 mnefls veuned uag 1 vanefavey
Youdian) 1¥imaaeudusziuries fURn1ssuru 50
AL NAFDUAIULANAIIVDIG IR UANUTDUALID LAd
wA23 (Chi-Square) wazlUTHULTIBUAMULANAIIVDS
Anad 8@1835 Duncan’s New Multiple Range Test
(DMRT)

4. Anwgamgiluarszeziailuniseulanduy
Avnzay Tnethgasimanzanainnsdnuilude. 3
umdnvandudaununiiuaseuiigumail 100 uag 120
paAwalTed Srazian 30 40 wag 50 W17 MWNUAIS
VAABILUU 2x3 Factorial in CRD ¥ 3 §1n15MAa8s
wazdlAsIeiAu NKaRS e laun JaAnd L* a* b* Ta
AfaNssUveIt (aw) ANUTUMEIOULRY ALTUNE

Ul NDIA7 U1EMIINISNBIH 2 (Simsrisakul, 1991)
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NAADUAIUVBUNNUSTAMAUREA835N1S 9-Point
Hedonic Scale #9498 2.2 LaLNAABUAIIUTBUNIS
Uszamduralnenisirainuaziuuuausey (Ranking
Test) Aede 3.2

5. AnwInseeusuraUslna

ImaﬁwﬁmﬁmﬁﬁﬂmLﬁuqmﬁlﬁ%miﬁmm
LauMAERUANNTEUNNIUSTAENRElnedS 9-Point
Hedonic Scale 9105 uFTansialdluiun 0. 1099,
81U19 91U3U 100 AU lagn1snadauluy Central

Location Test (CLT)

5. NAN15398

5.1 NavRInN1sANNarIIaluNan s Ua @ usu
N59U WUIN NSLRUNIMINaISosag 0.25 uay 1 dan
AMuEIwesAnsueTllunnmaanfegneiiliifiuna
nunamIedlegearuaNeg 1wl deddgynisada
(p>0.05) NsLANNINNIATTOAE 0.5 0.75 uaz 1 A1

o w

AnuaInnianlaeliuand1eiuedaddedAgyne

adid (p>0.05) MndegslAuNmINa A E AT (a¥)
1INNNFIBENAMIUANDE NI TEE AN 19Eia (p<0.05)
MsPNNINaNTesay 0.25 uay 1 INanaA1dLaINIn
Aanlagliwpnnatueesiidoddnmaada (p>0.05)
durndmdes (b*) ynenaiifunssnadiadmdos

tesnitdegnsniuauegeliledAgneais (p<0.05)

fImN519N 1
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ANS19N 1 WaTBINSHIUNIULNA1USLNURaAdYRINAnN U aEdUaUNTBU

AN el AN
(Sowag) L* a* b*
0 57.67%°+2.2 2.34°+0.5 14.51°+1.6
0.25 58.667+3.2 5.52°+1.2 11.89°+3.7
0.5 54.65°+3.8 7.69°+1.2 10.86°+2.6
0.75 53.30°+2.7 5.93°+1.3 10.06°+2.5
1 55.99%¢+37 6.92°+0.6 11.43°+1.2
UL
2 b FrusTiumnanafumauunge mneds  Sanuunnsetusgeited ARYN9EnR (p<0.05)
A15T 2 WaTeIMSHLNLIEIReATILUANTEUN U ST mA LR
noianan (eway)  anvauedsing a ndusa \ilodusta ANUYBUT I
0 6.8°+0.6 6.7°+0.7 6.6°+0.6 6.7"+0.7 6.7°+0.8
0.25 6.8"+0.5 6.87+0.6 6.7°°+0.8 6.8+0.7 6.87+0.7
0.5 7.1°+0.5 7.17°+0.6 6.7°°+0.8 6.9+0.8 6.8°°°+0.7
0.75 7.0%+0.5 7.2°+0.7 6.9°+0.6 6.8+0.7 7.1°+0.9
1 6.9°°+1.7 7.0°+0.8 6.9°+0.9 6.8+0.8 7.0°°40.9
N
°b.¢ Shwsiwansnaumunaie el danuuanssuogreited ARYNNEDRA (p<0.05)

" wneie lddanuuanasensiidedAgnieeda (p>0.05)

AN5199 3 ANWUENIINIEATNLALAIPUAINUTBUIINVBINANS aTUadunsaUNRuLLlaUandy

ilevanduy IMTINITWBFD  aduANTeu AN

(Sovay) (g/cm’) 57 L* a* b*

0 0.95°+0.00 3.7°+0.5 65.66°+2.9 6.81°°+2.4 20.41™+6.1

5 1.00°+0.00 4.0°+0.6 68.21°+2.0 7.95°+2.0 24.31+2.7

10 0.99°+0.00 4.1°+0.6 72.17°+3.7 5.67°+0.7 22.79+1.6
NUBNR:

aa

% 0. ¢ SnysTiumnansfumaunge e fenuuandnsiuegiadiitodn ARYNNEDRA (p<0.05)

o o w

" wneie lddanuuanssensiidudAgnieeda (p>0.05)
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M9 4 NAYBINTOUMEUNANLAL ST BTN U DE NYENIATINEA TN

Fmmans And AUV AT aw ONIINTNE
L a* b* DUUIAS aulvinasdn #7 (g/cm’)
(Sovay) (Souay)
gruuqil (°0)
100 60.22°+2.77 9.87%£0.93 19.07°£1.52  16.19™+2.06 6.25™+055 0.68™+0.00 1.08™+0.94
120 58.52°+1.93 9.36°+1.13 18.41°+1.44  18.40+453  3.45+859  0.68+0.02  0.97+0.01
syzian (Ui)
30 61.35%+2.32  10.00°+0.75  19.37°+0.98  17.20™+6.33  599™+0.80 0.67™+0.03 0.98™+0.01
40 58.48°+1.88 9.28°+1.66 18.23°+1.66  17.89+0.95  3.00+10.70  0.68+0.00  0.96+0.01
50 58.30°+2.13 9.58"+1.44 18.63°+1.59  16.79+0.80  556+0.14  0.69+0.01  1.13+1.16
gl (°0) x sveglIan (W)
100 x 30 63.18°+1.35 9.83°+0.59  19.50™+0.81  13.83+0.35  6.70°:0.24  0.68°x0.00  0.98"+0.02
100 x 40 59.41°°+1.65 9.28+0.69 18.63+2.02 18714036  6.45%x0.35  0.67%°+0.00  0.98+0.00
100 x 50 58.08%+2.14  10.52°+1.03 19.10+1.39  16.03°+0.09  558°+0.14  0.68%+0.01  1.27+1.64
120 x 30 59.50°+1.48  10.17%°+0.86  19.25+1.13  20.57°:+7.80  5.29%0.41  0.66°+0.04  0.97+0.00
120 x 40 57.54°+1.64 9.27°40.79 17.84+1.09  17.07°® 052  5.66°+0.09  0.69°+0.00  0.95+0.00
120 x 50 58.529942.13  8.64%+1.16 18.16+1.67  17.56°®+0.15 5.53°+0.14  0.70°+0.00  0.98+0.00
wunewme: > SnusTiuansefumuuage wunet Srnuuansnsiuegieditedi ARUN9EDH (p<0.05)
" e lddanuuanasedsiidud1Aynieeda (p>0.05)
M31eil 5 HaveIMsUMBNmMgiiuarsEa AT AzIULAITE UM SUsEA AR
Asmmass Snwasung & ndusa \ifodura AUVBUTIN  §FUAINTEY
U
gaunndl (°0) x srezIa (W¥l)
100 x 30 7.17+0.6 7.0°+0.6 6.9"+0.7 6.9%°+0. 5 7.1°°+0.6 3.7°+0.6
100 x 40 7.0+0.4 7.0%40.5 6.9+0.7 7.0%°+0.7 7.1%°40.6 3.9%40.7
100 x 50 7.00.5 6.9°40.5 6.7+0.7 6.9°+0.7 7.0°+0.7 3.7°+0.7
120 x 30 7.1+0.7 7.22°+0.7 6.8+0.5 7.22+0.7 7.1%040.7 4.1°+0.7
120 x 40 7.1+0.7 7.1%+0.7 6.9+0.6 7.1°°+0.7 7.2°°+0.7 3.6°+0.7
120 x 50 7.220.6 7.3%20.6 6.9+0.7 713108 7.3%20.7 3.9%10.8

o o

a

nugwag: > ¢ SnuINwANAI UL mneda Tanuuandneiuegalituddyniead (p<0.05)

1

" wneie lddanuuanasensiidudAgnieeda (p>0.05)
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1nR157 2 YndegiiazuuunLvey
Fruil odudaldunnsnetusgefivoddynead s
(p>0.05) NSLALNIALNEIS8aY 0.25 WAy 1 NARA Y
fnzuuunuTaUMUaN Bz UsINguazdliuaneieiu
AUA19819AIUAN (p>0.05) N1TLALNIVINGNTDYAY
0.25 uaz 0.5 nAnfngiAzuunANTaUAUNALTA
warAuYe UL LANA 19 U U8 19AUAY
(p>0.05) NISLANNINUIAITO8AE 0.5 0.75 way 1 3
AzlLUANIYBUMUANAILUTING § ndusa Anuvey
sauandian waghifianuuaneisiu (p>0.05) n1siAu
novnalulSinaiiiintuinasoruweunisszam
Fudaiuundu Tnededun (a9 wWudu wazend
wides (b*) anaadlelIeuiisuiusegismuny
giiuNsiNRIuIasosay 1 dnavild
Uadusunsauda1ninuadng (L) Aduns (a*) §
ATLULANYOUA U NYUEUTING & NAuTd uae
ANNTOUTIINNTIAN (p<0.05) Faidengasiifnsanan
dn¥osar 1 hluimungaslutunoumsvnaessisly
5.2 nanstiulandulundndusivardueu
N9V WU MANUSINuUadulinasodnsIn1Tnes
Aalunnedag1aedniitedAyn19ais (p<0.05) N3
Wiuvandudosaz 5 waz 10 dAzUUUAIRUANNYBUNIN
fian (p<0.05) WleSsuiisudusognsnuny nsis
Uandusesay 10 fArauainsuiniian (p<0.05)
Tuvniedifarduns (@9 Yesninsifuvandudosay 5
waziegAIuAY (p<0.05) MmliuUandusesag 5 i
HadaA1dwne (%) luuanaeafududleg1eaiuny
(p>0.05) daua1dind oq (b*) nndegeladdaiiu
uwanenstuegnalitddmneadd (p<0.05)fen397l 3
PINMINARBsIEiuINsIiNUaduSoay 5
TunsudnUandusunsouiinanesnsin1snesdd And
uAs (a%) wagdfuANNYeUTIINTIAR (p<0.05) 39
engnsfiiudandudosar 5 thluianngaslutumey

Msnnassmaly
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53 HaveIN1souUaldunteg g luay
SEevIaTAet 9105197 4 ?ammaawﬁﬂqmmﬁ
wazszasafildluniseuiinanerd L* a* b* ag19d
Hyd1Agyneani (p<0.05) wilaifinasioUsunannuty
vidteuwks Uinaenudundeeuliness A aw uas
§n31N1IN09A 108190 Tud1A Yn19ad A (p>0.05)

aaunndnlglunisou 100 °C dnaseand L* a* b* 11n

q U

'
a

fian (p<0.05) sogaitliluniseu 30 Wil Twasiosn
& L* a* b* unfign (p<0.05)
damnasssmgumgiuarszeziiailunisey
gaumil 100 °C sregiIan 30 Wi InaseriAiaing
L* u1nfiqn (p<0.05) 59983U71ABAIAINATI9UDS
#0819 auR 89Tl 120 °C 58821781 30 UNF
dmsudingafioudeaamail 100 °C szuz1Ia1 50
W9l waramil 120 °C sreziian 30 u1d danduns

o | q'

uInfian (p<0.05) Fegeiioudisgamgil 100 °C
SrEiIan 30 U1 gaund 100 °C s¥eelIan 50 Ui
gaungil 120 °C srewlIa 40 Wi uazgaungil 120 °C
spezian 50 WIT dnaroUsuuANTund e UL
toufian (p<0.05) #9857 puFIBgUNAI 100 °C
Srezian 50 U1 gangil 120 °C s¥eelIan 30 Ui
uazgun)il 120 °C szaziian 50 i dnadauiunu
anudundseulvinesiarioniign (p<0.05) Frogsil
BuUMEgMUNAN 120 °C s¥eglian 30 Wil 1A aw Wee
#ign (p<0.05) WndegsliifinadesnMInesiioeng
ifudndayneadin (0>0.05) famsned 4
Hogeiiousegungiuazszoziianlunis
suliifinasiodnuurUINguaznd usaeeeil tuddyy
M3adi (p>0.05) frvesiousBgumad 120 °C 9
ienilifuazuuuanuveulugudinniign (p<0.05)
Freg197 auieg gl 120 °C 53831981 30 W
FSuazuuueureuiuiodudannnindaeg ey
A8Tmg Nl 100 °C szEEiIa1 50 Uil ag1ed

Wed1Ayn19adf (p<0.05) nndaeg9ldsuaziuu
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ANMUYOUNINNTIIFI0E 19T DUR I8 UM T 100 °C
s2zI81 50 Uil eg el dudAgyn1eadf (p<0.05)
#0819 puAgamgl 100 °C 58821281 40 Ui
gaunni 120 °C s¥eziian 30 U uazaumngil 120 °C
srEiIa1 50 Ui lasun1sdadiduaugeusINuIn
flan (p<0.05) Fap519f 5
INAINAABIIELTUIiI08 19T DU
g 120 °C UagsezlIal 30 U9l dA1duassin
Aign (p<0.05) aonndasiuAzLUUAILYDOUR 1uF

1Y

ANUYDUTI UATAIFUANUYDUTINUINTGR (p<0.05)

TnefduSuannudurdseulvinesiitazal aw Uae

fign (p<0.05)

el Y 16200

¥ 13%

30% 0% w21-25 9
2% = 2630 0

2% , ‘ 31359
36407

70% unnd140 Y

(n) ()

wiwalumsidonderdnsios

(@)

5.4 Han1snaaeuRUslnAd1uIL 100 AU
wui Juslaadunandgunnnitnaye duw

Tngydorgegluyas 16-25 U finsd@nwiluszaudia-

R

a a

USgns dendwindnwndudiulugSevaz 100
Faduladendnfusiuanduounsouidosinsani
(Souaz 48) mnﬁqﬂ sesmanpeauwlanivy (fosas
36) uar3A1 (Sewag 16) muaidu fuilangeusy
nAnd e lnald SunzuuuAUTEUNIUSTAMAURE
fudnvazUsing @ ndusa savad doduia uay
ANuveUTIMeglut 7.43-7.88 TuszAuauyeulu

nAN9ReYRULIN

nsAnEn 5%

217w
10% _\
e 5%
10%
B A

52%
u tndnw u Suine

u siseudnudu u foeudAnwvat

N . winuenIy ity
vaa Yiggyms

(@) ()

ANUTBU
-

Rz

JUN 1 unuglinanisnageuniseensuresusinadendniueivandueunseu dayaniluvesusinausenauluimeine

(M 91y () M3ANY (A) 1TW (1) wmralun1sidentondndnmg () wavazuuunuveuNIUTEamdulavewuilna

100 AU (R)
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6. 8AUTIWNANITINY

winunanfidrunanveuns sunavasvin
Usznaulumensndu inde neysa Weth 8usn Jans
LALNI NEILA Y7 (Sikarette, 2018) @TUNAUNT NTIT
Foawaznsntulunsnarfiinaddudiunauvosan
dusunseutierantauridaduns () iiiuty luvai
Admdes (b*) anaudloisuiiisuiuiioganugy
yndegsTiiuATesARIVINa I AuAT oY
THFSUALLIUAINTEUATUNA UTALALANTEUT I
HANS I UadUBUNTOUNINNTIAIDEAIUAN 87
Bewdeuzuriuvsenevlufeasoengninadaniw
vanewiln thiumeusyiveiatnainuzuaiuautsasi
Headunidlafiaunsuuinuazunsuay 990891y
wud1 wluvenszineatunsos ud og dunid
Staphylococcus aureus kag E coli la® EJ'Nﬁmgjiﬂj

a

ATy 9 U (YA waLISUNT, 2554) NISLANNIULIEN
i

Tunsnnassdssilanudululsfiazgaslunisaueu
Snwromslisnuiuty femsdnvifiududueg
msusnwlununeaesrely
Tuntsndnuarduna u Lactobacillus spp.
annsaadansaudndinlegefefosas 1.986 Tngund
gaumnnd 30 esmwaded Wuan 3 Twilivandud
iaﬁmalﬂuﬁaau%’wia@’ﬁim (9PN LazAMY, 2553)
PMNATNRaBINIsIinUatdusesay 5 viliualdusu
nseufidnsinisnesdaminnindieg 1smunuenaie
auvdvedlusauiovarviai e lasuninudeud
mmsammﬁmmammsmﬁ’uﬁ’u‘[mLaqasuaqﬁ;ﬂﬁum
wadlianusougeegissindimelulasonlusseziia
dugnadwmaliiAaniswesiauinniifiedsaaun i
TulldFudandy dhunsiuilevannsifudandutovay
10 fignsniswesatesninnisiiadesas 5 1Wewn
asiuvandululsinaiiunyilviusunansaudndin
Au1n wazeravzdwalitlsiud evandoanin

555U R Fma b aavestusiulates Walnsu
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ANNToUEITEETIAIAUIlidnTIn1Iwesialatoand

Aa o o '

Jouay 5 lurueNddnsINIsNedININNIfI0819
muAuiildiFUad (p<0.05)
9INNTEUNKITIDE19aE LT UINE maaeIT N
seninegaumiilun1sau 120 °C warszewlian 30 Wil
wazgaumndlunisau 100 °C uazszegiiai 50 dend
uas (a*) unfige e1auiesannisligumgiigeuas
svozarduiunsldoungifdosndituassvey
naudlunseulsdviliansdlalelnatuluidovanin
NSELANINGITUYIA wazansaburIuna1oada I
P linans s dunmindy Usinmanud unds
ouwidlumanaaosilifinaoriniswesia n1seuuiis
figumnfiadlugag 100-120 °C o1vdwalwlusiuile
Uanduanmsssumfnouuiinaluonmsassyme
oonly FevilinninegnaiuTunueudundsouu
Aoutnaga yndegeiiviinaaiueglutadosay
13.83-20.57 31NN13ANWIY09053550 (2557) Tuns
wosivewmiiausaneuulagldlulasnm wud wils
UarisunsaanliiAaaifuigumgd 40 °C waz
ihleuurafigumad 60 °C Wlaududosay 12-13
finavilfiAnnismesilddiderrluneanisousae
llasin dwsugamaiiluniseu 120 °C srawiian 30
it fFmannutundseuuisiosiianaonndesiu
/1 aw Yeuiign Seiinnudululafiosdrelinandnsidl

2EMBNUSNEIUINTY

7. a3

lunsWmugnswaznIzuIuNINEnUa1Ldy
DUNTOUMEALTIUIN NSIANKINaSesay 1 dnayin
Tvandusunsouliaiauaing (L) andung (a*) i
ﬂzLLuumwmammmﬂﬁqm (p<0.05) NsidsUandy
Yovay 5 finaresnsnsnosiauniign (p<0.05) N3

auiigaungil 120 uarszevlian 30 Wil nandeilasy

AYLUUAIINYDUA TUA AINUYBUSIN LATAIAU
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ANUYBUTINUINT AR (p<0.05) Taedl UTUIuAINTY

£

wazen aw teufign (p<0.05) fuilnnsensunansinsi
TnglasunzuuuauvaUNIUsTamMdulasua nwue
Using @ ndusa savd oduifa wazanuveuTINey
TuszAuauYoUUILNATYaUNIN

nEndasiUandusunsougasi inuzan
Usznauludae 1evan uilsifu dhanansie §52am
wiedu ninlne wavuian wazvardusovay 76.61
11.5 4.6 0.51 0.255 0.76 0.76 Uag 5 AWAIWU
fnAnssuUsene

ANZEIIBvvRUAMIIN INgNdamnAlulagsY
UIAAAIUUT MU RMUTL Mentor’ 61 AelAlA5In1s
“MIAn¥ITIYIUINITIENINSIS U luanudnem
Aun1sininerdans walulad wasuianssuluimwn
uarensed Uy Usenaunisnandas g uyului ud

= % YIS R VA = 1 d' ¢
ANALKUBD 6 IININ VllﬂLE)E]L‘WE]ﬁmum QUﬂﬁmLLE’IZ

=

LASD9IDANNY LazEIUIEANUEEAINIUNITANYINARDY

v
P=1

U

afee

A

1@NEN591999
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The Development of a Household Rice Milling Machine
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Abstract

This research aimed to develop the color brown rice milling machine for using in household and
to test the performance of the color brown rice milling machine that can be used with both brown rice
and white rice.The power consumption was 90 watts using a voltage of 220 volts. The advantages of this
milling machine were inexpensive, not complicate process, easy to repair and maintenance. The speed of
the screw was studied to find the optimum rice milling. The performance of brown rice milling was tested
with two rice variants, RD 31 rice and jasmine rice. The results found that the suitable speed of the spiral
for rice milling was 2300 rpm with average weight of RD 31 brown rice breeder 645 ¢/1000 g of starting rice.
The average weight of broken rice was 35 ¢/1000 ¢ of starting rice. The rice milling rate was 7.30 ke/hour.
Moreover, the average weight of jasmine rice milling was 579 g/ 1000 g of starting rice and the broken rice

average weight was 37 g/1000 g of starting rice at milling rate of 7.25 kg/hour.

Keywords: Brown rice, Rice milling machine
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Abstract
The objective in this research to Development of cracked cookie products with raw materials from
packaging process. And Consumer Satisfaction Survey of Crispy Banana Cookies from 365 consumers. Data
analysis uses the average. standard deviation and content analysis. It was found that the Crispy cookie
ingredients to consist of wheat butter, salted butter, baking powder, vanilla, icing, eggs, fresh milk, banana
cracking. And formula 4 is the most appropriate is the sweet taste. Cookies are not firmly broken. Cookies
have a crisp banana flavor. The consumer satisfaction of crispy cookie products from whole crisps was the

highest level.

Keywords: cookie, Crispy Banana
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Abstract

The objectives of the study are 1) to apply the Augmented Reality (AR) technology on product
labels and packages for promotion of the distribution of crispy bananas product of Kluai Hom Thong Yad
Yiad Community Enterprise, Chun District, Phayao Province and 2) to examine the consumer satisfaction of
AR technology on the information presentation for promotion of product distribution through
communications and advertisements on smart phones by the matrix technique of two-dimensional or three-
dimensional AR pictures containing information relative to production site history, products, production
process and product distribution. This method enables consumers to understand the AR codes on product
labels and packages via video format. Questionnaires of satisfaction on AR technology were distributed to
250 consumers as a sample size. Descriptive statistics including average, percentage, mean and standard
deviation together with content analysis are used for data analysis.

The results reveal the AR technology on product labels and packages recognizes the codes and
renders the AR in video format from the Layar application, while the overall consumers are satisfied with
the use of AR on distribution promotion at high level. For all attributes, the AR size and pictures rank the
highest level. The respondents also accept the more understanding on distribution of Hom Thong Yad Yiad

products.

Keywords: augmented reality, distribution promotion, product label, package
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Abstract

The purposes of this research were to develop and to evaluate the model of institute network
development through STEM teaching process. The model of network development through STEM teaching
process was divided into four stages of operation  such as, 1) Understand phase 2) Promote phase 3)
Implement teaching phase and 4) Measure and evaluate phase. The results of the assessment of the
suitability of the model showed the overall mean average at the highest level (X=4.55, S.D.=0.51). In the
individual case, it was found that most of the results were at the highest level. Moreover, the academic
achievement of students was higher than before using this promotion. The teachers were satisfied with
teaching and learning at the highest level (X =4.83, S.D.=0.29) and the school administrator was satisfied

with the operation at the highest level (X =4.76, S.D.=0.33).

Keyword : STEM teaching, institute network development
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Abstract

Micro/Nano Bubble Technology (MNBs Technology) has much attention in the past decade years
which is safety and no chemicals method. In this research, the MNBs Technology was applied on the washing
process of Gold banana to inhibit Escherichia coli (E. Coli). Comparison 3 types of water samples 1) Reverse
Osmotic systems water (RO) 2) Air Micro/Nano Bubble water (Air MNBs) 3) Ozone Micro/Nano Bubble water
(O3 MNBs) soaked Gold banana for 10 minutes. Then analyst E. coli by Dilution and spread plate method.
It was found that E. coli was detected both before and after soaked in RO water. While E. coli was non
detected both before and after soaked in Air MNBs and O3 MNBs water. It can concluded that MNBs water
completely inhibit £. coli during washing process by soaked for 10 mins. That is potential results for

approach to study and develop in the further work.

Keywords: Gold Banana, Micro/Nano Bubble Technology, E. coli
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o = Smaller the bubble the lower the buoyancy
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Normal Bubble 1-2 mm @ Micro/Nano Bubble

UMl 1 wansdnuazresenarwimanseaululas

wazulumns (FuAuaIn jindanee.wordpress.com

Fuil 22 weeAnieu 2561)

1IN MALANLIIBUUTEENTAINVRIUNT
dvlpsannmavuisanseaululasiunsludunaunis
319 YAnuazeIninausaanUsuantedlalaway
Werluwaanuuleuludnanla [2] algtunasaney
% aa < o
puRdnesenrvuiaansesululaswazunlu

N

Wns (Air-MNBs) Wudnnilamadenlunisdudaie

wualiseludnualivaundlaeldldasad 3] VAsad
LAYANEIIEIIUIINBIDINIAVUIALE NTEAY
lulpsiunsuaztinendndng 1y NaOCl, Acetic acid
and Citric and anansaldddnaniiterdndesiala
Tagmsuduny 5 wit TdAninnisanedediussuniel
Turgihgiiuinissenuiaresn sy segnalduia
Tolgunsomalulagnesenavuindnseaulalasun
Tuttubadmiuudaleleulunisdatogdunidludn
wagualal [5-10]

FUNRFIY

auuAgiulunisiideluased Ao 1nTes
Afanesornavuialulaswazunluunsiiosnuuy
wazndnlaeinidegudanududanidyinisaiu
nsusegndld liussganarauuazlulas/wn
Iuﬂ’mﬁyaLﬁ'amﬁmwmLLazmiﬂﬁxme{?uqq UnN9.
Fruwn fanuansalunisandsuad eslalad

Juilaundevaunadlneniswyarsle

72

4.35n157398

4.1. mawTeutindeg

s aemndanosusavuindnlulas
wilutuida $u KVM10 sonuuuuaskaalneinide
Audaududanisivinisdunisussyne Ly
I usagenataunarlulas/uluduid aule
mil,ﬂwml,l,azmiﬂizm%uqq uns.auu 1onsinis
Tnavesth 1.7 Ansdewdt nslnaveanlasennied 0.5
ansmoun? Aasliii 240 708 dms1nsliuaves
91m1 0.5 Ansseunt vwnmweslilastuld afitinty
fluwnm 40-50 Tulaswesarududuredlulastuida
A1 60,000 Juila Aofladans WazauIAYeIUN
Tutuid afiiAsduiivuna 200-1,000 wilulns AL
Waduvesuluduidadian 108-1,011 Tuidase
Uadans

dwsunisuaminleleululasunlududa
waglelyuunlutula lHndessuinliiwesone
uakan (RMUTL-KVM15) waziluniaeandiauids
WIS (0, U3aS 99.5%, U3H unsidng (Uszine
Ine) 9110 )

4.2. nsAnednsnave sUssansngs
TunszurunsuYaNa8vouNas

LA UAI9819n8 28 UNBIA UT A1MLA
Uszanudesar 80 vaaN1sAn 1 Tuannu¥RInInay
JannanaereulilnIuny

Wishetenaeeunasiuiiedenliusiu
nsutEedethieghate 5 vln fedasidnndas
weunesmin 50 nSuseufI0g19 200 dadans
wiidunan 10 U1 mEsnsURINITHATINNGINEAS.
(18] deuvadudredrsas 3 91 Iarraununis
VNABILUY CRD §ei]

Frog1aft 1 trunsruunsIiiaoealy
Fa (RO)

fogait 2 tueslulasunlududa (Air
MNBs)



MimTITewmalulaguinngsy U9 4 adun 1 unsiau-lgwieu 2563, Fung esenins, wi 69-75

frogait 3 tlelsululasulutuda (O,
MNBs)

4.3 nsAnwgdunidluvrdendaevey
nee wdtnuEndeveumedutuiy 10 ud Suh
Tuddandreneunesniaswinidosiala dae

75n19 Dilution and spread plate method
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Wa 3 UseLam w10 wadl $1uau 3 91 udawih

F1081IEINSUT NAEVUNDINTILATIEHNLE 05

1alan 298735 Dilution and spread plate method
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nuansAnwnuin Tt RO nulied
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SUt 2 dauth Air MNBs wa th O, MNBs lsinuita3

Talasnouuduasndntnd1emounas 91ANANTS

NARBINUIINITUT E19ndeveuneslutid K1y

asyurun sy ldmdunesenniavuadnseaululag

KazUNIRTUIY 10 wiianunsadudadedlalale

A15199 1 wansRan1sAnwedlalaluiidranane

. % 13U E. coli
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(x 10%) (cell/ml)
1. 1h RO rlouutdns 34405
2.1 RO g 10 i 5.1%0.5
3, 117 air MNBs flouugdn 0
4.5 air MNBs w10 w17l 0
5. 11 O, MNBs fouutdn 0
6. 11 O, MNBs utl 10 un¥i 0
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A19N8381BUNBIUIU 10 U19iR2835 Dilution and

spread plate method

Negatively charged bubble Sterilization effect

Positively Charged
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Positively Charged  Physical shock
Bacteria Self Destruction

Hyaroxyl radical
Hot spot
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2561)
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7. a3
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