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Abstract

This research focuses on addressing the issue of quality instability in the dried banana products of
the "Khon Rak Wang Takiang" community enterprise, which results from reliance on natural solar energy in
the drying process. To standardize the production process, the researcher designed and developed a hot-
air drying device that can precisely and consistently control temperature and time. After the development
of the equipment, the researcher applied statistical methods for factorial design to analyze the influence
of two main factors: drying temperature at 50°C, 60°C, and 70°C, and drying time at 4, 6, and 8 hours. The
response variables used for quality evaluation were moisture content (%wb) and texture score of the dried
bananas. The statistical analysis (p-value < 0.05) clearly confirmed that both drying temperature and time
have significant interactions and main effects on the quality attributes of the product. The optimal drying
condition was determined to be 60°C for 6 hours, resulting in a final moisture content of 20% (wb) and the
best texture score of 4.5 out of 5. This research presents a practical and sustainable approach by integrating
a controllable drying device with statistical principles to enhance quality standards and improve the
production process of the community enterprise efficiently. The findings of this study can reduce variability

in product quality and serve as a standard guideline that can be effectively applied in the production

processes of community enterprises.

Keywords : Dried Bananas, Optimal Drying Conditions, Moisture Content, Design of Experiments
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AMANEARSIILA Usenaudie
- gawAuIFitld: Minitab
- 33n37ild: ANOVA (Analysis of Variance)
- inusinsiadudedidn: 14 a = 0.05 eRansan
TNwaawsied e satfviolal
3.6 a3U35738

n13 Full Factorial Design 32 $auAUN1sUsELIU
AN NKAZNITIATIEINNGEDA §ITuanusaniun
anngimnzandigaluniseuusiandremniieliile
wNan A g wasi uazannailunisou g
Uszgnildinalulad d¥asanminunususiuly
NILUIUNITHAAUALUNTEAUNIATFIUAUAINYDI
HandauinaeanIavAIYL Yy
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3.7 HAN1SNAABY
NANISNAADY AILERAILIUAITIN 2
A15197 2 NSIUSEUIEUNANISIAADS:

ms  eampdl v Anudugatie Y - AUNUNWAIY
N o ! ANWUL/TAUIN v &
naaes (0 (F7lw) (%wb) (Madna-taluq)
1 50 4 30 dlovaann, 37, uiauiugdly i
2 50 6 25 adlassaiationdae, Fane, milenjuifian  Uiunans
3 50 8 20 Weduuddudnios, Aduiu Uunana
i 60 a 25 deduuds, wiauduiuly Urunang
5 60 6 20 \owileny, Awdemasany, saminiian GR
6 60 8 15 \oreuthauds, Ai3und a
7 70 i 20 oudann, sevABuasy a
8 70 6 15 loudanswsng, saviAuiaiuly a9
9 70 8 10 iewrensev, vndwenslusiniey a9uN

U

3.8 a3UNaN1MAaDY
N13NAABIBUNAIEAINANITAIUANG N T LAY
LA lUNTEUINNITEU NUIEHANTENULAEATIAD
Aud ugationazeua mvandnduel Ly
TeaiBanan AR LAY N TIAT AR AT E:

M19199 3 asuladuuazufduiusseninadade

3.8.1 NMSIATIZIMNIERATILEFE ANOVA (Analysis of
Variance) iilevindeunansznuvesgamgiiuaziiaily
msawfaﬂ'wmqm‘]yuqmﬁwLLamzLLuuﬂmmwmaq
ndaen1n laeAl p-value @1usuurazdadonas
Ufdustussevinatiady famsad 3

Jady 1 p-value R? R2(ad))
RRIVEH 0.001 0.85 0.82
1281 0.005 0.87 0.83
Ufdunus 0.03 0.89 0.86

91nA15199 3 A1 p-value Youn3n 0.05 uyn
Paduuazufauius Jaansirduansgnumsadand
WodAnysionmnMEENTMI R2 Wag R2(ad)) ganans
Tuvudiaesdananuizanlunisefuieainy
wUsusauvesteya wanliiunnuduiusszning

M13297 4 KaNTAATIENAZLULANATN

QUNNI, 1181 UALAMAINKENTNI BENABILALE
mmndeislunsaanisalinadndantadeiidnm
3.8.2 ms"?mezﬁwaﬂaLLuuﬂmmwﬁmi"wfaﬁuﬁa
wazdvoindlgaintasunisuseiliukazinauelugy
Aade + SD Aansnsii 4

azluuladund (1ade + SD)

Azuuud (\ade + SD)

N1INAADY
1 32+03 41+0.2
2 41+0.2 45+ 0.1
3 3.8+04 43+03
4 25+03 32+04
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4. NM3PUSUHNANIEDA

4.2 NM3UATIERUHUNTNLSLA
nsMARBIaNsiasaNALETLSHILADN

3 Jaduvdn (Main Factors) ansnsauandnansemuiid

Aondndnailanlgunu)Inusle (Pareto Chart) fe

wamdlu 3U7i 4

Pareto Chart of the Standardized Effects
[response is Qual, o =0.05)
U 4m

[ Fator hame

AR B Time

amp
A

a 1 2 3 4
Standardized Effect

JUN 4 URuInLsaveaNanIENuNInNSg U

13U 4 wnunfinslavessanssnunIgIy
(Standardized Effects) uansliifiuruinuazioddey
nsainvenansgnundadendan (@uundl, Lan,
A uazdfduiusseninedadomeandusedauys
M3 (Response: AMAINUBINAILAIN) Tagfinrsaind
seaudedAny O = 0.05(LduUssdund) nang
Ansziuanddiiiiuindifies 3 nansenuiidveddoy
V9B lUNITAIUANANAINYBINAIBAN:
1) Ufduwudszvinsgaumgiuaziaan: nansenudisl
yueilvgfigauaziodfgynaaifegaday

2) Ujdfunusssninsgumgiuasadnuiiu: nansenuil

HruinsesasnLaziidudAgyniseia
3) Yadoudngamail: Tutladendniifinanszyuogis
HrlodAgneada

Haduiran (Time) A1y (Damp) wazUdunus
Su 9 (W TC, ATC) lidawasiannunimnaiuninetied
oA yn19ada i esnAmansenuiinindu
value 3nge Tngaruduiinansenusiian wanein
LilafiunundAglunisaivaununin wagenades
finsandadovidowadnduiuiy uanfegud 5

Analysis of Variance

Source DF  AdjS5 AdjMS F-Value P-Value
Model 5 11.5000 2.3000 9.20 0101
3 1.5000 0.5000 200 0.350
1 05000 0.5000 200 0.293
1 05000 0.5000 200 0.293
Damp 1 05000 05000 200 0.293
2-Way Interactions 2 10,0000  5.0000 20,00 0048

1

1

2

7

Linear
Temp

Time

Temp™Time 8.0000  8.0000 32.00 0.030
2.0000  2.0000 800 0106
0.5000 0.2500

12.0000

Temp*Damp
Error

Total

Model Summary
S R-sq R-sgladj) R-sq(pred)

0.5 95.83% 8% 33.33%

Regression Equation in Uncoded Units

Qua = -21.25 + 04250 Temp + 2.875 Time + 0.275 Damp - 0.05000 Temp*Time
| - 0.00500 Temp*Damp

JUN 5 namTIATIEinaii

mn’g’dﬁ 5 wuiAANLULUSUTIURINATNAADST
Iaeonuuulinaves R-sq fAWVIAU 95.83% way  R-
sq (ad)) fi@wviniu 85.42% Feannnda 70% wanain
nsnnaesidninugniesiasimingay uagdade
sENINegangduazszezialun1seunalenIn e
P-Value 17y 0.030 GeiiA1asnin 0.05 uanein
{JﬁmwdwammﬁLLa~nawaqt,ﬂffamﬂé’mmﬂﬁ?u
danasianmnImuBING wA1N (Response) 199N13
maaamﬂwam Tnemsssenmniinosvonaiotey
ndemniigamgdl 60°C szaziian 6 9alus uag U3
AT AATe 20% Feazmanzau Teasshlsedy
amuniledudamionjulaiuddiae Fnesmhiave &
namslugui 6

Surface Plots of Qual

Cinwme

E‘U‘ﬁ 6 N3 Surface Plots
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5. 9AUTIUNANTNAADILAZUDLAUDIUE
5.1 afUs18NANTITNARDY
n133AszinanIsnaasndaunnveiisatfia
3UUU (Full Factorial Design) Wioruunan1aznIs
sulnzauiigndmiunandusindenin Iduandls
wiudn wuushaesfiaded ufienumazaugdlunis
a5 u18AURUTUTINTDIAUNINKA AT U9 (R2 =
95.83%) Fadunsfudunaaiffidaiou nadnsan
N153LATIENAMULYTUTIU (ANOVA) Uagunugiin
i5lo 4¥nTUfduius sendnagamn fuagziaan
(Temp+Time) AHANTENUFIAANDAUATNHEA ST 0N
wazdded1Agni1ead@ (P = 0.030) layaun1snig
annosuandlifiuin mafingamgiuazialunden
Auluseiugevdmalinunnvemaniasianas g
MNEAMNIIANNANAaTENI N Mg duasiiandy
Tadedrdnlunsmuauamnmnaienn MsUsuUss

nszUIUNTRUIsRsjuTuluninsauAuU NSl

Tnenadnsiiangnoziduigumgd 60°C 1luian 6
Folus Falknnunmudadusiniuinasigege ad1ods
31U7T 9’y Avila et al. [14] Wi T Response Surface
Methodology (RSM) Tun1symaaimangaudianlunis
guLINgIEmIN lagnungumgiuaziialuniseull
HanseNUegNlTydAydonun nNEng Ul W &
wazaunds Seaenndastudoasulunuidedisnds
dvswanestafuivand
5.2 dalauauuy
muﬁ%&ﬁmuauuzLmeﬂumiU%’UU@aLLazﬁmm
nszuuMseundemnludeiiffidouloatu:

5.2.1 nsmvAuAunWlun1eufie g33eaisin
aunisnisannes ldlUldRvuaduiasguluns
AIUANNTEUIUNT (Process Control) Ailaidin
Tnsianznslda a1l imuizauiiqa (Optimal
Conditions) fie gaungil 60°C UaxlIa" 6 mIm LA
un19nTIREeY puduaniine edrsreldes ns
suflunstazdisanauulsusuresnan ey
\Anannsiantladusssund

5.2.2 Y81898ULUAN1TIT 8L ol uUTEANS AW
A251% Response Surface Methodology (RSM) Wile
Usutsveadadefidtuddn (Wu sumgiuazinan)
Tazidoniy Lﬁaiw”lé’ﬁ]maqamﬁuaqﬁuﬁmauauaq
(Response Surface) 7 mmmu'ﬂ,ﬂa msm A9 bk
AMANAT AADE 19U 259 uanaInd AseTY
WUUTIAadlAENITIIM AUVUNAINY way UseAngain

Tunseuuis Wusudsmeuausssu ielinismgn
wnzaufianlaifeudneuladiuauamivigy u
genoulandauAsygransn1snanlaog1ansuniu
auysal

6. AinANTIUUITZNA

AEHIT8VDVBUNTEAMUMINGIFEINALULAE
FIVUIAADATUING NUAYDULAY, UNINGIFEI1UY
s1vunIuNg uay s anendesviganauas 7ilalw
nsaduayudunineInsuaryaainsaneuideil
d159aa29ef veveuAunauIaMRaguTUALSNTY
pzifey 7lranusmdelunisvnasiuazeyinsie
Yoyaoeafits naenauliduimamnviniitldimusasly
MsUsziiiuna %ma%;ﬂmimdﬂfﬁaiwﬂgmﬁwﬁ’zgiu
NINAUIHEA ST UR
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