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ABSTRACT

Bananas are classified as an economic crop in ASEAN. Currently, Thailand's Hom-Thong
bananas are marketed both within the country and abroad due to the production of plants for export.
Produce with good quality will be selected for export while that does not meet the standard for export is
thrown away. When graded bananas are processed into products, there will be leftovers such as peels that
are discarded as waste, which is a serious problem for farmers. Therefore, studying the economic utilization
of bananas and banana waste, whether it is simple processing that farmers can do themselves or
industrially to add value. It is another way to create careers and increase income for farmers. The objective
of this research was to study the amount of sub-standard Hom-Thong banana peels in banana milk
products. The ratio of banana pulp, milk powder, and water (grams per 100 grams) was studied using the
experimental design program to design a set of experiments for Principal Component Analysis (PCA) with
a multivariate technique for linear summation. Then, the best ingredient formula was used to develop a
banana milk product fortified with banana peel powder at three levels: 0, 0.25, and 0.5 grams per 100
grams. The results of consumer acceptability using 9-points hedonic scale test by using 10 trained panelists
showed that banana milk products with added banana peel powder equal to 0.5 grams per 100 grams
(banana pulp, milk powder, water, and banana peel powder were 12.19, 29.35, 57.96, and 0.5 grams per
100 grams, respectively) had the overall acceptability score of 8 (like very much). While the experimental
set with added banana peel powder of 0.25 grams per 100 grams (banana pulp, powdered milk, water,
and banana peel powder were 12.22, 29.43, 58.1, and 0.25 grams per 100 grams, respectively) had
moderate acceptability of color when compared to other experimental sets. The selected banana milk
formula contained 0.5 grams of banana peel powder per 100 grams providing dietary fiber 0.75 grams per

1 serving (a box of 150 grams) which accounts for 0.8 percent of the recommended daily intake.
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M38aNTUIATINVBINRAA UH T2 RIN9A18EN9
Tnaasesinan wunstaumslediusesasy sy
ms3stluuusd fa SRU-EC2021/011

7. MIIATIEANIEDA
IunﬁiaaﬂLLuu’q@ﬂ’]sw@aauﬁams
a1z e9ndsznaunan (Principal Component
Analysis : PCA) daginafianatsaindslunng
gyl Baidn a7 al15un58 Experimental Design
NMINARBINIRUATINNNTNARBIFINEN N3
JazianuulsUsin (ANOVA) uazilSouiiiay
m’mLmn@ms:%dwmmwmaa@T’;ﬂ Duncan
(Steel and Torrie, 1980) M3ALATIZAGUHUAT
laslduwaina SPSS (SPSS 11.0 &1A35U

windows, SPSS Inc, Chicago, IL)

NanN13298

1. MINMWIFATHAAN WHNUNN AL

mnmiw’“@umgmﬁ’mﬂs:ﬂauﬁmmmu
I TR IGE R PR LY
AnwsadInadiiandas wuKd uazin (N3
¢a 100 n34) lagld Experimental Design $137%
19 TANIINARDY LEAIGIATIIST 2 WATDY
ANUFURUTAINAIF A UINBUSNIINIBNIN
L8zl A NANHRYINAAS U AU UDLAS 8903

UUNAIY AJLRAI LU Response Surface Model

]
aad o

(RSM) PCA 1Juin3asilansadaniianleluns
Aenzinnaudslumaiienzidayaiiiuiunm
lavlganudunusiaduluguny Bi-Plot (1w

f12) PC1 uaz PC2  uaadAA L TalunTasas
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A159N 2 1 MINAFBUNINMUANLAZNNTU I URN B UENIUTLENINH VD INRAN UV UNNRLE

g - anuaen 9l sz aNaNAE
AMNHAIA (cp) .
L* a* b* & ANMNLBLWAZLDYA Nansd  I8BI6 anuzaulaasia
T1 74.74x1.11 -4.72+0.85 10.86x1.25 20.50+1.85 8+1.1 8+1.8 7£1.5 7+1.3 7+1.2
T2 70.86+0.95 -3.91+0.15 16.52%+1.85 101.77£1.52 612.0 7+2.5 7£1.5 7+2.3 7+2.2
T3 69.5£0.57 -2.38+0.85 12.33+0.80 252.77+1.08 6+1.6 6+2.1 7+1.1 6+2.0 6+1.8
T4 75.08£0.13 -3.39120.13 6.64+1.51 535.33+1.75 7+1.2 7+1.5 7+1.6 6+2.4 6+1.8
TS5 72.76£1.28 -1.52+0.82 11.77£1.95 27.90+£1.06 6+1.7 6+2.0 6+1.1 6+1.9 6+1.6
T6 73.69%1.07 -3.14+0.98 15.49+1.47 15.33£1.00 8+0.8 7+1.5 7+1.0 7+1.1 7+1.2
T7 78.78%£1.19 -1.931#0.17 14.6%1.35 147.00+0.56 6+1.1 7+1.0 7+1.1 7+0.9 7+0.6
T8 78.43+0.88 -2.3310.52 9.44%1.13 24.77£1.77 714 6+1.5 7+1.5 5+1.4 5+1.3
T9 77.72¢1.89 -3.00£0.40 12.28%+1.24 226.53+1.26 6+1.3 714 6+1.5 7+0.9 7+2.0
T10 74.0940.91 -1.31+x0.05 17.87+1.92 155.00+£1.38 5+1.8 6+2.2 6+1.7 6+1.9 6+1.8
T11 7517+1.73 -0.30£0.05 12.29+1.36 75.33+1.26 6+1.3 6+0.8 6+1.0 5+0.8 6+0.6
T12 77.7521.98 -2.91+0.63 14.65+1.13 74.90+1.50 7+1.1 6+1.6 8+1.5 6+1.5 6+1.7
T13 74.26+0.91 -2.59+0.34 15.29+1.16 167.10£1.77 7+1.3 6+2.0 7+1.3 6+2.4 6+2.0
T14 77.00+x1.89 -3.01x0.42 15.88+1.64 44.00+£2.05 7+1.2 714 7+1.3 6+2.0 6+1.4
T15 75.12+0.80 -1.63x0.21 11.76x1.06 51.10+1.99 6+1.3 442 1 6+1.3 4+1.3 4+1.0
T16 79.17+1.26 -3.32+0.11 12.35+1.85 34.23+1.93 7+1.2 5+1.8 6+0.9 5+1.2 5+1.3
T17 77.79+2.11 -4.19+047 16.77+0.74 70.57+1.98 7+0.8 7+1.9 7+0.7 6+1.9 6+1.6
T18 78.65+1.85 -3.24+0.68 12.76+1.60 27.67+0.98 8+0.9 6+1.9 7+1.6 6+2.0 7+1.9
T19 76.48x1.50 -2.71+x045 13.16x1.55 123.77+0.80 7+0.7 6+1.4 7+1.5 6+1.0 6+1.1

Aafg + ﬂl’]ﬂ’NNLﬁUOLUMN’WI‘Sg’]% INNINANIFINE
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Biplot (axes F1 and F2: 76.19 %)
10
8 Viscosity (cp)
6
S g
= T4
g ®
2 2 T10 TH9 taste
* M m jverall acception|
0 . | JE . —Ymooth
[ T11
T15 ® TS avour
16 s ® T~ e i
-2
color
-4
-6 -4 -2 2 4 6
F1 (59.17 %)
| + Active variables @ Active observations

AN 2 : a3AUsEnaunan (Bi-plot) °uaaﬂ:nwﬁmmmimaaumiﬂau%’umaapju’%lmi@mlﬁﬂmuu

ANMNTOLVAINRAN U UNNEIE

59.17 LAY 17.02 MNE1GL lasfasuidusasas
76.19 20IANVLYTUTIBAIRUA 1 oRITOAN
PC1 WU TANNINARDY AF UAZNAUIN 28970
nNINaaad T12, T14, T1, T18 Uaz T16 WHAY
augunnsllunadoatuwluigsuan 1ile
Wa13m1 PC2 wuitganisnased T1, T8, T9
LAY T13 LEAIAITNRNNUTAIAITNRGG
(Viscosity) T8T1@ (Taste)ﬂﬂumaui(ﬂﬂﬁ&l
(Overall acceptability) tasa11¥ auazidua
(Smooth) ldlun19tdeany qﬂﬂni’ﬂ@aaaﬁ'
ﬂ”@Lﬁaﬂfﬂ’mmsﬂau%“umﬂﬁqmﬁaﬁanmﬁmﬂ
Tasunanforauaznauss $1un 1 803 AaTa
msnanas T1 lg8aain ilandrs wuns uas
WN MR 122, 295 uaz 582 N3WEa 100 N3u
ANE1AU Nﬁ@ﬁmfﬁuuﬂﬁaﬂ‘lummmmaaﬁ'
"Lﬁ%’ummau%’umﬂﬁag@ (itandy wung uazin
LINAY 122, 295, LAy 582 NTU@8 100 NTN

ANEAL)

2. NSWAIRIFAIHAAA LR BANAILLE TN g
amsnLlAannalung

HRAA I RUNE I NABUT 1 luganis
maaﬁiﬁ%’ummau%’umﬂﬁqﬂ (fandrs uy
M9 USRS LYNTU 122, 295, WAz 582 N3uEe 100
ASNANEIAL) VTN UIHAAN UM UUNRIL AN
winluarTanfennalunIRINTEaL @ 0,
0.25 uaz 0.5 n3uda 100 N3N NoNAFOLNS
vansuvasuilnalasldazunuainazey 15
Uzt ius1%9% 10 A% LEAIGINING 3 Wun
HAAA I RANA 8Tt AuRI R anndns
WnU3euas 0.5 (FIuFAI0IsTznoy Lianday
WURS 191 wazLAenndreng iy 12.19, 29.35,
57.96 L&z 0.5 NING 100 NIV ANEGL) 1@
ANNTaUIUIZAL 8 fia TAUNIN FVBINAAA U
umﬁam’Lu"g(ﬂmswmaaﬁlﬁummﬁannﬁw
WAL 0.25 NSNGB 100 NN (AILFAIBIAUT=NOY
fanday wung 10 waztddenndreng iy
12.22, 29.43, 58.1 L8z 0.25 NTUGD 100 NIN
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AMuE1aL) tesuanuwauluszau 7 fe Taun LRAIAINTT19N 3 nuUTunaloatwmanua
naaila o uAsUAUTANNINANEIA% Y 9N loemnin lanunsaazansiinle

a & 1a A v
ﬂ’li')Lﬂi’]t%ﬂi&l’]ﬂﬂﬂa’]‘ﬁﬂi“ﬂﬂdLﬂﬂaﬂﬂﬁl&lwd

-——-A B —C

nsgassulagsaa AL anazidya

ATNN 3 mmaw%‘wad;juﬂﬂﬂi@ﬂlﬁﬂ:uuummmuﬁmﬁ‘uNﬁ@m"‘mﬁumn&ama’%afl,ﬂmmimn

WWRBNNEILNIN 0 NTNAD 100 NTN (A) 0.25 NTUGE 100 NTN (B) WAL 0.5 NTNGAA 100 N3V (C)

AOTUNLATLUWANNTOL 9 Aa maumﬂﬁq@ 8 ABTALNIN 7 ABTBULIWNANY 6 ABTOLLANIAY 5 AD
A ' & o A ' A ' A ' A o

@89 4 fa ldrauianties 3 faliTaudiunans 2 AeliTauuin WAz 1 ﬂavl,maumnﬂq@ Toyaura

ﬁamL«a,ﬁ'sm::LLuum'lmaumﬂ;jﬂsuﬁm‘hmu 10 A% (n=10)

t:l a A %
A19379N 3 ﬂiu’]ﬂﬂﬂﬁﬂ%’]i‘ﬂﬂdLﬂaﬁ]ﬂﬂa’JUN\‘l

. & laawnsn loawnsn
waannangwug Tgarmsninaa , ey .
Tadaausaazarginla azanaule
WRDNNAILNI
31.60+0.01 25.10+0.02 6.60+0.01

(N3UGa100 NIN laiwinge®)

ARy £ A1ANDBILUIINTZIN INNTNARBIFNNED

*JSNUANNTU 11.34+£0.01 NSNAa 100 NN
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loarni1iNazalroule tvinny 31.60£0.01,
25.10£0.02 k&2 6.60£0.01 NINGa100 NInlay
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o v & \ ' A
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a d‘ o U s a
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& . @ o A ' A
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a3Unan13Ie
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