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Effects of Green Banana ‘Kluai Khai’ Peel Preparations on Chemical Compositions,

Functional Properties and Microbiological Quality of Banana Peel
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Abstract

The objectives of this study were to investigate the chemical composition of green banana
(Kluai Khai) peel and the effects of green banana peel preparations on chemical composition, physical
properties and microbiological quality of banana peel powders. The results of chemical composition showed
that the carbohydrate was a major composition of banana peel which there was 49.23+0.26 g/ 100 g dry
matter, respectively. Additionally, the contents of total phenolic and tannin of sample were 16.14+1.20 mg
gallic acid equivalent/g dry matter and 15.72+0.37 mg tannic acid equivalent/g dry matter, respectively.
For reduction of phenolic and tannin compounds in banana peel by water, 5, 10 and 20% (w/v) solutions
of sodium chloride and 1, 2 and 4 g/g phenolic compounds in banana peel solutions of polyethylene glycol,

the highest reductions of both compounds was obtained from the sample using 4 g/g phenolic compounds
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in banana peel solution of polyethylene glycol (P < 0.05). Then study of banana peel preparations by wet
milling, dry milling and dry milling and hot water washing, the results showed that banana peel powder
prepared by dry milling had the highest yield (P < 0.05) which there was 81.58+4.75 g/ 100 g dry matter
of bananapeel. In contrast, the banana peel powders prepared by dry milling and hot water washing had
the highest carbohydrate, crude fiber and total dietary fiber (P < 0.05). The water holding capacity and oil
holding capacity of the banana peel powders prepared by dry milling and hot water washing was higher
than those of the banana peel powders prepared by dry milling (P < 0.05). Furthermore, microbial loading
of all powders had lower than rice flour standard (TISI 638-2529).

Keywords : green banana peel, dry milling, wet milling, physical property
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A liudans uazin uazngunnaaL 6 ngu A udarsazanslananpanlafanudintiu 5 10 uay 20% (wiv)
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1978) NNINARBNAUIU 3 97 994 24 At NAeTiAdnnALRLNIILATIT
3. mawmsanaadaannadsla

namsaNpsdaennaaeliAawlaeaInisni1saesaee Daramola and Osanyinlusi (2006) La
Wachirasiri et al. (2009) $10199196AKN1INAA29MLL CRD Tasniawsannalaannaqsld 393 laun 1)

=~ L. ~ o A o v = Sl 5, o} o =
nsuadlen (wet milling) Fuatnnissinaenndaglantiuninmseudessiuiazinangisilseney Aueann
uafuln Tudpdou 1:5 ¥1N19INIBENUAZINTTWIA 100 T aUUTIAIaEeUANTauN NN 50 896N
ades e 12 F0lis amisinnsunliasEsauazauin A LNIUIA 100 W 2) LAWK (dry
milling) mimmmmﬂ@@ﬂnmmm@uLmqmmm@mmaummunu 50 a9FLTaad 1Hunan 12 m‘[m
ANt IR Az B ALY IR UE N LATINS TR BT uRAR NN ez 3) mmmwmmumnm
%14 (dry milling and hot water washing) ‘Emmmmm@@ﬂmmmummwmLmammﬂumi@u@mmu 95
a9ANIALTed 11980 3 W7 @uLmqmmmfammaummmu 50 aqAnlTAEad Huan 12 $alie antis
NINTLA IHAZLRLALATIAUNIUALLATIIUIA 100 L3
4. NSIASIZRRIALsSTNaUNILAN
a o da‘ v o a dll a a a

nsaeszsimanaa i ludu Tshiu aflulames Eele wlwaglas waglas uazdniiu au
35289 AACC (2000)

A396ANZIUNUINIULNANA ANAFU89 Dubois et al. (1956)

A3zl aunvianne laanuisiazansin leanuwsiliazanesin wazdndquaadle

o ¥ s y o

21 sNazaenLaz leaunsillazatetn muAsues Prosky et al. (1988)

AMsAEYNLINNaNsUsTnaLHea #aeRE Folin — Ciocalteu procedure ANNAEa8d Kim et al.
(2006) iWhaLisuAUNIAuNaANITuaTNIRIgIU

ATAATEINYTNN UL AaeREnnsannenewllsfiu mMu35ae9 Hagerman and Butler (1978)
Whansuiunaauwnuind iduansunsgiu



NTATINHATNIZABNINAN 41

N197LAIITIAN water activity (aw) ﬁqmﬂ%m Water activity meter series 4 TE (AqualLab, Decagon
Devices, Inc. USA)
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uaziidulnerinauelumioe g water %138 oil per g of dry sample AMNATAL

A39AINZAANR LUsz UL CIE chromaticity coordinates (L* a* Was b*) ﬁfmm?l‘m ColorFlex Firmware
version 1.72 (HunterLab Association, Inc., USA.)
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V]QMN@V]“H'BUL@?m‘*/]ﬂm%ﬂwﬂﬂuﬂ@’]\‘iLL@”’Mﬁ]".lF;Iﬂ’1?L‘W’]yL@EN@@‘LLVI?EIUWE]’]WW?L@ENL°]]'E] plate count agar
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Tdudans (nguAdLAN) W1 ansazansnae (AnudNdL 5% 10% uaz 20%) arsazanaindeiiaulnanas
(Aaaudindi 1.0 2.0 waz 4.0 g/g vesanssznauilues) wudn nguAdLANHLENIMANTsznaLNwes Ty
FuN0g9D 15.32+2.37 mg gallic acid equivalent/g dry matter danIndLAesiufunguiugu 14.19+2.13
mg gallic acid equivalent/g dry matter Tuaniznnguiintdansazaneinaaidudu 5 10 waz 20% Hifunuans
dsznauueainanat] 11.83+1.17 8.011.29 waz 4.51+0.63 mg gallic acid equivalent/g dry matter A"
A daunguiudansinaefiauinanaanrinidadis 1.0 2.0 uaz 4.0 g/g sasanstlsznaufuea Jifunn
ansilsenauuaainanagines 13.082.03 5.79+0.87 uax 1.87+0.27 mg gallic acid equivalent/g dry matter
ANNANAL (Figure 1A)

Table 1 Chemical composition of green banana peel'.

ltem® Banana peel
Ash 4.58 + 0.50
Fat 4.82 +0.32
Protein 1.85+0.63
Carbohydrate 88.75 + 3.00
Fiber 59.23 £ 0.26
Hemicellulose 12.96 +0.47
Cellulose 23.60 £ 0.78
Lignin 5.50 £ 0.55
Total sugar 4.07 + 0.61
Total phenolic compounds 16.14 +1.20
Tannin 16.72 £ 0.37

"Values are means + standard deviations of triplicate measurements.
? Units of proximate composition and total sugar are g/100 g dry matter; unit of total phenolic

compounds is mg gallic acid equivalent/g dry matter; unit of tannin is mg tannic acid equivalent/g

dry matter.
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Tuntnawnaulnarea alfialnelsalau wavsne wiainnisanenudnwaeiaulnapaaguiisasuiu
wnutinldnnges tnainaeiaulnaneaazduiuunuiiulia lugtlaasansszneu tannin-PEG complexes
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coenzyme A esters muummmﬂuﬂm (Cristie, 1993) anteeilaanndaeldfuieniAan1suALiasaniy
mﬂmi@ummﬂuﬂwqm 11.26 g/100 g dry matter AMNATHL anaiTiesnaInnsaanAnstin fauTlnarali
gaasninalan IreannsIauNLNEY WaziAn enzymatic hydrolysis (Hall, 2003) Lazaan sualdanuazumui
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Figure 1 Total phenolic content (A) and tannin (B) of banana peel after soaking in sodium chloride
(NaCl) nd polyethylene glycol (PEG) solutions at different concentrations for 5 min. PEG:PC, g/g
phenolic compounds in banana peel solution of polyethylene glycol. The results are presented
as means of triplicate measurements and standard deviations (bar). a-d Different letters within

each measurement indicate that values are significantly different (P < 0.05).
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wananiainnisansdansdn madenndagldfuiiBuiauasiulamsmiuesfilsznaunanian
aglu199 90.24-95.36 g/ 100 g dry matter Ferilaanndaelanufuumnasloaimsianun danagflugo
75.25-80.12 g/ 100 g dry matter LiuAeaiunTsAnN L1289 Femenia et al. (1997) Larrauri (1999) waz Wachirasiri
et al. (2009) Anudn waldaenndnsduidluunasraslaevng Alaemsniueeflsznauninndn 80 g/ 100 g
dry matter anvislganunsaesuanlaanndaelafuluynsisetinalsznaudaaloamnsiliaraaiiuaznazans
11 ag/ 109 64.99-67.70 Uay 10.26-12.89 g/ 100 g dry matter muans Iaelaansiazaneunladlé szney
posaRinaglaa waglas wasantiu aglutdo 13.44-15.09 27.99-37.89 uax 3.78-6.68 g/ 100 g dry matter
AUANTD FeT B lndAEAUNNANENa84 Aregheore (2005) finudnleamnsildazanetnlileanms
weilaanndaailsynausaeiaditaglaa waglas uazaniu FaliBunns 10.1 25.6 uaz 12.3 g/ 100 g dry
matter fNA1AU leamnsnliazanaimantidasmuaNsTILduaIe LaziiNNINeMs lugaase (Grigelmo-
Miguel et al., 1999a) d@auliunuaaslaevnmazaterinlunadaenndteldfuaenadeasiunisfnenues
Wachirasiri et al. (2009) s1euinrslaenndqepudlsunnlaemsnazaneiaeglutos 12.84-17.84 g/
100 g dry matter eiFunnunnndnlun e (4-6 g/ 100 g wet matter) NNNZWY (6-9 g/ 100 g dry matter)
waznN&N (10 g/ 100 g dry matter) (Grigelmo-Miguel and Martin-Bellsos, 1999b) laanmsnazanaiinlu
wWaanndosilsznausng wanungauand Tedtnuaarnlafuazerantilulnau (Madhav and Pushpalatha,
2002; HappiEmaga et al., 2008; Rodriguez et al., 2006; Zhang et /. 2004) Fausilaenndaeliauae iy
wissadlen vz A TRt U
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v aa % Ao & Y STt Al v aa o ¥ gay o |
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Table 2 Yield and chemical composition of green banana peel power prepared by different methods'.

[tems? Wet milling Dry milling Dry milling and hot water
washing
Yield 50.20+0.91° 76.13+ 1.22° 45.35+0.77°
Ash 4.16 £0.22° 5.96 + 0.01° 5.13 +0.14°
Fat 2.79+0.01° 3.38+0.07° 2.56 +0.01°
Protein 0.43+0.04° 0.42+0.05° 0.41+0.05°
Carbohydrate 92.63+0.25° 90.24+0.12° 91.91+0.10°
Fiber 66.02+1.19° 62.79+2.11° 67.66+0.50"
Hemicellulose 13.44+0.70 14.562+0.51 15.09+0.49
Cellulose 33.80+0.10° 27.99+0.26° 37.89+0.32°
Lignin 3.78+0.02° 5.28+0.71° 6.68+0.09°
Total sugar 0.20£0.01° 0.35+0.02° 0.12+0.00°
Starch 14.03+0.45° 14.64+0.25° 11.26+0.24°
Phenolic compounds 1.50+0.03° 1.19+0.03" 1.02+0.11°
Tannin 0.64+0.00° 0.60+0.01° 0.39+0.03°
Total dietary fiber 78.48+0.50° 75.25+1.00° 80.12+0.67°
Soluble dietary fiber 12.89+0.37° 10.2640.52° 12.42+0.28°
Insoluble dietary fiber 65.59+0.93%° 64.99+0.73° 67.70+0.88"

! Values are means standard deviations of triplicate measurements. Treatments followed by different letter in a row were
significant different (P< 0.05).

® Units of yield, proximate composition, total sugar, total dietary fiber, soluble dietary fiber and insoluble
dietary fiber are g/100 g dry matter; unit of phenolic compounds is mg gallic acid equivalent/g dry matter;

unit of tannin is mg tannic acid equivalent/g dry matter.
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Miguel et al., 1999a; 1999b) muumLﬂ@@ﬂﬂmﬂhmmwmm@ﬂuuwu@ﬂlmymum $4019ANLANNNTD
slumi@umummumm@@L@mmm'ﬂ@”lm Wachirasiri et al., 2009)
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Table 3 Physical properties of green banana peel powder prepared by different methods'.

ltems® Wet milling Dry milling Dry milling and hot water
washing

Water holding capacity 12.65+0.12° 10.15+0.25" 12.10+0.14°

Oil holding capacity 6.1240.09 5.89+0.21° 6.31+0.09°

a, 0.35+0.02 0.33+0.06 0.31+0.04

L* 33.41+0.27° 36.41+0.69" 38.42+0.61°

a* 5.59+0.26° 4.83+0.41% 4.74+0.52°

b* 15.04+0.25° 18.98+0.63" 13.98+0.62°

' Values are means standard deviations of triplicate measurements. Treatments followed by different letter in a row were
significant different (P< 0.05).
? Units of water holding capacity is g water/g dry mater; unit of oil holding capacity is g oil/g dry mater.

5. NATRINSLAENARAMATNAUAAUNTEIRINLLAannAe Ry

AINNANEIAMNINAIUAARET ISR AanNAe lALAERTNNEIEN UANFN W WL pilAen
nmahmumLmsﬂummmnmﬁummmmmaummmumLmﬁaumﬂmmmm@mmummmﬁmmﬁm
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Unilousuasiiadtionndn 1 log cfulg mmmwmmsﬁmm@mmmmuuﬂqﬂma (N8, 1375/2550) WAL
NIRTFIUKARI T gatunssnuiledaaldn (ven. 638-2529) Fiua iRy 2.70 ua 2 log cfu/g
ANNAAL (Table 4)

Table 4 Microbiological loading (log cfu/g) of green banana peel powder prepared by different methods”.

Types of microbial Wet milling Dry milling Dry milling and hot water
washing

Mesophile 1.37+0.08" 1.74£0.19° 1.52+0.09%

Thermophile ND? 1.94+0.02 1.86+0.02

Yeast and mold ND ND ND

' Values are means standard deviations of triplicate measurements. Treatments followed by different letter in a row were
significant different (P< 0.05).
> ND = detected less than 1 log cfu/g
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