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Chemical Composition, Functional Properties and Preliminary Prebiotic Properties of

Dietary Fiber and Resistant Starch from Green Banana ‘Kluay Khai’ Peel and Pulp
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Abstract

The objective of this study was to investigate some chemical composition, physical properties and
preliminary prebiotic properties of dietary fiber and resistant starch extracts from banana peel and pulp.
The results of chemical composition showed that the main composition of resistant starch and dietary fiber
extracts was resistant starch and total dietary fiber, respectively. There were 45.71+0.26 and 78.62+1.12
g/100 g dry matter, respectively. For the results of physical properties, the L* value of dietary fiber and
resistant starch extracts were higher than those of banana peel and pulp powder and bacterial loading of
dietary fiber and resistant starch extracts were lower than those of banana peel and pulp powder (P< 0.05),
respectively. However, all samples had lower than 1 log cfu/g of yeast and mold. Then, the results of some
prebiotic properties of banana peel and pulp powder, dietary fiber and resistant starch from banana peel
and pulp showed that the supporting growth of probiotic of dietary fiber and resistant starch had the highest

(P < 0.05). The growth rate of Lactobacillus plantarum were the highest and generation time was lowest
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(P < 0.05) in MRS broth adding dietary fiber and resistant starch extracts.

Keywords : green banana peel, dietary fiber extract, resistant starch extract, chemical composition,

physical property, prebiotic
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Table 1 Chemical composition of green banana peel and pulp powder, dietary fiber and resistant starch

extracts form green banana peel and pulp'.

ltems (g/100 Banana peel Banana pulp Dietary fiber resistant starch
g dry matter) powder powder extract extract
Ash 10.97+1.12° 3.27+1.31° 6.31+0.14° 2.05+0.11°
Fat 1.98+0.16° 0.96+0.04° 0.59+0.03° 0.81+0.03"
Protein 0.25+0.02° 1.18+0.02° 0.06+0.01° 0.13+0.01°
Carbohydrate 86.81+1.19% 94.58+1.31° 93.04+0.16° 97.0140.11°
Fiber 66.02+0.64° 28.1621.19° 86.62+0.46° 34.47+1.22°
Cellulose 36.03+0.42° 6.530.43" 42.27+0.70° 8.46+0.22°
Hemicellulose 13.71+0.48 12.70+0.29 17.99+0.48" 16.44+0.34°
Lignin 6.55+£0.11° 3.47+0.27° 8.59+0.27° 4.49+0.37°
Total dietary fiber 72.75+1.08° 26.64+0.72° 78.62+1.12° 33.26+0.58¢
Soluble dietary fiber 11.28+0.31° 2.46+0.47° 12.19+0.29 3.07+0.32°
Insoluble dietary fiber 61.47+0.93° 24.18+0.68" 66.43+0.88° 30.19+0.71°
Total sugar 0.47+0.06 0.43+0.01° 0.39+0.06° 1.03+0.06°
Reducing sugar 0.26+0.01° 0.0820.05" 0.26+0.01° 0.31+0.01°
Starch 11.59+0.59° 67.51+1.34° 6.03+0.71° 62.72+1.01¢
Resistant starch 2.29+0.06° 40.22+0.82° 2.12+0.30° 45.71+0.26°
Non-resistant starch 9.29+0.04° 27.29+1.04° 3.90+1.41° 17.01+0.04°

" Values are means standard deviations of triplicate determinations. Treatments followed by different letters in a row were

significant different (P< 0.05).

2. gutAmamannraskaaenuaziiianaaglany lea1vnsann wassagunusansaaia

AnnsANEMdNT AN E AR AenuaziHandae 1AL liawnaatn uaYitaunusAansT
@ﬁmmnLﬂ%faﬂLL@:u’ﬁ@ﬂ5qm1°ﬁauimﬂﬁqmiwmzmwmmmmmiunwéuﬁw ﬂfnumu’wﬂumi@fuﬁ’]ﬁu WAz
AR (Table 2) W91 Iﬂmmmﬁmﬁﬂf;wmu'ﬁﬂumjﬁmﬁﬂﬁﬁ%m (P<0.05) 13.54+0.24 g water/g dry
mater sedasNnAe HaAaNNa Hetiandae IRl LasaBauTFaRFTaTR 11.75£0.24 3.51£020 UAL
2.96+0.17 g water/g dry mater ATNAAL éqiﬂﬂdwﬁfﬂmﬁmi@ﬁmﬁqﬁmmmmmiumiéuﬁﬁﬁuvlﬁﬁﬁlzgm
(P<0.05) 7.75+0.29 g oil/g dry mater §anssannulaenndas nailandae i uasidaunudanmasaiinany
mmiﬂumiém{iﬂﬁumLmﬂrﬂ'ﬂ\iﬁu (P>0.05) %‘\1mwmuwm’LumaﬁuﬁﬁﬁuLﬂuamﬁﬁﬁﬂ_i\mfanﬁqmwLﬂu
emulsifier lunARAnsafe TR latugeld SensdanintduesfuRednda prumunuiu uazauiRnnstey
i (Femenia et al., 1997) slumm:ﬁiﬂmm?mnﬁmLmzéfuﬁmma‘é:uﬁﬁﬁwﬂm 1 WAz 1.2 g oillg fiber M
FAF Wit (Grigelmo-Miguel et al., 1999a; 1999b) ﬁqﬁuslﬂmmmmLﬂﬁfarmé’iwwﬁufﬁqﬁmmiéuﬁﬁﬁu
g/ luseAnga %qmﬂmmmmiﬂumi@m%uﬁ’]ﬁwmmﬂfaL@mmmmﬂﬁ (Wachirasiri et al., 2009) 8 11FUA"
7 wudn Faaunuamfaaiaazilen L- gege Wit 65.2520.13 WilANA a* fnfige sasasanie luamsara
LazHaLLAeNUAZIEaN AL AL AUANFL
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Table 2 Physical properties of green banana peel and pulp powder, dietary fiber and resistant starch

extracts form green banana peel and pulp'.

ltems” Banana peel Banana pulp Dietary fiber resistant starch
powder powder

Water holding 11.75+0.24° 3.51+0.20° 13.54+0.24° 2.96+0.17°
capacity

Oil holding capacity 6.83+0.25 7.11+0.55%° 7.75+0.29° 6.26+0.48"
a 0.32+0.01 0.34+0.03 0.35+0.02 0.34+0.04
L* 35.99+0.09° 56.90£0.38" 54.21+0.18° 65.25+0.13°
a* 5.53+0.37° 5.11£0.09° 3.37+0.26" 2.57+0.30°
b* 14.34+0.35% 14.61+0.12° 13.94+0.38% 13.79+0.09°

" Values are means standard deviations of triplicate determinations. Treatments followed by different letters 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.

3. aumwiuaAuvEsrawlFanuasansaslainy leanns uagiiaunuiasnde

annsAnEAnnInA LRIt Te il Aenuazitlandagledy Toevnsuasidaunuania
anAenndasuaziiiandas l4m (Table 3) Wudn mLﬂ%ﬂnmeLﬂfaﬂﬁqﬂvlm'ﬁuﬁmaﬂmﬁ@ummqauwﬁ%mmm
11NN LB NNNIWAYITAULNUFARFT (P<0.05) LL&i@fJ’ﬁﬂ?ﬁmWﬂﬁq@fjwﬁm?ﬂuﬂy@maw‘?‘ﬂ’ﬁwmm
mrmmmﬁmm@mnmm'ammwﬂﬁml,ﬂwmm (wen. 638-2529) FinmunlElifiu 6 log cfulg Henanil
wnmamqmmmiﬂumfauml,mvmmufaﬂmﬁ 1 log cfulg mmmqmmmummnmmmuuﬂqnmm
(W, 1375/2550) wasaansgunanimiignamnssnutlidindn (wen. 638-2529) ftualilihiu 2.70
WAY 2 log cfu/g AMNANAL

Table 3 Microbiological loading (log cfu/g) of green banana peel and pulp powder, dietary fiber and

resistant starch extracts form green banana peel and pulp’

Types of microbial Banana peel Banana pulp Dietary fiber resistant starch
powder powder

Mesophile 2.23+0.01° 2.18+0.01° 1.20+0.02° 1.16+0.16"

Thermophile 1.28+0.01%° 1.39£0.29° 1.09+0.04° 1.04+0.06"

Yeast and mold ND ND ND ND

! Values are means standard deviations of triplicate determinations. 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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4. autidanndunlulednidesduresnadianuazidanaaslafu laamnsann uaz
FBAUNUARANSTAN

annsinenaaiFnnaiuilolednidesiuremaddenuaniiendaglan luamsara uazita
s ratnannilaenndauasilendaeldau TnanismsaartunBann, BRIINIATEYGIRA LLm%mg
89 L. plantarum Wemsideeide MRS broth iinnfisnadenuazifendaedu loemsarin uaz
Taaunudamatnanadudu 1% wa) Wisnifieufunguaunu fonmniinista 35 asrngadas iy
810 3 6 9 12 uay 24 Falus wudn Fe L. plantarum TupvsiaLEe MRS broth AiENNsANELden
wazilandosiu leevnsana wastawusanfraiaanulaenuaziiendaniu anunsadnliFndngs
AILAN (Figure 1A) wazilerinnsiiassimnAnaaunaransnsWsyeade L. plantarum TasAtuanmn
BRIINTLATTYIGA Lmtiwmmuﬁﬁqmq WU BWNSIAE ST MRS broth iRnsiRiaTawnusaniTaia
wazloamnsanaazdaaiulfide L. plantarum HémanisiastynanndInguALAN (P<0.05) Taafien
0.96+0.09 0.90+0.06 WA 0.640+0.06 log cfudalig PusEL dawite L. plantarum Finnamnziaesly
81VNIBEaITE MRS broth ﬁﬁﬂmﬁumm%@mm Lﬁ@né’w”lﬁﬁuﬁﬁmmmm?m”laiLLmnﬁmﬁmdumumm
(P<0.05) (Figure 1B) "'N@’ﬂ@ﬂ@‘ﬂ\iﬂ‘]_lﬁ‘”ﬂ“‘L’J@WVu\‘IT'J‘ﬂW?Jﬂ@\‘IL’ﬁﬂ L. plantarum TdWNEuTUSRsnTasey
4940 Tnanugn 1@ e L. plantarum ‘wmmﬂwuL@ﬂﬂummmmLﬂm MRS broth fiinstisleensnsaio way
TBaunusanFmaiailsseznaiuiiiaegtoniign 0.720.03 uaz 0.78£0.05 Falis ANATL 70987
wienndagldAu 0.9820.01 dali (P<0.05) Wanusil e L. plantarum inmawnzidesiuewnsiaeade
MRS broth ﬁﬁﬂfmﬁumLﬂ@n@’haiﬂjEuﬁﬁmmmm’?miﬂLLMﬂﬁmﬁun@jumuQu (P> 0.05) (Figure 1C) Wil
mmﬁmmmm’%@ L. plantarum dnsnroeanewlad cellulase waz hemicellulase 14 (Sharp et al., 1992)
feloewnaaiin uaATaunuiamsanafi BunuafisaglaannnninuaAenuazitendoglafu (Table 1)

d5lnan1snaang
mnmmimmmmmuwm‘Lumum‘lﬁmmmnml,@viﬂnmLmumzmwmnmmmﬂ@@mm iendae
liAuesdsznaumanil ausBvmanaanin wasiun luansaa gl teRnideiu Samnzanse
wuafieInsluleAnlumstn lldssgneldluamissialil

a a
neaaAngsulsznIA
NUARERFTU U AYLNITIARAINIUL SR UUNWAY WunAnendeinEns Useantheuilszanng
W.A. 2556
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Figure 1 Growth (A), maximum growth rate (B) and generation time (C) of L. plantarum in

MRS broth (control) included addition of banana peel and pulp powder, dietary
fiber and resistant starch; a-b Different letters indicate that values are significantly
different (P < 0.05).
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