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Extraction of Tannin from Banana Peel

30 glaauzmsna’ uay Iagu Frey’
Vipa Surojanamethakul and Chidchom Hiraga

ABSTRACT

Tannin was extracted from banana peels of Kluai Hom Tong, Kluai Nam-wa and Kluai Khai
at different stages of ripeness. The result indicated that varieties and ripening stages affected the
amount of tannin content. Kluai Hom Tong contained more tannin than Kluai Nam-wa (stages 1 and 3)
and Kluai Khai (stages 1, 3 and 6). Green banana peels provided high level of tannin content and then
decreased during the ripening process. Decreasing rate of tannin in Kluai Khai was quite high compared
to the other ones. Tannin extraction from banana peels were carried out to determine the optimum
condition such as type of solvents, extraction time, extraction temperature and ratio of banana peels to
solvent. The recovery yield of tannin from one-time extraction was 81-85% of total tannin with 2 hrs
soaking in 50% ethanol at 50°C and ratio of banana peels to solvent 1:30 or 1:40 w/v. Tannin was
isolated and purified from the crude extracted of Kluai Nam-wa peel by adsorption chromatography on
Sephadex LH-20. The brownish purified condensed tannin showed differences in their reactivity toward
chemical reagents compared to hydrolyzable tannin as tannic acid. Condensed tannin also exhibited the
ability to precipitate protein and metal ion.

Key words : condensed tannin, banana tannin, tannic acid

UNAALD

Y as o A 9 o o1
1dadaunuiuvinuldenndroiugarag

& y y 3y ) vlna'a
aun  ameveunes  namhhuazndwliniiszoy
nanlumsgauandniufie AU W wazgn wuh

s s Y 1 a

WugnarsuazszezalumsgniinanelSuismunu
1
i ndrwveumeslilsnamumuiiuganindonh
M dleszozlumsgnoidy 1 ueoz 3 wazgent

ndwly iiessoznalumsgaiiidy 1, 3 way 6

9 a A e a ° 4'( v
AT nanutiugaganazizanauiiondie
J o =) =) A
gnunay damsasatveasuammuiuluden
b4 [ v 9 Y] oA &
narwldganiilundreiugou  nisnaasaiem
annzimnzanvesmsanaunutivnldonndie
Tagfnmiriiavesmsazarwana qungl a1 uay
danauszrnulienndisdemsuenania  wun
v v
diel¥msazmonanveniuaziosuoa (1 : 1) law
Yias gamgiimsania 50 esuwadoe atlu
0 v
msana 2 INe  uareanavveniminilaen

1 aothusunduasWannndaiusioms

UM INIEunyRIMEn;

Institute of food Research and Product Development, Kasetsart University, Bangkok 10900, Thailand.



Linbasnans (o)) 1R 28 afun 4

v ' A [
ndIwReLSIIATENSATAIY 1 : 30 W3O 1 : 40 ¥
= S a 9/ ar a g Y
sansudgiszldnamsanagaganmiiuiosas  81-
A A g a =) v
85 veulsumumutiuGuAy wnuiiunnalfennde
v
o 3 a o
flaunsouvnuazyilfusonildlaverdbvuoumsee
o . o o 4
41 (adsorption) UUADANY Sephadex LH-20 tiio
dd'dd z v aaa
RS gshmhmaseu wmadeulisen
manliSeuivudunsaunuiia - agfl@iwumutiv
& a . 4
vnldenndreiifuriia  Condensed tannin el
auauialunsanazneullsAuuazivivdoouves

Tanzlda
AT

unutiuumslszneudadeuninfuedn
wiweeniiiu 2 Usuanlvgn fe lelasladiania
UNULY  (hydrolyzable tannins) =§afﬁmaqaﬁumﬂ
0 amodmazazaidldlunsevierndes funeu-
AuENUIY (condensed tannins) «?}qﬂimaqa
vialng  daegludszianindeininauea
(Polymeric  Polyphenols) ﬁ'lfWﬁﬁ'ﬂTmat]ﬁéuwi
1,000 alifligunselelaslagdronsanieesld
uanzarwldalunhien  msazaioveusanssed
wazmsavanuveseyFlan 1eduiunsarIEIiY
Shiiwdwed Rafumsiszneuiiliozas Tzl
Tinueunariiduauionin  tannin-red w30
phlobaphene amuﬁu‘ﬁmmﬂmnmzniszmgmn
AU vosrinuaznalifuldon  wiauazly
awsmbnldlszlonilugamunssunaoiszian
Wi gammnssurlenmiy msvimiinnd msfew
huazde M iAsesdenduaziinelsn
uenmnﬁﬁaﬁwmﬂixqmﬂ%’luqmmmﬁummsadu
ahavnae Taoldiilhumsiasusanavesoms 1um
Tl niunaiiued (body) uasfingusaawzdives
nanfan (Meyer, 1961) Taginldtimaihunutivan

indUULLYNDZIIWENanIag las (aminohexacellulose)

579

ﬂ' ) s Qs )
wol¥lumsanaznaulsaunaziviudeouves
a a d 4 & o
Tonzlugaamnssumswanies Tni vazaun ¥l
Uszdninminaoudsduazlilinadendusaves
HaANQAl (Chibata et al, 1986) unutiudaldiiy
v J o s =
msndevemsisuiiodnd  Teswauduivaidu
A a ° Y 2 o 14 X
nisldsauninun  ilinuinvieimslauiuiu
(Payne, 1980)
unuluRaiannsssumadIulngzania
vindruveufenld 1wy nldenvedlianane i
v
Toa dgmalda waglilnama ‘ldvariiflegiiud
YSuaaaasediann  luvazinnudeinisyes
=y a v &l [ Y z <
Pnawnuiivlugammnssuang  gavy aniulal
o o 9 [ a A :‘dw
anuIntudeamunasingavdunldnonimuay
i d
Wunawmuiusmemauny Jagmaonanms
' - 1Y 2 a a
wyasu 1Wdennde FalilSusannuasliunuiiv
o [ v A ° =
whudulsznou Wiszihnfny Forsyth (1981)
1 o =) é ’
wuunuiinlundroszifalusadiamsduandia
nnwusulan (Parenchyma) ﬂsxmvag:sam SENIN
highly
polymeric B Type prodelphinidin Lﬂﬂﬁ?ﬂxjn?m

X A Yy ¥ o g
wenazidaenndreaiuly  Seutluwan
o L. e o )
fiunsa  Prodelphinidin  Hewisoanalalagldans
armuioiAIvd  vi3eUpANDIRALAINBININMIANN
Nolusmmsadaunuiuiiumn wohdnanmi
msafauazusnunuiivldusgninndnonaldeiia
@9 (Mutsuo and Itoo, 1981; Hagerman and
Butler, 1980; Strumeyer and Malin, 1975) lag
D ) & ¥ [ 14 =1
druvesunuiiululdenndredaliuiinisinuiun
o s :’l aw Jd o Pst =
Wn  auiuluanddeiisdidaglscaanneziinuim
[ a @ d <
Wuammutiunnalfenndisiugang  fiszozm
3 ]
Tunisgnaedunouinamaniziimngauluns
-~ ~ Q/
afa  msuoauazmsiunuiuliusgns  aaeasu
= e a duy ¥
Anmpuantanialszmsvewmuiuinld  aunsald
Wharuamalumsianitenseaauaznisidunu
liudmiugammnssudely



580
(3 ad
guUnNIMALLAZIBMS

a '3 - A v
1. myimnzimfBinaumuiivann)asnnds
Wugeeg
; EN |
ndefildlumsfinuniildqudenandrvanin
nnamaayuiiswazamaimiauunysldun ndu
Y}y ' Y 4 o
i ndwld wazndrovewnes dadlszozinanlu
msgnuananiufie Ay uazgn Taondiodud
anugnizesfl 1 ndawvulianugnszesi 3 uaz
ndawgn finnugnszozh 6 (ugene, 2634) 10
. & Y N a 9 = o
amvealaennmoudazyinuualiaziden  afa
a a g =l a a 4
wnutiilugdasdseneudadonituedn uazinsz
1A875 Folin-Denies Reagents (AOAC, 1990) Ja
MMIgAnauLaNiANEIAGY 760 Wluuas Ao
nsosalalasiWlafitmes (Hitachi Model 100-60
Japan) AwMISanUiuINNIINIIATTIY
YOIMNTaZUNTAUNUIA (tannic acid : C, H, O, )
2 d' - a
2. Anmannziminzaslumsadaunuiiv
o 1A y 3y a ) y o da
inldennainiyhavunevurslugevns
aufiamyuion guvgil 50 esruwaaiiuom
g 4
Uszunat 8 $21us ualviazidoalaslfinToun (Blender)
udToUAIUAZINTI (Sieve) VA 30 1Y AATIZH
mfSinadusau 1§ dule luliu (AOAC, 1990)
> ) »
sazdTnaunuiuiamun  iiwefinyan Iz
v
anlumsafaunuiiviaeiimsaftauuousaiaudod
A @ d o <2 o ::;I
wazlidulsimmsaneaai

v

¥iinvesmnsazawiilFaiia i emmea :h Q:1),
195 1UDA
sandusznnulasnndoe msazawana ('Li‘l"'l?l'ﬂ/
1511a5) 1:20, 1:30, 1:40

nalumsata ($alw) 2, 4, 6

AN (druaITYe) 30, 50

USuanmzmanaassmunmmuatiadu lasdeszdn
a & o 1] Y c’: a Qs
gunninig iuminsdinminalasumduls

4 a ard o
wnbasmaai (ne) YN 28 atun 4

[ o o 1 v A ¥
U ¥HAvEIMTATAY BaaIusznaldenndie
Aemsazawana uazmlumsana hmsazawh

a a a o I~
TdunSnnsimlSuaunuiuanaiudveazves

v

o/ = a A L4 L
msananNUTINaUIMEIuNITYa (hefnuANUAUWUS

’ a d’ o Y as v d' °
seynalSnswnutiuiadalatuaaizang i
MINAGBI

o - LY Q‘
3. msusouazmaunuiivliuigns
@enannzitunzaulumsanaunuiiunn
v
o 2 wadaldenndrnirheuudilaslddisda
¥V
asaazdszinal 30 ASy  Aremsazalumauve
v ¥
fueaazl (1 : 1) laedSuies 3 ASe nsewen
Yy ° A o ¥y ¥ A
ANoONAEA IuasimMsazmenanalaidunsos
S . 4 =
Imgaen  (Centrifuge) AUITY 3500 I8U/UN
v
haa 15 iR wenezneundhl vhaulawsuve
wineuuilasldiniesszinonuldggyginiamse
(Biichi
IR TN

Rotaevaporator EL 130, Switzerland)

quvgll 40 udrazaudioms
azmu Acetate Buffer 1 mM pH 4.0 lugasidiu
1 : 1 laodSines  anadooaosdaa  (Ethyl
¥ v . ¥
Acetate) BN 2 A3 Vgumpiviesudazasieyly
toFanzdanmivlSnasvesmsazaounuiulu
LY [4 a" v L) = M P ) °
e Wada  eTaesdaasenlidiimaei
wsumeneldgaanmsaunii
Bathwish Gel Filtration
aslduazarlussazaronauesi-
bd v
uea : 11 80 : 20 Wswnasvlesnga 1hlimaslu
dvyeavd o
Sephadex LH-20 dqlamivoudidioesiuea au
Whdhiu drva (Gel) Muesusauignsaulam
ANvEmNInlumsgandurash 280 wluuas M
’ ¥
gauazall  wdminSidrasadivnsazatonan
H I Y
voniwazesdlau 1 : 1 Taod5inas awldmimsgn
A = & 13 4 o
naunaadl 540 wilwwas ummganazasi W
du ( Fraction) WlAvinmsdavadivamsazany

4
WENvBULlazeE T lauins iy seinvesdlaueen



2ippasnans (inv.) 9 28 v 4

9 [} a A o v 9y o
mulaqanme dunmdsinaiadsiusaman
14
(liquid phenol) udafaanuieTadises (Ethy
& ’ ) M
ether) INod 1 WuRadNuAUeDnlondNBIAdYE
nszmeaudunTeasTImemelagg A
A a 1 4 °
avarwasdsenouunuiiunlannnmsm
A
Bathwish Gel Filtration @201e51M0AUTNTIY
Pnasidesiiga udnhuiruneduives Sephadex
[] o =
LH-20 1 duIgudnan 2.5 1wudluns 019 25
«a é d L) g
iudles Faldilmieanzaugad (equilibrate)
Iy a &y ° 9 . o o g
AuesIMBaYTNBAoMIINIFNIU HiuRedul A
o ﬁ’ v H
msazmuesueavigninldmganiuumi - 280
: 4 ya
wluuasmganazaaii  uditafdouiunsaza
£ 4
HauvesUmazesalau 1 : 1 TavSuas suamnse
SIUAIMIPANAUNAIN 640 NTHIBATAIIAUAI
v ¥
A dwnmuiulumsazaenauveniazezdlauun
b4
swiwhliudamoldgganma  azaoiudvhlg
¥ +
umdnnialaldinies Freeze Dry wldndasus
UNULUYTNS

1.  MInvemeuguaNAvalEmsveny
fiuilannde s (Strumeyer and Malin ; 1975)
4.1 m'mﬂamymﬂuﬁﬁmsazaw‘lmfmaz
MIarauduNIsuITiia
4.2 mwaemmﬁnﬁﬁmqéﬁumﬁnf'mﬁw
GRECALT]
msazanuresianaelsn (Ferric
chloride)

Table 1.

581

AM50010ADZHAN (Lead Acetate)
MyazawImAY (Gelatin)
asazanevesadlanlunsalalasnassa
(Formaldehyde - HCI)
msazawniaulunsalalasnaesa
(Vanillin HCI)

nsadaiadudu (Conc. H,50,)

HALAZIAITOL

1. wamsanyimUSnammutivlulaen
vowandwanlduandly Table 1 wuszozaniu
nmsgnueandieszatiAeIiy ienndroneunese:

b d
HfSuaunutiugesniulasnndnirh  wazilden
M ' o ¥ A P d o
ndwlimumdy snduliendrogniauinlSuauny
a ) v vy 3y A Y
fulundrevoumesaziesninndisiin wdenndae

a =) a A k4
weunesauzlifSaunuiiugige uazildenndo
TioziivSinamnuiiuminga  iileszozalumsgn

o = o = o
whasunnszezh 1 1Wuszezh 3 uazszezn 6
Suaunutivezanadlavonsinisanavoatsuia
unuiivluddenndaelatinunldugeaniuildennd
¥1AdU Goldstein and Swain (1963) wuIensilsy
nouWuednlundiw (Musa sapientum L.) Wug

. ] @ g a
Gros Michel #algnluniewsmild HSuammuiiu
lunldenndiedu 9.3 NadnSusensy ww. uda

a a o 1 a 3 A 1 4
uaz 3.2 uaaniueensy wwum lwlaenndle
él 13 v a o =Y
qn diehmsanadowsveatasinnzmSunanmuiiu

Tannin content in various banana peel varieties with different stage of ripeness.

Tannin content (mg/g dry wt)

Stage of Ripeness Kluai Hom Tong Kluai Namwa Kluai Khai
1 58.0 49.0 35.6
3 54.0 40.0 13.0
6 26.4 37.9 11.3
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Table 2. Percent of tannin extracted from dry Kluai Namwa Peel with various solvent, time,
ratio and temperature.

Types and ratio of solvents Extraction time (hrs) Temperature

30°C 50°C

Sir 2 #925.65"" 42.51%8
4 22.99%° 34.36%"

6 12.14%P 37.08™"

Sire 2 37.92%K 52.10%¢
4 33.20%™ 47.21%'

6 25.00°" 51.13%¢

Sir3 2 45.78% 54.07°
4 40.50™ 53.06°

6 . 35.33%! 54.71%°

s2r1 2 74.18%¢ 66.64>C
4 67.48%" 72.43%"
6 57.73%0 69.39%%¢

S2r2 2 79.40%¢ 82.67%%
4 76.459 81.87%%

6 64.668 60.54%¢

S2r3 2 82.40%* 84.87%%
4 80.54° 85.03%°

6 68.61%" 84.89%"

s3r1 2 6.11" 13.25%!
4 8.64™4 12.02%!

6 8.26™9 12.31%1

S3r2 2 7.15%% 13.02%!
4 9.17™4 13.76%1

6 8.61>4 12.61%

S3r3 2 7.46%% 12.58%!
4 8.59™4 13.35%1

8 8.83™d 14.61%

- Means the same column under each s*r followed by the same letter are not
significantly different (p>0.01) by DMRT.

—  Means the same column follow by the same letter after comma (,) are not
significantly different (p>0.05) by DMRT.

*  Average of triplication

S : Solvent type where water (S1), alcohol : water (82), and alcohol (S3)

r : ratio of banana peel to solvent (w/v) where 1 : 20(r1),1 : 30(r2) and 1 : 40(r3).



584

o/

2nuasmnaas Gne) 9 28 alfud 4

Table 3. Properties of tannin from banana peel compared to tannic acid (hydrolyzable tannin).

Property or test

Result

Tannin from banana peel

Tannic acid

solubility

aqueous acetone

insoluble in acetone, ether

color of aqueous solution

at 25°C

color change was reversible

ferric chloride

precipitate
basic lead acetate precipitate
gelatin precipitate

formalin-HCL
vanillin-HCL

conc. stO A red color

soluble in aqueous alcohol,

yellow in acid solution

red in basic solution

greenish black color and

red color and precipitate

crimson color and precipitate

soluble in water, acetone,
alchol

insoluble in ether

pale yellow in acid solution
red in basic solution

color change was reversible

dark blue

precipitate
precipitate
no precipitate
no precipitate

yellowish brown
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Banana Peel
EtOH : H20 (1 : 1v/V)
I 50°C extract for three times

Filtrates

Solution Residue — Discard
Evaporate
| 1 mM acetate buffer

pH4.0

I ethyl acetate extraction
Ethyl Acetate Aqueous
Bathwish Gel Filtration LH-20
| 1. ethanol wash
! 2. 50% acetone wash

Ethanol 50% Acetone

I phenol extraction

Aqueous Phenol

l Column LH-20
I 1. ethanol
l 2. 50% acetone

| |

Ethanol 50% Acetone

| lyophilization
product

Figure 1. Scheme for the purification of tannin from banana peel.
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