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Tannin Content and Chemical Composition in Pseudostem Leaves and inflorescence of
Thep Parod Banana
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Abstract

Parts of the banana plant such as the fruit and the inflorescence can be used in food, while the other
parts including the leaves, pseudostem and stalks are considered waste materials. This report aims to study the
bioactive compounds in the group of phenolic compounds, condensed tannins, hydrolysable tannins and to
determine proximate analysis in the pseudostem, leaves and inflorescence of Thep Parod banana. The results
showed that the highest condensed tannin, hydrolysable tannin and total phenolic compounds contents were
found in the leaves, followed by the inflorescence and then pseudostem, respectively. The highest content of
condensed tannin was in the range of 21.96-174.60 mg Catechin equivalent (CE)/ml, followed by hydrolysable
tannin 15.80-57.74 mg Gallotannin equivalent (GE)/ml and total phenolic compound 13.01- 45.40 mg Gallic acid
equivalent (GAE)/ml. Furthermore, the banana leaves presented higher content of crude protein (11.25%), crude
fiber (27.26%), energy (4786.19 calorie/g), and other components (acid insoluble ash, neutral detergent fiber, acid
detergent fiber and acid detergent lignin) than the inflorescence and the pseudostem. The usefulness of waste
utilization from banana leaves could increase a potential animal feeds production system in terms of a reduction
parasites and inhibition the growth of nematode eggs in gastrointestinal tract of ruminants, including saving cost
of production.
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Figure 1 Total phenolic, hydrolysable tannin and condensed tannin contents in pseudostem, leaves and

inflorescence of Thep Parod banana

Table 1  Chemical compositions in pseudo-stem, leaves and inflorescence of Thep Parod banana
Component Pseudostem Leaves Inflorescence LSD. Cv.
Moisture (%)" 92.74° +0.5 75.12° +0.66 90.77° +0.17 1.01 059
Crude protein (%) 2.50° £0.09 11.25° +0.09 12.44° +0.08 0.17 1.01
Crude fiber (%) 27.58% +0.14 27.26% +0.23 15.31° +0.11 0.34 0.74
Ash (%) 5.39°+0.08 6.29° +0.03 11.80% +0.08 0.14 0.91
Acid Insoluble Ash; AIA (%) 0.63° +0.07 1.75% £0.01 0.04° +0.01 0.09 5.27
Neutral Detergent Fiber; NDF (%) 57.69° +0.18 53.46° +0.12 44.45°+0.12 0.29 0.28
Acid Detergent Fiber; ADF (%) 33.03%+0.01 29.56 ° +0.01 30.87° +0.03 0.04 0.06
Acid Detergent Lignin; ADL (%) 3.02° £0.06 6.29° +0.04 10.81°%20.13 0.18 1.30
Energy (calorie/g) 3578.45°+36.48 4786.19° +18.07 4019.84°+168 46.63  0.56

" Row values followed by the same letter are not significantly different with (P=0.05)

32150UNANITNARDY
a o 1 v a e a I =l 1 1

anuansdenudn lwlundasmnea  iEunueeuudunuiiuuazesflsznauniaailufunngendndau
. Asuiunuiiudgusuis lunsdudensasgfulnresuuafiGels Geaonuiluimaesunutiuseqdunidlu
nsznzuinauegiuatiauaz Buaumuiiundadlidiu - anvslalaslamdaunuiudisseq@unsdiaandineuaud
wnuill (Jones et al, 1994) Aaludaulunjaniipeuwnudunuiinlldlelomiludusiie wandr deeneuru

mnﬂlc o 6 a = o = v o A = 1 ] a =
AUANTENA1ATY Aewaudunuin Ae arnnsoanazneuiuldsiuls Mnlinallsauligndessanalnaqauvsdlu
nezzguaesdnd Aniulusiuluamsasinugnazmnzaseldninau innsgaidunsaasdunddnyuanldian
wazdadnsannsngatn il lilselonild AsdoaindnsnisasoAnlaludnsld (Makkar et al., 1995; Reed, 1995;
Min et al., 2003) wanantumutuiadnasafsausames nawoansilsfu-unutuauniadiganldidnazdina
Wieeanelusldidngean Mlisdeuesnengliaunsaasyduinld (Butter et al, 2001; Min and Hart,
2003) AsiunsiluivallsiunfdunutinluseduganadnluvgensdadlussAunmnnzanazdos R SRgun G
anngldentnanend anfuyuA1eg uaznauunsldentienens nelideadunaiiausanisnandng A
3| a o rdl o 1 Y a a Z’/ % [ % 3| = ai: o & a v
Wunsuanamsdadnlaandosedisine  Snviendadniluianuranlamszdndaunsonulduazlgnaunnluyn
merestszmdlng  wariiBunnnananuinnefazinnnduenmnnaesdndls  Aadunnsldlsslamianndanasia
NNNTNHATUATAAFUTWNINAG 16



'

2. EAAnFinemT % 49 a17uR 4 (MiAw) 2561 Sunnuunuiy 49

dgUuan1snaang
lundaeimmsa Hinmeewaudunuiin (174.60 an.awnduaa.) lalasladunuiiu (67.74 an.unalaun
fuan.) uazansUsznenTueavavun (45.40 un.nsaunadnaa) geiige Tecasn Ao UA uazdduiien mudd
PsanmannTugaiigaludfuiion sasaen e U8 warlu musndy sespdesiudaulszneumaniiuuinlszanm
T Wsfuveny Whuasaniululdunniign uﬂn@’mﬁ@'ﬂwmuLL@:Wﬁwqmqﬂu‘mﬁﬂ?mmmﬂ%m FRIAIHN
A2 A uazdsiuian Auai sy

ANTBUAT
nuddellAfunuatuayunisdeanutlszanuRunelfanugauyuiguig (Udszanniuiun)
dszantheuilseanns w.e. 2560 NANEIARILIN HNUAITINUANIZNITNNNINTIALUWITNR Laandtynyn 9/2560

LaNE19819D9

Alexandra Pazmifo-Duran, E., M.M. Giusti, R.E. Wrolstad and M.B A. Gléria. 2001. Anthocyanins from banana bracts (Musa X
paradisiaca) as potential food colorants. Food Chemistry 73(3): 327-332.

Al, B., Z. Sheng, L. Zheng, X. Zheng and X. Yang. 2015. Determination of tannins content in banana stalk and its silage. 4"
International Conference on Sensors, Measurement and Intelligent Materials (ICSMIM 2015): 704-707.

A.O.A.C. 1990. Official Methods of Analysis of the Association of Official Analytical Chemists. Vol.1,1 5" ed., Washington D.C.

A.O.A.C. 2010. Official Methods of Analysis. 18th Edition, Revision 3, Association of Official Analytical Chemists, Washington DC.

Butter, N.L., J.M. Dawson, D. Wakelin and P.J. Buttery. 2001. Effect of dietary condensed tannins on gastrointestinal nematodes.
Journal of Agricultural Science 137: 461-469.

Girish, H. V. and S. Satish. 2008. Antibacterial activity of important medicinal plants on human pathogenic bacteria- a comparative
analysis. World Application of Science Journal 5 (3): 267-271.

Goering, H. K. and P.J. Van Soest. 1970. Forage Fiber Analysis (Apparatus, Reagents, Procedures and Some Application).
Agricultural Handbook No. 379, Agricultural Research Service, U.S. Department of Agriculture.

Jones, G.A., T.A. McAllister, A.D. Muir and K.J. Cheng. 1994. Effects of sainfoin (Onyobrychis viciifolia Scop.) condensed tannins on
growth and proteolysis by four strains of ruminal bacterial. Applied and Environmental Microbiology 60: 1374-1378.

Li, K., S. Fu, H. Zhan, Y. Zhan and L.A. Lucia. 2010. Analysis of the chemical composition and morphological structure of banana
pseudo-stem. Bioresources 5(2): 576-585.

Makkar, H.P.S., M. Bluemmel and K. Becker. 1995. In vitro effects of and interactions between tannins and saponins and fate of
tannins in the rumen. Journal of the Science of Food and Agriculture 69: 48-93.

Mathew, N.S. and P.S. Negi. 2017. Traditional uses, phytochemistry and pharmacology of wild banana (Musa acuminata Colla): A
review. Journal of Ethnopharmacology 196: 124-140.

Max, R.A., D. Wakelin, P.J. Buttery, A.E. Kinambo, A.A. Kassuku and L.A. Mtengor. 2002. Potential of controlling internal parasitics
infection in small ruminant with extracts of plant high in tannin. University of Nottingham, School of bioscience,
Loughborough.

Min, B.R. and S.P. Hart. 2003. Tannin for Suppression of Intestinal Parasites. Journal of Animal Science 81 (Suppl. 2): E102-E109.

Min, B.R., T.N. Barry, G.T. Attwood and W.C. McNabb. 2003. The effect of condensed tannins on the nutrition and health of ruminants
fed fresh temperature forages: a review. Animal Feed Science and Technology 106 (1-4): 3-19.

Mueller-Harvey, I. 2001. Analysis of hydrolysable tannins. Animal Feed Science and Technology 91: 3-20.

Mueller-Harvey, I. and A.B., McAllan. 1992. Tannins: their biochemistry and nutritional properties. Advances in Plant Cell
Biochemistry and Biotechnology 1: 151-217.

Onyema, C.T., C.E. Ofor, V.C. Okudo and A.S. Ogbuagu. 2016. Phytochemical and antimicrobial analysis of banana pseudo stem
(Musa acuminate). British Journal of Pharmaceutical Research 10(1): 1-9.

Reed, J.D. 1995. Nutritional toxicology of tannins and related polyphenols in forage legumes. Journal of Animal Science 73: 1516-
1528.

STATISTIX8. 2003. Statistix8: Analystical software user's manual. Talla-hassee, Florida.

Singleton, V.L. and J.A. Rossi. 1965. Colorimetry of total phenolics with photomolybdic-phosphotungstic acid reagents. American
Journal of Enology and Viticulture 16: 144-158.



