33

VANEITA9DY

BTN 1299 us, 9naun dsduns, Aualled asfmnny, uaziduadn angnan, (2547). deanu: ayslng
Lﬁ'@mmw 919873 RSU JET, 3aanssuuazinalulad snnineduisdn, 8, 10-12,

HBen Souniluwd. (2539). 1AHAIMT. ADIZAAAIUNIIHINEAT: 1Toa s

AT FITURE nasyAuna. (2550). Feanwssoungnun wesulif@ivaes. ngamne: wsugAail, 112 ui

999041 BREBTY. (2549). HamsAilulamss. WNAaINTINMNINENAE: NI

Baung Aaunune. (2547). Wihausuaaddng 1. ngamwe: TasRuw wa 18w n§d a1im, 652 1w

Azero, £E.G. and Andrade C.T. (2002). Testing Procedures for Galactomannan Purification.
Polymer Testing. 21: 551-556.

Bouzouita, N., Khaldi, A., Zgoulli, S., Chebil, L., Chekki, R., Chaabouni, M.M., and Thonart, P.
(2007). The analysis of crude and purified locust bean gum: A comparison of
samples from different carob tree populations in Tunisia. Food Chemistry. 101, 1508-
1515.

Buckeridge, M.S., Panegassi, V.R., Rocha, D.C., and Dietrich, S.M.C. (1994). Seed
galactomannan i the classification and evolulion of the leguminosae.
Phytochemistry, 38, 871-875.

Busato, A.P., Reicher, F., Domingues, R., and Silveira, J.L.M. (2009). Rheological Properties of
Thermally Xyloglucan Gel from the Seeds of Hymenaea courbril. Materials Science
and Engineering , 29, 410-414.

Carreau, P.J. (1972). Rheological equations from molecular network theories. Transaction of the
Society of rheology, 16, 89-127.

Cerqueira, M.A., Pinheiro, A.C., Souza, BW.S., Lima, A.M.P., Ribeio, C., Miranda, C., Teixeira,
J.A., Morerra, R.A., Coimbra, M.A., Goncalves, M.P., and Vicente, A.A. (2009).
Extraction, purification and characterization of galactomannans from non-traditional
sources. Carbohydrate Polymers, 75, Chaubey, M., and Kapoor, V. P. (2001).
Structure of a galactomannan from the seeds of Cassia angustifolia Vahl

Carbohydate Research, 332, 439-444,



34

Coimbra, M. A., Delgadillo, I., Waldron, K. W., and Selvendran, R. R. (1996). Isolation and
analys_is of cell wall polymers from olive pulp. In H. F. Linskens, & J. F. Jackson,
Modern Methods of Plant Analysis, vol.17-Plant Cell Wall Analysis (p. 19). Berlin—-
Heidelberg: Springer-Verlag.

Cross, M.M. (1965). Rheological of non-Newtonian fluids: a new flow equation for pseudoplastic
systems. Journal of colloid Science, 20(5), 417-423.

CUI, S.W. (2005). Food carbohydrates chemistry, physical properties, and applications. Boca
Roton: Toylor & Francis.

Dea, I. C. M., and Morrison, A. (1975). Chemistry and interactions of seed galactomannans.
Advances in Carbohydrate Chemistry and Biochemistry, 31, 241-312.

FAQ, http://www.fao.org/documents/show_cdr.asp?url_file=/docrep/V9236E/V9236e06.htm,
2003.

Fatinmi, A., Tassin, J.F., Quillard, S., and Axelos, M.A.V. (2008).The rheological properties of
silated hydroxypropylmethylcellulosetissue engineering matrices. Biomaterials, 29,
533-543.

Freitas, R.A., Martin, S., Santos, G.L., Valenga, F., Buckeridge, M.S., Reicher, F., and
Sierakowski, M.-R. (2005). Physico-chemical Properties of Seed Xyloglucans from
Different Sources. Carbohydrate Polymers. 60: 507-514. Ren, Y., Picout, D.R., Ellis,
P.R., Ross-Murphy, S.B., and Reid, J.S.G. 2005. A Novel Xyloglucan from Seeds of
Azefia africana Se. Pers.-Extraction, Characterization, and Conformational
Properties”. Carbohydrate Research. 340, 997-1005.

Garti, N., Mada, Z., Asein, A., and Stenheim, B. (1997). Fennyreek galactomannans as food
emulsifies. Lehensm-Wiss U.-technol, 30, 305-311.

Gibbon, D. and Pain, A., 1985. Crop of drier regions of the tropics. Longman, London and New
York.

Giménez-Abian, M.l., Bernabé, M., Leal, J.A., Jiménez-Barbero, J., and Prieto, A. (2007).
Structure of a galactomannan isolated from the cell wall of the fungus Lineolata
rhizophorae. Cabohydrate Research, 342, 2599-2603.

Goncalves, M.P., Torres, D., Andrade, C.T., Azero, E.G., and Lefebvre, J. (2004). Rheological
study of the effect of Cassia javanica galactomann on the heat-set gelation of a whey

protein isolate at pH 7. Food Hydrocolloids, 18, 181-189.



35

Harding, S.E., In: S.E. Harding, AJ. Rowe, and J.C. Horton (Eds.). (1992) Analytical
Ultracentrifugation in Biochemistry and Polysame Science, R_oyal Society of
Chemistry, Cambridge, p. 495.

Hill, S.E., Ledward, D.A., and Mitchell, J.R. (1998). Functional properties of food
macromolecules. Gaithersburg, MD: Aspen Publishers.

HUI, Y.H. (2006). Handbook of food science, technology, and engineering. Boca Roton: Toylor
& Francis.

Martin, S., Freitas, R.A., Obayashi, E., and Sierakowski, M.-R. (2003). Phesico-chemical
aspects of galactoxyloglucan from the seeds of Hymenaea courbaril and tetraborate
complex. Carbohydrate Polymers, 54, 287-295.

Patel, T.R., Morris, G.A., Ebringerova, A., Vodenicarova, M., Velebny, V., Ortega, A., de la
Torre, J.G., and Harding, S.E. (2008). Global Conformation Analysis of Irradiated
Xyloglucans, Carbohydrate Polymers. 74: 845-851.

Ravi, R., and Bhattacharya, S. (2004). Flow behavior of chickpea ( Cicer arietinum L.) flour
dispersions: effect of additives. Journal of Food Engineering, 65, 619-624.

Ren, Y., Picout, D.R., Ellis, P.R., Ross-Murphy, S.B., and Reid, J.S5.G., 2005. A Novel Xyloglucan
from Seeds of Azefia alricana Se. Pers.-Extraction, Characterization, and Conformational
Properties. Carbohydrate Research. 340: 997-1005.

Rol, F. (1973). Locust bean gum. In F. Rol. Industrial Gums (pp. 323-337). New York: Academic

Press.

Sha/rnAﬂar S.C. (1981). Gums and hydrocolloid in oil-water emulsion. Food Technology, 35, 59-
67.

Shashkov, A.S., Streshinskaya, G.M., Kosmachevskaya, L.N., Senchenkova, S.N., Evtushenko,
L. I., and Naumova, I.B. (2003). NMR-based identification of cell wall galactomannan
of Streptomyces sp. VKM Ac-2125. Carbohydrate Research, 338, 2021-2024.

Sittikijyothin, W., Torres, D., and Goncalves, M.P. (2005). Modelling the rheological behaviour of
galactomannan aqueous solutions. Carbohydrate Polymers ,59, 339-350.

Srivastava, M. and Kapoor, V.P. (2005). Seed galactomannans: An overview. Chemistry and

Biodiversity, 2, 285-317.



36

Wang, Q., Ellis, P.R., Ross-Murphy, S.B., and Reid, J.S.G. (1996). A New Polysaccharide from a
Traditional Nigerian Plant Food: Detarium senegalense Gmelir—l. Carbohydrate
Research, 284, 229-2309.

Xu, X., Liu, W., and Zhang. (2006). Rheological behavior of Aeromonas gum in aqueous
solutions. Food Hydrocolloid, 20, 723-729.

Yamanaka, S., Yuguchi, Y., Urakawa, H., Kajiwara, H, Shirakawa, M., and Yamatoya, K. (2000).
Gelation of tamarind seed polysaccharide xyloglucan in the presence of ethanol.

Food Hydrocolloids, 14, 125-128.



/Pa
-
<

14

4
ty

Si

106000 71—

Q

C

1000

Apparent vis

1!)

0.001 i
0.1 4

C.001

0.00001 +——— e 14 o e
10 100

Freguency,. /1ad.s Frequency, w/rads”. shear rate, v/
Yy q Y 7




20

21

22

23

24

25

26

Abstract

Tamarind seed gum as seed polysaccharidyé"“f‘mfn }"aihdr'indus indica L. has been characterized
for physicochemical and rheological properties in the present work. The structural analysis
determined the presence of glucose:xylose:galactose in a molar ratio of 2.61:1.43:1.The
Huggins and Kraemer plots obtained by capillary viscometry gave an intrinsic viscosity of 4.7
dl/g and the viscosity average molecular mass was calculated to be 9.18 x 10° g.mol” using the
Mark-Houwink relationship. The steady shear and dynamic viscoelasticity properties of
tamarind seed gum in aqueous solutions at different concentrations were investigated at 20°C
using a Haake Rheometer RS75. The tamarind seed gum solutions clearly exhibited shear-
thinning flow behaviour at high shear rate and Newtonian region occurred at low shear rate
range, however, at higher concentrations, pronounced shear thinning was observed. The value of
zero shear viscosity (79) was estimated by fitting Cross and Carreau models. The specific
viscosity at zero shear rate (7),,0) was plotted against the coil overlap parameter (C[#]) and the
slopes of the lines in the dilute and semi-dilute regions were found to be ~ 2.2 and 4.3
respectively. The value of the critical concentration (C*) was about 4.23/[7]. While, the
mechanical spectra in the linear viscoelastic region of tamarind seed gum solutions showed the
typical shape for macromolecular solutions. Plots of 7 versus j and 7n* versus @ were

superimposible and hence obey the Cox-Merz rule.

Keywords: Tamarind seed gum; Seed gum; Rheological behaivour; Intrinsic viscosity; Critical

concentration
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