Physico-chemical properties of root, flour and
starch of bitter and sweet cassava varieties
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Cassava (Manihot esculenta Crantz) is typically classified by high and low cyanide

Table 1 Chemical composition of cassava roots, flour and starch of different cassavatypes (B = Bitter type, 3 = Sweet type)

content present in fresh roots as “bitter” and “sweet” type, respectively. Rather the Samls V aricty Protein Fat Fiber Ash H-fres Cyanids
cvanide content, this study aimed to evaluate physico-chemical properties of root, flour iRy Siageag (Pagaag Slagtess) Sesiierh | e g
: . ‘ . i o - kg dried sample)
and starch between bitter and sweet types. 1wo commercially utilized varieties of the el R o e ER ST T T
bitter type including Ravong 5 and kasetsart 50 were planted in the same identical field B-Kasetsart 50 284 1 0.30 @ 195 b 294 91.87 215 a
. . _ _ - : M - a-Fayong 2 305 a 0.33 a 226 356 a 905 e
as three varieties of the sweet type including Rayong 2, Hanatee and MKUL 36-Y002. . - - . o - -
Only the cvanide contents in root could be used to identify cassava into two groups as SMKUL36.Y002 282 0.29 2 3114 3224 90.56 38 ¢
the high cyanide type (Rayong 5 and Kasetsart 50) and the low cyanide type (Rayong 2, Flowe  B-Rayong 3 s i S e = .
E-Easetsart 50 BddH 0.14a 021 h 141 ¢ 2 S 300 a
Hanatee and MKUL 36-Y(102). The starch content i m roots of bitter cassava (83 to 84% S Rayong 2 o e e 207 93 70 204 s
dry basis) was slightly higher than the sweet one (79 to 82% dryv basis). he chemical 3-Hanatee 205 0.144 1248 190 a 94.67 166 ab
i . , . . i . . S.MEUL 36-¥002 213t 0.17 a 1.25a 1.57 b 04 88 0.99 b
composition of flour and starch from bitter and sweet types was similar except that the
- . . . atarch  B-Rayong 5 0.1% a 0.05a 1 da AR 99 .49 6% a
fiber and ash content in sweet cassava flour were higher than the bitter one. B-K asetsart 50 021 4 0.044 0154 008 b 99 52 078 4
The viscosity properties of flour and starch were depending on variety and did not relate PR L Lo ek e R R
a-Hanatee 012 a 0.04a 0.17 a 0.09 b G852 072 a
to bitter-sweet type. The other properties of extracted starch mcll;‘l{lmg the amylose content e e o e s o o
(1? to lgﬂ/ﬂ} -l-]ll{l EIIE (DP“ ) 21{"}),, l}"ﬁtﬁ Clﬂl*lﬁ {'["I'“/[l' nght tl‘ﬂl'lilllittﬂl’lce ﬂf lﬂ/ﬂ 5"]']““"]'“ }* The chemical composition values with different letters in each column of root, flour and starch are sigmificartly different (p £
oel texture (Young’s Modulus of elasticity = 24 to 29 k.Pa), were not algpifgﬁantl}f e

different (p > 0.5). .

-!;‘;'.:-'-‘:

Table 2 Texture profile analysis (TPAY*, as determined by a Texture Analyzer, of raw and boiled

] cassava prepared from different cassava types (B =Eatter type, 5 = Sweet type).
Materials and methods

e e e i

;* . Warety Hardness 1 (I4) Cohesiveness Springiness (mm)  Curmminess (1m)
’ boiled boiled boiled boiled
Two varieties of bitter cassava (Rayvong 5 and Kasetsart 50) and three varieties of e s s e

B Rayong 5 128a 49a 020a 01l6a 26la 240a 2467a 963a

SW SSaV v / I 0 . .
?"ﬁ eet' cassava {_Harlmtee,, RJ‘_T[II"lg 2 ?n{l IW:IF[ L36 - 1 Y002) ﬂtj:le plarttﬂl m. the. same , em e
identical field at Kasetsart University (Sri Racha Campus, Cholburi province). The roots . S RaseniD D e
were then harvested at 10.5 months after planting. Fresh roots were used for preparing | e 109 13c  0%a 010a 30la 250a 19876 159c
flour by dry milling and starch by wet milling method. SMEUL 36-Y002 1292 266 020a 013a 309a 2%a 2582a 485he
-lf”fh*SFS == . . *4 compression test (30% defermation, speed of 20 mm min™) of samples (1.1x 1.5 cm in diameter

and height)

The walues with cifferent letters in each column of flour and starch are sigmificantly different (p = 0.02),

1 Chemical composition by AOAC method (AOAC, 1990; 199'1) .
] Cyanide content by enzymatic method (O’Brien et al.,1991)

J Apparent amylose content and size by High Performance Size
Exclusion C ‘llrmlmtﬂﬂmpln' (G m*uulammv et al., 1992)

] Paste viscosity by a Rapid Visco Analyzer (Sriroth et al.,1998)

L] Paste clarity (1% starch solution) as % Light Transmittance (Craig et al., 1989). Table 3 Values of Y oung’s Modulus of Elasticity of gel prepared from cassava flour and
L] Texture properties by Texture Analyvzer (TA500, Llovd Instruments, England) Flatel ol SILRTSUL RaRsRYE Ui (S IR Ui DS BRI RE
All data were analvzed by Analysis of Variance (ANOVA) with Least Significant e b i i
Difference (LSD) at 95% contidence level. S i
' : B-Eavong 5 27 45 2377
B-Kasetsart 50 36.00 24.35
m-Rayong 2 36 47 24 79
m-Hanatee 50.07 2344
a-MEUL 36-Y 002 40.05 28.77

*4& compression test (40% deformation, speed of 20 mf_‘ri.m_in'l:] of samnples t1-9 w1l 5t

in diameter and height)

Fl“i‘f‘il‘l R*‘:H:}t Tahled4  Paste properties of cassawa flour and starch obtained from different cassava types (B =Bitter type, 5 = Sweet types).
Sample W ariety Pasting Peak wizcosity Trough Final Breakdown Paste clarity
temnp erature (BN viscosity i sco sty (RV1I) (%olight
B3 (BT (RWV LI Transmittance
ate30 fin)
Flour B-Eayongs Ihlc 247 a 124 ab 160 ab 125h n.d.
. b K asetsart 5 7517 ab 2051 bl 84 ¢ 143 a n.d.
Raw cassava
n-Rayong 2 F300% 209 b 113k 145 b L f.d.
m-Hanatee .17 a 254 a 141 a 186 a IR n.d.
s-MEUL 36-Y 002 74 .00 ab 2435 a 123 ab 167 a 119h n.d.
starch B Rayong 5 6967 ¢ 575 h 142 b &l 00 he 6f i a
B K asetsart 50 F253a 583 a i 219 abe 247 a i Y7 ab
s-Rayong 2 #1178 567 ah 147 ab 216 be 241 ab 65 45 ab
n-Hanatee 7165 ab 558 ¢ 152 a 231 a 206 d 58,55 ¢
Boiled c@88gva SMEUL36-Y002 72334 379 1 151 4 224 ab 228 ¢ 64.65 b
Rayong 5 Kasetsart S0 Rayong 2 Hanatee MKUL36-Y 002 D

r.d. = not determined

Figure 1 Appearance of fresh roots, raw and boiled caszava flesh of different bitter and sweet caszava types
Bitter type : Rayong 5, Kasetzart 50
Sweet type : Rayong 2, Hanatee, MKUL 36-Y002
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Cyanide content present in fresh roots can be used as a clear cut for categorizing
cassava types. Other properties such as paste and texture properties of root, tflour
and starch are remarkably depending on genetic factor and may be substantially
diversified by the environmental condition of planting and harvesting.
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Figure 2 Gels of cassava flour and starch prepared from different bitter and sweet caszava types R O M. A TaE and RN, Poulter. oS, Scicnce FoDiACTCUREEE ENE S il

Bitter tyvpe : Rayong 5. Kasetsart 50 sriroth, K., santisopasri, V., Petchalanuwat, ., Kurofjanawong, k. and . 5, Oates, 1993,
Sweet type : Ravong 2, Hanatee, MKUL 36-Y002 | Carbohydrate Polymers, 38(2) 161-170.
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