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Abstract

This research investigated the effects of five different drying methods (namely sun drying for
3 days, solar drying for 3 and 7 days, and hot air oven drying for 3 and 12 hrs) on the residual cyanide
content and physicochemical properties of cassava flour from the Rayong 11 variety. The results show
that sun drying was a highly effective method, with a cyanide reduction rate of 96.75%. This effectiveness
is attributed to the prolonged enzymatic reaction time, allowing the linamarase enzyme to facilitate
the hydrolysis of cyanogenic glycoside into cyanohydrin and free cyanide, compared to other drying
methods. However, the color parameter, specifically the lightness (L*), of the five samples of cassava
flour dried using different methods ranged from 93.80+0.05to 97.17+0.12. The lightness (L*) decreased,
while redness (a*) and yellowness (b*) significantly increased with a statistical significance level
(b < 0.05) as the drying duration increased. Cassava flour dried in the solar dryer for 3 days exhibited
the highest peak viscosity (219+1.4 RVU), while cassava flour dried in the solar dryer for 7 days exhibited
the highest water absorption (2.12+0.04 g/g dry weight). The cassava flour produced by all five methods
had moisture content within the standard limit for cassava products, not exceeding 14.0% by dry weight
and the water activity was lower than 0.6. The data from the studies indicates that it is possible to
produce low-cyanide cassava flour from bitter cassava by sun drying or solar drying, which can be used
as a database for future studies.
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Table 1 Color, moisture content, and cyanide content of fresh cassava root

Sample Color Moisture Cyanide content
Fresh cassava L* a* b* content (%) (mg/kg dry weight)
root 93.74+4.08  -1.09+0.39 13.95+5.04  65.88+0.71 1,297.20+54.09

Remarks: Mean values are the mean + SD
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Table 2 Drying temperature and percentage yield of cassava flour prepared by different drying methods

Method of drying Temperature % Yield
Sun-drying, 3 days 28-40 °C 30.10+0.40°
Solar dryer, 3 days 32-60 °C 31.15+1.25"
Solar dryer, 7 days 32-60 °C 22.94+0.96°
Hot air oven, 3 hr. 5042 °C 33.79+0.79°
Hot air oven, 12 hr. 50+2 °C 23.38+0.70°

Remarks: Mean values within columns with different superscripts are significantly different (o < 0.05).

Mean values are the mean + SD
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Table 3 Color of cassava flour prepared by different drying methods
Drying methods color
L* a* b*
Sun-drying, 3 days 96.32+0.45" 0.23+0.02° 6.67+0.09°
Solar dryer, 3 days 97.17+0.12° -0.67+0.03° 7.3140.12°
Solar dryer, 7 days 93.80+0.05" 0.57+0.06" 7.76£0.15°
Hot air oven, 3 hr. 96.95+0.06° -0.92+0.01° 9.67+0.08°
Hot air oven, 12 hr. 95.50+0.03° -0.34+0.03° 7.35+0.08°

Remarks: Mean values within columns with different superscripts are significantly different (o < 0.05).

Mean values are the mean + SD
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Table 4 Moisture content, water activity, and water absorption of cassava flour prepared by different

drying methods

Moisture content a, Water absorption
Drying methods

(%) (g/g dry weight)
Sun-drying, 3 days 9.24+0.04° 0.4897+0.0031° 1.51+0.09°
Solar dryer, 3 days 6.43+0.12° 0.3510+0.0098"° 1.49+0.04°
Solar dryer, 7 days 6.84+0.08° 0.4583+0.0038" 2.12+0.04°
Hot air oven, 3 hr. 7.46+0.02° 0.4037+0.0091° 1.77+0.05°
Hot air oven, 12 hr. 7.59+0.03° 0.3533+0.0046° 1.71+0.10°

Remarks: Mean values within columns with different superscripts are significantly different (o < 0.05).

Mean values are the mean + SD
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Figure 2 Cyanogenic glycosides and release of cyanide

Q1N Table 5 wanaldiiugn 35 lunng
NARNANIN WAL NAIABNITAINBLAALL 3 T4
TidszAnsnnlunisantsunnlaenlusgangn

Ae Faeaz 96.75 (Usuaulaanlug 42.20

[
o a A

FaanFupanlaniuuvinuie) Halitiasannis
pnuaaLdudsnsvinuieuuud gyl 28-40
agATIALEed 1 lHenTIN1TITINETR9Ua8n
o 1 1 a 4?/ 1 ¥ s
AnFaeegatinTueedn o leulaiauan
QII 1 90) =® o a aaa o
wanavatsegluiasdipaialfisenduleen

Twatinlnalalas lFunundn3sn19MILEaI a1

(Lueanglawan and Suksombat, 2007) luanued
o v v v v dl a
n3viwisAnsgeuanfauiguund 50 a9An
= Y v o v s
wadea anfauinisluanoniagdadaasiiiane
N luseteszme laatnamaiFidanaldian bl
awnaagoide ldnfaniuuinisuasulasn
Twatinlnalaladliaglugnssmaldtauiale
Hae warn1niinsresinanluniseuLieann 3
dolug 1u 12 dalus Ananildlssdnininlu
nrandFuimlaanlumMAnduainfesay 84.62

Wusasay 86.74 viatinsiuszazioanlunng



NJU Maejo Journal of Agricultural Production 2025 7(1); 124-135 132

AUBFILN AN AN sz@nEn 1 lun17am
laenlusaslausnuinassaeay 2 Tasaald
NAGIIU TN LAIANLTN 4 1911 d9HAse
. ooz Y -
FunulunsuananieTuTas avIaINaN AR
AU UzudeaanaauInnefatay 10.41
o o () £ v
Arusunisnaniielaanisninlulseauwi
NANIULEIR AR Nl dansnnlunsan
3unnulaenludastlszannisanas 86 wanqdn
o o o AN aa a o ~
a10udnlznaanliainynisnisuantdensd
UunnlaenludgeandiAnnoindasnsiesa

Y a

HUslnAnnfnIms g ulAANg12989AN 19871
wazNEATLazasAnisaunde lannuuald Tudnuy
10 Nadanfumanlanfuu I nidnuie (Codex
Alimentarius Commission, 1989) aziiiulaan
aa o v a 1 a

AEN1INTLAINNAFRBN1TANAITRIUTHIDL

laen s lunanug1denas Tuaniennisivg

Table 5 Cyanide contents and percentage reduction of cyanide in cassava flour prepared by different

drying methods compared to fresh cassava root

srazinanlunisniudeldinanenisanasaes
Bunadlaen ludlunaniduddeuasunnidn ae
nisanasredlTuamlaanluslunanadu
atlznaaaziinannnimnanueeaeulmdian ol
Furnasadundn Fetu aasiinasiiiy
dsz@nBnmvisessazinailunisindisanaes
wulgiauinisasianisliulgeludiunes
FupaUNNINAR 11U N3aATLN ATud ATl
\Anaekaedinisduvieyadas naifiaiaanly
nisduneuudn lduie vFenianidananadu
ddznavldudeglidunandnaiseldaasld
FnsudspUifigunndl 165 esrniaidaatoly
ANNTIENNULRY Bourdoux et al. (1982) §1811491
nalWarufewiudnlzudsiiqungf 165 asan
ialded AuanilddudndendeldTuao

laenlusaamaatiasndt 1 Aaansusaniansy

Drying methods

Cyanide contents (mg/kg dry weight)

*Cyanide reduction (%)

Sun-drying, 3 days 42.20+0.86° 96.75
Solar dryer, 3 days 178.78+0.44° 86.28
Solar dryer, 7 days 171.83+0.36" 86.82
Hot air oven, 3 hr. 199.55+0.43° 84.62
Hot air oven, 12 hr. 172.01+0.04° 86.74

Remarks: Means within columns with different superscripts are significantly different (o < 0.05)

Mean values are the mean + SD

* Compare with cyanide content in fresh cassava root 1,297.20£54.09 mg/kg dry weight

tHafNansundsz@nsnanlunisan

Funalaenlusuaridunufasazuaananan

o

NATUAIU LU AITRINITUARN AN AT

A A o

535 fRdsasaenaiadudideudenlaan
AFNNINAR 1) NIIAINWAA UL 3 FU 2) A1IAIN
Tulssauudanasanuuasaniing 3 94 uaz 3) n1g
% 2% % ql/ a2 '8
aumafauaniou wiu 3 49lue lAmsiinag

= = = P .
IagunlasAmaunida Nan199LATIZUNLAN

FannsuAnnaud AL AUl nasin 1%
ANAINNUAGIAR (peak viscosity) ANAINNNTA
r;il’ﬁzgm (trough, RVU) LLmrﬁi’]mqwﬁmﬁ@quﬁq
(breakdown) U89 a9dUg 1 UrnaanAau

'
aaa o

wansineiuee s dAyn1eadANszALAINN

=

\danuiatay 95 latAAINULAGIgAURY

a Q

Aaradudndzudsnlagannnizainluisean
WARNUUAIDRAERNY 3 Fu HAngegn Ao



NJU Maejo Journal of Agricultural Production 2025 7(1); 124-135 133

219.0+1.4 RVU nanie Wannsiudnilsudsfings
Tnenismnlulsseunasanulasanfingdiaons
wilngaqalugaanisiroufeutuduqaiiioe
atludusuysalinnnds iesannmdauled
ANRINBIFR IAANLN (Sriroth and Piyachomkwan,
2003) e RauFaufuAAnumiiareeuleiy
A1 NAINIINITAIAININLIIUNITIR B
Ritthirueangdet et al. (2003) Anudn Wan9sis
frilevdsitlannisuamnia 3 33 SAnAuniia
znggmﬁil’ﬂﬂdﬂLLﬂ\iﬁuzﬁ"}ﬂzmﬁvqumwﬁ”'}
(310.67+0.0 RVU) Faflunaunannnsadmdel
aananuleiudznaa Aegana il Fun s
gandnnanasiudtznas s uilastudnlsuds
AefltBunutlsiaziAnniswesionaszlfaay
wilaldunnndn ansenanadudrtlendeiidule
avnsiiadliaunsnazanesinlé (insoluble
dietary fiber) laun 1aglaa tadimaglaauas
dinflueg (Chotiniranat, 2006) d<liazaneilutin
wiazwasialuin waelailannumila (Dai and
Chau, 2017) Lﬁ'ﬂﬁ@ﬂ?ﬂﬁﬁﬂﬂmmﬁﬁﬂ@j\?q&]
vasnaaTudtzudeildv 3 37 Adldnagi
191.3+0.3 119 219.0£1.4 RVU WUINAAE
InaAeaiuuaanannanisAn (216.21+2.3 RVU)
A1#a1ns189714N19348999 Charoenthaikit
(2012) é’wmr;;ﬁﬁqﬁmu%"aﬁl%ﬂmqﬁu
dtznaalldnaunuudsanalunansdmaiaiung
KT Qﬂﬁy (Rujirapisit and Sangkaeo, 2013)
N1@AN (Weeranuttaranon, 2022) 1i14mL

Warauddeudafininlulsaauui
NELAsRTing 3 Fu frrpnunilagiosus
g9qn denall WaraTudrzudsiinanania
AANANINAINNUA BN R NINNA190Y
Fzudaiimnuanuazeufafauaniauuy
3 ol LLa:qmuqﬁﬁéuLﬁmL@mmwﬁ‘(pasting
temp) JaaFant AR ldANN 333 ldunndng
i tnefiAnag] 74.00+0.57 T3 74.38+0.11 99/
A Ted

d71nannsiae

nisnsudlendeaneiugszens 11 fafludi
drlzuderiinan AdUTuaalonnludgs
Naunsruaunisulsgdadnedng 1y
NARSTaNTudN e TR R
WANANNAY 538 (NIAINLAAKIL 3 J1 ATy
T990UNANULAIRTIALUNY 3 WA 7 34 Lazau
faugeufenfigrunil 50 asAnTa@eg w3
uae 12 F2Tu9) aunsnamFunodlaanludldunn
T4 Feaay 84.62 D4 96.75 Iaetladauanlunisg
antdTuaulaenlud Ae sraziaanlunisg
nadfisenlalnsladasesansdsznavlaenlus
Taeeulmsfaununied 39ialunszuaunistiy
WAZANIN AU LT danaldiRianivinuienae
nsanuaaidsz@nsninlunisandTuac
laanludldgegqn Ae fouas 96.75 n1aiiiu
sraizinan lunsmnuielilnasetszdansninluy
nsaatFunnslaenluduinin wiazinlinann
fuglendai ldTidna ArAaugdnsanad AN
nsgaduiiuazAtAamilng iy dadu A
Aanaduldlalunsuannaindudideudaaann
Judndendeansugszeed 11 Fasipdnsile
ainsadlussiuafiFeuvirenuay Inannsvinuks

q q
v =

FEN1TAINLAANTAAIN I TTI U LHINAIIIU
a rd‘ = a a a
wagannae a9llsr@nsninlunisantiunn
laenluslaandnniseusmsfensen Tadudsn 14
Tuszaugmanunssniazaasaauludouseg
LATRIANT F9TAIRNNIAN M UANRN A WTD
nsdfulgedunaunisnansiall wu nnsan
guaTudlruda lfanau e Nl ss@naaan
A3nanBaedeBlEl NNz znan lunnsy
A A Yo o o o caa |a
wraaenldiud1dzudvaaiugniysuan
o luFBNAuNA1a9 e linanugn Uz naad
nanlaiFunulaen ludegluinusiuinsgiu
TALANTUBIBIANITRIUNTHAZLN HATLAZBIANT
aualannivuald Ae ldiin 10 Aadansu
FanlaniNuUInnwie (Codex Alimentarius

Commission, 1989)



NJU Maejo Journal of Agricultural Production 2025 7(1); 124-135 134

nmaRnssuLlsEnA
1RIDUAMNBINUITLLATUIANTTH
NUINYIRUUATHUN NAULAYURUYUNNTIAE
waranzineasuazinalulad un1dnenge
dl 2 I's dl
wATWUN NlvAdneyAs zian unlunisg

AneRdeAsstauadaanysnl

LANA15D19DY

AOAC. 2005. Official Methods of Analysis. 18"
Edition. AOAC International, Maryland.

Bourdoux, P., P. Seghers, M. Mafuta, M.
Vandrpas-Rivera, F. Delange and A.M.
Ermans. 1982. Cassava products: HCN
content and detoxification process. pp.
51-58. In: F. Delange, F.B. Iteke and
A.M. Ermans AM, (eds.). Nutritional
factors involved in the goitrogenic
action of cassava. IDRC, Ottawa.

Charoenthaikit, P. 2012. Development of
Bread from Wheat Flour Mixed
with Glutinous Rice Flour. Available:
http://thesis.swu.ac.th/swufac/
Agri_Tec/Panthipa_J_R415610.pdf
(March 23, 2022). [in Thai]

Chotiniranat, S. 2006. Development of Low
Cyanide Cassava Flour Production
Process from Kasetsart 50 and its
Utilization in Food Products. Doctor of
Philosophy Thesis in Agro-Industrial
Product Development, Faculty of Agro-
Industry, Kasetsart University. [in Thai]

Codex Alimentarius Commission. 1989. Codex
Regional Standard: Part C. Food and
Agriculture Organization of the United

Nations (FOA). Rome, ltaly.

Dai, J.F. and C.F. Chau. 2017. Classification

and regulatory perspectives of dietary
fiber. Journal of Food and Drug Analysis.
25(1): 37-42. Available: https://doi.org/
10.1016/j.jfda.2016.09.006.

Dutchanee, S. 2022. Cassava Flour. Available:

https://waa.inter.nstda.or.th/stks/pub/n
ac/2022/exhibition/BCG49-document
06.pdf (March 28, 2022).

Elkhalifa, A.E.O., B. Schiffer and R. Bernhardt.

2005. Effect of fermentation on the
functional properties of sorghum flour.
Food Chemistry. 92(1): 1-5. Available:
https://doi.org/10.1016/j.foodchem.
2004.05.058.

Jaszczak, E., Z. Polkowska, S. Narkowicz and

J. Namies$nik. 2017. Cyanides in the
Environment- Analysis-Problems.
Environmental Science and Pollution
Research. 24: 15929-15948. Available:
https://doi.org/10.1007/s11356-
017-9081-7.

Lueanglawan, P. and W. Suksombat. 2007.

Cassava Pulp and its Utilization
in Dairy Cow Feed. Available:
http://sutir.sut.ac.th:8080/jspui/
bitstream/123456789/2092/1/BIB1294 _
F.pdf (March 23, 2022). [in Thai]

Ministry of Commerce. 2002. Notification on the

designation of cassava products as
standard products and standards for
cassava products. Royal Gazette.

19(Special Issue 21D) pp. 1-2. [in Thai]



NJU Maejo Journal of Agricultural Production 2025 7(1); 124-135 135

Newport Scientific. 1995. Operation manual for
the series 4 Rapid Visco Analyzer.
Newport Scientific Pty, Ltd., Australia.

O' Brien, G.M. and D.M. Jones. 1994.
Processing approaches to optimising
raw materials and end product quality
in the production of cassava flours. pp.
183-192. In: M. Bokanga, A.J.A. Essers,
N. Poulter, Rosling H. and O. Tewe
(eds.). International Workshop on
Cassava Safety. Acta Horticulturae,
Ibadan.

Rattanapanon, N. 2006. Food Chemistry.
Odeon Store, Bangkok. [in Thai]
Ritthirueangdet, P., T. Suwansichon, V.

Harutaitanasan and K. Sriroth. 2003.
Viscosity Behavior and Mechanical
Properties of Arrowroot Starch
(Tacca leontopetaloides Ktze.). The
41st Kasetsart University Annual
Conference, 3-7 February. Kasetsart
University, Bangkok. pp. 53-60.

[in Thai]

Sriroth, K. and K. Piyachomkwan. 2003.
Starch Technology. Department of
Biotechnology, Faculty of Agro-
Industry, Kasetsart University,
Bangkok. [in Thai]

Thailand Tapioca Development Institute
Foundation. 2023. Domestice Root
Price. Available: https://tapiocathai.
org/Graph/domestice%20root%
20price.pdf (November 23, 2023).
[in Thai]

Weeranuttaranon, J. 2022. Texture Properties
of Pasta Using Cassava Flour as a
Substitute for Wheat Flour. Journal of
Science and Technology. 30(2):
14-22. [in Thai]

Yamane, H., K. Konno, M. Sabelis, J.
Takabayashi, T. Sassa. and H. Oikawa.
2010. Chemical defence and toxins of
plants. pp. 339-385. /n: L. Mander and
H.W. Lui. (eds.). Comprehensive
natural products Il chemistry and biology.

Elsevier, Amsterdam.



