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Abstract

Factors affecting the error of amylose analysis in rice samples by iodine binding method
were studied in order to establish a standard amylose analysis in rice samples for laboratories in
Thailand. A comparison between an international standard method, ISO 6647: 2015 and rice
department standard method, TAS 4004-2017 from the Ministry of Agriculture and Cooperatives
(Thailand) was studied. The results showed that the main factor that caused large error in amylose
analysis was the use of pure amylose standards instead of cultivated rice flour standards in
constructing the calibration curve. The calibration curve constructed with cultivated rice flour
standards was linearly followed the equationy = 0.0161x - 0.0046 with R? 0.9980. The precision
within-day was 2.6 and 1.7 %RSD (n = 5) at amylose 12 and 29 %, respectively. The precision
between-day was 5.3 and 3.1 %RSD (n = 10) at amylose 12 and 29 %, respectively. The accuracy
of the method was validated with rice flour certified reference material BCR-467. The Student’s t-
test showed that there was no significant difference in the result at 95 % confidence level. This

method was used to analyze amylose in 26 rice samples with various cultivars.
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Table 1 Calibration curve equation preparing
from different weights of starch

Set | Starch (g) | Regression equations R?
1 | 0.10000 |y =0.0162x - 0.0099 {0.9998
2 | 0.02500 |y =0.0161x - 0.0046 {0.9980

Table 2 Determined amylose content in
samples using different weights of

starch
No. Amylose (%)
Starch 0.02500 ¢ | Starch 0.10000 ¢

5 12.48 12.22

10 23.24 23.89

23 26.31 27.25

24 27.96 28.42

25 20.14 20.33
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w9 0.02500 g 13 sadurude 25 mL 1nedl
) v 1Y v o &
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a ) o | ) v
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o v v a v 1
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Table 3 Calibration curve equations from starch dispersion preparing in different conditions

Set Conditions NaOH (mol/L) Regression equations R2
1 Stand overnight 2 y = 0.0161x - 0.0046 0.9980
2 Stir 10 min at 80°C 1 y = 0.0163x + 0.0060 0.9996

Table 4 Determined amylose content in samples using different conditions in starch dispersion

Amylose (%)

No.
5 10 23 24 25
Stand overnight 12.48 23.24 26.31 27.96 20.14
Stir 10 min at 80 °C 12.61 2222 27.55 27.48 18.42
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Figure 1 Effect of pH on absorbance of

amylose-icdine complex
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Figure 2 Effect of iodine volume on absorbance
of amylose-iodine complex (P) and

blank (B) solution
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standard

Absorbance
o =3 o
N
"

Fadi 4
=
S o

7%

=
Y
*

°
8

400 450 500 550 600 650 700 750 800 850

Wavelength (nm)

0.6
y =0.0163x - 0.0044
05 R2=0.999
8 04 |
g
LS 03 F
[
[~
Z2 o2}
< 3
01 F
0.0 b s s
900 0 10 20 30 40
Amylose (%)

Figure 4 Calibration spectrum (left) and curve (right) of iodine binding method using rice starch

standard

1937



Thai Science and Technology Journal (TSTJ) Vol. 28 No. 11 November 2020

Table 5 Difference of amylose contents in rice samples determined with different calibration curves

Amylose (%, n = 3)
No.
5 10 23 24 25
Pure amylose standard 14.93 28.32 32.14 34.19 24.46
Rice starch standard 12.48 23.24 26.31 27.96 20.14
Difference (%) 19.7 21.9 22.2 223 215

Table 6 Five days duplicate determination of amylose content in rice samples for precision analysis

Day Amylose set 1 (%) Amylose set 2 (%)
Replicate 1 1 Replicate 2 Replicate 1 Replicate 2
1 12.21 12.63 29.00 29.92
2 10.92 11.53 29.06 28.65
3 12.24 12.32 29.80 29.20
4 12.68 13.06 29.78 29.38
5 12.40 11.84 27.16 28.11

34 mmgnc"n’aa (accuracy ) wazAR e (precision) 98435
augniesvesitnadeulasiinsvierliladluasnasgudidudedrid BCR-467 oy
¥ 2 9a wudmaitldhiusndsedrdifodAyiuaaie (27.7 %) WleTnneidioad ttest Tusunsu
Minitab 17 e pvalue = 0.268 waw 0.587 Fewnnndn a (0.05) eaguldiBmsiiimugniesge
msamadeuAILisseisvlngtinednein 5 g Aderhiladlndidusiu 2 g fo ga
fiirnududush ~12 % (i) uasyaiifmmndutugs ~29 % (yaii2) ynmdiunudedisas 2 61 1
wisinhudmuislude 2.2 washliiAnduasiadnisganduasainansminasgiunislude 2.4
Anumuiinuesilaaldnadslunsed 6
oeyailsornmsneil 6 iinsnevidaeadi single ANOVA daeTusunsa Excel léfaann
wsUmusswienguuagaususnlunguvesudagyadsluamaned 7 dothudnudndsauu
wAsgILEIWS (%RSD) agldAmuisangluumindy 2.6 war 1.7 %RSD (n = 5) flevlalad 12 uaz
29 % muddU daumafisesenineTufien 5.3 war 3.1 %RSD (0 = 10) Aezlulaa 12 uaz 29 %
AU
3.5 Ganuesluladludegnedig
$radn 22 et wasdnnien 4 dedre Wudniiugnd wa. 2558-2559 Tnemaneian 1-5
dnnnangudinermansinn aiverdoinunsmans Inenvamunauay sunefunaay Jmin

uRSUgH MBLaY 6-13 uninansnalulal amingrdusuigansei

1938
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Table 7 Statistical results of single ANOVA for precision analysis

ANOVA of set 1
Sources of variation SS df MS F p-values Fean
Between groups 2.92 4 0.73 7.17 0.03 5.19
Within groups 0.51 5 0.10
Total 3.43 9
ANOVA of set 2
Source of variation SS df MS F p-value Feit
Between groups 5.39 4 1.35 553 0.04 5.19
Within groups 1.22 5 0.24
Total 6.61 9

Table 8 Determined amylose content in rice samples with various cultivars (n = 3)

No. Rice cultivars Amylose (%) | No. Rice cultivars Amylose (%)
1,5 [Riceberry (chemical) 12.6,13.3 18  |Jow Hawm Suphan Buri 14.9
2-4 | Riceberry (organic) 11.8-12.0 19  [Khao Gong 14.4

6 |RD60 14.2 20 |Khao Hawm Mali 15.9

7 |Mali Dum 12.9 21 {Khao Mun Poo 13.7

8 |Jow Hawm Dong 7.4 22 |Khao Dang 28.1

9 {Jow Dang 19.9 23, 24 |Khao Sao Hai 26.2,29.9
16 |RD41 204 25, 26 |Khao Hawm Pratum 19.1, 20.7
17 |RD43 15.9

Invvnaundn dnades wmdngassnd 4. d5U

wansiay 14-18 NnguIITedngnssuyd dua
{2lug Sunoiosgwssaiy§ Saudaanssays
winslay 19-26 3niuAludwminvayiuay
ngamwan uas thintmuauisemndubuds
wazdimsgezlulaa lnawSeuifisuwiusunu
AnnTIRIgLd Isnuinddegneday
TwgyflevluTaasiniy 20 % 18 avdoadslunisns
g
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