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ABSTRACT: Objective To optimize the acid hydrolysis-Fehling reagent titration method and the acid
hydrolysis-3,5-dinitrosalicylic acid (DNS) colorimetric method to compare the consistency of different methods for

measuring starch content in grain crop samples. Methods Experimental conditions, including ethanol washing
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volume, acid addition volume, acid hydrolysis time, sample solution pH, detection wavelength, chromogenic agent
volume, color development time and color development temperature, were optimized to determine the optimal
processing conditions for determining the starch content in such products. Results The optimal conditions for the
acid hydrolysis-Fehling reagent titration method were as follows: After weighing the sample, fats and soluble sugars
were removed using an appropriate amount of petroleum ether and ethanol; 25 mL of hydrochloric acid was added,
followed by condensation reflux for 120 minutes; the hydrolyzed sample solution was neutralized with sodium
hydroxide, filtered, and the filtrate was titrated with alkaline copper tartrate methyl and ethyl solution at a rate of one
drop every 2 seconds. The optimal conditions for the acid hydrolysis-DNS colorimetric method were as follows: After
removing fat, sugar and acid hydrolysis, the sample solution pH was adjusted to 8-9; for samples with color and high
protein content, 10 mL of lead acetate was added to reduce or eliminate pigment interference; after filtration, 2 mL of
DNS was added to the filtrate, followed by color development in a water bath at 90-100 °C for 12 minutes; the
absorbance was measured at 540 nm using a spectrophotometer, and the determination was completed within 4 hours.
Both methods had a relative standard deviation (RSD) of less than 2% and a relative error (RE) of less than 4%. The
measurement results had passed mean consistency test and paired samples f-test. Conclusion The 2 kinds of
optimized methods are more efficient and accurate compared to the national standard method, with good accuracy and

precision making them suitable for starch content determination in grain crops.

KEY WORDS: acid hydrolysis-Fehling reagent titration method; acid hydrolysis-3,5-dinitrosalicylic acid

colorimetric method; starch determination; method optimization; consistency
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Fig.l1 Effects of ethanol washing amount on rice starch content
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Fig.2 Effects of ethanol washing amount on chestnut starch content
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Fig.3 Effects of hydrochloric acid addition on rice starch content
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Fig.4 Effects of condensation reflux time on rice starch content
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Fig.5 Effects of sample pH on rice starch content (acid
hydrolysis-Fehling reagent titration method)
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Fig.6  Effects of boiling time on rice starch content
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Table 1 Effects of titration speed on rice starch content
T B /s TEH % /(2/100 g) RSDs/%
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Fig.7 Effects of sample pH on rice starch content (acid
hydrolysis-DNS colorimetric method)

Fig.8 Effects of lead acetate dosage on rice starch content
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Fig.9 Effects of lead acetate dosage on chestnut starch content
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Fig.10 Effects of absorption wavelength on absorbance value
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Table2 Effects of environmental temperature on rice starch content

IREELE/°C TEN B /(2/100 g) RSDs/%
20 87.07 0.59
30 87.26 1.39
40 93.27 2.60
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Fig.11 Effects of DNS addition on rice starch content
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Table 3 Effects of blocking color reaction conditions on rice
starch content

%M TERY T R/(2/100 g) RSDs/%
ER/S0 87.47 0.98
ik 87.40 0.54
Kk 83.65 1.87
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Fig.14 Effects of sample stability time on rice starch content
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Table 4 Precision and accuracy of measurement results by
2 Kkinds of methods

Y S ]

PRUEM A AR

RSDs/% . -

(/100 g) SRR 1RE%
WEE 7595 1.25 0.61

INFE Ry 76.4+0.9
g 7721 1.69 1.04
T AE I 86.31 0.99 0.82

FKH 86.9+1.0
Hfa 88.30 1.15 2.81
T AE I 82.34 1.63 0.14

E'S ) 82.2+0.9
ek 83.41 1.04 1.97
HIRERES 83.57 0.66 1.55

IINK Y 82.0+1.2
ek 83.01 1.12 3.02
N WED:  83.82 0.80 1.06

) 82.6+1.6
ek 84.52 1.93 1.90
WEL 72.54 1.05 131

+ 5k 71.2+1.9
Mk 73.61 1.29 2.80
O THERE 6106 1.83 2.70

M SE A 62.8+1.3
Hfa 62.82 1.99 0.10

RS BHEEFHE-BMHRESER
Table 5 Consistency test results of the average values obtained
by 2 kinds of methods

pe CEMBURIRGED DNS IL@E AmE

o (/100 g) (@100 ) mim2 Do
INFEHy 75.95 77.21 0.08
PN Sl 86.31 89.47 0.24
B5/ Sy 82.34 83.84 0.06
INAKA 83.57 84.78 10 0.08 223
LS 83.82 84.52 0.04
+ 5k 72.54 75.78 0.20
L) 61.06 62.82 0.10

T SRy MR VA RE WRBK 10 D9 DNS HG 68350 2 R

Fo6 EMIUHKXtREER
Table 6 Results of paired samples t-test

FE i il to9565)
INFZHy 2.26
KA 2.20
FAKH 1.45
Iy 1.23 2.57
[ ) 1.50
SR 1.66
H Sk 247
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