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Effect of Silicate Application on Grain Quality and Storage Characteristics in Rice
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ABSTRACT This study was carried out to clarify the effect
of silicate application on rice grain quality and storage
characteristics in Ilpumbyeo cultivar. In yield and yield
components, panicles and spikelet numbers were increased
and ripened grain rate was also increased by 2%. Head rice
yield was increased by 7.7~9.5% in silicate application.
Protein content of milled rice was reduced by 0.2~0.3%
and head rice rate was increased by 2.9~6.7% in silicate
application due to decrease of chalky and damaged rice
rate. In milling characteristics, color separation rate was
improved by 4.2~7.2% and colored rice rate was decreased
by 5.5~16.6% in silicate application. Acid value of stored
brown rice were increased slowly in low temperature and
silicate application, but that in room temperature and no
silicate application was increased remarkably. The best
degree rate of stored brown rice (over than 7.5 of pH) mea-
sured by the pH of grain was increased by the silicate
application in both low and room temperature. Therefore,
it was suggested that the storage characteristics of rice
grain was improved by the silicate application.

Keywords : silicate application, rice quality, milling
characteristics, fatty acid
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50-20-302 A8t QAR 100% 7]H], ZEl= 70%S o2 83471 & KOH E2-89H(0.0178 N)o.2 A s}
7JHR, 30%= 48] & AJ8aFglch AP H]EE Table 10  KOH mg/100 g©.& FA|8tt) Ao A=l pH 242
A AEA EoFe] {AHA HIEE IN-sodium acetate buffer ~ RN-820(Kett, Japan)2 ©]-8-3}o] ghHo|| 724 &7 s}

solution 0 2 533 clofS WA OR ok BAGe] fE WIS FoHEON, HYEF ML A ZRaeA A
A AAQ 130 mgkeS 71F0R 2UFe] 1(1634 T ANEQH)ZF 750140 e ugR gt
kg)oll 7178 150 kg, 1.54]¢1 225 kg, 2491 300 kg2 A
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Foss, Sweden)E ©]-8-5to] &H4n|, 4|, 4lEun], 24, THAE Aol e
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& B71(8Y2000, Korea)E ©]-&5tof ZAfskIH: = 2k

A B4 A2 5 ) 110 @& Azt 44 2 J3et ”—Wﬂ E?%l?‘—l T2 QLR S5H]E0]
23 A&(15C)o A Bgh 5 AZ|H6, 9, 119E AT =% S
AP (fatty acid value)?} Be] pHE Z4sIch A4 2y T‘HW Hli A& Zroll= 4t 2259 300 kg«l Al
1= 40 mesh® F|5h wiu] 2 10 g& ACACY] Ho]  &tof Hlsl 238 qH4k 150 kg Al§-FolA o 7ol 5
Z3}0] benzene &2 23} alcohol-phenolphthalein 8  7}5}gich v BALO R oA EFEL FARFS 3008

Table 1. Chemical properties of the soil before and after experiment of silicate application.

Silicate application pH oM Av.P,0s' Ex. Cation (cmol/kg) Av.SiO," EC
(kg 10a™) (1:5) (g/kg) (mg/kg) K Ca Mg (mg/kg) (dS/m)
Before 5.5 39.6 52 0.87 6.77 1.43 87 1.17

0 5.2 30.9 85 0.57 3.90 0.76 67 0.69

150 5.8 31.8 80 0.56 432 0.88 133 0.79

225 5.9 329 67 0.60 541 0.97 241 0.82

300 6.3 30.2 89 0.61 5.51 1.09 357 0.83

"Av.P,0s: available phosphate, *Av.SiOy: available silicate.

Table 2. Rice yield and yield components of Ilpumbyeo as affected by silicate application.

Silicate application Panicle Spikelet Ripening rate 1000-grain weight Head rice yield
(kg 10a™) (no. hill™) (no. panicle™) (%) (g) (kg 10a™)
0 13.8b' 101c 87.4a 23.7a 481b
150 14.1ab 131a 87.9a 23.1a 528a
225 14.1ab 122ab 89.7a 23.7a 518ab
300 14.6a 116b 90.2a 23.6a 519ab

'Values with the same letter in a column are not significantly different at 5% level by DMRT.
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Table 3. Physicochemical characteristics of milled rice of Ilpumbyeo as affected by silicate application.

Slllce(1i[(eg alpéai_llc)atlon M(F;ot)ure Pr((;/t:;m An(lg/fol;)se Whiteness
0 14.0 6.7a" 19.0a 32.0a
150 13.9 6.5ab 18.9a 32.3a
225 14.2 6.5ab 18.9a 32.1a
300 13.9 6.3b 19.0a 31.7a
"Values with the same letter in a column are not significantly different at 5% level by DMRT.
Table 4. Appearance quality of milled rice of Ilpumbyeo as affected by silicate application.
Silicate application Appearance quality (%) Cracked
(kg 10a™) Head Broken Chalky Damaged Colored (%)
0 83.2b" 2.8a 6.9a 6.9a 0.2 2.4a
150 85.6ab 4.0a 6.3a 3.9b 0.2 2.3a
225 86.4ab 4.1a 5.7ab 3.6b 0.2 1.8a
300 88.7a 3.4a 4.1b 3.7b 0.1 2.4a

'Values with the same letter in a column are not significantly different at 5% level by DMRT.
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Table 5. Milling characteristics of milled rice of Ilpumbyeo as affected by silicate application.

Milling characteristics (%)

Silicate application

(kg 10a™) Hulling Milled /brown Milling Color Colored Head
recovering rice rate recovering separation rice rice
0 82.3a' 89.2b 73.4b 55.4a 18.1a 54.4b
150 82.6a 90.6a 74.8a 57.7a 17.1ab 57.4ab
225 82.5a 90.7a 74.8a 58.0a 16.3bc 57.7ab
300 82.2a 90.7a 74.6ab 59.4a 15.1c 59.1a
"Values with the same letter in a column are not significantly different at 5% level by DMRT.
Table 6. Changes of acid value of Ilpumbyeo as affected by silicate application during storage of brown rice.
. Silicate application Acid value (KOH mg/100 g)
Storage condition B
(kg 10a7) June September November
0 2.02a’ 2.55a 3.19a
Low temperature 150 2.05a 2.19b 2.94b
(15C) 225 1.98a 2.28b 2.93b
300 1.93a 2.27b 2.85b
0 221a 3.04a 4.77a
150 2.16ab 3.06a 4.57b
Room temperature
225 2.14ab 2.92ab 4.51b
300 1.90b 2.87b 4.50b

"Values with the same letter in a column are not significantly different at 5% level by DMRT.
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Table 7. Changes of pH and best grade rice rate of Ilpumbyeo as affected by silicate application during storage of brown rice.

Silicate pH of rice ’ Best grade rice (%)P
Storage .
condition ~ “PPlication J Septemb Novemb J Septemb Novemb
(kg 10a") une eptember ovember une eptember ovember
0 7.6a' 7.4a 7.2a 97.2a 72.9b 48.6b
Low 150 7.6a 7.6a 7.4a 97.2a 87.3ab 71.8a
temperature
(15C) 225 7.6a 7.6a 7.2a 98.6a 92.4a 50.0b
300 7.7a 7.6a 7.4a 98.6a 95.7a 68.0a
0 7.3a 7.1a 7.0a 62.5b 14.7¢ 10.4¢
Room 150 7.5a 7.3a 7.1a 86.1a 46.5a 19.4ab
temperature 225 7.6a 7.1a 7.1a 95.9a 26.4b 22.9a
300 7.7a 7.1a 7.1a 97.2a 24.3b 16.4b

JAverage pH of 72 grains,

"The best grade rice; over than 7.5 of pH.

"Values with the same letter in a column are not significantly different at 5% level by DMRT.
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