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Differences in Physicochemical Characteristics between Head and
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ABSTRACT This study was performed to compare the
differences in physicochemical characteristics between head
and incomplete kernels separated from Ilpumbyeo, Korean
rice cultivar. The contents of mineral and protein were
higher in incomplete than head kernels. There was significant
difference in composition of fatty acid and amino acids,
which affect the taste, between two kernels. The gelatinized
head kernel had the higher viscosity than incomplete
kernel. The content and chain length of amylose were
higher in head than incomplete kernels. Differential scan-
ning calorimeter results revealed that head kernel had lower
starting temperature, higher maximum temperature, and
higher enthalpy for gelatinization than incomplete kemel.
Also we could found that the hydrolysis rate by gluco-
amylase was higher in the head kemel than incomplete kernel.

Keywords : head, incomplete, kernel, rice, physicochemical
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chul A7) ol ZA3HA Ho} AEepe] AT o] wup
37 mAR ke AaiA 7= 29lo] HtkPark e al,
2004).

wet DEA A AL SIS B, Adke
£, QxR B9 ojatehd B4 Sof #4H9 adg
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Table 1. Mineral contents and crude protein of Ilpum,
Korean rice cultivar.

Mineral Contents (%) Head rice Incomplete rice
K 0.1240.15* 0.15+0.00*

Ca 0.01£0.00*** 0.10£0.01***
Mg 0.05+0.01 0.0540.00

Crude Protein (%) 7.57£0.01***  12.03£0.06***

* k¥xx gignificant at 5%, 0.1% level by the T-test value

Table 2. Amino acid composition of Ilpum, Korean rice
cultivar. (unit : MOL %)

Amino acids Head rice Incomplete rice
A HIS A Al Cysteine 0.86 0.70
AT 2AAT o) FoEo] 9= RAAEK, Ca, Aspartic acid 10.66 14.37
Mg)9] stk 2 ohulal dleFe 235)o] Table 19 Ul Glutamic acid 15.74 18.53
9t K, Ca, Mg9] ateFe ebduizt 24z} 0.12%, 0.01%, Asparagine 13.48 11.37
0.05%0]9 3 BebAnls zkzk 0.15%, 0.10%, 0.05%0]9) Serine 4.08 6.22
ok K, Ca®] A0 = A|B7| ejxol Aol= Heon of Gluta.mme 2.39 4.95
Aole] WA BekAnlol 1 geol 28 ¢ 4 U yeine > o
SeEe] S w3 ShAu|ol Bebanlolq 9 .olHel } Histidine 1.06 1.15
= = e = = Arginine 2.39 2.36
o8 EA2E(p<00l) EbAvldl= 12% el 9l Threonine 113 1.57
o] el 2 FAE VeI Stk Tl koA Alanine 9.22 10.48
2pol 7k 77] whzoll 1A o] Ake] FHEFH|(MOL%)E + Proline 2.68 2.09
4] v|aLstgct. Table 20 AABFL Sl BHeE Zo] ofu]ie Tyrosine 0.70 0.95
Abe] zAdofe &pol7t QAGiTh UNPA O = Mol I 2w Valine 1.72 2.08
B4 7P Wol f FHol Y= EYRETS S B Methionine 0.57 0.28
Huojo| Ztz} 21.24%, 11.64% 3a3ta glglen Z2etul Isoleucine 0.89 1.02
AR, 15.74%, E94A0]; 18.53%), of~ua2k7](YA Leucine 1.18 1.09
al; 13.48%, B9A0]; 11.37%), 2P0, 2.39%, Phenylalanine 0.80 0.81
BolAu]; 4.95%), ofAmtEEANAD]; 10.66%, ¢4 Tryptophan 21.24 11.64
ul; 14.37%) - 22} G D 2AulolA ol7k 9otk Lysine 251 3.03
Table 3. Fatty acid composition of total lipids in Ilpum, Korean rice cultivar.
) ) Fatty acid composition (%)
Classification
C14:0 C16:0 Ci6:1 C18:0 C18:1 C18:2 C18:3 C20:0 C20:1
Head rice 0.24 18.49 0.10 1.57 41.00 37.11 0.68 0.53 0.27
Incomplete rice 0.37 23.06 0.10 1.62 40.37 32.80 0.74 0.51 0.43
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Table 4. The RVA pasting viscosity of Ilpum, Korean rice
cultivar.
Head rice Incomplete rice
Peak 2112.33+24.58* 1793.33x16.56*
Trough 1567.33+20.21* 1376.33+7.81*
Breakdown 545.00x14.00%* 417.33+19.35%
Final viscosity  3190.00+2.00*** 2772.6746.66%*
Setback 1077.67+26.58 979.33+13.58
Pasting 69.78+0.38 68.25+0.48

Temperature (C)

* xk kxk o gionificant at 5%, 1%, 0.1% level by the T-test
value
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B : Incomplete rice

Fig. 1. Scanning electron micrographs of cross-sectioned
rice grains (x1500).
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Fig. 2. Scanning electron micrographs of cross-sectioned
rice starches (x1500).
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Table 5. Maximum absorbances of iodine and blue values of head and Incomplete rice starches of Ilpumbyeo.

. . Blue value Maximum absorbance (Amax)
Classification
(680 nm) Wave length (nm) Absorbance (OD)
Head rice 1.918+0.01*** 560.67+1.53*** 2.34540.01%**

Incomplete rice 1.605:£0.00%**

537.67+£1.53%**

2.119+0.00%**

***significant at 0.1% level by the T-test value.

Table 6. Gelatinization and endotherm characteristics of rice starch granules.

Classification T, (C) T, (C) T. (T) AH (cal/g)
Head rice 63.97 72.35 81.09 1.78
Incomplete rice 65.42 68.91 74.07 0.68
T, : onset temperature, T, : max peak temperature, Tc : completion temperature, AH : enthalpy
Table 7. Degradation of rice starch granules by glucoamylase.
) ) Hydrolysis rate (%)
Classification - -
5 min 30 min I hr 2 hr
Head rice 5.36+0.84*** 32.36+0.02%** 77.714£0.72%** 88.63+0.15***
Incomplete rice 4.4620.56%** 25,18+0.11*** 42.45+0.20%** 68.15+0,23***
***significant at 0.1% level by the T-test value.
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Fig. 3. X-ray diffractogram of rice starch.
A : Head rice, B : Incomplete rice
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