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Abstract

This study attempted to investigate the characteristics of Superjami, which had a high C3G (cyandin-3-glucoside) content by comparing it
with common rice (Zpum) and black rice (Heougjinju, Suwon 415) for their components and physio-chemical characteristics. There were no
significant differences in the water content, however there were significant differences in crude protein and crude fat in the order of Zpum
 Superjami { Heougjinju, As for the morphological characteristics of grains, it had been learned that Superjami was heavier and longer than
the common rice, moreover Superjami had bigger seeds. As for the hardness of grains, the longer the time of steeping, the more decreased
their hardness was at large. In the case of color, they showed significant differences in all the L, a, and b values of grains and flours, As
a result of the experiment of pigment elution after steeping of the rice flours at 20C and 40C, the longer the time steeping, the more
increased the pigment elution became. The values are bigger with Heougjinju and Superjami than with Zjpum. As for the elution pH after
rice steeping, the longer the time of steeping, the lower pH all the assays tended to have. As a result of the analysis of the total polyphenol
contents of Zpum, Heougjinju, and Superjamy, it had turned out that the total polyphenol contents of Heougjinju and Superjami are 1.2 times
as high as Zlpum, a common rice, and that Supegami is significantly higher than Heougjinju. As a result of the experiment of DPPH radical
scavenging ability, there are significant differences among the assays in the order of Superami ) Heougjinju ) Ijpum. Futher, it has turned
out that Superjami has a higher DPPH radical scavenging ability than Heougjinju. Consequently, it can be stated that Superjami has a strong
anti-oxidative ability, Thus, we should more precisely grasp the cooking characteristics of Superjami, which is in the state of brown rice, via
comparing it with a common brown rice, and also provide opportunities to apply Superami to more foods by studying its starch

characteristics in addition to its grain and flour properties.
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Fig. 1. Photographs of 2 varieties of Korean rices used
in the present study,
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Table 1. Operating condition of texture analyzer for hardness of
rice grain during soaking at 20°C for 0, 1, 2 and 3 h

Caption Parameter
Pre-test speed 1.0 mm/sec
Test speed 1.0 mm/sec
Post-test speed 1.0 mm/sec
Strain 50%
Distance 0.2 mm
Time 1.00 sec
Plunger type 20 mm
Trigger force 10 g
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ATl (Tester RFQ} Morrison WR 1990), & o Ay} &7 ol dF ) FHAH ) FFF £l #9H(p(0.001)
S eslAvle] 2A FHgo] AFHTE ol Bgo] A Aol ol AolB vehygleh, BBl ol/Ze] g <3 3.0
WA oS Alolet Atsdh ol AFH, 2.1~3.02 FUY, 1.1-2.0& ©@¥F, 1.1 oJ3F
+ 9¥oF TSl dFEEG AR f914(p(0.001)
Table 2. Proximate composition of rice o7 i, FEAmet BXFUF 2,099 dd¥goew Jeht
. ‘ v} Hal= ouur BAFRY 7HAN7E 594 (p(0.001) 2
Moisture (%) Crude protein (%)  Crude fat (%) 2 agzn Jgygn, Uxs AdFo] EAF9 uxnEc}
Iipum 10.57+0.29 6.8810.06° 0.83+0.01° oA =9koy W424 2Fo|2 Holx| kit uwheba A
a N L oln 2 A7 lo Z Ao = 7o
Heougjinju 10.530.42 9.6740.11 3 45+0,00 I ubgEn R eyt A Fadef APk 2 AL
\ 1 & 4 UATHTable 3).
Superjami 9.76+0.36 838+0,59" 3.3310,07"
Fvalue 4.70NS 92294 401431 3. &E = Moto| AT
Mean£$.D. (n=3) NS : no signification  p(0.001
™ Means in a column by different superscripts are significantly different UF, 3T, Al 3 5 AxE AT Ade
at 5% significance level by Duncan's multiple range test Table 49} Z2th 43 Aj7ko] A}t é]—_/':_g_ RE AR AL
7 Redoz pasgEd, LEEO. A 1A £
A F JA Aert Aaeila, SFp0.059s 73 2
2, Ato| HElx EM AZWHA ke Awe] 7Aas Btk 3] (p<0.01) ]
o BS #3 VRVIA 2 Axe] Aolg Hol| gt 247
age] A= AL 4EF FAFEG Fo04 A 7222 YeRL. AfAT An 53 Azke] Zdojas
(POODLR FAYEH, ol fsiAuh FATA S s Fo) dasiepl Y ARl A S FPol S
42535 WHjsle] wHE = 36E EdelE CaGHiH | F A Ax ma 2 Wi} gE Aow b}E]-‘/"F_(Oh GS 2001),
ol 2 digwE amfste] RIS2l7] wiZolm, Ryu SN(2011) B A7y e Ags L}E}Lm,o_tq, I &R dF ) 5
o Aol FAFuel ol AYFol 165 gl A W ) sz A ¢ S AU WE £E AL
me] dnl HHFo] 26,4 go|AW A B Aol H A e Avt zwHAE] Yy BAF ) AZH Fo|gduh. 423
Table 3, Dimensions and weight of rice grains
Weight (mg) Length (mm) Width (mm) L/W Volume (mm”’) Density (mg/mm3)
Tpum 21.750.19 4724018 2.85+0.12° 1.66+0,08" 16.07+0.17" 1.37+0.01
Heougjinju 20.3240.24 5.57+0.47" 2.6740.22° 2.09%0.18" 16.88+0,07° 1.2740.00
Superjami 22.8240.42 5.75+0.39" 2.7740.21" 2.09+0.17" 18.5840.08" 1.2740.00
F-value 1.2INS 22486 2061”7 276,07 17.79" 054"
Mean£$.D, (n=3) NS : no significant  p¢0,001
®° Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test
Table 4. Hardness of rice grains soaked at 20°C ()
Soaking time(hours)
0 1 2 3 F-value
Tipum 739.87+23.13" 339.70+14,15™ 269.87+12.22% 236,27416,73" 973"
Heougjinju 822.73+25 61" 572.13+26 31" 464.27+31,00™ 299.80+17.11° 520
Superjami 872.83+33.52" 736,23129 53 565.57+25.78™ 469.80+21.617 1492
F-value 038" 6.50 1286 490
Meant$.D, (n=3) NS : no signification  p(0.05 " p(0.01

* Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test

® Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test
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Table 5. Hunter’ s color values of rice grain and powder

AAO|O| 035N EA U
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Grain Powder
L a b L a b
Ipum 66.6610.97" 1.76%0.09" 12.23+0.14' 86.91%0.22" 2.1740.05° 6.45+0,08"
Heougjinju 17.8740.32° -1.8840.02° 2714014 48784037 0.85+0.07° 2.07+0.01°
Superjami 2137048 0214001 2544002 49.38+0.22° 1.10+0,04” 2312007
F-value 387 7359 32555 182" 99.09" 446"
Mean*S$.D. (n=3) P<0.001
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Aoll= oAl Apol7h gllov 3 1(pc0.05), 2(p<0.01)
A ClE o8 2tolE YRR, 3 3ARH o=
FrolHel Aoz} fideh, dwkdETh FAn|o] Axrl & A
S fFAn= En) Adlolng Fujo] Jifd oJg Aol o
AAY, oA E S3FH R Pyl FA7E o FAUE
Ryu SN(2011)¢] A w} 3 Al vt o & 3o
2 Alg ¥

4, Motz} W20l ME

Table 5= & @ 3 7h7e] Mg yepliglt 4%, &
A5 8l poiA] 2] L, a, bEk BT F2#(p(0.001) 7
ol YERARIEE, L, afte dFol 7P =3, Ak,
35 wolgla, FAEE Yehls bt dF ) FAF)
FiAn] o9l FHRe] MEE L, a, bt BF UF )
FApu] ) FAF ol AR FHl F2lH(p0.00D2
olg Jeigde Baw slRel And Folg ma Ae
dibn] kel Awe At wAE el b e 7}
Bl bte A ths A3 AT (Nishia KDSF Bean MM
85)9h e olfet AlREL Ed fFavle) Ae M2}
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Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test

vebhd Adel AR EY. Lee H) $(2006)2] A0 Z39]
siehdE Ao A SAAue] A 2ge 13kl
17.22~26.60, aZko] 2.13~4.11, bgto| 0.43~3.87, B7}F9] LEk
£ 57.85~70.50, agko] 1.77~3.21, 1.55~3.82% 2 7o) ot
agrdt A7FFC] L, agro]l T HSith g Kwon SW &
(2011)e] A7-Azel] upEw QREAJopd el FAAQl €3G
ko] A FHAF SAFEYG 1099 ¥ Boka HaE
of Aed, ol & A7 Ay SIFEY A9 a, b
ol =2 Aol JFS mH Aol oAz

5. WIIF Mol E&
&5 g2 247t F75 100 goll WAL 209} 40T ellA 20,
40, 60, 80, 100, 1208 FHAIZ] & A4 825 AY¥s 4
= Table 63 2t} 20T 40C BT FRATRo] HojAL
& ArgEo] fFoHoz FUeHY, dFHUx S5} 47
A 7E 2] A (p€0.00D) 22 Zitk, &% QlojAE 20TH
th 4ocolA O A SEFHAT. ST FHAn g
A &2 F2 Al e, 3 S0 2%
o AR Hl&EA YeETE 3 10085 E= 20T &
SHHEL 40T tha §Fo] &gt Fo 2 UETE Lee

A ghFo]l e wify Fato] 3 FEF AolA HoiA H 5(2008)9] <I7o] w=2d AEA IS & & & H¢
Table 6. Effect of soaking temperature on absorbance (at 524 nm) of the extraction from rice
Soaking time (min)
20 40 80 100 120 F—value
Ipum 0.88+0,09" 0.95+0,05% 1,000,06™ 1.34+0.07% 1441007 1.47+0,05™ 4227
Heougjinju 2.35+0.08"™ 2.53+0.13"" 2.80+0.08"™ 2.88+0.13™™ 2.99+0,12" 3.070.17" 554
e Superjami 2.21+0,07" 2.68+0.06™ 2.78+0,09™ 3.04+0.19"™ 3.060,05™ 3.20+0.11™ 2459
F-value 3891 34634 556.19 6983 33323 17994
Ipum 09140.07" 1.07+0,01” 1.2740,07% 1.38+0,01"" 1.48+0,05™ 1.53+0,04" 2991
. Heougjinju 2.38+0,03™ 2.630,08™ 2.84+0,11™ 2974013 3,57+0,07" 3,58+0.15™ 2522
we Superjami 2.27+0.13" 2.73+0.10™ 3,0140,09“ 3.16£0.07"“ 3.3340,12" 3.4320,10™ 3867
F-value 15925 20076 151.74" 15466~ 57291 13565
Mean*S.D, (n=3) p(0.01 p<0.001

* Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test
®* Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test
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Table 7, Changes of pH during soaking of rice

mg(100 gF7AholaL, suAhr]e] C3G 2 2,655 mg(100 g
FAholaL, HF= 250 mg(100 gFAboleh. Uikl el <
ol vl ExFet FEAve] F EFeldlm FFol 1.2v)
7V w2 Zlo® JERa, 33T Hoh fEziv|e] gkl
FIH(p.o0DeE ES Aow Yeyith B 7o Ax
£ Choi BK (2006098 AEzd we Zn #7le Ho
& AEE UEEd, 09 dssdEe wiared
AEee] A FeErk= 9F, Fuld FFe FH=
22 ZA8tH= Chung YAS: Lee BK(2003)S] 7 Ao
w2} Choi BK (20009 A7M¢w= F3E A7 el &
A AN 2 dEslistEe] £4d AR AlEHM,
AAH o roapule] o] Ale] AHF} F3lof ofsfA &
Aol Yehg Ace=m Algdtt, Iy Choi BK $(2006)2]
AT A dAPdx ZedEe &L gl Aew yE
U z8 T £42 B2 ozt ddtdd HeA gt
B2 AEA g £xHY v =22 odet 7ot £
AFg 7IAH HeA 318E9] phenolic hydroxylZ]7} &)
17} 2o AdjEatele] AFS B8 sk, dek 3
=9 AY7)5S /e Aoz e HChoi JHS Koh BK

Ao e A7l 2943 mg(100 gZAh) ERFE 3988
27
ol

mN

2003), ol HEA sFgEo] Ao FFH JE F
Soaking time g
Temperature (migr]w) lloum Heougjinju  Superjami Fol7)= AT RIS g e FAoz jd }?j#
. , , s e SgtEe] atsl 2 detade sk 258
20 7404006"  638+002" 644001 B2 2 9le Aoz Almuth
40 7254001 6294001" 6424000
60 7224001°  6274001° 6414001
20C 80 7181001 6.2540,01° 6.4140,01° Table 8. Total amount polyphenols in rice
100 7164002° 62440007  6.38+0.00° lipum Heougjinju  Superjami  F—value
120 7074002 6224001° 636001 Total polyphenols . b :
0.10£0.00° 1224001 1274000°  76223.73
Fvalue 49752 71467 1272 (mg/g)
20 7241001 6221003 631002" Mean5.D. (n=3)  P(0.001
) \ : ™ Means in a row by different superscripts are significantly different at
40 7244001 6161001° 6281002’ 5% significance level by Duncan's multiple range test
60 7.224001"  6.12£0.02°  6.24+0.01°
40C 80 7194000°  6.08+0.01° 6194002
, . . 8. X 30{s
100 717£0.02°  6.032001°  6.17£0.01
120 7124005 6013000°  615+0,01° AAsols A3 23 Table 99F 2 2z Al Flell=
Fovalue 28826 68,564 72,48 22 (peo.00n-l Ael7k YL, s3] ) FHF ) A
: : : ToZ YERT *"“]7} dut WojH) giksl Edo] =

P<0.001
Means in a column by different superscripts are significantly different

Mean=£S D, (n=3)

abe

at 5% significance level by Duncan's multiple range test

UF, SHF, oAl F ZEvE s 24 2
= Table 83 2T, Uﬂ-r% T Ao B F QHEAJO}
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Table 9. DPPH radical scavenging activity in rice
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