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Comparison of Gelatinization and Retrogradation Characteristics
among Endosperm Mutant Rices Derived from |lpumbyeo

Hee-Jin Kang, Han-Seok Seo, and In-Kyeong Hwang*
Department of Food and Nutrition, Research Ingtitute of Human Ecology, Seoul National University

Effects of soaking time and particle size on physicochemical properties of nonwaxy rice flour were investigated.
Nonwaxy rice grains were soaked at 4°C for O, 1, 12, and 24 hr, dried at room temperature, and milled.
Resulting flours were passed through 45-mesh (<355 um, IL45) and 100-mesh (<150 um, IL100) sieves and
separated into <40 wm and 40-100 um series. 1L45 series showed higher amount of large particles (40-100 um)
than 1L100 series. As the soaking time increased, protein and ash contents decreased, and amylose content,
water-binding capacity, swelling power, and solubity of nonwaxy rice flours increased. Swelling power and
solubility of nonwaxy rice flours also increased between 65-85°C. Water-binding capacity, swelling power, and
solubility of IL100 series were higher than those of 1L45 series. 12 hr-soaked nonwaxy rice flour pastes showed
higher peak viscosity and breakdown but lower setback and visicosity at 95 and 50°C than 1 hr-soaked ones. X-
Ray diffractograms of nonwaxy rice flours were not affected, whereas surface appearance was affected, by

soaking time and particle size.
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Fig. 1. Photographs of milled rices of Ilpum and its mutants.
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Table 1. Grain size and shape of milled rice of Ilpum and its mutants
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Variety Length (mm) Width (mm) Thickness (mm) Length/width
Ilpum 458+0.15Y* 290+0.15% 2,00+£0.07* 1.58+0.07°
Baegjinju 4.48+0.12" 2.83+£0.107 2.03+£0.06* 1.58+0.05°
Sulgeeng 4.69+0.09 2.89+0.11% 201+0.107 1.62+0.05*
Goamy?2 4.39+0.16° 2.66+0.08° 1.80+0.06° 1.66+0.03
F Vaue 8.77+**2 9.3g%** 17.84*** 3.95%

YAverage+ standard deviation (n=3).
2% and *** mean significant at p=0.05 and 0.001, respectively.
The different letters within same columns mean significantly different.

Table 2. Proximate composition and amylose content in milled rice of Ilpum and its mutants

(Unit: %, wiw)

Variety Moisture Ash Protein Lipid Amylose
Ilpum 9.85+0.10"% 0.37+0.01° 6.66+0.16° 0.44£0.00° 18.63+£0.67
Baegjinju 10.02+0.36 0.59+0.01° 7.124+0.01° 1.07£0.02° 6.4310.23"
Sulgaeng 10.03+£0.12° 0.55+0.01° 6.3410.11° 0.89+0.01° 17.23+0.49°
Goamy?2 11.69+0.922 0.87£0.022 7.61+£0.03* 1.89+£0.03% 33.96+£1.16*

F Vaue 597+ 386.61*** 85.08*** 1614.02*** 727.22%**

YAverage+ standard deviation (n=3).
2% and *** mean significant at p=0.05 and 0.001, respectively.
The different letters within same columns mean significantly different.
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Table 3. Pasting properties of rice floursand starches of Ilpum and its mutants by rapid visco-analyzer
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Vari Initial pasting  Peak viscosity Hot paste Final viscodty Breskdown Setback
&y temp. (°C) (RVUY) viscosity (RVU) (RVU) viscosity? (RVU) viscosity® (RVU)
Ilpum 69.15+0.07° 20500+18.38% 86.00t4.24* 172.00+565 119.00+22.62* 86.00+1.41°
Baggjinju 67.95+176° 174.50+6.36" 475+0.70° 78.00+0.00° 127.00+5.65° 30.50+0.70¢
Rice flour Sulgaeng 65.95+0.77° 180.50+353® 80.00t1.41* 15650+212° 100.50+2.12° 76.50+0.70°
Goamy?2 79.75+1.207 5550+212° 5950+212° 15650+0.70° -4.00+0.00° 97.00+1.412
F Vaue 58.91***9 90.52*** 102.43*** 389.93*** 53.87** 1366.67***
Ilpum 68.85+0.28° 273.42+353" 139.46+147° 263.38+206* 13396+206° 123.92+0.58
Baggjinju 70.68+0.03° 34608+1.76° 94.71+005° 139.75+0.12¢ 251.38+1.82% 45.04+0.17¢
Rice garch Sulgaeng 71.23+0.67° 25446+0.76° 83171094 165.29+218 171.29+0.17° 82.13+1.23°
Goamy?2 80.90+0.07° 12054+3.12" 101.08+235° 20254+654° 19.46+0.76° 101.46+4.18
F Vaue 437.37%** 2726.92*** 552.25%** 445.12%** 9059.05*** 6440.32***
YRapid visco-analyzer units.
APeak viscosity minus hot viscosity.
IFina viscosity minus hot viscosity.
9 Average+ standard deviation (n=3).
S** and *** mean significant at p=0.01 and 0.001, respectively.
The different letters within same columns mean significantly different.
Table 4. Thermal properties of rice floursof llpum and its mutants by differential scanning calorimeter
Variety To (°C) Tp (°C) Tc(°C) AH (mImg) To (°C) Tp (°C) Tc(°C) AH (mJmg)
Ilpum 51.7 59.1 68.2 1124 83.0 935 100.2 144
Baegjinju 498 59.1 70.3 10.02 824 924 9.3 0.86
Sulgaeng 49.0 57.9 67.1 1153 819 93.6 98.8 115
Goamy?2 63.7 73.6 814 9.93 87.8 924 100.2 0.58
Table 5. Thermal properties of rice starches of llpum and its mutants on gelatinization and retrogradation by differential scanning
calorimeter
Vari Gelatinization Retrogradation Retro-gradation
ari -
R To (°C) Tp (°C) AH (MI¥mg) To(°C) Tp(°C) AH (mJ¥mg) Retio (%)
Ilpum 58.02 65.27 10.76 42.25 51.63 131 12.20
Baegjinju 60.46 66.59 12.44 42.63 47.80 0.49 392
Sulgaeng 59.90 65.25 13.22 42.76 52.19 223 16.88
Goamy?2 65.97 76.41 1101 40.50 60.60 6.74 56.56

d szt Vehh & ARel 55
2wt Toln)25lA 7MY B9k ol A7kl el T8
Pt QA oP EAUIESE BE AFHuT A7

DSC 572 B0 (Teble 5) Tolwl2se] Fs]
ze] Y7} 7P Ekor] WMAZL Abg vk 34
Famae) Jdgwel s} Aite] FAT=ske] wE ekl

=3t (Table 5)= JLobr]28 7} 5656%= 7P w3ken
FE 4% olste] =3k=E YEpfiRlorn o= RVAE AT

A HHA 1 (setback) 2k H1S23t S UERRITE 57 =8k=
AolE vehle 22 ofv] Bi(27)F uieh o] ofd =29}
ord 2o vlg, A Fx, @i FF Fo] FFE v
3 Aoz waln.

Rheometerg 0|&3t =5t §4 H|n

A AR wslBA4S 4317 A3 theometers ©]-8-3H
FTEOZ 7Fget AL 80°CAlX 4CE A8l & 4°Cell #1743t
A 243 B2 E(GH, complex modulug)e] 3= Fig.

29} e}, Wistel] Wi AL veili= Wil G2 @S
et AZEHEG)H AES vehie S48 EG)=
FE g2 o] At 4 Qv

G* = (G-2+ G--Z)]JZ

7tge Aol 2xrt W7ol wel EAREES F7HeH
on Lo W BAE Hele Joln|23ddA 7 A
UERTE 80°Ce} 4°Ce] ©HAE-S alolw|28, AE, A7), W)
AF oz Yolxled 1 W Ee dFA} WzIFEs) v
S B Adrle] dEERT €77 otk Zlem o}
2= A Zth ALl wet SHES FTIEINE
o Folm|2g= A sHE el 7 Bol Frkeiem A%
71ZF Bt 7P = wbdel] wEERl wiRlFE 7P Woke
H A 19 o]Fo BHES Jol2eE A3 RE EF
A ALl Wsrt Itk detw|2s Ho] 7Y &2 sl
2 s AL Ad o] Xray A=A AP ERY
R g2A o2 (=Y 464%) = B Aoy F
% 120)09] 71 AlEo] B ofdzdEl E¥ s Uehle

bt

oo rr

Al

>,\I



o
L 2
| o 4

Complex modulus; logG* (Pa)
o o =~ ~/~ DM D 0 W ~ ~ O
8 8 8 8 8 8 8 8 8 8 8

0(807C) 0(4c) 1 3 7

Storage days after cooling
Fig. 2. Complex modulus changes in rice starch geds of [lpum

and itsmutant during a cold storage (4°C).
@ :llpum, W : Baggjinju, A : Sulgaeng, @: Goamy?2

(283} #Ho] e Aoz AztdL Hip e 7 AES vt
71 B Aol AFET HA =3hum(29) At vl sk
w3yt E718tk R v EATHI7). RheomaterES ©]-&3F &
AR =3l s foA A¥E RVAL AN DSCE
ol-&3k gy v)&3 vsd S e rheometer
2 2% wslwr) F57F AolE uS Flshl ReFa Ak

A
284 EAS tedrometa ol4le] B2 Zgyes
A, A7, W, 294, B9 5 245ckTable 6). vl

o] 331 9 w3l B4 vl 883

FE2b BE g2A] EA0A ol Afel7t ddek A
o} Z7)e A7 MF7E dFERT 52 Nk Jojr]
I= YFERT AAE] B s BTk opr2se Fuk
o] Z <t Hlom W] xzte] tE FEEHE A8 &
gtk ZA717F glo] FAFAT EAE HIRSY EE HX2A
E4%ke] v FFRo A HojAe Aol €Y 34
oz =3 o235 Axe YFANT 15 AL =
oh(28) & A3 A} thE AoE ekt ol opr|2s
7t e FEFERT €249 A7 AL (Table 1) S3H4] w0l
Z FX] Fol28) B2 ANEE A probed] mzzEiAd we
o] Arrt A2 SAHA X7 W&l AR Azt
2 ARS B3 27T e AXEUIE 5 25549l A
G 2717 Qle FAFAR ge] "X E S48 9
qHE ESSHUEY EdSARol Aeitte S & F

b1

N

N
¢

=

e o

=

Ao| gt
EQATAMABE o83l 24T AuAsE ww
(Teble 7), QEH, WRIF, A7), Tojn|25e] 20 vz,
QEI} o142 Aolg Uehhs A% Tolvl2st Hu
The The SER B8H ol AYd Ao Amd
Bl WA, 87, 4w, 27, %, F5el v wsustE A
Algk A3K(Table 7), B& &5 583X F5700 frelgh 2+
o2 LhERiglor] 58 £719 FHoI 2 Fol2 ehial
ok 4w Ra 719 B7E Be wbee] WAFE AE
=7} b e Zlom UeRt wiwle] At Bu 2717h
o Joj2st 71 v ge s 542 gtk &
7t 2 ©7) e Tolesg Awnz olgar) fsie
= EENT R B9 9Y U 5L ol8% 29
wbezlo] @astcha et

i

Table 6. Texture profile parameter s of cooked rice of Ilpum and its mutants

Variety Hardness (H) Adhesiveness (-H) Springiness Cohesiveness Chewiness Baance (-H/H)
Ilpum 949.90+30.96Y* 158.85+ 22,03 0.76+0.122 0.17+0.01° 130.07 + 46.97° 0.17+0.06°
Bagegjinju 1181.00+4858%  354.35+4352% 0.74+0.05® 0.20+0.00? 176.80+ 37.98% 0.30+0.04*
Sulgaeng 1437.10+ 8343 4458314278 0.84+0.06 0.21+0.00? 238.56+ 18.02% 0.31+0.07*
Goamy?2 681.00+ 36.23° 52.92+9.25° 0.55+0.12° 0.05+0.00° 23.06+ 3.40° 0.08+0.01°
Fvaue 13.06%**2 32.77%** 3.72* 207.20*** 16.82x** 16.17***
YAverage+ standard deviation (n=5).
2% and *** mean significant at p=0.05 and 0.001, respectively.
The different letters within same columns mean significantly different.
Table 7. Toyo taste scores and sensory evaluation of cooked rice of Ilpum and its mutants
. Sensory evauation
Variety Toyo taste score - —
Flavor Glossiness Hardness Stickiness Taste Preference
Ilpum 82.90+0.42Y*  364+0.60° 3.78+058° 2.88+0.54° 3.17+0.28° 3.66+0.81* 3.76+042°
Baegjinju 81.15+1.55% 3.88+0.92* 4.78+0.35 1.71+0.70° 428+0.35° 4.09+0.74° 4.45+155°
Sulgaeng 70.30+ 155 2.93+0.85° 3.19+0.92° 2.55+1.00° 413+058° 3.21+1.00° 354+ 155"
Goamy?2 42.90+0.32° 1.49+0.00° 1.00+0.00° 4.85+0.39° 1.18+0.00° 1.22+0.00° 1.09+0.32
F-value 570.31%**2 2473 ** 145.66*** 63.49*** 67.64*** 37.12%** 101.90***

YAverage+ standard deviation (n=10).
2x+* means significant at p=0.001.

The different letters within same columns mean significantly different.
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