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ABSTRACT This study was carried out to investigate the
agronomical and physicochemical properties of five newly
bred sugary lines in YARI (Yeongnam Agricultural Re-
search Institute) that developed from the cross of sugary
and Hwayeongbyeo, Hwasambyeo and Seomjinbyeo. Culm
length of newly bred sugary lines were longer than that of
. Nampyeongbyeo as 84.2~99.3 cm. However the weight of
1,000 grains and yield were lower than that of Nampyeong-
byeo by two to three times. According to physicochemical
properties, most of the new bred sugary lines showed low
contents of amylose and mineral compare to normal varie-
ties. And all sugary lines showed much higher amount of
the sucrose and glucose contents compare to Nampyeong-
byeo. Especially the sucrose content of newly bred sugary
line, 55413, was 5 times higher than that of Nampyeongbyeo
nevertheless, fructooligosaccharide and isomaltooligsac
charide were not detected. The amylopectin constitution of
sugary lines showed more chains of DP (Degree of Poly-
merization) < 12 but fewer chains of DP 13~24 compare
to Nampyeongbyeo. Newly bred sugary lines were lower
viscosity in RVA (Rapid Viscosity Analysis)
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RVA

Re|L2te) o §F3 8 AdHer
AL AR
o olF

A7}

*Corresponding author: (Phone) +82-55-350-1165
(E-mail) songyc@rda.go.kr

70 ]
a1 '80¢

st 1A e

77

wold TEA WBL A EEA L] HOAOR vl
(0], 1995). T3t 1 AE9] A}, wellbeing Atfo] =2,

2ol gdsl Agste ola) A AR Fol] 93

At s apEm gk

LA-l :LE]" FAn| Fo| AALE L Arilee
et al., 2006; Sakai, 2006). ©|&3t ¥ FFE2 Ao wat
W MNU % s 22 86 He), 4% WEe 5
spo] Aol F25 HAI|AY B4 58S
A *MiﬂE S el 2 F = 5

HE S Ao &

g o

=

5
=
=

amylose2} amylopectin®.2 7]
¥ amylopectin 4709] HATO] 2Hgof &3 T
ADP- glucose pyrophosphorylase2} soluble starch synthase
7} a-1.42%L 3}, starch branching enzymeo] 2J3j a
-1,623%0] AElo] & 4L o]FIL starch debranching
enzymeol] o}8) HAAg )zl AFH HAL FHol uiol
amylopectin®] FE|S 2t o2 AdA ¢ cHNakamura
et al., 1997; Wong et al., 2003; Fujita et al., 2003). 3pA|F
dAu= g2 v ZZ2E7E= 2 debranching enzyme?)
o] Zhasto] amylopectin®] 7HA2]7] RI=7} £l &0
484d0] =& phytoglycogen©. 2 X &E = A 0% W IE
T Qich g wlG olRo) HEH LS UlR-2] phytog-
lycogen 0.8 Vol 2 Z5 phytoglycogen

2T 1



78 BHEIX|(KOREAN J. CROP SCI), 51(8), 2006

9] ko] o} st Nakamura et al., 1997). 3+ phy-
toglycogen?) 715439l tieir = SRZA A AF7} 2 H
Hi o} ofz Fu|o] E-gete] tigt YH7} &5t
Aol

mabd B Qo gAn)(v-8)L REC R S
A PEAAFA0) 2 s, Autol FE3t i &
gito] 22 AAH 52 WHjste S ATEY TEE
£ Fo[7] 93t 7|z dA7EA 18 FESHH EA ¥ o]
A S AT

JERTETE

ganjel 84 ¥ YESN SEA

Pesd ATl §4E Tn] AFA 55412(YR19930-
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Table 1. Agronomical characteristics of five newly bred sugary lines in YARI.
Lnes  Hewding R O Nool e 000 e ripended RS ¥ild
date (cm) (cm) panicle/hill panicle wt.(2) garin(%) (kg/10a)
55412 8.11 87 19 13 80 157 9.7 253
55413 8.13 84 19 13 80 12.9 334 192
55415 8.20 92 19 15 67 16.1 353 277
55416 8.17 99 21 14 75 10.2 339 159
55417 8.12 87 19 13 85 222 56.7 473
Average 8.15 90.50 19.50 11.00 60.40 210.98 28.07 270.8
Nampyeongbyeo 8.14 84 19 13 101 19.7 76.7 541
Table 2. Grain shape of five newly bred sugary lines in YARIL
Lines Length (mm) Width (mm) Thickness (mm) Length/width
55412 5.03+0.16 2.83+0.10 1.53+0.13 1.78+0.09
55413 4.95+0.12 2.734+0.06 1.32+0.10 1.81+0.06
55415 5.19+0.18 2.70£0.11 1.57+0.28 1.9340.11
55416 5.05+0.10 2.6840.11 1.34+0.14 1.89+0.08
55417 5.29+0.19 2.94+0.12 1.92+0.05 1.80+0.10
Nampyeongbyeo 4.71+0.16 2.77+0.11 1.87+0.07 1.70+0.07
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Fig. 1. The photographs of brown rice of five newly bred
sugary lines in YARI and Nampyeongbyeo.
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Table 3. The contents of protein, fat, ash and amylose in five newly bred sugary lines in YARI (Unit : %)
Lines Moisture Protein Fat Ash Amylose
55412 10.9+0.14 9.9+0.05 2.4+0.02 1.7+0.01 13.5+£0.14
55413 11.74+0.07 10.3+0.02 2.8+0.12 2.6£0.05 12.5+0.04
55415 11.1+0.07 9.2i0:13 2.3+0.11 2.2+0.07 16.2+0.128
55416 11.6+0.28 9.9+0.18 3.340.05 1.940.13 13.3+0.23
55417 11.4+0.14 7.7+0.11 1.4+0.08 1.0+0.07 19.540.05
Nampyeongbyeo 12.1+0.14 6.8+0.01 1.6£0.13 1,6+0.03 18.9+0.04
Table 4. The contents of minerals in seed of five newly bred sugary lines in YARL (Unit : ppm)
Lines K Ca Mg Na P '
55412 4118 384 1964 1886 4640
55413 4260 356 2040 1509 5218
55415 3928 448 1845 1515 4906
55416 4564 366 2148 1805 5018
55417 3420 305 1415 1247 3906
Nampyeongbyeo 3806 353 1835 1980 3796
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Table 5. Composition and content of free sugars in five newly bred sugary lines in YARL (Unit : %)
Lines Free sugar Total
Fru" Glu” Suc” Mal" Raf”
55412 1.3 39 6.5 2.9 2.0 16.6
55413 0.5 4.5 10.4 0.4 1.7 17.5
55415 1.5 39 6.5 3.5 0.5 15.9
55416 2.6 47 4.9 6.4 1.5 20.1
55417 0.9 1.9 2.4 2.4 0.6 8.2
Nampyeongbyeo 0.2 0.9 1.9 0.00 0.2 32
YFru : Fructose, Gl : Glucose, Suc : Sucrose, “Mal : Maltose, “Raf : Raffinose
Table 6. The chain-length distribution of five newly bred sugary lines in YARIL (Unit : %)
Lines DP=<12 12<DP=24 - 24<DP<36 36<DP
55412 39.7 49.5 10.1 0.7
55413 41.6 48.2 9.6 0.6
55415 39.8 494 10.1 0.7
55416 41.5 48.3 9.5 0.6
55417 343 54.7 9.7 12
Nampyeongbyeo 333 55.9 9.4 1.3
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Fig. 2. Pasting properties of five newly bred sugary lines in YARI analysed by RVA.
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