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Agronomic and End-use Quality Analysis of ‘AromaT’, a Black Rice (Oryza Sativa L.)
Variety with Floury Endosperm
Su Kyung Ha', Young-Jun Mo?, Jong—Min Jeong®, Hyun-Sook Lee', Jinhee Kim*, Woo-Duck Seo®, and Ji-Ung Jeong® '

ABSTRACT Rice is one of the most important staple foods in Wnju, Jeonbuk, South Korea. However, rice consumption has
dramatically decreased as eating habits have diversified owing to rapid economic growth. Recently, floury endosperm rice varieties
have been developed to invigorate the rice processing industry, because dry-milled rice flour is economically and environmentally
suitable for massive rice flour distribution. The National Institute of Crop Science has developed ‘AromaT’, an early-maturing
black rice with floury-endosperm, suitable for tea and dry milling. ‘AromaT’ was derived from a cross between ‘Suweon542’ as the
floury endosperm source and ‘Heugjinju’ as the black and aromatic source. In this study, ‘AromaT’ and its parents, ‘Suweon542’
and ‘Heugjinju’, were analyzed for agronomic traits, anthocyanin content, and their major physicochemical properties by different
planting date. The field experiment was conducted in Wanju, Jeollabuk-do Province, South Korea, in 2019. The transplanting dates
were May 30 (ordinary season), June 25 (double-cropping season), and July 10 (late season). The yield performance of brown rice
‘AromaT’ was 330 kg/10 a in the double-cropping cultivation method and was the highest among the transplanting dates. The floury
endosperm of ‘AromaT’ was derived from ‘Suweon542’ containing ‘flo7’, located on chromosome 5 and known to control floury
endosperm. With the late planting date, the anthocyanin content of ‘AromaT’ was 570.5 mg/100 g, much higher than that of
‘Heugjinju’ (376.3 mg/100 mg). The brown rice of ‘AromaT’ also exhibited the pop-corn-flavoring 2-acetyl-1-pyrroline,
exclusively detected in aroma rice varieties. The average particle sizes of ‘AromaT’ and ‘Suweon542’ were 67.12 um and 70.9 pm,
respectively, lower than that of ‘Heugjinju’ (95.5 pm) with a black transparent endosperm. The average damaged starch content of
‘AromaT’ was 8.1%, lower than that of ‘Heugjinju’ (10.05%) and Suweon542 (9.5%). As aresult, ‘AromaT’ with high anthocyanin
content, fine particle size, and low damaged starch content is expected to provide a new rice material in various processing fields.
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Fig. 1. Grain appearance and black rice extract of ‘AromaT’. (A) Grain appearance of ‘AromaT’ and its parents under the
ordinary cultivation method. (B) Back rice extract of ‘AromaT’ and ‘Heugjinju’. Brown rice from the late cultivation
method was dissolved in distilled water (100 mL) and heated at 80°C for 3.0 min.

Table 1. Major agronomic traits and yield components of ‘AromaT’ and its parents.

Cultivation Variety HD DTH CL PL TN KPP Brown rice' yield
(mm/dd) (days) (cm) (cm) (no.) (no.) (kg/10a) (index)
AromaT 7/30 91 80a 23a 10a 105a 316a (101)
Ordinary Suweon542 8/01 93 83a 24a 11a 121b 477b (152)
Heugjinju 7/22 83 78a 20a 13b 82ab 313a (100)
AromaT 8/14 74 76a 22a 10a 95a 330a (107)
Double Suweon542 NE NE NE NE NE NE NE
Heugjinju 8/07 67 80b 23a lla 75b 309b (100)
AromaT 8/26 72 7la 22a 9a 92a 311a (109)
Late Suweon542 8/31 77 77b 22a 8a 115b 452b (158)
Heugjinju 8/22 68 75ab 2la 10b 77ab 286ab (100)

HD, heading date; DTH, days to heading; CL, culm length; PL; panicle length; TN, tiller number; KPP, kernels per panicle;
NE, not evaluated.

Different lowercase letters indicate significant differences according to Tukey’s honest significant difference (HSD) test (ns: not
significant).
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Table 2. Characteristics related to black rice tea and dry-milling flour of ‘AromaT’ from the late cultivation method in 2019.

Black rice tea

Dry-milling

Variety B -
2AP content (pg/g) Mean particle size (pm) Damaged starch rate (%)
AromaT 1.09 £+ 0.09ns 674 = 091a 8.1 £ 0.03a
Suweon542 NE 71.0 = 0.44a 9.6 + 0.21b
Heugjinju 1.18 £ 0.11ns 95.6 + 7.31b 10.1 + 0.44b

NE: not evaluated.

Different lowercase letters indicate significant differences according to Tukey’s honest significant difference (HSD) test (ns: not

significant).

2AP: Different letters indicate significant differences between varieties (#-test, p<0.05; ns, not significant).
Dry milling: Different lowercase letters indicate significant differences according to Tukey’s HSD test (ns: not significant).

Table 3. Cyanidin-3-glucoside (C3G) content of the powder extract from black rice bran and its temperature conditions after
heading date in ordinary, double, and late cultivations. C3G was dissolved in distilled methanol solvent heated to 30°C

for 24 h. The data are means + S.D. (n = 3).

o ) C3G content of HD 30 days AHD 41-55 days AHD 55 days AHD

Cultivation  Variety .
brown rice (mg/100 g) (mm/dd) AT (°C) ACT (°C) AT (°C) ACT (°C) AT (°C) ACT (°C)

AromaT 480.6 + 0.5a 7/30 27.3 820 22.6 339 25.5 1,400

Ordinary  Suweon542 NE 8/01 27.0 809 21.8 327 25.1 1,379

Heugjinju 74.5 £ 0.3b 7/22 28.1 844 243 365 26.4 1,455

Double AromaT 587.2 £ 13.1a 8/14 25.0 750 20.8 313 232 1.277

Heugjinju 419.6 + 4.2b 8/07 25.9 777 21.0 315 244 1,340

AromaT 570.5 = 4.9a 8/26 23.0 691 16.6 249 21.1 1,160

Late Suweon542 NE 8/31 22.7 682 16.7 250 20.5 1,126

Heugjinju 376.3 = 1.3b 8/22 23.9 716 18.1 272 21.7 1,195

HD, heading date; AHD, after heading date; AT, average temperature; ACT, accumulated temperature; NE, not evaluated.
Different lowercase letters indicate significant differences between varieties (z-test, p<0.05; ns, not significant).
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