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This research aimed to apply metabolomics technology to investigate changes in rice
metabolites in response to infection by the rice blast pathogen Pyricularia oryzae. The blast-resistant
rice varieties (Hangyee 71 and RD59) and blast-susceptible rice varieties (KDML 105 and PTT1) were

used. The thirty-day-old rice plants were inoculated with a spore suspension of P. oryzae at a concentration of

5x10 sporessmL™. The leaf samples were collected 8 and 12 hours, and 1-7 days after inoculation.
Metabolite profiling was performed using comprehensive two-dimensional gas chromatography with
a time-of-flight mass spectrometer (GCxGC-TOFMS). The results revealed distinct metabolic profiles
between the blast-resistant and blast-susceptible rice varieties. In the resistant rice varieties, a significant
increase (p<0.1) in phenylalanine, citrulline, and shikimic acid was detected three days after inoculation,
whereas in the susceptible cultivars these metabolites were observed, starting five days after inoculation.
These compounds are key precursors in the phenylpropanoid and shikimate pathways, which are
associated with plant defense mechanisms. In addition, the resistant rice varieties showed the presence
of methoxyflavone, an antioxidant compound, and salicylic acid, a plant hormone involved in
defense induction. These findings provide insights into the metabolic mechanisms underlying rice

blast resistance.
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Table 1 Field key for visual assessment of leaf blast severity

Scale Description Diseased
leaf area
0 No typical susceptible lesion observed 0
1 Rapid observation does not reveal leaf lesions, but careful scrutiny of each <0.3
row reveals few lesions.
2 Rapid detection detects a few lesions. 0.3-0.9
3 Several lesions are randomly scattered within a plot, and the lesion number 1-2
on an infected leaf ranges from 1 to 4.
a4 Upper leaves are uniformly dotted with blast lesions but without necrotic 3-7
(brown) leaf tips. A few to several leaves are brown.
5 Several to many lower leaves become necrotic and few dead leaves are 8-14
observed. Tips of several upper leaves show brown color and begin to fold.
6 Lower leaves are uniformly exhibiting brown color and several dead leaves 15-24
are visible. Tip necrosis of upper leaves is predominant.
7 Tips of most upper leaves are curling. Middle and lower leaves are brown. 25-39
Several plants or tillers are stunted or dead.
8 Extensive leaf curling and browning of upper and middle leaves are prevalent. 40-65
Plants are generally stunted and many plants are dead.
9 Majority of plants are severely stunted, brown and dead. >65

Only few to several plants have green leaves with heavy infection.

Disease Resistance: HR = highly resistant (scale = 0-1); R = resistant (scale = 2); MR = moderately resistant (scale = 3);

MS = moderately susceptible (scale = 4-6); S = susceptible (scale = 7); HS = highly susceptible (scale = 8-9)
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Figure 1 Metabolites found in leaves of KDML105, PTT1, RD59, and Hangyee 71 after 8-12 hours

and 1-7 days of Pyricularia oryzae inoculation
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