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Table 1 Scanning voltage and resolution of ripe seeds

Seed Voltage (kV) Resolution (um)
Rice 100 0.88
Rice (partially enlarged) 50 0.56
Purple rice 100 0.95
Red rice 100 0.74
Glutinous rice 100 0.88
Millet 41 0.68
Oats 100 0.88
Sorghum 100 1.15
Job’s tears 100 2.60
Corn 100 1.48
Corn (partially enlarged) 49 0.56
Wheat 100 1.15
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Endosperm
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Bars=500 pm

Figure 1 Micro CT scanning of rice seeds by different treatments
(A) Rice seed treated by FAA; (B) Rice seed treated by 10% cesium iodide; (C) Rice seed treated by 10% phosphotungstic acid,;
(D) Enlarged view of rice seed treated by 10% phosphotungstic acid. Bars=500 pm
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Figure 2 Micro CT scanning of purple rice seeds by different treatments

(A) Purple rice seed treated by FAA; (B) Purple rice seed treated by 10% cesium iodide; (C) Purple rice seed treated by Lugols
solution; (D) Purple rice seed treated by 10% phosphotungstic acid; (E) Enlarged view of purple rice seed treated by 10%
phosphotungstic acid. Bars=400 um
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Figure 3 Micro CT scanning of red rice seeds by different treatments
(A) Red rice seed treated by FAA; (B) Red rice seed treated by 10% phosphotungstic acid. Bars=400 pum
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Figure 4 Micro CT scanning of polished glutinous rice seeds by different treatments
(A) Polished glutinous rice seed treated by FAA; (B) Polished glutinous rice seed treated by 10% phosphotungstic acid.
Bars=400 pm
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Figure 5 Micro CT scanning of millet seeds by different treatments
(A) Millet seed treated by FAA; (B) Millet seed treated by 10% phosphotungstic acid. Bars=300 um
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Figure 6 Micro CT scanning of oat seeds by different treatments

(A) Oat seed treated by FAA; (B) Oat seed treated by 10% phosphotungstic acid. Bars=500 um
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E7 AR EEA T BMCT M

(A) FAALLTE I R 3 2 R0 7 (B) 10%ME 45 BR AN B R 1 & R0 1. Bars=500 pm

Figure 7 Micro CT scanning of sorghum seeds by different treatments
(A) Sorghum seed treated by FAA; (B) Sorghum seed treated by 10% phosphotungstic acid. Bars=500 um
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Figure 8 Micro CT scanning of the seeds of Job’s tears by different treatments
(A) The seed of Job's tears treated by FAA; (B) The seed of Job’s tears treated by 10% phosphotungstic acid. Bars=500 pum
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Figure 9 Micro CT scanning of maize seeds by different treatments
(A) Maize seed treated by FAA; (B) Maize seed treated by 10% phosphotungstic acid; (C) Part of maize seed treated by 10%
phosphotungstic acid; (D) Enlarged view of part of maize seed treated by 10% phosphotungstic acid. Bars=400 um
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Figure 10 Micro CT scanning of wheat seeds by different treatments
(A) Wheat seed treated by FAA; (B) Wheat seed treated by 10% phosphotungstic acid. Bars=500 um
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Table 2 Effect of cereal seed endosperm by phosphotungstic acid treatment

. . Millet Sorghum , Corn
Kind of Rice Pu_rple Red Glut_lnous (remove Oats (remove Job's (remove  Wheat
seeds rice rice rice tears
seed coat) seed coat) seed coat)
Treatment 40 40 40 40 60 70 90 90 180
time (day)
Valid or not Valid Valid Valid Valid Valid Valid Valid Valid Valid Invalid
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A New Cereal Seed Treatment Method for Displaying Endosperm
Cell Structures Under Micro CT Scanning

Xiuping Xu "2, Xiaoyu Yang**, Min Feng > *
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Abstract Cereal starch endosperm is the main source of human staple food, but the methods for observing its mature
cell structure are not well developed. Micro CT technology, a non-destructive three-dimensional imaging technique, is a
powerful tool for studying plant morphology. However, due to the uniform density of cereal starch endosperm, whose cell
structures cannot be distinguished clearly by conventional micro CT techniques. In this study, we used phosphotungstic
acid to treat ten different kinds of cereal seeds of seven crops, and then dried them by CO; critical point dryer. We found
that the cell structure of the treated endosperms can be clearly displayed by micro CT. Our method provides a new way
for studying the structures and functions of cereal starch endosperm cells.

Key words micro CT, cereal starch endosperm, phosphotungstic acid

Xu XP, Yang XY, Feng M (2025). A new cereal seed treatment method for displaying endosperm cell structures under
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