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Figure 1 The medicinal part of Ferula sinkiangensis (A) and
experimental samples (B)
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Figure 2 Schematic of X-ray imaging and biomedicine application Beamline (BL13W1) at Shanghai Synchrotron Radiation
Facility (SSRF) (A) and the principle of propagation-based phase-contrast computed tomography (PPCT) (B)
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Figure 3 Experimental platform of biomedicine application
Beamline (BL13W1) at Shanghai Synchrotron Radiation Facility
The platform included high-precision sample stage (samples
located in the tube marked with red circle) and high-resolution
X-ray detector.
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Figure 4 Slices of Propagation-based Phase-contrast Com-
puted Tomography (PPCT) reconstructed results of root-stem
position of Ferula sinkiangensis

(A) Transverse section; (B) Coronary section; (C) Saggital
section. 1: Vessels; 2: Included phloem parenchyma cells; 3:
Xylem fiber bundles; 4: Starch grain; 5: Clusters of oryza-
nolum crystal (a representative image showing the distribu-
tion of high density oryzanolum crystal with bright pixels).
Bars=150 ym
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Figure 5 3D-renderings of Propagation-based Phase-con-
trast Computed Tomography (PPCT) reconstructed results of
root-stem position of Ferula sinkiangensis

(A) Volumetric visualization of the whole sample with different
colors (light blue denotes plant cell walls and ducts; dark blue
denotes duct cavities and holes); (B), (C) Quantitative seg-
mentation of xylem fiber bundles (blue color), starch grain
(bluish violet color) and oryzanolum crystal (red color) with
different views based on phase retrieval algorithm.
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Figure 6 Slices of Propagation-based Phase-contrast Com-
puted Tomography (PPCT) reconstructed results of stem
bifurcation position of Ferula sinkiangensis

(A) Transverse section; (B) Coronary section; (C) Saggital
section. White solid arrows denote branch lines with high gray
level, composed of oryzanolum crystal; White dash arrows
denote transversal fiber bundles, including longitudinal mi-
cro-tubes; White long dot arrows denote high dense xylem fiber
bundles with circular parenchyma cell group. Bars=150 ym
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Figure 7 3D-renderings of Propagation-based Phase-con-
trast Computed Tomography (PPCT) reconstructed results of
stem bifurcation position of Ferula sinkiangensis

(A) Volumetric visualization of the whole sample with different
colors (light blue denotes plant cell walls and ducts, dark blue
denotes duct cavities and holes); (B), (C) Quantitative seg-
mentation of bifurcation lines (bluish violet color) and trans-
versal xylem fiber bundles (red color) with different views
based on phase retrieval algorithm.
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Figure 8 3D-renderings of Propagation-based Phase-con-
trast Computed Tomography (PPCT) reconstructed results of
seeds of Ferula sinkiangensis (different colors showing the
seed coat, cotyledon, embryo, starch grain and pipeline from
outside to inside of seed)

(A) Volumetric visualization of the top part of seed sample;
(B) The central part of seed sample; (C) 3D visualization of
grain starch and cotyledon in seed; (D) 3D visualization and
characteristic distribution of oil tubes in seed.
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3-D In-situ Non-destructive Structural Characterization of Ferula
sinkiangensis

Huigiang Liu1*, Sulaiman-Kaisa 2, Yun Sun3, Yuan Pang4, Xiaoxi Fan1, Ru Xie'
Chao Liu1, Yingni Duan1, Yan Ma'

"College of Medical Engineering and Technology, Xinjiang Medical University, Urumgqi 830011, China; *Xinjiang Uygur
Autonomous Region Institute of Traditional Chinese Medicine and Ethno-Medicine, Urumqi 830002, China; 3College of Chi-
nese Medicine, Xinjiang Medical University, Urumqi 830011, China; *Urumqi Hospital of Traditional
Chinese Medicine, Urumqi 830000, China

Abstract Synchrotron-based X-ray phase-contrast micro-tomography is being used for achieving nondestructive and
3-D characterization due to the high contrast imaging of low Z materials (consisting of C, H, O, N elements). In this paper,
we present a new method to combine the high resolution synchrotron-based X-ray phase-contrast imaging technology
and phase retrieval algorithm for analyzing and evaluating the 3D inner micro-structures and nondestructive characteristic
structures of Ferula sinkiangensis. The method successfully revealed the 3-D micro-structures and characteristics of F.
sinkiangensis with high-density resolution, demonstrating that the method is an intuitive and reliable tool of 3D visualiza-
tion, which has good potential for characterizing and identifying Chinese medicine materials.

Key words synchrotron radiation source, phase-contrast micro-tomography, phase retrieval, microscopic identification,
Ferula sinkiangensis
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characterization of Ferula sinkiangensis. Chin Bull Bot 53, 364-371.
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