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Image analysis on epidermal cells of leaves in medicinal plants of Swertia L.
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Abstract: Objective To study the shape differences of upper epidermal cells in leaves of medicinal
plants of Swertia L. and establish the new method for identifying them. Methods The epidermis were
mounted in ordinary technique, and then scanned and binarized through HPIAS-1000 image analytic
system. The waveness of the anticlinal walls (SFC) and the ratio of the Feret’s diameter (SLF) of upper
epidermal cells were detected. The leaf epidermal cells of 21 kinds of raw materials in 12 plants of Swertia
L. from various regions were examined. Results The precision and reproducibility of software system
were good, and the shape characters of the upper epidermal cells of the middle lamina in the third node
arising from ground are the stablest inside the same species by the magnification 20X 10 under microscope.
The SFC and SLF of the upper epidermal cells of the same species of plants are relatively constant,
conversely that of different species of plants are obviously different and distinguishable from each other.
Conclusion The proposed method is a useful technique for identifying traditional Chinese medicinal
materials originated from herbs and leaves of plants. HPIAS-1000 is simple, rapid, accurate, and practical
for shape analysis of upper epidermal cells of plant leaf.
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1-S. erythrosticta 2-S. bifolia 3-S. przewalskii
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Fig.1 Surface views of upper epidermal cells of leaves in 12 plants of Swertia L.
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Table 1 Statistics of SFC in leaves' variant parts (n=10)

A RER AL BREF (SFC) RSD (%)
A, 1.210 7 3.27
A, 1.252 9 5.78
As 1.236 9 8.73
B: 1.247 7 2.92
B, 1.237 6 4.14
B; 1.258 0 6. 49
G 1.2419 3.81
C. 1.250 2 6. 49
C; 1.262 1 9.70
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Table 2 Statistics of SFC and SLF of leaves

in variant nodes (n=10)

i34 B RSD/%
SFC %% 1.235 5.01
o 1. 240 3.37
) 1. 239 2.32
Fa4F 1.234 2.98
SLF #3 0. 667 5.24
B2y 0. 671 4.10
HEI3W 0. 633 2.82
AW 0. 648 4.71
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Table 3 Computer image analysis of upper epidermal cells in leaves of samples (n=10)

2 W b3 3] LA BARET (SFC) (z+s) Feret's R (SLF) (z+s)
EBTFHE S. erythrosticta W RE TICM20010911 1.24140.034 0.7340.024
W ORE TICM20010922 1.28240. 014 0.7640. 064
“HEFE S. bifolia Y 3 TJCM20010919 1.401+0. 024 0. 8410. 062
WERFE S, przewalskii 1 1] L BB il TJCM20010901 1.53240.035 0.8840. 245
NHEEFHK S. davidii Bk R TJCM870010 1.888+0.014 1.0940. 073
WFE S. bimaculata P TJCM20010915 1. 397+0.016 0.9140. 127
oA 3] TICM870010 1. 390+0. 038 0.97+0.221
BREF K S. nervosa Wit B e TJCM870027 1.59240. 034 1. 080. 081
Bk TICM870003 1. 54940. 027 1.13+0. 093
Witk TJCM870003 1.56840.014 1. 0640. 194
b HEFE S. diluta w4 TJCM20010921 2.160+0. 040 1.034:0.072
KIFHEF ¥ S. macrosperma ¥ E TICM20010914 1.61240. 025 0.794:0. 048
WitER TJCM8808 1. 62140. 021 0.8540.128
NPT K S, mussorii )1 5 A TJCM20020906 1. 46530. 031 1.43+£0. 054
BMBEFHE S. kouitchensis ) B 5 TICM20010909 1. 48810. 056 1.5240. 079
Witk TJCM870015 1, 49440. 042 1.5340. 147
B e TJCM870015 1. 4840. 020 1.5140. 041
RAMFHX S, punicea )1 95 5 TJCM20010916 2.23140. 032 0. 9240. 070
PitER TJCM870038 2.22540.018 0. 91+0. 047
Wik TJCM870014 2.22840. 035 0.9340.170
BaETE S. cincta s TJCM20010913 1. 34240. 027 0. 8640. 067
@HPIAS—1000 [= WELAREEXOWERES from the plants of Genus Delphinium subsect. Grandiflora
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