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Figure 1 The Arsenic distribution in cross sections and synchrotron X-ray fluorescence elemental maps for As of taproots of
Panax notoginseng
(A) 0 mg-L™" As; (B) 10 mg-L™" As; (C) 20 mg-L™' As; (D) 40 mg-L™" As; (E) Microscope scanned bitmaps; (F) Regional enlargement
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Figure 2 The phenotype of Panax notoginseng

(A) The initial stage of hydroponics experiment; (B) 10-day later; (C) Normal root system; (D) Root-rots of 40 mg-L™" As

R A [FIIR EEASAE LR =5 AR P AsE AN I 4347 A 540

Table 1 As concentration in subcellular fractions from Panax notoginseng taproots with different As levels

Arsenic concentration

Arsenic contents (mg-kg™)

(mgL™) Cell wall Cytoplasmic organelles Cytoplasmic supernatant
0 0.723+0.136 Aa 2.640+0.000 Ab 0.354+0.264 Aa

10 18.910+4.709 Ba 19.870+3.691 Ba 48.425+6.640 Bb

20 17.120+0.000 Ba 19.715+3.670 Ba 70.795+1.633 Cb

40 26.747+1.701 Ca 28.237+3.808 Ba 64.255+0.544 Cb

MR R B BRI R A 3 AN R S As AL P 72 57t (525 (P<0.05); ANIRIN G “F RER IR AT IR EAS AL FILU R AN[RI 2H 73 I As 35 e 72 57t i

#(P<0.05),

Different capital letters indicate significant difference between different concentrations of As (P<0.05); Different lowercase letters
indicate significant difference in As content among different groups (P<0.05) at the same concentration of As.
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Figure 3 Curve regression between different As concentra-
tion and subcellular fractions in Panax notoginseng

The percentage distribution
of As (%)
B
[a]

0 10 20 40
The tests of different arsenic concentration (mg-L™")

®Cellwall BCytoplasmic organelles
0O Cytoplasmic supernatant

B4 A FASKE P S (¥ = -G V40 M 2 23 [ AR 23 A Ee )

Figure 4 Relative distribution ratio between different As
concentration and subcellular fractions in Panax notoginseng
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Distribution Characteristics of Arsenic in Medicinal Plants Panax
notoginseng's Taproots Tissue and Subcellular Components

Lu Chen', Yanhua Mi"", Xiaoming Wan?, Zhiwei Yuan®, Benlin Yin', Lizhong He'

’Agri-Food Quality Standard and Testing Technology Institute, Yunnan Academy of Agricultural Sciences, Kunming 650221,
China; 2Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101,
China; ®The Second Affiliated Hospital of Kunming Medical University, Kunming 650101, China

Abstract We used synchrotron radiation X-ray fluorescence (SRXRF) and subcellular distribution research methods to
study the characteristics of arsenic (As) in roots of Panax notoginseng and subcellular distribution. Arsenic distributed on
the root epidermis of P. nofoginseng and had a tendency to migrate to vascular bundle. Cytoplasmic supernatant repre-
sented the mainly concentration of subcellular components, and the cytoplasmic supernatant arsenic content of 20 mg-L’1
was 200 times of CK. We analyzed the quadratic regression equation of arsenic content in subcellular constituents of P.
notoginseng taproots and As concentrations in nutrient solution and found a direct relationship between As content in the
subcellular constituents and the environment. The proportion of each constituent was in the order of cytoplasmic super-
natant > cell wall > cytoplasmic organelles. The cytoplasmic supernatant content of 20 mg-L‘1 As was the highest, ac-
counting for about 65.78%, and cytoplasmic organelles and the cell wall always maintained low levels of As.

Key words Panax notoginseng, arsenic, synchrotron radiation X-ray fluorescence (SRXRF), subcellular distribution

Chen L, Mi YH, Wan XM, Yuan ZW, Yin BL, He LZ (2015). Distribution characteristics of arsenic in medicinal plants
Panax notoginseng's taproots tissue and subcellular components. Chin Bull Bot 50, 591-597.
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