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Abstract : Crystalline calcium oxalate occur throughout nearly all plants species in five major forms; styloids, druses,
rephids, prisms and sands. These crystals are known to be distributed in specific tissue such as cortex, xylem, phloem,
cambium and epidermis. This research was undertaken to identify the occurrence, type, location and ultrastructure of
druse crystals in Panax ginseng. In situ visualization, conventional light microscopy, histochemistry and scanning electron
microscopy were applied for these purposes. Druse crystals in ginseng were identified as calcium oxalate by silver nitrate-
rubeanic acid histochemistry. Calcium oxalate crystals are observed in nearly all plant organs such as leaf, petiole, pedun-
cle, stem, rhizome, tap root and lateral root except fine root. Most frequent observation of crystals in the leaf and rhizomes
were noticed. Three different types of calcium oxalate druse crystals were identified by scanning electron microscopy.
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Table 1. Distribution, frequency and size of calcium oxalate crystals of Panax ginseng.

Organ Localization Frequency Size (Lm)
Leaflet Mesophyll parenchyma - 24.6(+4.9)
Petiole Vascular parenchyma ++ 36.7(%£8.0)
Rachis Vascular parenchyma + 38.5(+6.9)
Peduncle Vascular parenchyma + 20.8(£3.8)
Stem Vascular parenchyma, pith ++ 39.4(%7.3)
Rtizome Cortex, pith, cambial parenchyma - 36.8(£8.2)
Tap Root Cortex, pith, cambial parenchyma -+ 35.7(£9.4)
Lateral Root cortex, cambial parenchyma + 34.2(+8.9)
Fine Root - - -
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Fig. 1. Typical appearance of 4-years old ginseng plant used in
this investigation. Every five slices of each organ from
different individual plant were used for light microscopy.
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Fig. 2. Photomicrographs of semisections stained with methylene
blue and basic fuchsin show unstained crystals (arrows) in
different tissues from organ to organ. Most of the crystals
are observed in parenchyma cells located inner side of each
organ. 2a. peduncle bar=230 um, 2b. petiole bar=410 pum,
2c. rachis bar=230 um, 2d. stem bar=230 pm



216 VIS - A9 - A SERRLER

cium oxalate crystals (arrows) are homogenously
localized from subepidermis to inner parenchyma cells in
thizome compared to partial localization in the
subepidermal cortex in main root. bar=115 um. 3a:
rthizome. 3b: tap root.
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Fig. 4. Photomicrographs of cross section of the lateral root(4a,
4b) and leaflet(4c), and surface view of the cleared
leaf(4d, 4e). Only a few crystals are observed in lateral
root, otherwise a lot of randomly distributed crystals in
the leaf(4c). 4a: lateral root. bar=115 um, 4b: lateral root.
bar=520 um, 4c: leaflet. bar=115 um, 4d: leaflet. bar=
520 pm, 4e: high magnification of Fig. 4d. bar=115 pm.
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Fig. 5. Thick cross sections of rhizome (5a-5c) and root (5d-5f)
by cryomicrotomy show lots of crystals in all part of
those organs. Note high quantity of the crystals and low
density of starch grains in rhizome and vice versa in root.
bar=285 um. 5a: thizome. 5b: thizome. 5¢: thizome. 5d: tap
root. Se: lateral root. 5f: lateral root.
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Fig. 6. Scanning electron micrographs(6a-6f), bright field light
micrograph(6g) and histochemically identified micrograph
(6h) of crystals isolated by enzymatic digestion from tap
root. 6a: bar=33.3 um, 6b: bar=2.2 pm, 6c¢: bar=25.6 pm,
6d: bar=13.3 um, 6e: bar=<16.6 um, 6f: bar=7.4 um, 6g:
bar=115 um, 6e: bar=115 um.
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