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Abstract
Moosikapala, L. and Te-chato, S.
Improved technique for isolation and culture of protoplasts from

young leaves of mangosteen (Garcinia mangostana L.)
Songklanakarin J. Sci. Technol., 2002, 24(2) : 217-225

Improved technique for isolation of protoplasts from young leaves of mangosteen was developed us-
ing dark treatment and varying ages of in vitro-grown leaves. In this experiment different kinds and concen-
trations of cellulase Onozuka R-10, macerozyme R-10 and pectolyase Y-23 were used. One gram fresh weight
of leaf tissue was incubated in a 10 ml of enzyme solution and placed on a gyratory shaker at 40-50 rpm under
darkness for 12 hours. Yield and viability of protoplasts were compared among those treatments, then the
density was adjusted and cultured in MS medium supplemented with different kinds and concentrations of
growth regulators. The results showed that 8§ week-old leaves (after adding liquid culture medium) gave
released protoplasts at 1.9 X 10%/gram fresh weight (g fr wt.) This result was obtained when 2% cellulase
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Onozuka R-10, 1% macerozyme R-10 and 0.1% pectolyase Y-23 were used. Viability of the protoplasts was
77.63%. Pretreatment the leaves in the dark for 24 hours before being subjected to protoplast isolation re-
sulted in the greatest release of protoplasts at 1 x 10°g fr wt. Viability of the protoplasts was also the highest
(91.35%). The protoplasts at density of 5 X 10°/ml could promote cell division at 3.41% in a thin layer of
liquid MS with 0.5 mg/l BA and 0.5 mg/l TDZ.

Key words : improved technique, isolation protoplasts, mangosteen
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Table 1. Effect of various enzyme combinations on yield and viability of mesophyll

protoplasts.
Enzyme (%)
Yield of protoplasts/g fr wt (x 10%) Viability (%)
CRS CR-10 MR-10 PY-23

4 0 2 1 0.6 44.00
0 1 1 0.1 0.5 73.17
0 2 1 0.1 5.6 65.63
0 2 1 0.5 Burst, not purified 0.00
0 2 1 1 Burst, not purified 0.00

CR-10 = cellulase Onozuka R-10
MR-10 = macerozyme R-10
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Table 2. Effect of age of leaves on yield and viabil-
ity of mesophyll protoplasts.

Age of leaves after Yield of protoplasts/  Viability
overlay (weeks) g fr wt (x 10°) (%)
4 0.3 72.97
8 1.9 77.63
12 2.7 68.12
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Table 3. Effect of leaf pretreatment on yield and viability of mesophyll protoplasts.

Leaf pretreatment Yield of protoplasts/g fr wt (x 10°)  Viability (%)
No pretreatment (fresh leave) 1 80.49
Kept in the dark for 24 hr. 10 91.35
Soaked in the washing solution and
kept in dark for 24 hr Very few, not purified -
- Not detected

Table 4. Effect of density of protoplasts in the cul-
ture on the percentage of normal division
and budding at 7 days after culture.

Density Normal .
(protoplasts/ml) division (%)  Pudding(%)
5x 10° 4.05 343
1% 10° 6.55 476
1.5x10° 7.69 4.67
25%x10° 5.72 4.45

5x 10° 341 257
1% 10° 2.45 0.00

Figure 2. The culture of mesophyll protoplasts in
MS medium supplemented with 3%
sucrose, 0.5 mg/l BA, 0.5 mg/l TDZ and
0.7 M mannitol at 5 x 10° protoplasts/ml

(A) first division at 7 days of culture (arrow) (X 300)
(B) plasmolysis at 2 weeks of culture (X 300)

Figure 1. Fresh mesophyll protoplasts isolated
from young leaves which pretreated in
the dark for 24 hours before incubated  lWslawa1 &
with 2% cellulase Onozuka R-10, 1% ndonIziansslanan asnaluanmairan
macerozyme R-10 and 0.1% pectolyase
Y-23 (x 300).
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Protoplasts from young leaves of mangosteen
Moosikapala, L. and Te-chato, S.
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