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Table 1. Contents of oil and major flavor components in different culture media of peppermint, suspension

cultured for 20 days

Medium Content of Menthol Content of Piperitone
essential oil pulegone
g/ % (w/w)

Lin-Staba 0.228 17.93 23.11 11.19
B5 0.120 1948 26.37 13.44
MS 0.062 1353 20:20 10.93

Mod. L-S 0.390 19.59 26.06 12,70
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Table 2. Contents of essential oil and major components in culture media of peppermint, suspension cultured

for 20 days with different plant growth hormones

Plant growth Content of Menthol Content of Piperitone
hormone essential oil pulegone
g/l % (W/W) .
24-D 0.08 17.93 23.11 1119
NAA 0.172 14.56 17.74 8.49
BA 0.092 0.99 2.19 121
Kinetin 0.145 8.11 18.1 9.68

Table 3. Contents of essential oil and major components in culture media of peppermint, suspension cultured

for 20 days at different initial pH of Lin-Staba medium

Initial Content of Menthol Content of Piperitone
pH essential oil pulegone
g/l % (wW/w)
47 0.115 6.03 947 4.61
52 0.047 10.89 1523 6.68
5.7 0.036 17.93 11.19
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Fig. 1. Growth and essential oil production of pep-

permint cells cultured in suspension with cold treat-
ment at 10°C during daily 6 hr-dark period.
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Fig. 2. Gas chromatogram of essential oil produced
by the peppermint cells in suspension culture.
The cells were cultured for 20 days with cold treat-
ment at 10C during daily 6 hr-dark period.

Table 5. Composition of essential oil from intact
plant and suspension cultured peppermint

Components Intact plant Suspension culture
% (w/w) % (W/w)
Menthol 49.7 19.6
Menthone 21.8 09
Menthyl acetate 6.9 Trace
Limonene 5.0 Trace
Pulegone 5.0 26.1
Piperitone 0.2 12.7

Table 4. Contents of essential oil and major components in culture media of peppermint, suspension cultured
for 20 days with daily 6 hr, dark and 10°C cold treatment

Culture time Content of Menthol Content of Piperitone

in days essential oil pulegone
g/l % (w/w)

4 0.287 15.63 22,07 12.11

8 0.409 19.81 26.75 13.86

12 0.383 20.89 27.80 14.82

16 0.528 19.07 25.73 13.75

20 0.215 19.38 26.39 12.96
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Production of monoterpenoid flavor compounds by suspension culture of
peppermint cells

Jin-Hwan Kim and Hyong-Joo Lee (Department of Food Science and Technology, Research
Center for New Biomaterials in Agriculture, Seoul National University, Suwon 441-744,
Korea)

Abstract : To investigate the production of monoterpenoids by Mentha pipperita cells in
suspension culture, effects of media formulation, plant growth hormones, initial pH of the
media, and cold stress on the production of essential oil and menthol were analyzed. Among
the media employed, Lin-Staba medium resulted in the best essential oil production. Addi-
tion of 100 mg/l of yeast extract to the Lin-Staba medium induced the cells to produce
large amount of essential oil and high content of menthol (0.39 g/l and 19.6%, respectively).
In the effect of plant growth hormone, auxine were more effective than cytokinins. At
initial pH of 4.7, oil production was good but menthol content was low. However at pH 5.7
the trend was reversed. When the culture temperature was lowered from 27C to 10T
during 6 hour-dark period, growth was not changed much but essential oil production
and menthol content was increased and reached to 528 mg/l and 21%, respectively.



