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Introduction
Petioles of Mon Ngot (Sweet taro, Colocasia esculenta) are widely grown in Thua
Thien Hue Province in Viet Nam and they are an important ingredient in the
popular local dishes Com Hen and Canh Chua Bac Ha. During the preparation of
the petioles the tough, fibrous outer skin, known to cause itchy throats, is
removed. In the preparation of Com Hen the outer skin is removed sliced and
washed while the preparation of Canh Chua Bac Ha, involves the natural
fermentation of the peeled petioles with Lactobacillus to give a more even taste.
This experiment investigated the effect of removing the outer skin on the oxalate
composition of the washed and cooked stems, the effect of cooking the these
petioles for 10, 15 and 20 minutes to encourage increased leaching of soluble
oxalates into the cooking water and the effect of fermentation of the petioles with
Lactobacilllus for 24, 48 and 72 hours.

Results
In the first experiment, the total, soluble and insoluble oxalate contents (mg
oxalate/100 g wet matter ± SE) of the raw petioles were compared to the values
when the skin was removed and the petioles washed and sliced. The oxalate
contents of the washed and sliced petioles were then measured again after the
petioles had been allowed to wilt for 18 hours overnight.
Table 1
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Initial raw petioles Skin was removed
including the outer from the petioles,
skin
which were then
washed and sliced

Total oxalate

337 ± 70

263 ± 37

Soluble oxalate

203 ± 3

175 ± 6

Insoluble oxalate

134 ± 58

Skin was removed
from the petioles,
which were then
washed, sliced and
wilted
157 ± 76
90 ± 7

89 ± 37

67 ± 43

Slicing and washing the taro petioles reduced the total oxalate and soluble oxalate
by 22 and 14%, respectively. Washing and wilting the taro petioles was more
effective at reducing the total and soluble oxalate, by 53 and 56%, respectively.
The total, soluble and insoluble oxalate contents of the initial taro petioles and
the oxalate remaining after peeling and fermentation for 24, 48 and 72 hours (mg
oxalate/100 g wet matter ± SE) are shown in Table 2
Table 2
Mature taro plants - note the long petioles
Com Hen is a very popular dish and, in Hue city approximately 300 restaurants
prepare this dish along with Canh Chua Bac Ha, which is made by fermenting
the processed taro petioles. Each day more than one tonne of taro petioles
are prepared in these small restaurants and also sold by street traders.

Initial
petioles

Fermented for Fermented for Fermented for
24 hours
48 hours
72 hours
248 ± 27
294 ± 85
292 ± 45

Total oxalate

337 ± 70

Soluble oxalate

203 ± 3

142 ± 12

114 ± 11

144 ± 14

Insoluble oxalate

134 ± 58

106 ± 29

179 ± 89

148 ± 46

Fermentation of the petioles for 48 hours to prepare Canh Chua Bac Ha reduced
soluble oxalate by 44%; there was only a 30% reduction after fermentation for 24
and 72 hours.
Total, soluble and insoluble oxalate content of initial taro petioles, and the
oxalate content of the peeled petioles boiled for 10, 15 and 20 minutes (mg
oxalate/100 g wet matter ± SE), are shown in Table 3
Table 3

Preparation of Com Hen involves the
removal of the fibrous, outer skin
before mixing with other ingredients

Taro researchers eating Com Hen for
breakfast at a well known restaurant in
Hue

Initial petioles

Boiled for
Boiled for Boiled for 20
10 minutes 15 minutes minutes

Total oxalate

390 ± 119

175 ± 81

200 ± 82

145 ± 68

Soluble oxalate

259 ± 18

92 ± 5

85 ± 7

60 ± 4

Insoluble oxalate

131 ± 66

86 ± 53

115 ± 52

85 ± 36

Oxalate analysis
Oxalates were extracted from each raw and cooked sample of taro petioles.
Soluble oxalate was extracted with 40 ml nanopure water and incubated in a
water bath at 80°C for 15 min, while total oxalates were extracted using 40 ml
0.2 M HCL at 80°C for 15 min. Extracted supernatants were filtered through a
0.45 mm cellulose nitrate filter and chromatographic separation and analysis
was carried out using a Rezex ROA ion exclusion organic acid column.

Removing the outer skin and boiling the peeled petioles resulted in a 64% reduction
in soluble oxalate after 10 minutes when compared to the original raw petioles, a
reduction of 67% and 77% of the soluble oxalate content occurred after boiling for
15 and 20 minutes, respectively. Boiling is the most effective way to reduce the
soluble oxalate content of taro petioles.
Discussion and Conclusion
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Taro petioles constitute between 30 and 40% of these popular local dishes. As these
dishes do not contain foods high in calcium, reduction of soluble oxalates is an
important consideration. Boiling was the most effective way to reduce the soluble
oxalate content of taro petioles. Informal tastings suggest that a reduction in a sharp
taste associated with high oxalate contents has been observed after processing,
particularly following fermentation of the petioles.
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