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Abstract

The purpose of this paper is to examine the nitrate and vitamin C loss in the Chinese vegetable, Ching-
entsuai, after boiling and soaking in water.
The following results were obtained :

1. The nitrate content was higher in the stem than in the leaf and the vitamin C content was higher in
the leaf than in the stem. Both the decrease of nitrate and the loss of vitamin C after cooking were
higher in the leaf than in the stem.

2. The percentage of nitrate left in the vegetable after boiling for three minutes was found to be 64%.
After boiling the vegetable for a one-minute time period and for a three-minute time period, the vita-
min C level was found to be 73% and 52%, respectively.

3. There was no decrease in the nitrate level in the vegetable after boiling for one minute and soaking
in water for two minutes nor after boiling for one minute and soaking in water for ten minutes . A
vitamin C loss was observed in the vegetable after soaking for two minutes, but further loss did not
occur after soaking for ten minutes.

4. The percentage of nitrate left in the vegetable after boiling for three minutes and soaking for ten
minutes was found to be 65% : soaking had an appreciable effect. The percentage of vitamin C left in
the vegetable after boiling for three minutes and soaking for two minutes was found to be 50%, but

further loss was not observed after soaking the vegetable for ten minutes.
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Table 1 Ratio of water contents in Chingentsuai after cooking (%) .
Leaf Stem Edible portion
Raw 92.2 96.5 95.7
Boiling for 1 min
Soaking for 2 min 92.1 95.8 95.1
Boiling for 3 min
Soaking for 2 min 93.6 96.0 95.5
Raw 92.3 95.7 95.8
Boiling for 1 min
Soaking for 2 min 91.6 95.9 94.9
Boiling for 1 min
Soaking for 10 min 91.9 95.9 95.2
Raw 92.3 96.3 95.5
Boiling for 3 min
Soaking for 2 min 94.0 96.1 95.6
Boiling for 3 min 93.6 96.4 95.7

Soaking for 10 min
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Table 2 Changes of nitrate contents in Chingentsuai after cooking (mg/100 g ) .
Leaf Stem Edible portion
Raw 218.154+78.97 420.77%46.93 381.53+51.30
Boiling for 1 min 175.33+17.92 389.21+30.84 349.00+25.30
Soaking for 2 min }** i\
%
Boiling for 3 min
Soaking for 2 min 95.61% 4.15 328.02£24.58 246.11148.37
Raw 237.79%x73.15 423.131+46.67 387.48+50.32
Boiling for 1 min
Soaking for 2 min 180.72i19.36:|* 392.89+33.57 353.93+£29.32
Boiling for 1 min
Soaking for 10 min 139.24+16.23 387.52+21.78 342.61+19.38
Raw 178.03%£55.94 387.82+17.88 343.45+27.18
ok ek
Boiling for 3 min :’ J
Soaking for 2 min 89.01+15.87 307.02+21.42 248.03+22.14
Boiling for 3 min 78.61+ 9.51 273.63+ 8.71 220.97+ 5.58

Soaking for 10 min

Values are expressed as mean+SD(n=3).
Significantly different at the level of *: p<0.05, **:p<0.01.
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Table 3 Changes of total ascorbic acid contents in Chingentsuai after cooking(mg/100g ).

Leaf Stem Edible portion
Raw 78.74+23.66 22.74+ 2.42 33.07% 6.16
Boiling for 1 min _
Soaking for 2 min 41.60+15.04 19.94+ 2.15 23.97+ 4.45
%
Boiling for 3 min |
Soaking for 2 min 16.88+ 5.24 17.00+ 1.34 16.88+ 2.34
Raw 88.94+ 9.36 24.33+ 0.40 36.23+ 1.78+
Boiling for 1 min ]** :|** o
Soaking for 2 min 47.07+ 7.54 22.06+ 1.26 26.66+ 0.89+
%
Boiling for 1 min
Soaking for 10 min 35.64+ 5.74 21.82+ 0.93 24.38%+ 1.04-
Raw 83.34+12.72 26.98+ 1.86 38.69+ 3.11
Boiling for 3 min J** 1** J***
Soaking for 2 min 18.80+ 3.34 19.83+ 1.41- 19.48+ 1.93
Boiling for 3 min 16.31% 2.09 19.92+ 1.65 18.95+ 1.78

Soaking for 10 min

Values are expressed as mean+SD(n=3).
Significantly different at the level of *: p<0.05, %% : p<0.01, ***: p<(}.001.

Table 4 Changes of ascorbic acid contents in Chingentsuai after cooking (mg/100g ) .

Leaf Stem Edible portion
Raw 63.47+22.17 19.14+ 3.02 27.28+ 6.17
Boiling for 1 min
Soaking for 2 min 35.18i11.92} 15.72+ 5.58} 19.36+ 2.63:|
% % £
Boiling for 3 min
Soaking for 2 min 14.26+ 4.30 13.90x 0.89 13.90+ 1.75
Raw 73.38+ 8.89 21.26+ 1.20 30.83+ 1.33
Boiling for 1 min ]** J** J***
Soaking for 2 min 37.79+£ 8.33 16.71£ 0.92 20.61£ 0.89
Boiling for 1 min
Soaking for 10 min 31.81+ 5.56 18.30+ 0.92 20.74+ 1.28
Raw 65.641+10.44 21.42+ 1.87 30.59+ 2.28
Boiling for 3 min ]** :|* }***
Soaking for 2 min 15.35+ 2.69 15.75+ 1.13 15.59+ 1.50
Boiling for 3 min 14.25+ 2.15 16.67+ 1.76 16.02+ 1.85

Soaking for 10 min

Values are expressed as mean+SD(n=23).
Significantly different at the level of *: p<0.05, #*:p<0.01, ***: p<0.001.
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Table 5 Changes of dehydroascorbic acid contents in Chingentsuai after cooking{(mg/100g ).

Leaf Stem Edible portion
Raw 15.27+ 3.16 3.60+ 0.89 5.80+ 1.36
Boiling for 1 min _
Soaking for 2 min 6.42+ 3.12 4.22+ 1.58 4.62+ 1.83
£3
Boiling for 3 min _

Sonbing for 2 min 2.62+ 1.21 3.10+ 0.57 2.984+ 0.72
Raw 15.56+ 2.93- 3.06+ 0.88 5.40+ 1.47
Boiling for 1 min 9.28+ 1.04 5.35% 0.52 6.05+ 0.46

Soaking for 2 min x :l

ok ok
Boiling for 1 min i i

Sonting for 10 min 3.83+ 0.81 3.58+ 0.28 3.64+ 0.25
Raw 17.70+ 2.64 5.56+ 1.63 8.11+ 1.79
Boiling for 3 min 3.44+ 0.89 4.08+ 0.49 3.89+ 0.62

Soaking for 2 min J*

Boiling for 3 min 2.074 0.28 3.254 0.12 2.93+ 0.17

Soaking for 10 min

Values are expressed as mean+SD(n=3).
Significantly different at the level of *:p<0.05, #%: p<0.01, #*% : p<0.001.
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Fig.1 Influence of boiling time followed by
soaking for 2 min on the ratio of remaining
nitrata(A) and total vitamin C(B) in leaf
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Fig. 2 Influence of soaking time after boiling for 1 min on the
ratio of remaining nitrate(A) and total vitamin C(B) in leaf
(o---0), stem(e--—) and edible portion(e—e),

Each value represents mean®SD. Significantly different from
each former value, *:p<0.05, **:p<0.01, *¥*:p<(. 001.
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Fig. 3 Influence of soaking time after boiling for 3 min on the
ratio of remaining nitrate(A) and total vitamin C(B) in leaf
(o---0), stem(e——) and edible portion(e—s).

Each value represents mean®SD. Significantly different from
each former value, *:p<0.05, **:p<0.01, ***:p<0.001.
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