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Abstract

Chemical properties of the different parts of watercress(Oenanthe javanica D.C.) grown and
harvested from the culture fields under different cultivating methods were studied. In proximate
analyses of watercress in parts, moisture contained more in stem than in root or in leaf, but crude
protein and crude lipid contents were lower in stem than in root or in leaf. Crude ash in root
contained up to about double amount in leaf or stem. Major mineral elements detected in
watercress were Fe, Mg, Ca, and K, and their contents in root was higher than those in stem or
leaf. Especially, Fe in root was significantly higher than that in stem or in leaf. Total free sugar
composed mainly with fructose and glucose, was the highest in watercress from Hwasoon and
followed the watercress from Jeonju and Donggok in order. Free sugar content was highest in leaf
and the lowest in root. Major water-soluble vitamins were vitamin C, thiamin and biotin and the
content of vitamin C was higher than others. These vitamins contained more in leaf than in stem or
root. Niacin contained 6.09 mg/100 g in leaf of watercress from Hwasoon, which was much
higher than others, but it was not detected in stem of watercress from Jeonju. Organic acids
detected were oxalic acid, citric acid and malic acid and other 12 organic acids were not detected.
In fatty acid composition, there were significant differences among watercresses from different parts
and different culture fields. Linoleic acid, linolenic acid and palmitic acid were major fatty acids
contained in watercress and it took about 80% of the total content. Amino acid content in leaf was
higher than that in root and in stem. Glutamic acid and proline were major amino acids in stem of
watercress from Jeonju and in stem of watercresses from Hwasoon and Donggok, respectively. In
leaves of all three watercresses glutamic acid content was the highest.
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<Table 1> Proximate composition in different parts of Oenanthe javanica D.C. %)
(e
B Il) Hz) m3)
Item —
B | stems. | leaves roots stems leaves Toots stems leaves roots
Moisture 94.29+0.34 {92.04£0.19 {93.37£049 |94.91+0.11 92.10+0.21 {94.03+0.12 190.07£0.70 |88.91 £0.72 |89.72+0.46
Crude protein 0924001 | 283+£001 | 1.642001 | 088003 | 2914002 | 137+£005 | 0.87£0.02 | 2541002 | 1424005
Crude lipid 0231005 | 0.71£002 | 0232004 | 021£0.03 | 0734003 | 023+£0.03 | 0442005 | 093£0.02 | 0.32+0.03
Crude ash 0921003 | 0924003 | 2.14£0.02 | 0.82£0.03 | 089004 | 2374002 | 1.31+£0.02 | 1.18+£0.02 | 3.42+£0.03
Crude fiber 1.04£0.13 | 0.89+£0.05 | 1.02£0.04 | 1.00+0.10 | 0.82+£0.04 | 091£0.06 | 227£023 | 1.981+0.13 | 2.07+0.08

1) T : Watercress cultivated on general rice field under water culture in Jeonju.
2) I : Watercress cultivated on green-house rice field under controlled water culture in Donggok.
3) I : Watercress cultivated on dry field under dry culture in Hwasoon.
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<Table 2> Minerals in different parts of Oenanthe javanica D.C

(mg/100g)
Zn 048 0.50 329 040 041 2.68 042 0.72 4.00
Cu 0.05 0.10 0.16 0.06 0.10 0.10 0.08 0.13 0.19
Fe 1.63 1.03 27.14 0.60 1.73 26.76 1.60 6.06 62.52
Mn 0.89 1.54 217 1.04 4.69 38.39 1.73 226 2.04
Mg 20.27 51.09 83.73 24.58 5141 94.08 46.29 73.67 86.61
Ca 39.06 68.84 14412 4232 81.76 116.26 93.93 104.13 128.49
Na 45.38 2292 91.02 37.62 4850 86.13 2631 54.08 66.10
K 252.57 286.19 156.35 198.39 235.20 123.34 208.08 326.10 23642

1) T : Watercress cultivated on general rice field under water culture in Jeonju.
2) T : Watercress cultivated on green-house rice field under controlled water culture in Donggok.
3) II : Watercress cultivated on dry field under dry culture in Hwasoon.

<Table 3> Free sugars in different parts of Oenanthe javanica D.C.

(mg/100g)
Glucose 736 | 63 | 46 535 594 213 705 679 434
Fructose 887 | 1109 705 683 775 396 96 807 550
Sucrose 54 93 13 137 167 » o) 614 80
Total 1677 | 1875 764 | 1355 | 153 61 | 183 | 2100 | 1114

1) T : Watercress cultivated on general rice field under water culture in Jeonju.
2) 1 : Watercress cultivated on green-house rice field under controlled water culture in Donggok.
3) I : Watercress cultivated on dry field under dry culture in Hwasoon.
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<Table 4> Water-soluble vitamins in different parts of Oenanthe javanica D.C.

(mg/100g)
Eol D e

L leaves | roots stems leaves O0ts stems—; leaves - | roots
Thiamine 995 | 15.13 1.09 11.92 0.17 314 426 2.18
Nicotinic amide - 1.78 1.74 0.22 0.88 0.81 1.21 6.09 0.17
Pyridoxine - 0.48 0.35 0.19 0.48 0.15 0.10 0.12 0.03
Folic acid 0.01 0.34 0.03 0.06 022 0.38 0.03 1.16 0.62
Rivoflavin fr. 0.34 0.09 0.03 0.02 0.10 - 0.05 -
Biotin 1.92 8.37 237 6.78 2.04 452 3.36 3.53 3.07
Vitamin C 528 27.08 3.16 a 297 | 31.62 3.69 I 12.23 48.25 352

1) T : Watercress cultivated on general rice field under water culture in Jeonju.
2) 11 : Watercress cultivated on green-house rice field under controlled water culture in Donggok.
3) I : Watercress cultivated on dry field under dry culture in Hwasoon.
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<Table 5> Organic acids in different parts of Osnanthe javanica D.C.

(mg/100g)
SR m n? P
; S| stems leaves T roots sterms leaves roots stems | leaves oots
Oxalic acid 66 | - 3714 - . 282.0 1389 : 186.7
Citric acid 68.1 454.1 13 303 794 110.1 - - 32
Malic acid 69.2 185.0 395 66.9 183.4 105.7 2412 259 459
Total 2039 639.1 4122 972 2628 | 4978 380.1 259 235.8

1) T : Watercress cultivated on general rice field under water culture in Jeonju.

2) I : Watercress cultivated on green-house rice field under controlled water culture in Donggok.

3) I : Watercress cultivated on dry field under dry culture in Hwasoon.
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<Table 6> Fatty acids in different parts of Oenanthe javanica D.C.

(area %)
s T2
stems leaves roots stems leaves roots :
Myristic acid (C140) - 0.13 0.15 - 0.06 013 | - 112 0.02
Pentadecanoic acid (C1s.9) - - 0.32 - - 0.21 - - 0.09
Palmitic acid (Cy¢,0) 21.72 17.00 38.74 22.02 16.84 29.59 19.88 16.58 19.87
stearic acid (Cig.) 021 0.11 0.57 021 0.15 045 0.34 033 0.64
Arachidic acid (Cyg.0) 021 0.07 0.52 0.08 0.06 0.27 0.09 0.09 0.23
Behenic acid (Cz).0) 0.13 0.02 032 0.10 0.08 0.39 0.07 0.06 0.15
Saturated fatty acid 22.27 17.33 40.62 2241 17.19 31.04 20.38 18.18 21.00
Palmitoleic acid (Cy6:1) 0.38 1.03 0.53 0.54 242 0.75 0.39 035 0.12
Oleic acid (Cyg.1) 1.10 0.41 1.29 0.74 0.38 1.32 1.90 2.00 4.65
Linoleic acid (C;3.2) 55.70 24.86 5521 53.03 37.59 64.00 62.04 29.15 67.81
Linolenic acid (Ci3.3) 20.55 56.37 235 23.28 242 2.89 1529 50.32 6.42
Unsaturated fatty acid 77.73 82.67 59.38 77.59 82.81 6896 | 79.62 81.82 79.00
1) T : Watercress cultivated on general rice field under water culture in Jeonju.
2) T : Watercress cultivated on green-house rice field under controlled water culture in Donggok.
3) I : Watercress cultivated on dry field under dry culture in Hwasoon.
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<Table 7> Amino acids in different parts of Oenanthe javanica D.C.

(mg/100g)
e el

Ste ] : roots stems leaves roots stems leaves . | roets
Aspartic acid 76.5 1539 514 34.0 1784 84.8 347 315.2 90.0
Glutamic acid 115.1 3419 99.8 77.1 2629 123.8 70.3 3704 108.3
Serine 58.1 192.6 107.7 58.8 173.5 101.8 57.0 134.6 974
Glycine 622 217.6 99.6 9 206.4 71.7 71.6 1129 61.9
Histidine 399 182 5.5 17.1 10.1 6.6 252 401 09
Threonine 40.3 138.8 58.8 423 117.1 49.3 422 85.8 45.1
Alanine 59.1 1964 53.1 59.3 195.8 59.9 583 1164 67.6
Arginine 63.1 1775 65.2 48.8 168.7 659 48.5 144.1 58.0
Proline 55.1 1969 81.9 107.2 2279 64.3 105.2 101.1 58.8
Tyrosine 430 115.1 714 438 1183 62.8 423 88.2 48.5
Valine 54.3 1884 61.7 68.1 188.0 484 67.6 129.8 68.7
Methionine 11.8 397 26.7 12.5 452 147 12.7 26.9 11.6

Cystine 9.6 2.3 - 54 2.8 - 104 29 -
Isoleucine 27.1 99.1 328 38.0 110.3 20.0 373 789 414
Leucine 540 2177 432 7.7 265.1 39.1 71.8 152.1 68.4
Phenylalanine 40.8 161.8 43.6 66.2 2124 351 68.2 944 471
Lysine 51.6 116.1 30.0 27.6 159.6 337 25.1 104.6 583
EAA 3829 1,157.3 3722 3923 1,276.5 312.8 398.6 856.7 399.5
Total 861.6 25740 | 9374 850.8 2,642.5 887.9 848.4 2,0984 932.0

1) T : Watercress cultivated on general rice field under water culture in Jeonju.

2) T : Watercress cultivated on green-house rice field under controlled water culture in Donggok.

3) [ : Watercress cultivated on dry field under dry culture in Hwasoon.
X : All values shown at X columns are mg/100g of amino acids.
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