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Effect of Blanching Condition on the Chemical Composition of the Spinach
Grown ip Winter Greenhouse
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Abstract

Spinach has been grown in the bare soii, but nowadays it is generaliy grown in the greenhouse through four
seasons. The kind of spinach is variable and the taste, shape and nutritive compostion of the spinach may be
different. In this research, the effect of blanching condttion on the chemical compasition of winter greenhouse
grown spinach was investigated. The mean chemical composition of raw spinach was 3.0% of crude protein, 0.
5% of crude fat, 1.0% of crude ash, 12.88mg% of vitamin C, 46.38mg% of phosphorus, 37.95mg% of calc-
um and 710mg% of oxalic acid. Increasing the bianching time and water volume, the chemical composition
contained in spinach was decreased, and especially decreasing range of the oxalic acid was large. When 1% of
sait was added, vitamin C was increased.
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Table 1. Condition for oxafic acid analysis by HPLC

item Condition
Instrument Water associates 6000A pump
Column Aminex HPX-87H (Bio-Rad Lab) : 300x 7.8mm
Detector LY 210nm Atterr 2 1024, 0.5 ALUFS
Mobile phase  0.008N Hz504
Flow rate 0.06mi/min.
Chartspeed  0.5¢cm/min.
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Yabie 2. Vitamin C, P, Ca and oxalic acid content of winter greenhouse grown spinach by blanching water and time

fumit : m{,%)
Amount of Blanching time {min.)
blanching Component -_
water {g) 0 1 2 3 4 5

P 46.38 36.83 35.15 33.31 29.0 26.59

Ca 37.95 32.30 31.03 30.00 2813 27.47

600 Oxalic acid 71000 630.00 448.00 555.00 475.00 420,00
Ca/oxalic acid 0.05 0.05 0.06 0.05 0.06 0.07
Combhinable Ca 315.95 280.35 248.31 247.06 211.46 186.90

Available Ca —278.00 - 248.05 -217.28 -217.28 -133.33 -159.43

P 46.38 353.27 33.44 31.33 291 2b.55

Ca 37.95 30.1¢ 27.59 27.62 26.30 28.70

- Oxalic acid 710.00 558.00 563.00 524.00 512.00 437.00
750 Ca/oxalic acid 0.05 .05 0.05 .05 Q.05 (.06
Combinable Ca 315.93 248,37 250.53 233.18 227.84 194.46

Available Ca - 278.00 -218.21 -222.94 —205.56 —-201.54 - 168.76

P 46.38 35.23 30.12 28.56 27.7¢ 27.65

Ca 3795 26.35 24.18 23.60 22,12 20.99

Oxalic acid 710.00 537.00 523.00 452,00 434.00 375.00

200 4 /oxalic acid 0.05 0.05 0.05 0.05 0.05 0.06
Combinable Ca 31393 23896 2312.74 2 .14 19313 166.87

Available Ca - 278.00 —212.61 - 208.56 -177.54 -171.01 ~145.88

P 46.38 33.46 27.46 25.45 23.00 22.78

Ca 37.95 26,33 25.18 22.47 19.24 18.55

1200 Oxalic acid 710.00 522.00 542.00 512.00 420.00 347.00
- Ca/oxalic acid 0.05 .05 0.05 Q.04 0.05 0.05
Combinable Ca 315.93 232.29 24119 227.84 186.90 154.42

Available Ca - 278.00 —205.96 - 205.37 - 135.87

-~ 216.03 - 167.66
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Fig. 1. Changes in reducing sugar content from blanch effi-
uent of winter greenhouse grown spinach by blanch-
ing water and time, -

Symbols by amount of blanching water *
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Tabte 3. Changes in chemical composition of winter greenhouse grown spinach by various levels of salt concentration in blanching

water

Salt concentration (%)

Chemical composition

0 0.5 i 2 3

Vitamin C (mg%) 8.54 11.75 13.75 11.88 B.75
P {mg%} 33.44 30.24 28.94 29.53 25.38
Ca {mg%) 27.5% 24.30 23.63 23.90 23.00
Oixalic acid {mg%) 563.00 649,00 680.00 660,00 67%.00
Ca/oxalic acid .05 Q.04 0.03 0.04 0.03
Combinable Ca  (mg%;) 250.53 288.80 302.60 293.70 30215
Available Ca (mg %) - 22294 -~ 264.50 - 278.97 - 269.80 —-279.15
Reducing sugar (mg%!} 3.60 3.70 3.50 3.60 3.70

*Result from blanch effiuent of spinach
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