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Evaluation of Internal Quality of Kale Leaf by
Non—Destructive Color Measurement
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Abstract. Kale leaf had similar contents of vitamin C, NO;, P, Ca, Mg, and Fe with reported values.
Among these internal quality factors, NO; content which has been a concern recently, ranged from 139 to
429 mg in 100 g fresh kale leaf. Kale showed high vitamin C content ranging from 106 to 203 mg in 100 g
fresh leaf. The relative concentration of chlorophyll and b value color had a high correlation coefficient (r)
with vitamin C, NO;, Mg and Fe content. The relationship between NO; content and the relative concentra-
tion of chlorophyll was given by the following linear equation: NO; content =21.55 + (5.907 x the relative
concentration of chlorophyll) with an r of 0.910%*. Correlation between NO; content and b value was also
very dependable (r=-0.901**). Vitamin C content and the relative concentration of chlorophyll showed a
high correlation, r = ~0.858**. Among internal quality factors, vitamin C content increased with decreasing
NO; content and their correlation coefficient was high (r=-0.795**). Consequently, NO; content of kale
leaf could be inferred from an external nondestructive method, such as the relative concentration of chloro-
phyll. We may be able to produce high quality kale leaves containing high amount of vitamin C and low
content of NO; using this method.
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Table 1. The quality of kale leaves classified by the optical chlorophyll content.

Chlorophyll Color Content (mg/100 g FW)
(SPAD unit) L a b NO; Vit.C Mg Fe P Ca
18 46.9 -9.7 20.1 139 190 33.6 1.09 124 84
32 45.6 9.1 17.0 149 203 47.7 4.49 77 388
38 50.3 -9.4 144 229 187 448 1.94 60 150
42 41.6 —8.3 13.9 299 173 58.2 1.22 66 294
44 42.0 —6.6 9.7 379 169 95.8 1.35 56 113
48 38.1 -5.6 10.1 299 146 64.4 2.09 60 191
51 374 —4.2 6.2 287 125 41.5 224 103 172
57 40.2 -39 5.6 349 148 85.6 3.74 105 244
60 38.6 -3.8 5.8 349 156 68.8 4.99 71 383
61 40.2 —4.3 6.1 379 139 78.6 4.60 71 366
63 33.6 -1.5 4.7 415 132 63.4 4.87 97 197
69 37.7 0.7 -0.7 429 106 74.9 4.94 74 342
Aver. 41.0 =55 9.41 309 56 63.5 3.13 66 244
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Table 2. Correlation coeflicients among 11 quality factors in kale leaf.

ChI(SPAD) L a b NO; Vit.C Mg Fe p Ca
Chlorophyll(SPAD unit) —0.786"  0.923"" -0.969"" 0910 -0.858" 0.635°  0.687° -0202  0.461
L -0.846™ 0.788" —0.754™ 08317 0449 0472 -0.084 —0.228
-0.962" 08477 -0931" 0526  0.668°  0.057 0.319
b -0.901" 0920 -0.618 —0.615" 0.099 -0.336
NO; —0.795"  0.802 0445 0274 0220
Vit.C -0.402 0436 -0.075 -0.162
Mg 0321  -0390 0212
Fe 0.008  0.744™
p -0.287
Ca
*, ** Significant at 5% and 1% level, respectively (n = 12).
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Fig. 1. Correlation between optical chlorophyll and NOs content (a), optical chlorophyll and vitamin C content (b), Fe con-
tent and Ca content (c), and NO; content and vitamin C content (d) of the kale leaf.
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