Trace Nutrients Research 40: 1—-5 (2023)

E ) > H Moringa oleifera DEICEEN S 3
ERME Rk 73 OO 7E 2 BY FE4h

HOR O KT W Mo BA
(BVER AL fir TR AT A A LR JE R )
(Z%fh 2023478 H 28 H, =¥ 202349 3 26 H)

Quantitative evaluation of minerals, vitamin C,
and antioxidants in the leaves of Moringa oleifera

Yui Iwami, Munehiro YosHIDA
Laboratory of Food and Nutritioinal Sciences, Faculty of Chemistry, Materials
and Bioengineering, Kansai University

Summary

To quantitatively evaluate the constituents of Moringa (Drumstick tree, Moringa oleifera) leaves, the content of
various minerals (potassium (K), calcium (Ca), iron (Fe), manganese (Mn), zinc (Zn) and copper (Cu)) and vitamin C
in Moringa leaves and Aojiru (green juice) powder made from them were measured and compared with Aojiru
powder made from other plants, and green tea powder. In addition, total polyphenol content and antioxidant activity
were measured and evaluated. Compared to the estimated average requirement (EAR) or adequate intake (AI), except
for manganese in pine needles, no Aojiru or tea powder, including moringa, were found to be a valuable source of
minerals and vitamin C. The freeze-dried powder of fresh Moringa leaves had a higher vitamin C content than the
Aojiru powder, but the minerals content was comparable. Total polyphenol content and antioxidant activity were
generally correlated, with green tea powder having the highest in both. Although Moringa contains some minerals,
vitamin C, and antioxidants, the amount of these components were not found to be superior to those of other Aojiru
ingredients and tea leaves. We concluded that Moringa is insignificant as a food rich in minerals, vitamin C, and

antioxidants.
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Table 1 Aojiru (green juice) powder and tea powder used as samples in this study

Japanese name English name Nomenclature Production area
JHEF (£ H) Moringa (Horse radish tree, Moringa oleifera Okinawa
Drumstick tree, Ben oil tree) .
Shiga
Philippines
TN Ashitaba Angelica keiskei Shiga

Tokyo, Hachijo Island

FALF (REAE)

Barley grass

Hordeum vulgare Shimane

New Zealand

Vav) Mulberry leaves Morus sp. Kumamoto
Japan
r—) Kale Brassica oleracea var. acepha- QOita

la .
Kagoshima

Ry R T Botanboufuu

Peucedanum japonicum Okinawa, Yonaguni Island

Kagoshima, Kikai Island

< (QER/ER /A Pine needles Pinus luchuensis Okinawa, Ishigaki Island
(7Hh=) Pinus densiflora Tokushima
IEF Japanese mugwort Artemisia sp. Aomori
Okinawa
F ¥ (RIZE) Green tea (Sencha) Camellia sinensis Kagoshima
€729 Green tea (Matcha) Shizuoka
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Table 2 Content of minerals and vitamin C in 3 g (daily intake of Aojiru) of powder samples

Samples K Ca Fe Mn 7n Cu Vitamin C
Moringa Freeze-dried powder 586 613 028 008 0076  0.050 8.89
of fresh leaves -
Okinawa 763 75.1 0.34 0.09 0.094 0.062 5.02
Shiga 78.0 57.6 0.21 0.16 0.040 0.027 1.46
Philippines 62.1 69.0 0.59 0.09 0.059 0.039 0.29
Ashitaba Shiga 103.8 25.3 0.14 0.13 0.029 0.017 0.23
Tokyo, Hachijo Island 112.3 46.3 0.20 0.34 0.131 0.035 1.45
Barley grass Shimane 58.7 2.2 0.70 0.03 0.079 0.020 0.18
New Zealand 86.0 4.3 0.23 0.02 0.052 0.010 0.87
Mulberry leaves Kumamoto 84.3 82.6 0.31 0.29 0.071 0.023 0.36
Japan 68.2 64.0 0.33 0.19 0.106 0.021 042
Kale Oita 126.0 59.0 0.16 0.11 0.083 0.019 6.54
Kagoshima 88.1 52.6 0.18 0.09 0.124 0.014 1.53
Botanboufuu Okinawa, Yonaguni Island 79.5 62.6 0.21 0.23 0.142 0.027 113
Kagoshima, Kikai Island 95.0 71.7 0.35 0.16 0.126 0.034 1.54
Pine needles Okinawa, Ishigaki Island 254 3.8 < 0.10 9.95 0.051 0.010 4.23
Tokushima 15.0 10.6 043 142 0.086 0.007 2.76
Japanese mugwort Aomori 92.3 14.2 0.20 0.46 0.085 0.029 < 0.01
Okinawa 96.2 234 1.62 0.27 0.124 0.044 < 0.01
Green tea Kagoshima (Sencha) 76.5 5.6 0.47 2.38 0.118 0.028 7.80
Shizuoka (Matcha) 65.8 11.2 0.26 378 0.083 0.061 4.89
EAR or AI for adults® * Male 2500 600 6.5 4.0 9 0.7 85
Female 2000 550 9.0 35 7 0.6 85

Content of minerals and vitamin C of powder samples are shown in mg.
*EAR (estimated average requirement) for Ca, Fe, Zn, Cu, and AI (adequate intake) for K and Mn

** EAR for menstruating women aged 30-49 and 50-64



Table 3 Content of total polyphenol in 3 g (daily intake of Aojiru) of powder sample and antioxidant activity TEAC

T e
Moringa Freeze-dried powder of fresh leaves 64.7 0.016
Okinawa 44.9 0.008
Shiga 38.9 0.007
Philippines 52.3 0.010
Ashitaba Shiga 39.8 0.024
Tokyo, Hachijo Island 50.0 0.053
Barley grass Shimane 14.1 0.005
New Zealand 23.8 0.009
Mulberry Kumamoto 38.1 0.005
leaves
Japan 32.8 0.001
Kale Oita 204 0.005
Kagoshima 194 0.004
Botanboufuu Okinawa, Yonaguni Island 479 0.006
Kagoshima, Kikai Island 474 0.040
Pine needles Okinawa, Ishigaki Island 52.7 0.074
Tokushima 89.6 0.028
Japanese mug-  Aomori 97.0 0.082
wort
Okinawa 43.8 0.028
Green tea Kagoshima (Sencha) 232.8 0.146
Shizuoka (Matcha) 220.3 0.099
Average 63.5 0.033
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Fig. 2 Relationship between total polyphenol and antioxidant
activity TEAC
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