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INTRODUCTION

The “triple burden of malnutrition” is a growing challenge in sub-Saharan Africa.
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Figure 2: Pro-vitamin A (B-carotene) and non-pro-vitamin A (lutein, violaxanthin, neoxanthin)

RSN\ E® a o contents of selected AlVs from llala and Kisutu markets (Mean # SE, n = 3, Tukey’s HSD test,
Figure 1: Selected AlVs (from pp.), Chinese p < 0.05. Different superscripts indicate significant differences of total carotenoids between the
cabbage (Brassica chinensis), Black nightshade (Solanum nigrum), Pumpkin leaves values in each market, AM = Amaranth, CC = Chinese cabbage, NS = Black nightshade, PL =
(Cucurbita maxima) Pumpkin laves)

Total phenolic acid contents of AlVs from llala and Kisutu markets

METHODS e Significant higher total phenolic acid contents in black nightshade compared to

. . . other AIV samples obtained from llala market (Figure 3).
Vegetable samples of Amaranth spp. (AM), Brassica chinensis (CC), Solanum

nigrum (NS) and Cucurbita maxima (PL) were procured from llala and Kisutu e Significant higher total phenolic acid contents In both amaranth and Chinese

markets, llala district, Dar es Salaam region, Tanzania. Leaf material was shipped cabbage (compared to black nightshade and pumpkin leaves from Kisutu market
on dry-ice to Humboldt-Universitat zu Berlin for freeze-drying and further analysis. (Figure 3).

Mineral contents were extracted and quantified by Inductively Coupled Plasma- e The type of vegetable, the market and the interaction of both factors had a
Optical Emission Spectrometry (ISO 11464; ISO 11465). Secondary plant significant influence on the total phenolic acid contents of the AlVs (Eta partial test,
metabolites were extracted and quantified by High-Performance Liquid 0 < 0.05, partial eta square > 0.970).

Chromatography (carotenoids: Mageney et al., 2016; phenolic acids: Forster et al., -

2015).

significant influence on the contents of selected minerals (Eta partial test, p <

0.05, partial eta square > 0.904) (Table 1). 0
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Table 1: Mineral contents of selected AlVs from llala and Kisutu markets
ILALA MARKET

Mineral Ca[g/100g DW] Fe [mg/100g DW] K [g/100g DW] Mg [g/100g DW] Zn [mg/100g DW]
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RESULTS :
Mineral contents of AlVs from llala and Kisutu markets 0 T b
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e The type of vegetable, the market and the interaction of both factors had a o bl

Phenolic acid content [umol/g DW]

llala Kisutu
Market
Vegetable AM 2.23 +0.00P 85.99 + 3.35¢ 5.55 + 0.10¢ 1.38 + 0.01¢ 4.15 + 0.02¢
CC 355 + 0.01¢ 66.98 + 0 36° 3.43 + 0.042 0.71 + 0.002 393+ 0.022 B Amaranth Chinese cabbage mBlack nightshade = Pumpkin leaves
NS 2.02 + 0.002 22.08 + 0.162 3.60 + 0.01P 0.84 + 0.00P 4.051 + 0.01° : . . .
- 3.48 + 0.03¢ 34.5240.475 4.49 +0.01c 1.07 + 0.00° £ £6 + 0 05 Figure 3: Phenolic acid contents of selected AlVs from llala and Kisutu markets (Mean

+ SE, n = 3, Tukey’s HSD test, p < 0.058. Different superscripts indicate significant

KISUTU MARKET . .
differences between the values in each market).

Mineral Ca[g/100g DW] Fe [mg/100g DW] K [g/100g DW] Mg [g/100g DW] Zn [mg/100g DW]

Vegetable AM 2.49 £ 0.00° 55.54 + 2.23°¢ 3.20 £ 0.02° 1.46 + 0.01¢ 8.60 £ 0.07°¢

CC 2.51 £ 0.01° 30.73 £ 0.12° 6.01 + 0.024 0.55 + 0.002 3.92 £ 0.092 ‘ O N ( L U S I O N
NS 1.89 £ 0.012 27.07 +1.082 4.14 + 0.03°¢ 0.83 £ 0.01P 4.19 + 0.02°
PL 3.76 £ 0.03° 26.91 + 0.552 2.95 + 0.022 0.92 + 0.00° 14.06 + 0.074

e The Interaction of the factors vegetable and market had a significant influence on
Mineral contents of selected AlVs from llala and Kisutu markets. (Mean + SD, n = 3, the mineral, violaxanthin, lutein, total carotenoids and total phenolic acid contents of
Tukey’s HSD test, p < 0.05. Different superscripts indicate significant differences between the the AIVs. For the neoxanthin and B-carotene contents, only the vegetable type had
values in each market). a statistically significant effect.

e The contents of minerals provided by the AlVs indicate that these could contribute
to the recommended nutrient intake of people of different age groups. These,
alongside the secondary plant metabolites with potential health promoting effects,
play a vital role to improve local diets and combat the triple-burden of malnutrition In
llala district, Tanzania.

Carotenoids content of AlVs from llala and Kisutu markets

e Significant higher total carotenoids in pumpkin leaves and amaranth compared
to Chinese cabbage and black nightshade from llala market (Figure 2).

e Significant higher total carotenoids In black nightshade compared to amaranth,
Chinese cabbage and pumpkin leaves from Kisutu market (Figure 2).

e The interaction of the factors vegetable and market had a significant influence on
the total carotenoids, violaxanthin and lutein contents (Eta partial test, p < 0.05,

partial eta square > 0.523). For neoxanthin and [(-carotene contents, only
vegetable type had a statistically significant effect (partial eta square > 0.466). R E F E R E N C ES
e [FoOrster, N., Ulrichs, C., Schreiner, M., Arndt, N., Schmidt, R., and Mewis, |. (2015). Ecotype

Variability in Growth and Secondary Metabolite Profile in Moringa oleifera: Impact of Sulfur and
Water Availability. J. Agr. Food Chem., 63(11), 2852—-2861.

e Mageney, V.; Baldermann, S. & Albach, D C. (2016): Intraspecific variation in carotenoids of
Brassica oleracea var. sabellica. Journal of Agricultural and Food Chemistry 64: 3251-3257

e Nutrition-sensitive interventions linked to AIV production and post-harvest
treatments should be conducted to improve local food environments by increasing
the availability of such affordable nutrient-dense vegetables.
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