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Teff (Eragrostis tef) is a tropical

cereal, and a staple food in

Ethiopia. Teff is rich in minerals, and

more nutritious than most western

staple cereals. Teff contains high

levels of vitamins C, A and B, has an

excellent amino acid composition

and desired unsaturated fatty

acids. Teff is also gluten free, high

in polyphenols and dietary fiber,

with a low glycemic index.

Fig.1. A. Teff plant; B. White and red teff grains

In recent years there is a growing

local and worldwide demand for

teff, by Celiac community and

health food consumers. in Israel, it

is also consumed by the Ethiopian

community. This demand results in

a large variety of teff products

available in stores, e.g. flour, bread

and pasta. Recently, teff is

commercially grown in Israel, in the

Negev and Golan heights.

Fig.2. Teff products: A. bread; B. pasta; C. flour

The aim of our research was to

study the effect of nitrogen (N),

phosphorus (P) and potassium (K)

nutrition and variety (white and

red) on the nutritional value of teff

grown in Israel.

Red and white teff seeds were

obtained from The Israeli Gene

Bank, and plants were grown in

pots in perlite medium, in a

greenhouse located at the Gilat

Center for Agricultural Research.

Fig.3. Teff plants in pots at the greenhouse.

Plants were exposed to 5 N levels in

an irrigation solution (10,20,40,80

and 120 ppm-parts per million), 4 P

levels (1,3,6, and 12 ppm) and 4 K

levels (10,20,40, and 80 ppm), as

previously described. Plants were

grown to full maturity and

harvested manually. Mineral

concentration was measured using

an atomic absorption instrument,

and total phenolic content was

measured using the Folin-Ciocalteu

method. Additionally, anti-oxidative

capacity of teff grains was

evaluated using TEAC-ABTS method,

and fatty acid composition analysis

was performed using a GC-MS

instrument.

Fig.4. Chroma-

togram of teff

fatty acid

composition

(GC-MS).

Our results show that for increasing

N (Fig. 5A), P (Fig 5B) and K levels

(Fig. 5C) fertilization, a decrease in

zinc contents was observed.

Figure 5. Effect of N (A), P (B) and K (C) on Zinc

contents in teff seeds.

In addition, total polyphenol

contents (TPC) increased with

increasing N fertilization in both

varieties (Fig 6).

Figure 6. Effect of N fertilization on tpc in white

(A) and red (B) teff grains.

Fatty acid analysis showed that N

fertilization resulted in an increase

in polyunsaturated fatty acids

(PUFA), and a decrease in saturated

fatty acids (SFA), with no changes in

monounsaturated fatty acid (MUFA)

Figure 7: Effect of N fertilization on fatty acid

composition in teff seeds. A. PUFA; B. SAT; C.MUFA

We showed that plant nutrition

regime might greatly affect teff

grains nutritional composition; Our

results indicate that fertilization

should be a delicate balance

between physiological needs, yield

outputs and nutritional outcomes,

and it’s hence relevant to both

consumers and growers.
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