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 5 

ABSTRACT  6 

 7 

Aims: Study digestibility of leaf proteins of Gnetum africanum and Gnetum buchholzianum 
and effects of some antinutritional factors on young male rats Wistar albinos. 
Study design: Nutritional enhancement of use of Gnetum spp leafy vegetables. 
Place and Duration of Study: Sample: Limbe botanical Garden of Cameroon between 
November 2013 and February 2014. 

Methodology: Proteins and antinutritional factors were determined using standard analytical 
methods. Standard diet AIN-93 was used as reference for preparation of experimental diets 
used for in vivo digestibility of these leafy vegetables. Rats were fed with diets containing the 
corresponding 5% (GA5P and GB5P for G. africanum and G. buchholzianum respectively) or 
10% (GA10P and GB10P) of leaf proteins. 
Results: Results showed that mean proteins contents was 16.70 mg/100g. Average contents 
of crude fibers, Neutral Detergent Fibers, Acid Detergent Fibers, crude phenolic compounds, 
tannins and phytates were respectively 36.17, 41.97, 37.80 g/100g and 478.80, 244.94, 
215.64mg/100. Rats’ growth was more promoted by diets containing 5% proteins. Protein 
Efficiency Ratio and Net Protein Efficiency Ratio were low. Digestibility Coefficient, Biological 
Value and Net Protein Utilization were high for 5% proteins diets. Principal Component 
Analyses revealed that fibers and antinutrients reduced growth and nitrogen retention from 
diet containing 10% protein.  
Conclusion: Gnetum spp. leafy vegetables have high contents of fiber, phenolic compounds 
and phytates which contribute to reduction of digestibility of theirs proteins. 
 

 8 
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1. INTRODUCTION  11 

 12 

Gnetum spp is a subspontaneous liana, largely distributed across tropical Africa forests, 13 

mainly in Cameroon, Gabon, Congo and Democratic Republic of Congo. There exits about 14 

thirty species of Gnetum spp. In Africa, more precisely in Cameroon, two species are 15 

common: G. africanum and G. buchholzianum. They are well known by local communities as 16 

useful plants, not only because of their edible leaves but, also for a number of medicinal 17 

uses (1). Gnetum spp leaves stand as one of the good vegetable source of proteins with 18 

values ranging between 16 and 18 g/100g dried mass. These proteins are of high nutritional 19 

value because of their essential amino acids contents (2, 3). It is well known that proteins 20 

are essential components of the diet needed for humans. Their basic function is to supply 21 

adequate amount of essential amino acids for body functions (4).  Since it is unlikely to 22 

obtain enough protein from animal source to meet up with increasing demand due to 23 

population growth, adequate protein sources should be investigated in plants. 24 

The nutritive value of a given protein depends on its content in essential amino acids 25 

and on the physiological utilization of specific amino acids after digestion (5). Low nutritional 26 
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value of vegetable proteins has long been ascribed to limiting amount of essential amino 27 

acids, poor proteins digestibility and high levels of antinutrients (6, 7). Previous study 28 

reported high contents of fibre, phytic acid and phenolic compounds in Gnetum spp leaves 29 

(3). Phytates and tannins form complex with dietary proteins and lower their bioavailability 30 

and digestibility (8). Dietary fibres bind organic compounds, decrease digestion and 31 

absorption of proteins and increase fecal bulk (9). One of the main ways of increasing value 32 

of leafy vegetable proteins is to make a more rational use of the available leafy vegetables. 33 

For instance, it is relevant to evaluate real contribution of a given leafy vegetable proteins to 34 

diets. Fokou and Domngang (10) found that rats retained only 57 to 70% nitrogen and lost 35 

weight when fed with G. africanum leaves based diet. Apart from this work and as far as our 36 

knowledge is concerned, little is known about nutritive value of leaf proteins of Gnetum spp 37 

found in Cameroon. The aim of this work is to evaluate the digestibility of proteins of Gnetum 38 

spp leaves in rats and the contribution of dietary fibre, phytic acid and phenolic compounds. 39 

2. MATERIAL AND METHODS  40 

 41 

Leaves of G. africanum and G. buchholzianum were harvested during drying season  42 

(November 2013–February 2014) in Limbe Botany Garden (South-West Cameroon; 43 

longitude : 4°0'46" North, latitude: 9°13'13" East). Leaves were washed with tap water, sliced 44 

into small pieces using a stainless steel knife and one part of the sample was cooked (300g 45 

of leaf per liter). Cooked and uncooked samples were then separately shade dried for one 46 

week with frequent turning to avoid fungal growth. They were later finely milled to obtain a 47 

powder using an electric blender. Samples were then freezed (-18°C) in a labeled 48 

polystyrene container for further analysis.  49 

 50 

2.1. Chemical analyses 51 

Chemical analyses were carried out on uncooked and cooked leaves of G. africanum 52 

and G. buchholzianum. AOAC (Association of Official Analytical Chemists) (11) methods 53 

were used for the determination of crude proteins, crude fibre, total phenolic compounds, 54 

tannins and phytates contents. Van Soest and Wine method (12) was used for determination 55 

of Neutral Detergent Fibre (NDF). Acid Detergent Fibre (ADF) was evaluated by treating 56 

powder of dried samples with a mixture of sulfuric acid and cetyltriethylammonium bromide 57 

according to Southgate et al. method (13). 58 

 59 

2.2. In vivo assays  60 

In vivo digestibility of the cooked dried and sliced leaves of Gnetum spp was carried 61 

out on young male rats (Wistar albinos) aged 21 ± 3 days and weighing 33 – 38 g. Casein 62 

was used as protein source in the control diet. Test diets and casein based diet (table 1) 63 
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were prepared according to the AIN-93 model (14). Cooked sample was use for in vivo study 64 

to favor digestibility and reduce negative effect of antinutrients. 65 

Rats were housed in individual stainless-steel metabolic cages with suspended 66 

bottom in a room temperature (23 ± 2°C) with alternating 12 hours period of light and dark. 67 

They were fed a reference diet (Altromin, Spezialfutter-Germany) for 3 days. They were then 68 

weighed, allocated to 6 groups (5 rats per group) and randomly assigned control diet (CAD), 69 

protein free diet (PFD) or experimental diets (GA5P, GA10P, GB5P, GB10P) (figure 1). Food 70 

and water were given ad libitum. Rats were fed for 15 days and weighed at the same time (9 71 

a.m. GMT) every two days. From day 10 to day 15, feces and urines were collected and 72 

nitrogen intake recorded for evaluation of digestibility. Fecal collections from each rat were 73 

dried in a ventilated oven (Binder, Bergstr-Germany) and analyzed for nitrogen by Kjeldahl 74 

method (11). Weight loss for free proteins group was used for determination of Net Protein 75 

Efficiency Ratio (NPER). Weight change and amount of food consumed during experimental 76 

period were used for Protein Efficiency Ratio (PER) determination. The protocol used was 77 

approved by the National Ethics Committee of Cameroon.  78 

The following formulars were used for calculation of PER and NPER: 79 

 80 
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Wg = weight gain; PI = Protein intake; Wl = weight loss by group which received a protein 82 

free diet. 83 

 84 

PERCAAS and NPERCAAS which are the corresponding values of PER and NPER 85 

corrected by the Chemical Score (CS) of amino acids were obtained as a product of PER 86 

and NPER values by the lowest value of CS which was 0.17 for G. africanum and 0.19 for G. 87 

buchholzianum proteins. According to PDCASS (Protein Digestibility Corrected Amino Acid 88 

Score) method, Chemical Score (CS) of amino acids was calculated as followed (15): 89 

 90 
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91 

 92 

Kjehdahl method (AOAC, 1980) was used for determination of nitrogen contents in 93 

food, urines and faeces collected between day 10 and day 15 of rats feeding. These 94 

nitrogen parametres were used for determination of Digestibility Coefficient (DC), Biological 95 

Value (BV) and Net Protein Utilisation (NPU) and theirs corresponding values corrected by 96 

CS (DCCAAS, BVCAAS and UPNCAAS): 97 
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99 

 100 

Na = Nitrogene absorbed; Ni = Nitrogene ingested; Nr = Nitrogene retained. 101 

 102 

Table 1: Composition of control and test diets (g/Kg)  103 

Ingredients (g/Kg) Casein diet 

(10% proteins) 

test diet (5%) 

proteins) 

test diet (10% 

proteins) 

Proteins free 

diet 

Gnetum spp  leaves 0 306.18 612.37 0 

Corn oil 100 82.98 65.95 100 

Cellulose  155.24 0 0 155.24 

Glucose  50 35 20 50 

Saccharose  100 70 40 100 

Minerals1 53.46 10 10 53.46 

Vitamines2 10 10 10 10 

Corn starch 431.30 485.84 241.68 531.30 

Casein 100 0 0 0 

Distilled water (mL) 100 100 100 100 

1
minerals (composition / 100 g): Ca2HPO4 (36.5 g) ; CaCO3 (22.77 g) ; KH2PO4 (18.7 g) ; KCl (7.75 104 

g) ; sodium chlorure (7.75 g) ; MgO2 (4 g) ; Fe SO4 (1.13 g) ; Zn SO4 (0.9 g) ; Mn SO4 (0.4 g) : Cu SO4 105 
(0.1 g) ; CoSO4 (2 mg) ; IK (1 mg). 106 
2 
Vitamines (composition / 100 g): Vit. B1 (1.5 mg) ; Vit.  B2 (2.5 mg) ; Vit.  B3 (15 mg) ; Vit. B5 (5 mg) ; 107 

Vit.  B6 (1.5 mg) ; Vit.  B9 (0.5 mg) ; Vit.  B8 (150 µg) ; Vit.  B12 (10 µg) ; Vit.  A (1 mg) ; Vit.  D (37 µg) ; 108 
 Vit.  E (40 mg); Vit.  K (3 mg). 109 
      110 
 111 
 112 
   113 
 114 

 115 

 116 
 117 

 118 

 119 

 120 

 121 

Figure 1: Distribution of experimental groups of rats according to types of diet  122 

PFD: group fed proteins free diet; GA5P and GB5P are groups fed with diets containing the 123 
corresponding 5% protein while GA10P and GB10P are groups fed with diets containing the 124 
corresponding 10% proteins. CAD= group fed casein diet. 125 
  126 

Sources of leafy vegetable proteins 

Casein 
G. africanum G. buchholzianum 

 GA10P                                  GA5P PFD PFD CAD GB10P GB5P 
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Statistical analyses: Each result is the sum of three analyses and it is expressed as 127 

mean ± standard deviation. Spearman correlation and Duncan tests were used for 128 

comparaisons. Softwares used were Statistica 6.0 and XLSTAT version 2014. 129 

 130 

3. RESULTS AND DISCUSSION 131 

 132 

3.1. Chemical analyses 133 

Table 2 shows proximate composition of uncooked and cooked leafy vegetables of 134 

Gnetum spp compared to some of others local leafy vegetables. Mean values of water 135 

content in raw samples were significantly (P˂0.05) higher in G. buchholzianum (33.57% 136 

w/w) than in G. africanum (29.11% w/w). These values are lower than those of some other 137 

locally consumed leafy vegetables such as Amaranthus hybridus (83.4%) or Manihot 138 

esculenta (70.46%) (7, 16, 17). There was no significant difference in crude proteins and 139 

NDF contents between the two Gnetum species. Values of crude proteins are closed to 140 

those obtained by Mialoundama (2) on the same plant in Democatic Republic of Congo. 141 

However, these values were lower than those of A. hybridus (24.90%) and M. esculenta (20-142 

35%). High values of crude fibre (40.10 % dried weight) and ADF (41.35% dried weight) 143 

were recorded especially for G. africanum. These vegetables could therefore be used as 144 

good sources of fibres. High values of NDF and ADF could be explained by precipitation of 145 

rapidly fermentable carbohydrates as was suggested by Mertens (18). Dietary fibres are well 146 

known for their ability to prevent or relieve constipation. They also provide other health 147 

benefits such as helping to maintain body weight, lowering risk of diabetes and heart disease 148 

(19). High values of crude phenolic compounds, tannins and phytates were also found in 149 

both uncooked and cooked samples. These antinutrients were significantly (P˂ 0.05) 150 

concentrated in G. africanum leaves. Ekop (20) also found high values of tannins and phytic 151 

acid in G. africanum seeds in Nigeria. These substances are normally used by plants as 152 

secondary metabolites but could also negatively affect protein metabolism (7). Their relative 153 

high levels in Gnetum spp leaves could reduce bioavailability of proteins. Only antinutrients 154 

contents showed significant decreases between raw samples and water cooked samples 155 

(table 2). 156 

Table 3 gives amino acids contents of leaves of G. africanum and G. buchholzianum 157 

as obtained in a previous work (3) 158 

 159 
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 160 

Table 2: Proximate composition (mg/100 of dried weight) of Gnetum spp leaves compared to some local leafy vegetables 161 

 162 

 163 

Species Water 
(%w.w) 

Proteins Crude fibers NDF ADF Crude phenolic 
compounds 

Tannins Phytates 

G. africanum 29.11± 0.57 a 16.47 ± 0.02 a 40.10 ± 0.88 a 42.06 ± 0.11 a 41.36 ± 1.27a 507.19±21.53a 298.09 ± 13.70 a 240.23 ± 14.25a 

G. africanum* / 15.84 ± 0.92 a 39.14 ± 0.52 a 41.23 ± 1.15a 39.17 ± 0.34b 385.23 ± 0.02b 198.74 ± 0.06b 164.05 ± 0.16b 

G. africanum3 / 16.501 40.001 / / / 100.743 238.263 

G. buchholzianum 33.57 ± 1.50 b 16.94 ± 0.92 a 33.60 ± 0.20 b 44.76 ± 0.19 a 38.88 ± 0.41c 460.37± 3.09c 222.73 ± 13.90c 208.00 ± 1.57c 

G.buchholzianum * / 15.17 ± 0.28 a 32.39 ± 0.17 b 44.31 ± 0.45a 37.12 ± 1.06c 319.86 ± 0.15d 176.08 ± 0.23d 182.03 ± 0.01d 

G. buchholzianum1 / 18.50 39.50 / / / / / 

A. hybridus2 83.40 24.90 8.61 / / 0.84 0.49 1.32 

Manihot esculenta4 70.46 20-35 11.50 / / / 6.9 107.30 

Values on the same column with the same superscript letter are not significantly different (P˃0.05) 164 
*Cooked sample; 

1
Mialoundama, 2007; 

2
Akubugwo et al., 2007; 

3
Ekop, 2007(in seeds); 

4
Ayodeyi and Fasuyi, 2005 165 

 166 
 167 
 168 

U
N
D
E
R
 
P
E
E
R
 
R
E
V
I
E
W



7 
 

 169 

Table 3: Amino acid contents of Gnetum spp leaves (mg/g of dried mass). 170 

          G. africanum            G. buchholzianum FAO Reference 
(2013) 

Amino 
Acids 

Contents Chemical 
scores 
(%) 

Contents Chemical 
scores 

 

Tyr 6.13±0.24a  6.90±1.65a  - 

Phe 28.84±3.52 a  27.92±4.01a  - 

Tyr + Phe 34.97 67.25 34.82 66.96  52 

Thr 55.61±0.06 a 81.65 54.30±2.12a 92.35 31 

Ile 42.50±4.06 a 179.38 44.33±2.89a 175.16 32 

Leu 45.71±3.15 a 132.81 44.27±0.59a 138.56 66 

Lys 40.07±3.94 a 69.25 39.37±1.71a 67.07 57 

Val 32.78±3.21 a 70.29 32.58±1.23a 69.07 43 

His 16.33±0.24 a 76.23 18.47±4.07b 75.76 20 

Met+cys 4.80±0.13a* 17.77 5.20±0.17b* 19.25 27 

Trp 26.60±0.15a 312.94 24.31±0.15a 286.00 8.5 

      

Σ EAA 299.56  297.65  316.5 

      

Asn+Asp 61.08±6.37 a  58.44±6.02 a   

Gln+Glu 61.50±0.36 a  60.56±1.08 a   

Pro 56.28±±1.03 a  54.25±0.70a   

Ser 39.10±2.42 a  38.60±1.41 a   

Gly 67.33±3.40 a  60.33±1.29 b   

Ala 28.41±0.60 a  28.15±3.42 a   

Arg 25.86±1.56 a  24.20±1.71 a   

      

Σ NEAA 339.56  343.53   

Σ EAA(%) 
Σ TAA 

46.85  47.83   

EAA= Essential Amino Acids; NEAA= Non Essential Amino Acids; TAA= Total Amino Acids. 171 
Values on the same line with the same superscript are not significantly different at P˃0.05 172 
Values underlined are limiting amino acid 173 
*Most limiting amino acids 174 

 175 

All essential amino acids were found. Apart from histidine, methionine and cysteine, 176 

there was not significant variation between G. africanum and G. buchholzianum contents in 177 

amino acids. Compared to FAO reference (21), sulfur amino acids are the most limiting in 178 

both species with chemical scores less than 20%. The highest chemical score was 179 
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tryptophane followed by isoleucine and leucine. The ratio between essential amino acids and 180 

total amino acids was greater than 46.85% indicating a good chemical equilibrium between 181 

amino acids (22).  182 

3.2. In  vivo assays 183 

3.2.1 Growth measurement parameters 184 

In vivo assays were performed using cooked leaves for both species. Weight 185 

measurement parameters and nitrogen retention in rats fed experimental and control 186 

diets were evaluated for in vivo assays. Figure 2 shows that weight change is low in rats 187 

fed test diets compared to casein diet. 188 

 189 

 190 

 191 

Figure 2: Weight changes of rats fed control and test diets.  192 

PFD: proteins free diet; CAD: casein diet; GBP5 and GBP10 are test diets containing respectively 5% 193 
and 10% protein of G. buchholzianum leaves. GA5P and GA10P are test diets containing respectively 194 
5 and 10% proteins of G. africanum leaves. 195 

 196 

 Weight of rats fed casein diet used as control was higher than those of rats fed 197 

experimental diets.  Weight of rats fed diets containing 10% proteins decreases (GB10P) or 198 

remains constant (GA10P) while that of GA5P and GB5P groups fed with 5% proteins 199 

increases. For both groups, no significant difference (P<0.05) appears between G. 200 

africanum and G. buchholzianum based diets.  201 

 Defined as ratio of grams of body weight gain (in a specified time) to grams of 202 

protein consumed, PER is one of the methods available for measuring quality of proteins in 203 

food. It expresses efficiency of conversion of protein sources (23). Ability of 5% protein diets 204 

to promote rat growth is confirmed by theirs values of PER (1.93% and 1.78% respectively) 205 

and NPER (2.64% and 2.30% respectively) and their corresponding corrected values 206 
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(PERCAAS and NPERCAAS (table 4) calculated using PDCAAS (Digestibility-Corrected 207 

Amino Acid Score) method. In fact, this method allows evaluation of food protein quality 208 

based on the needs of humans as it measures the quality of a protein based on the amino 209 

acid requirements (adjusted for digestibility) of a 2 to 5-year-old child (considered the most 210 

nutritionally demanding age group) (21). Among test groups, GA5P had the most elevated 211 

value of PER (1.93%) and NPER (2.64%). PERCAAS (0.33%) and NPERCAAS (0.43%) 212 

were poor and identical for both GA5P and GB5P diets but the values obtained are more 213 

than 4 fold lower compared to casein based diet. 214 

 215 

 Poor values of PERCAAS and NPERCAAS could be explained by occurring of 216 

limiting amino acids in the leaves. Sulfur amino acids are limiting in Gnetum spp leaves. As a 217 

result, meals based Gnetum leaves could not maintain nitrogen balance if they are used as 218 

the only source of proteins. This is due to the fact that adequate amount of all essential 219 

amino acids are not provided. 10% proteins supplementation in these diets could help for 220 

weight management as shown in figure 2.  221 

 222 

Table 4: Protein Efficiency Ratio (PER), Net Protein Efficiency Ratio (NPER) and their 223 

corresponding values corrected (%) by chemical score of amino acids.   224 

Diets PER PERCAAS NPER NPERCAAS 

Casein 4.25 ± 0.01a 4.54 4.48 ± 0.04a 4.79 

G. buchholzianum 5% 1.78 ± 0.02b 0.34 2.30 ± 0.04b 0.43 

G. buchholzianum 10%  0.54 ± 0.01c 0.10 0.86 ± 0.04c 0.16 

G. africanum 5% 1.93 ± 0.04b 0.32 2.64 ± 0.04b 0.44 

G. africanum 10% 0.20 ± 0.00c 0.003 0.40 ± 0.03d 0.06 

Values on the same column with the same letter superscript are not significantly different (P˃0.05) 225 

. 226 

3.2.2. Parameters of nitrogen retention 227 

Digestibility Coefficient (DC), Biological Value (BV) and Net Protein Utilization (NPU) 228 

and theirs values corrected by chemical score of amino acids are shown in table 5. For test 229 

diets, values were higher in groups receiving 5% proteins. GB5P had the highest value of 230 

DC (91.80%) while BV (86%) and NPU (74.13%) were high for GA5P. The same trends 231 

were observed with DCCAAS, BVCAAS and NPUCAAS. Groups GA10P and GB10P had 232 

low nitrogen absorption and retention. 233 
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Digestibility Coefficient (DC) gives the percentage of diet actually digested and 234 

absorbed to meet the body metabolic needs. High levels of DC indicate that an important 235 

nitrogen fraction absorbed in the diet is used by the body. Lower value of DC for 10% 236 

proteins diets could at least be explained by their relative high level of fibers. It has been 237 

shown that dietary fiber reduces digestibility coefficient and that a high-fiber meal has less 238 

total energy and nitrogen absorbed than a fiber-free meal (24). 239 

 Biological Value (BV) is the ratio of nitrogen retained on nitrogen absorbed. It is the 240 

effectiveness with which nitrogen balance can be achieved for a given amount of absorbed 241 

dietary nitrogen. It is markedly influenced by the relative amounts of essential and non 242 

essential amino acids and other nitrogen-containing compounds (25). BV of 5% diets were 243 

greater than that of casein based diet (28.75%) and 10% test diets (table 5). For G. 244 

africanum diet, BV of group GA5P (86.00%)  is greater than 73% reported by Friedman (5) 245 

on soybeans but lower than that of egg (94%).When a protein contains essential amino 246 

acids in proportion required by the body, it has a high Biological Value. Some factors such 247 

as digestion, food processing, antinutrients and protein-energy relationships could affect 248 

Biological Value of a protein (26). Leaves of Gnetum spp contain relative amount of phytic 249 

acids, phenolic compounds such as tannins which could bind proteins and reduce their 250 

digestibility. Low biological values of diets for groups GA10P (16.12%) and GB10P (21.13%) 251 

appear as a consequence of their elevated values of antinutrients and fibers. Nitrogen losses 252 

through urines in these groups (0.38 mg/rat/day) were high compared to those of groups fed 253 

5% protein (0.23 mg/rat/day). BV corrected by chemical score of amino acids (BVCAAS) 254 

were low for the whole groups (table 5) indicating the negative effects of limiting amino acids 255 

(methionine and cysteine). 256 

 Net Protein Utilization (NPU) is the ratio of amino acids converted on proteins to the 257 

amino acids supplied (5). As observed for BV, NPU of group GA5P (74.13%) was high 258 

compare to that of other groups but this figure was profoundly affected by the level of limiting 259 

amino acids (methionine and cysteine) within the diet with a resulting poor value (12.60%) of 260 

NPUCAAS. NPU is also affected by a number of factors such as source of protein, food 261 

processing and digestion (27).  Diets based G. africanum leaves with 5% proteins promote 262 

nitrogen retention in male rats than do 10 % protein diets. 263 
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Table 5: Digestibility Coefficient (DC), Biological Value (BV) and Net Protein Utilization (NPU) of control and tests diets (%). 264 

 265 

 Parameters of digestibility 

Diets DC% BV% NPU % DCCAAS BVCAAS NPUCAAS 

Casein 82.70 ± 0.24a 28.75 ± 0.48a 23.78 ± 0.78a 88.48 30.76 25.44 

5% G. buchholzianum 91.80 ± 0.50b 56.36 ± 1.15b 50.81 ± 1.13b 17.44 10.70 9.65 

10 % G. buchholzianum 13.84 ± 0.55c 21.13 ± 0.39c -13.84 ± 0.57c 2.62 -19.00 -2.62 

5% G. africanum  86.20 ± 0.89a 86.00 ± 0.63d 74.13 ± 1.44d 14.65 14.62 12.60 

10 % G. africanum  27.67 ± 1.01d 16.12 ± 0.40e 4.46 ± 0.92e 0.75 2.74 0.76 

 266 
DCCASS, BVCAAS and NPUCAAS are values of DC, BV and NPU respectively corrected by chemical score of amino acids.  267 
Values on the same column with the same superscrpit are not significantly different (P˃0.05) 268 
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3.3. Effects of antinutrients on protein digestibility 269 

 Content of crude phenolic compounds, tannins, phytates, crude fibre, NDF and ADF 270 

were evaluated in the different diets given to rats and theirs effects on growth and nitrogen 271 

parameters were tested using Principal Component Analysis (PCA).  From the biplot axes F1 272 

and F2 of figure 3, parametres of digestibility (DC, PER, NPER, BV and UPN) are closely 273 

related to 5% proteins diets and particulary to GA5P. 10% proteins diets were closely related to 274 

antinutrients (crude phenolic compounds, fibers, phytates and tannins for GA10P, NDF and 275 

ADF for GB10P). According to the results found, more quantity of sample is required for 10% 276 

protein diet than for 5%. Greater amount of material in 10% compare the 5% diet could explain 277 

the close relationship between antinutrients, low growth rate and 10% protein diets. It has been 278 

proved that antinutrients substances reduce nitrogen retention and promote its excretion in 279 

faeces. Because of their numerous hydroxyl groups, tannins are capable of binding proteins and 280 

thereby decreasing their solubility and bioavailability (28, 29, 30). 281 

 282 

 283 

 284 

 285 

 286 

 287 

 288 

 289 

 290 
 291 

Figure 3: Principal Component Analysis of effect of some antinutrients on protein digestibility by 292 

rats. 293 
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GB5P and GB10P are groups of rats fed  test diets containing respectively 5% and 10% proteins of G. 294 
buchholzianum.  GA5P and GA10P are groups of rats fed  test diets containing 5% and 10% proteins of 295 
G. africanum  respectively. (Phenol. Cpd = phenolic compounds. NDF= Neutral Detergent Fibre. 296 
ADF=Acid Detergent Fiber). 297 
 298 
 299 
 300 

High levels of insoluble fiber and elevated contents of antinutrients in Gnetum spp leaves may 301 

adversely affect digestibility of proteins of these vegetables. There is therefore a need to 302 

supplement Gnetum spp leaves diets with other sources of proteins. 303 

 304 

4. CONCLUSION 305 

 306 

This study showed that G. africanum and G. buchholzianum harvested in Cameroon are 307 

rich in proteins and have appreciable amounts of fibers, crude phenolic compound, tannins and 308 

phytates. Gnetum based diets containing 5% proteins of this vegetable promote rat growth and 309 

protein efficiency. Nitrogen absorption and retention from these diets are reduced by a number 310 

of antinutrients and an imbalance in amino acids. Supplementation with diets containing 10% of 311 

leaf proteins from Gnetum spp can be used for weight management in human. 312 
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