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ABSTRACT

A feeding trial, 115 days, was conducted to evaluate Ginger (Zingiber
officinale) as growth stimulant. Monosex Nile tilapia (Oreochromis niloticus L)
fingerlings with an average of initial fresh body weight 42.85+0.1) gm/fish, were
obtained from a private farm. in El-Rayan. at El-Fayoum Governorate, ARE.
They were acclimated in 4 Faddan (fdn.) pond for 2 wk Acclimated fingerlings
were allotted to 3 treatments. Each treatment was represented in two hapas, 30
fingerlings/each, Hapas were fixed in an earthen pond, (3 fdn. area x 2m depth),
with water column of 1.5m. One third of the water level was replaced daily.

Three diets of similar crude protein and gross energy were arranged to
contain Ginger (obtained from the local market) at levels of 0.0, 1.5 and 1.0 %
respectively. Diets were fed at a rate of 3% from fish fresh body weight /day,
twice daily. Fish were weighed every 15 days, then feeding rate was corrected
according to the new biomass. Throughout the experimental period water quality
was monitored. Growth performance, survival rates %, bady chemicat
composition and fecd utilization parameters were obtained. Also a simple
economic evaluation was considered.

Results revealed that the diet contained 0.5 %6 ginger had better positive
response on the studied parameters compared to the other diets (1.0 % ginger diet
and the control). However slight positive effect was observed with 1.0% ginger
diet compared to the control.

Key words: Feed additives, medicinal plants, ginger, Nile tilapia fish, growth
performance, body composition, economics.

INTRODUCTION

To day the use of medicinal plants as feed supplements is accepted in
agriculiure animals especially mong-gastric ones. This is due to the improvement
in animals’ performance without health hazards for humans. Ginger is one of the
medicinal plants that belongs to the family Zingiberaceae and Zingiber genus
(Huseen, 1981). It has anti-microbial activity (both gram — pesitive and negative
pathogenic bacteria, Srinivasan et al, 2001), reduce blood glucose (in rabbits,
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Mascolo ef al., 1989), reduce serum and hepatic cholesterol levels and possesses
potential cardio tonic activity (Johri and Zutshi, 1992 & Shoji ef al. 1982).
reduce gastrointestinal problems (Grontved and Henter, 1986 & Yoshikawa et a/.,
1992), has antioxidant effect (Ahmed er al, 2000), had anti-cancer cffect
(Yoshikawa et al., 1993, Mahady et al., 2003, Leal ef al., 2003) and antiparasitic
effect (Adewunmii ef al., 1990). The active ingredients in ginger are thought to
reside in its volatile oils, which comprise approximately } — 3 % of its weight.
The concentrations of active ingredients vary with growing conditions. Gingerols
0il have analgesic, sedative, antipyretic and antibacterial effects (Connell and
Sutherland, 1969, Ding ef al. 1991} . About six compounds appear to be
important in ginger, especially shogao, which provides the anti-emetic activity
{kobayashi er al, 1988). Ginger contains curcumin (like lurmeric) in addition to
the phenolic compounds, gingerols and diarylheptanoids, which are high in
. antioxidants (Watson, 2001).

The present study aimed to investigate the effect of ginger supplements
on mono-sex Nile tilapia (Oreochromis niloticus 1.) growth performance,
survival rate, body chemical composition and feed utilization . Also a simple
economic evaluation was made.

MATERIALS AND METHODS

The experimental work was carried out in a commercial fish farm at El-
Rayan Valley, El-Fayoum Governorate, ARE. The {aboratory work was carried
out at Animal Production Decpartment, Faculty of Agriculture, El-Fayoum
University, El-Fayoum Governorate, ARE.

A feeding trial, 115 days, started on 2/7/2004 was conducted to evaluate
Ginger as growth stimulant. Monosex Nile tilapia (Oreochromis niloticus L.)
fingerlings with an average of initial fresh body weight 42.8510 11gin/fish, were
obtained from a private farm, in El-Rayan, at El-Fayoum Govemorate, ARE. They
were acciimated in Y4 Faddan (fd.) pond for 2 wk. Acclimated fingerlings were
allotted to 3 treatments. Each treatment was represented in two net enclosures (hapas),
30 fingerlings/each. Each hapa, (net enclosure), was of 2m length x 2m width x 1.5m
height, Hapas were fixed in an earthen pond, (3 fdn. Area x 2m depth), with water
level of 1.5m. The distance between cach two hapas was not less than 10m. In such
pond, one third of the water level was replaced daily.

Three diets of similar crude protein, CP (%) and gross energy, GE ( Kcal/g)
were arranged to contain Ginger (Zingther officinale) at levels of 0.0, 0.5 and 1.0 %
respectively. Diets composition and chemical analysis are shown in (Table 1). Such
medicinal plant was obtained from local market.

Ingredients per each diet were ground and mixed with vitamins and minerals
mixture. Line seed oil and molasses were sprayed on the mixture. Water was added to
each diet unti) stiff dough resulted and this was pressed through 2mm die by meat
mincer, The resulting materials were dried in oven at 40°C over night and then stored
at-4°C.
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During adaptation and experimental period, fish were fed the tested diets
at a rate of 3% from their fresh body weight /day, twice daily in two equal
portions at 9 am. and 2 p.m. Representative fish samples/each hapa were
weighed every 15 days. then feeding rate was corrected according to the new bio-
mass,

Throughout the experimental period, growth, survival rate % and feed
utilization parameters were obtained. Also, water temperature, pH, dissolved
oxygen, ammonia-N and Nitrite were measured (Table 2).

Table (1): Dicts ingredients and calculated chemical composition,

ltems Contml Gingel‘ le"el, %
0.5 | 1.0
Ingredients,%
Herring fish meal 8.98 898 8.98
Soybean meal 19.50 19.50 19.50
Gluten meal 19.20 19.20 19.50
Rice bran 17.50 15.00 15.00
Wheat bran 17.52 19.52 18,72
Yellow corn 10.00 10.00 10.00
Ginger 0.00 0.50 1.00
Molasses 2.00 2.00 2.00
Linseed oil 2.00 2.00 2.00
Dried yeast 2.00 2.00 2.00
Dicalcium phosphate 1.00 1.00 1.00
Vit. & Min, premix’ 0.30 0.30 0.30
Total 100 100 100

Determined nutrients composition

DM, % T 9103 [ 90.72 ] 91.75
DM basis
% 30.28 30.05 2998
EE,% 6.88 6.76 6.92
CF,% 5.87 6.00 6.03
NFE., % 4935 49 14 4910
Ash, % 7.62 8.05 7.97
GE, k cal/g DM* 4.63 4.60 4,61
GE, k cal/g DM® 439 435 4.36
CPIGE, mg/kcal® 65.44 65.34 65.03
E, mg/kcal® 69.04 69.064 68.73

Each kg contains 2000000 IU vit. A, 400000 IU vit. D, 4000 mg vit. E, 300 mg
vit K;, 200mg vit B,, 800mg vit B;, 4000mg nicotinic acid, 2.0 mg B3, 2000mg
pantothenic acid, 300 mg vit. B;, 200 mg folic acid, 10mg biotin, 100 mg choline
chloride, 1600mg Cu, 156 mg 1, 6421 mg Fe, 12800mg Mn, 9000 mg Za, 32 mg
Se, 53mg cobalt and 1400mg ethoxyquine.

Energy values were 564, 944 & 4.11 k cal / g for protein, lipid
&carbohydrates respectively (NRC, 1993)
? including CF energy.
3 exctuding CF energy.
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Fish samples werc taken at the start and at the end of the experiment,
weighed, minced, mixed well and kept at —20°C. for chemical analysis.

Chemical analysis of the experimental diets and whole body of the
experimental fish were conducted according to AOAC (1984) methods.

Total weight gain (TG), average daily gain (ADG), specific growth rate
(SGR), feed conversion ratio (FCR), protein efficiency ratio (PER), protein
productive value (PPV), energy efficiency ratio (EER), energy utilization (EU)
and survival rate (SR) were calculated according to the following equations:
1. TG, g = W2-W1, where, W2 is the final weight of fish in g and W1 is the initial
weight of fishin g .
2. ADG, g = Average weight gain, g / Experimental period, day.
.3. SGR, % = 100(In W2-In W1)/T, where, W2 is the final weight of fish in g, W1
is the initial weight of fish in g, In is the natural log and T is the time in days.
4. FCR = Feed intake, g / Weight gain, g.
5. PER = Weight gain, g / Protein intake, g.
6. PPV, % = 100 (Retained protein, g / Protein intake, g).
7. EER = Weight gain, g / Energy intake, Kcal.
8. EU = 100 (Retained encrgy, Kcal / Energy intake, Kcal).
9. SR, % = 100 (Number of fish at end / Number of fish at start)

Economical efficiency was expressed as net returns/fdn and net
returns/total costs, %. The analysis of variance and LSD range test were used to
compare treatment means where data were analyzed using statistical package for
social science (SPSS, 1997), Level of significant was 0.05.

Table (2): Water quality parameters during the experimental period.

Ttems 'Temperature, °C Dnsso:;e:: ;qgen, PH
S8am. [1-3pm { S8am [ 1-3pm. [ 58am. | 1-3 pm,
Ran 20-294 | 22-312 | 2949 | 6289 | 86-88 | BS5-89
Average 27 288 39 1.7 8.7 87
SE 1.3 0.7 0.4 0.3 0.03 0.03
lative % 100 107 100 197 100 100

Ammonia-N was nil and Nitrite was nil (Sera kits, 5138 Heinsberg, Germatiy),
'nmnedbyoenngradcu\emnm measured by oxygen meter, Cole Panmer model
5946.° measured by Orion digital pH meter model 201. SE is the standard error.

RESULTS

"Table 3 shows the effect of ginger level on Nile tilapia growth
performance and survival rate. As evident the diet contained 0.5% ginger
enhanced (P< 0.05) final body weight, total gain, daily gain and SGR than the
other dicts. Increasing ginger level to 1.0% lowered such parameters to be nearly
similar to the control. Also such increase (1.0% ginger) was associated with lower
survival rate for the tested fish,
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Table (3): Effect of ginger level on growth performance and survival rate on

Nile tila

ia.

Items

Ginger level % in the diet,

0.0

0.5

1.0

I Tnitial weight, g ffish,

42.80

42.76

43.00

i Final weight, g/fish.

109.44°

128.92*

106.00°

| Total gain, g/fish,

66.64"

86.16"

63.00°

| Daily gain, g/fish,

0.58"

075"

0.55°

{ SCR, %.

0.82"

0.96"

0.78°

! Survwal 1 ate, Yo.

100

Table 4 illustrates the effect of ginger level in the diet on body chemical
and encrgy composition of Nile tilapia. Insignificant differences were obtained
rcgarding body DM, CP, EE, Ash and GE.

Table (4): Eﬁ‘ect of ginger level in the diet on body chemical composition of

0.5
31.33

0.0
29.19

Composition on DM basis

57.56
26.49

53.95
30.52
15.53
5.924

Inslgmﬁcanl dnﬂ‘erenccs were obtamed

The effect of ginger level in the diet on feed utilization of Nile tilapia is
presented in Table 5. The diet contained 0.5% ginger enhanced (P< 0.05) feed
intake, FCR, PPV, EER and EU more than the control. The 1.0 % ginger diet lied
in between such diets.

Table (5): Effect Of
‘ Ginger level,%

0.5

1.0

Feed intake,g/fish/period

239.95

246.56

215.13

| FCR

3.28"

26"

3139

Protein atilization,

PER

101°

1.28*

1.64%

PPV, %

1741

2221

16.28

§ Energy utilization,

0.087°

0.142°

0.083%

8.57°

13.84°

9.11% _
mmhmmmmﬁmgmmmﬂ‘unmﬂmnﬂy(rsoosy
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Table 6 itlustrates the effect of ginger level in the diet on production
economics for Nile tilapia. The 0.5% ginger diet increased feeding costs and
consequently total production costs than the control and the 1.0% ginger diet
respectively. Also it improved fish production and its selling prices, net returns
and % net returns / total costs as well as feed cost /kg fish than the control and the
1.0% ginger diet respectively.

Table (6): Effect of ginger level in the dict on production economics for Nile
tilapia.

‘ 0.0 0.5 1.0

| Offered feed /fdn, kg, 7558.43 7766.67 6437.77

| Fish production/fdn, kg 3447 36 406098 3172.05
Feed cost/ fdn, LE 15116.85 15610.95 13004 .29

‘ 5355 5355 5355

1000 1000 1000 |
2147185 | 21965.95 | 19359.29
2413152 | 2842686 | 22204.35 |

2659.67 6460.90 2845.06
l Relative % 100

| Net returns / total costs, Y. 12.39
| Feed cost / kg fish, LE. _ 632
LE 200 for 0% ginger diet, LI 2.01 for 0.5% ginger diet, LE 2.02 for 1.0% ginger diet.
ILE 170 / 1000 fingerling.

*Labor, oquipment, fuel, depreciation, ..... etc.

*LE 7/ kg fresh fish.

DISCUSSION

In the present study water quality was within the acceptable ranges
however the low oxygen at 5 — 8 a.m. (Table 2). Such low level is due to the
depletion of oxygen that began after sunset and continued to sunrise.

Ginger is a universal agent that used in folk medicine. It has anti-microbial
activity (both gram - positive and negative pathogenic bacteria, Srinivasan et al,
2001), reduce blood glucose (in rabbits, Mascolo ef al., 1989), reduce serum and
hepatic cholesterol kevels and possesses potential cardiotonic activity (Johri and
Zutshi, 1992 & Shoji ef al,, 1982), reduce gastrointestinal probiems (Grontved and
Henter, 1986 & Yoshikawa et al., 1992), hag antioxidant effect (Ahmed et al., 2000),
has anti-cancer effect (Yoshikawa et al., 1993, Mahady et al, 2003, Leal et al,, 2003)
and antiparasitic effect (Adewunmi et al., 1990),

On the other hand Wilkinson (2000) pointed out to ginger's potential
harmful effect. He cleared that the rate of spontaneous loss of fetuses was
doubled. Miller (1998) and Argento et al., (2000) reported that ginger enhance the
anticoagulant effect, leading to an increased risk of bleeding. 1G C(2000) cleared
that ginger is not very palatable.
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Fish that fed the diet contained 0.5% ginger improved fish growth
performance (Table 3) and feed utilization (Table 5) more than the other two
dicts. Counsequently it resulted in more production, fower feed cost /kg fish, more
net returns and % nct returns/total costs, however the higher feed offered (Table
6). Such results and that of above authors suggest that the 0.5% ginger in the diet
is adequate and that of 1.0% resulted in sort of unacceptability of the host animal
tissucs so that it reduced feed intake, feed utilization and growth performance
along with an increase in mortality rate.

[n conclusion it seams that .5% ginger is acceptable as a supplement in
Nile tilapia diets to improve its growth performance, feed utilization and profit,
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