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Abstract

The magnitude of apparent specific dynamic action (SDA), the maximum rate of oxygen consumption and the length of time that the
rate of oxygen uptake remained elevated above the prefeeding level were measured in the Pearl Spot, Etroplus suratensis, fed
isonitrous test diets (D, - D,) with varying nutrient sources. Irrespective of the diets, the metabolic rate increased immediately after
feeding and reached the maximum within 3 to 4 hours. The source of nutrients in the diet significantly altered the magnitude of SDA.
It was maximum (91.76% and 129.56%) for those fed on diets D, and D, and minimum 46.47% and 50.30% for those fed on diets
D, andD,, respectively.

Introduction Yager and Summerfelt 1993). Very littlewaste, cuttlefish waste, prawn head
information is available on the impactwaste and fish oil. These diets were
Successful and sustainable culturef nutrient source on the metabolism obalanced by adding rice bran,
of finfish and shellfish depends on thdishes (Krayukhin 1962; Tandler andgroundnut oilcake, spirulina, chlorella,
use of nutritionally balanced, low-costBeamish 1981, Cai and Summerfelt 1992yheat flour and vitamins (Table 1).
and ecofriendly feeds. Feed constituteBorsberg and Summerfelt 1992). Pearl The influence of nutrient source on
more than 50% of the operatingSpotEtroplus suratensjss a promising SDA of the test fish was measured by a
expenditure in aquaculture. Protein ispecies for aquaculture. Howeverflow-through respiratory chamber (2-
the most expensive component oémpirical information on the meta-liter capacity) following the methods of
artificial feeds. Unlike in mammals, bolic characteristics of Pearl Spot islob (1955) and Hill and Potter (1978).
protein acts both as a structurainadequate for the formulation ofsuratensifed for about four hours on
component and as an energy source #fficient compound feeds. The pur-their respective diets were placed in the
fish and decapods (Brett and Grovepose of the present study is to evaluespiratory chamber with low
1979) and their dietary proteinate the effect of nutrient source ordisturbance. Dechlorinated water was

requirements are higher. HoweverSDA of E. suratensis allowed to flow through the respiratory

excess dietary protein not only costs chamber and the experiment was con-
more but also increases the energy cost Materials and ducted at room temperature 22°C).

of assimilation by increasing the Methods During the experimental period, the water
specific dynamic action (SDA). Further, flow was adjusted in such a way that

the increase in the metabolic rate after E. suratensig20-40 g) were ac- the oxygen concentration did not fall
feeding has long been recognized as atimatized to ambient laboratory con-below saturation level (580.5 mg/I).
important factor in water quality ditions for a period of 15 days. AfterAn identical respiratory chamber with-

management in intensive cultureacclimation, healthy individuals out test animals was used as the control.

systems. In the production of comwere segregated into four groups antdnmodified Winklers method was used
pound feed for the growing aqua-were fed on experimental diets for dor the estimation of dissolved oxygen
culture industry, there is a constanperiod of 21 days. Four isonitrousin the control and experimental cham-
search for feed ingredients that maxi¢40% protein) experimental dietsbers (APHA 1975). Samples were col-
mize production of fish while requir- (D,, D,, D, and D) were formulated lected every hour for a period of 7 hours
ing less energy for metabolic activitiesand prepared following the proce-to measure the metabolic rate. The
Available information on the metabolismdure described by New (1987). Di-metabolic rate before feeding the test
of fishes is limited to the influence ofets D,, D, and D, were prepared animals was taken as the prefeeding
major factors like body weight, using fishmeal, silkworm pupae andmetabolic rate. The rate of oxygen
temperature and feeding frequencyhicken intestine waste, respectivelyconsumption was calculated by relating
(Beamish 1964; Brett 1965; Jobling 1981Diet D, contained trash fishmeal, squidhe difference in the concentrations of
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Table 1. Proportion of various ingredients used in the formulation of isonitrous Beamish 1981; Kaushik and Dabrowski

(40% protein) experimental diets (g). 1983; Beamish and Mac- Mohan 1988).
Ingredients D, D, D, D, The magnitude of the metabolic response

to feeding is significant and becomes an

Fish meal 382 X important practical consideration. The
Silkworm pupae - 33.85 - - .

Chicken intestine ] } 32.66 ] peak value of oxygen consumption has
Trash fish meal - - - 10.00 been reported to increase 100% over
Squid meal ) ) - 16.43 prefeeding levels (Brett and Zala
Cuttlefish meal - - - 16.43

Prawn head waste ] ] ] 15.00 1975_). In the present _study, the me-
Spirulina and chlorella - - - 2.00 tabolism ofE. suratensisfed on test
Groundnut oil cake 332 3385 33.62 - diets (Q - D,) reached its peak within
Rice bran 15.7 15.15 16.39 17.57 . ;
Wheat flour 15.7 15.15 16.39 1757 3 - 4 hours after feeding and remained
Fish ol - - 3.00 elevated for about 6 - 7 hours. For
Vitamin mix : : : 2.00 largemouth bass this postfeeding

metabolic rate increase lasted for 12

oxygen between the control and thebtained on oxygen uptake was cori® 76 hours (Tandler and Beamish

experimental water and the rate of flowerted to energy spent on metabolid 981). Oxygen consumption of a
of water through the respiratoryactivity using the oxycalorific equiva- Number of fishes, whether passively
chamber using the formula given belowlent of 1 ml Q equals 20.04 en- (e.9., Protopterus aethiopicusjr ac-

ergy. The mean pre and postfeedinfVe!y swimming (e.g. Micropterus
Salmoide} is known to increase

O, consumption metabolic energy expended is pre ;

(ml O,/g fish/hour) = sented in Table 2. At the prefeedingfbru_ptly to a maximum level after
level, the individuals fed on experi-i€eding and thereafter decline to pre-

Where, mental diets spent 4.80 - 8.Ug/hour [€€ding levels (Beamish 1974). This

Js associated with the extra energy
produced for the transportation of
food in the alimentary tract, its di-

F = difference inO, concentration against the postfeeding energy e
in control and experimental penditure of 7.03 - 12.28&g/hour.

water The effect of nutrient source on meta i )
R = rate of flow of w1000 I) bolic energy use was pronounced of€Stion, absorption and post absorp-
W = live weight of fish yy the magnitudes of SDA. Those whdion metabolic processes related to the

received diets Dand D) had the low- ingestion of food. The rate of oxygen

For the estimation of loss of en-est SDA (46.47% and 50.30%, reUPtake is positively related to energy
ergy through metabolization, thespectively). The magnitudes ofingested and negatively related to fish
oxycalorific value of 1 mD, = 20.04J 91.76% and 129.56% were recordeWe'gﬂt ('(I;andle_r andf Bﬁa“?'Sh 1981()1'
energy reported by Clifford andfor those fed on diets Dand D, re- The duration of the increase

. . metabolic rate varies among fish spe-
Brick (1979) was used. spectively (Table 2). cies and has been showngto be Fc)je—

. . pendent on fish weight, feeding
Results Discussion frequency and diet composition

. . . . . B ish 1974; P iah d
SDA is generally manifested as a Metabolism includes mamtenancei(:,aen%rgﬁ 1977 Brettogr?(ljaero?/nes

f;ﬁg?;r;feegi;?eﬁresjﬁ) Vlv?nox]?:) %Zni:_pe_o_st, ?DA anﬁ inergy Cr?St f‘?fhaf‘ 8C1979; Yager and Summerfelt 1993).
. y ving tivity. It IS Well known that ISR IN" " The present study suggests that the
gestion. The postfeeding metabolicrease their oxygen consumption after

rate of E. suratensided on experi- feeding (Flliott 1976; Tandler and

mental diets is given in Fig. 1. Im- 09 %D,
mediately after feeding, the metabolig g 0.8 =D,
rate increased, and reached the = 074 —A-D,
maximum level after 3-4 hour of feed- g 06 4 —e-D,
ing. For instanceE. suratensided = 054 = Prefeeding
on diet D consumed oxygen at =

0.547 ml/g/hour after three hours o o ]

feeding against 0.24 ml/g/hour at the S 034

prefeeding level. Similarly, oxygen £ 02+

consumption increased from the = 01d

prefeeding level of 0.189, 0.158 ang 0 T T

0.408 ml/g/hour to 0.552, 0.492 anc 0 L 28 4 5 6

0.792 ml/g/hour in D D, and D, diet Feeding time (hour)

fed individuals, respectively. DataFig. 1. Postfeeding metabolic rate of — E. suratensis fed with experimental diets (D | - D, ).
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Table 2. Oxygen consumption and the
DA average of three observations of
. suratensis fed on experimental diets.

apparent SDA oE. suratensiss influ-
enced by the source of nutrients in th
diets. The magnitude of SDA was
minimum (46.47% and 50.30%) for those
fed with diets O and D, and it was

Metabolic rates Jig/hour Magnitude of SDA

maximum (91.76 and 129.56%) for thos&iets Prefeeding  Post-  Jigihour %
s ; feeding

receiving Q|ets Dand D, In }erms of 180 =03 T

water quality management, fishes rearegt 3.79 707 347 9176

on diets Q and D, would require two p, 3.17 7.27 410 129.56

to three times more oxygen than those, 8.17 12.288 377 5030

fed on O and D, diets. The higher en-
ergy cost of metabolizing diets,@nd

D, can be attributed to the nutrien
source, namely, silkworm pupae and
chicken intestine wastes. This is in

oxygen consumption and sustained

Fish. Res. Bd. Can. 22:1491-1501.

[Brett, J.R. 1965. The ratio of size to rate of
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