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Abstract

In nature, both species were identified as carnivorous and fed commonly on trash fish. These two marine fish were
studied for optimum protein requirement and optimum energy content of compounded feeds. Those marine fish
raised in tropical conditions showed some similarities in terms of protein requirement their metabolism differ en
relation to swimming activity Swimming activity differed between the two species, active with L.calcarifer and quiet
with E. Morio (200g av.wt or 86g MBW) that inferred on energy partitioning. Energy retention was high
(40kJ/fish/d) for E.morio compared with other groupers or species such as Cobia, red drum. L.calcarifer data showed

an optimum weight gain in tanks at 25mgDP/kJDE as reported previously.

From a 3D representation of weight gain at different DP and DE and DP/DE levels it was possible to identify such
optima with possible extension for FCR and lipid accumulation. Such data helped to formulate feed for grow-out in
floating cages. experimental diets for E. morio placed in running seawater tanks were formulated on a basis of
digestible protein sources to measure its weight gain on a constant DP level and various sources of carbohydrates.
Relative requirement was assess however the absolute requirement in terms of g protein per 100g biomass per day
was 1.5g protein for 50kJ DE to reach a specific growth rate of 2.4%more useful from a practical point of view. In

final all those values need each time to be reported to a well studied species such as salmonids RT (20g av. weight).
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Introduction

There is a considerable amount of data on fish bioenergetics, (Kleiber, 1975; Jobling, 1994);
bioenergetics concerned with the energy transformation in living organisms is part of energetics
generalized by the first and second law of thermodynamics (Brody, 1945). Main reactions for
energy transfer in an organism imply that nutrient and oxygen remain available. The three phases
of energy extraction from foods were described (Stryer, 1988) with AH , enthalpia variation of
interne energy of the system and AG, free energy variation corresponding to energy utilized by
fish. The transformation of energy substrates such as glucose or palmitate and indirect
calorimetry was set with respirometer of different conception. The utilization of energy is
produced under different levels of precision and according to intake, according to tropical or
temperate origin, coefficients of Atwater and Brody, oxidation of protein and energy loss by
excreta, the estimate of ME, energy value for nutrients, SDA (Beamish, 1975), NE (Smith, 1971)
and input and output of energy metabolism according to Brett and Groves (1979), influence of
nycthemeral rhythm, cost of swimming, abiotic factors, efficacy of utilization of energy for
synthesis (Kaushik and Olive-Teles, 1986) and as noticed by Guillaume (1999), the main laws
are described (Cho, 1992; Cho and Bureau et al, 2001; Lupatsch and Kissil, 2005) but lot of work
remains to be done with candidates species for aquaculture such as seabass (Lee et al., 1995;
Guillaume, 1999).

Marine fish in tropical conditions used to be raised on trash fish. In case of seabass, it was not an
adequate way to produce on a routine basis. It was then ultimately necessary to bring data part on
bioenergetics with an emphasis on digestibility in case of seabass and heat production for
grouper.

The plane of nutrition and energy losses in forms of feces, urine, SDA were described in cattle
(Brody, 1945) and gave the lead for applying it to marine tropical fishes.

The purpose of this study was to compare two carnivorous species, for their ability to digest
compounded feeds and calculate the amount of recovered energy whether by indirect calorimetry
or carcass analysis in order to set some specifications for adequate feeds for grow out and limit

wastes.
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Material and methods

In the expression of the results, energy will be reported in ki/kg fish/day or in kJ/kgMBW/day
when metabolic weight is concerned (calculated with the coefficient b=0.84).

For seabass ((a protandrous fish) research work conducted in Singapore all the methodology was
previously described (Chou et al., 1992, 1993); a whole installation was designed to run
digestibility tests with conical bottom tanks of 200l and rectangular tanks for the comparison of
diets on juveniles with a set of formulations including various protein and energy levels (Lee et
al., 1995).

Grouper (a gynandrous fish) maintained in Sisal facilities allowed to run each experiment to
determine oxygen consumption in routine with 3 organisms taken in random for each treatment.
Indirect calorimetry was indicated with 6 respirometry chambers set and one without animals
chosen as a control. It avoided to include side effect due to bacteria or algae present on the walls

or inside tubes.

VOZ:{([OZ]inlet—[oz]outlet)*F}—{([OZ] inlet—[oz] outlet)control*FIOW rate}

where VO, gave oxygen consumption in mg O, h™animal™?, [O] at entrance is concentration (mg
O, L™) in water entering the chamber, [O-] at outlet is concentration (mg O, L™ in water leaving
the chamber, F is the flux of water (L h™) through the chamber. N-ammonia produced by
organisms were necessary was collected from water samples from each chamber and placed in
Ependorff microtubes each hour, samples freeze-dried at -80°C sealed until analysis. N-NH3z=(N-
NHs(in)-(N-NHs(out)*Flow rate. The excretion can range from 20 to 60mg g™ h™* according to
the level of feeding, 60mg corresponding to a postprandial peak of excretion. After measuring O,
consumption and ammonia production, organisms were sacrificed, weighed to get their energy

content in each triplicate.
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Results

P/E for seabass (Chou et al., 1992)

The first step of energy partition and carcass analysis were the main parameters controlled to set
the experiments leading to experiments for identification of P/E ratio for specific growth rate
(SGR) expressed in g digestible protein per kJ digestible energy and then convert the amount of
dietary DE per g digestible protein per 100g fish per day. This last expression gave a
characteristic of the absolute requirement for seabass juveniles.

Seabass juveniles were pooled in conical bottom tanks to collect the feces with an automatic
system (St Pée, INRA). This system allowed getting consistent results for the digestibility of
ingredients such as soya bean meal and fishmeal.

Table 1. Results of digestibility of ingredients to formulate practical feed for seabass P/E
determination (Chou et al., 1993).

ADCDM ADCprotein ADCIipid ADCenergy

ref. diet 0.69 0.943 0.954 0.813
DK fishmeal 0.947 0.962 0.942
CPSp® 0.937 0.999 0.813
soybean meal 0.937 0.846 0.818

Protein and energy budgets in fish lead to an approach with carcass analysis that with 8MJ/kg(4
from protein and 4 from fat) is added to no fecal energy (0.6MJ to get the requirement in
digestible nutrients (13.3MJ) with a DP/DE~24g/MJ, added to feces (1.2MJ). in final the
summation produce a conceptual diet in a range of 19 to 14MJ according to nutrient density of
the feed.

Energy partitioning: energy partition was calculated with the abbreviations of the international
nomenclature and expression on metabolic weight (MBW) took into account the incidence of the
law on metabolic mass for fishes. It allowed comparison od maintenance of weight or daily

growth among species (Nijkamp et al., 1974). For interspecific relations Feldman and Mc Mahon

Cuzon, G. et al. 2011. Contribution to Protein/Energy Requirement and Metabolic Aspects for Two Carnivorous Species Lates Calcarifer, Epinephelus Morio
Juveniles With Reference to Trout. En: Cruz-Suérez, L.E., Ricque-Marie, D., Tapia-Salazar, M., Nieto-Lépez, M.G., Villarreal-Cavazos, D. A., Gamboa-Delgado, J.,
Hernandez-Hernandez, L. (Eds), Avances en Nutricion Acuicola XI - Memorias del Décimo Primer Simposio Internacional de Nutricion Acuicola, 23-25 de
Noviembre, San Nicolas de los Garza, N. L., México. ISBN 978-607-433-775-4. Universidad Auténoma de Nuevo Ledn, Monterrey, México, pp. 224-235.



228

(1983) would coincide with a coefficient b=3/4. However in practice it s incidence is not so great.
For fish juveniles the value b~0.8 is acceptable in the range of size considered.

DE

Digestibility of energy is one of the first steps to define practical feed to run experiments and
determine an optimum P/E of the feed to be prepared for an optimum SGR or an optimum FCR
or a minimum of body lipid deposition after a 60d trial for example. For seabass two main
available ingredients were selected such as quality fishmeal and soybean meal to stay with
conventional approach in a first attempt and concentrate on the definition of some parameters

such as protein and energy in the diet.

Table 2- ADC results % for ingredients and reference diet for Epinephelus morio.

ADCyrotein ADCenergy
diet  ingredient  diet ingredient
Reference diet 44 67
Menhaden 56 86 67 68
fishmeal
soyabean meal 48 57 70 77

Digestibility values for protein and energy were higher for fishmeal than soybean meal.

The reference diet was used to determine ADC protein for each major ingredient when
incorporated at 30% in a test diet (70% ref. diet+30%ingredient) to find a significant difference
between fishmeal and soybean meal, difference that disappeared for energy.

Comparative values were reported for the two species aside from data obtained with trout (table
3).
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Table.3.Comparative values for diet, intake and digestibility

L.calcarifer E.morio RT

av. initial weight g 100 200 20
rearing T°C 28 28 15
optimum DP % 50 45 42

optimum DE kJ/g 17 19 19

GE intake kid/kg MBW/d 239 76 100
ADCenergia%0 80-86 85
DE intake 201 62 85

Initial weight differed from one species to another, however indications on diet composition
were not so different in terms of protein and energy, and intake also, in order to be able to

calculate DE intake and report in percentage the proportion of each component of energy budget.

Excretion (UE+ZE)

Excretion was measured in postprandial conditions (Fig. 1) and the production of N-NH; followed the
dietary protein content. This peak of N-ammonia production followed the peak of oxygen consumption in
postprandial conditions.
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Fig 1-Production of N-ammonia (in mg N-NHs; /L) by E. morio.in postprandial
status fed 30, 35, 40, 45 and 50% CP experimental diets.

Postprandial excretion appeared to be related to dietary protein concentration, and animals fed at

2pm presented an increase in N-ammonia excretion following the peak of heat increment of
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feeding and much clearly evidenced with the two most concentrated compounded feeds in protein
(45 and 50CP). However, the trend of curves did not follow the general trend with a peak instead
of a plateau. There appeared that only fish fed protein dense diets produced an increment in

excretion, at the difference with fish fed all other treatments.

ME

Metabolizable energy calculation was possible with N-ammonia excretion that changed with
protein level and represented as with other species a low percentage of digestible energy. As in
the above table the level of excretion appeared similar between marine species especially with

seabass and RT.

Table 4. Comparative values for excretion

L.calcarifer E.morio RT
(UE+ZE) kJ/fish 12 7 6

By and large, excretion in marine fish will not represent more than 6-8% of DE intake and it is

verified for the two species and trout as a reference.

HeE

Maintenance was addressed for E.morio with several fish because of the difficulty to feed a
fish alone in the respirometric chamber and so results were given only under the form of heat
production (HP) that indicate a relative higher level compared to seabass or trout and this

measured need further refinement.

Energy spent in starvation was lower for seabass compared to trout and probably higher than for

grouper.
HIiE

Heat increment of feeding was determined experimentally for E.morio and trout and by
calculation for seabass. The expression was given in kg biomass or kg MBW and the biomass
allowed maintain several fish especially for estimating the feed intake in the metabolic chamber.
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E.morio did not permit to separate between HIiE and HeE. By and large the values for heat
production were in the same order of magnitude with diets containing a level of protein that fits

for carnivorous species.

Table 5. Ccomparative values for heat production.

L.calcarifer E.morio RT

O, uptake g/kg/d 34
HeE kJ/kg MBW/d 40 8 37
HIiE 44 12 15

HP 88 20 52

Heat increment of feeding varied in large proportion with species and also temperature or feed

composition, and for E.morio in experimental conditions, only HP could be determined.

RE

Retained energy indicative of potential weight gain was similar between seabass and trout
however, E.morio had unexpected low value because probably non optimal rearing conditions in

clear water tanks. Such a quite fish should present a good potential for growth.

Table 6. Preliminary results on energy partitioning for carnivorous species.

L.calcarifer  E.morio RT

RE kJ/kg MBW/d 101 35 27
RE/DE % 50 58 30
wt gain g/wk 2 1.4 5

GE fish kJ 8.6
ration allowance 85
kJ/fish/wk

Related to DE retained energy values were in a range of 30-40% with trout or seabass and could

improve with high ADC or optimum intake.

Discussion

The results evidenced a difference in basal metabolism with a seabass on constant physical

activity and a grouper pretty quiet fish hiding all the time. A slow fish required 200mW for a
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velocity p=2 (body length per second) while a normal fish (seabass) could reach 400mW for a
p=3 (Pierce, 1977). The cost of swimming (km) will vary with a velocity and size of fish
(Dabrowski, 1986). According to Brett and Groves (1979) a metabolism in full activity of a

salmon could be a multiple of 11 compared to standard metabolism.

Energy spent by fish under starvation (basal metabolism) was determined generally after a week
starvation and provided values with RT of around 37kJ kgMBW *day™. such value is compared
with other species and between sturgeon, trout or Atipa 39, 57 and 48kJ/kg/day respectively
indicating a contribution for 20% approx. in the energy partition for fish with lipids contributing
the most to the supply of energy and nitrogen expenditure was in a range of 1.5 to 4.5 mg N/kJ
that is significantly higher than for mammals (Guillaume, 1999). Active metabolic rates of fish
are a 5-fold difference between spp (Brett, 1972) with a max at 1000mgO./kg/h or 14.7kJ/kg/h or
353kJ/kg/day or 138 kJ/kgMBW/day.

Heat increment of feeding is certainly the part to address that can change in the contribution of
energy partition with the nature of the feed, and the relative proportion of lipid and protein as
well as the digestibility of the protein source.

Retained energy by fish in production and no only weight gain is a linear function of ingested
ME (Guillaume, pers. comm.). It depends on respective importance of apparent synthesis of
protein and lipid and the nature of energetic nutriments. In trout for example, with 17%
protein+10%lipid in tissue there was an energy cost (energy value in kcal)/energy yield of
apparent synthesis (b=kf) of 2.7kcal (11kJ) expressed in ME.

Aside from energy partition another approach with carcass analysis was used an another option to
verify the amount of retained energy by fish fed on a given feed composition.

Similar to what was done on L. calcarifer, several authors reported optimum for protein on E.
coioides (Luo et al.,, 2004), E. aeneus (Lupatsch and Kissil, 2005) and P/E ratio with E.
salmonides (Teng, 1978), E. malabaricus (Tsai, 1991; Shiau et Lan, 1996) but generally the

requirement was not expressed in 100g biomass per day to reflect an absolute requirement.
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In terms of wastes management, it seems that heat production of feeding is not a term of energy
budget to impact positively compared to N-ammonia excretion of digestibility of the feed. The
feed intake is another term in the budget that takes importance, as said before, feed pollutes, fish
doesn’t not pollute and then the energy density of the feed should fit with the optimum intake to
reduce losses with uneaten feed. The P/E ratio at its optimum showed a good level of intake and
afforded to reach an optimum SGR for example 2.4% with seabass and FCR or optimum lipid

deposition in the body.

Conclusion

Seabass and grouper are two candidates species for cage culture butt the first species is already at
a level of commercial production at the difference with this grouper species coming just from the
wild with little information on its potential and requirements. Thee comparison enlighten a
difference in metabolism due to a difference in behavior with a seabass in constant movement
and a grouper quiet and resting all the time in captivity. However such difference is difficult to
characterize with the indirect calorimetry and so both species tend to follow energy partition as
previously found for marine fish species and similar in many points with a carnivorous species

such as the well-studied trout.

Cuzon, G. et al. 2011. Contribution to Protein/Energy Requirement and Metabolic Aspects for Two Carnivorous Species Lates Calcarifer, Epinephelus Morio
Juveniles With Reference to Trout. En: Cruz-Suérez, L.E., Ricque-Marie, D., Tapia-Salazar, M., Nieto-Lépez, M.G., Villarreal-Cavazos, D. A., Gamboa-Delgado, J.,
Hernandez-Hernandez, L. (Eds), Avances en Nutricion Acuicola XI - Memorias del Décimo Primer Simposio Internacional de Nutricion Acuicola, 23-25 de
Noviembre, San Nicolas de los Garza, N. L., México. ISBN 978-607-433-775-4. Universidad Auténoma de Nuevo Ledn, Monterrey, México, pp. 224-235.



234

References

Beamish F.W.H. 1975 Apparent SDA of large mouth bass, Micropterus salmoides. J. Fish. Res. Board Can. 31,
1763-1769.

Brett, JR. 1972. The metabolic demand for oxygen in fish particularly salmonids and a comparison with other
vertebrates. Resp. Physiol.,14(1-2)151-170.

Brett JR. and Groves TDD. 1979. Physiological energetic. In Fish Physiology (Ed. Hoar W. S., Randall D. J. and
Brett J. R.), Academic Press, New York. Vol VIII, 279-352.

Brody, S. 1945. Bioenergetics and growth. NY., Reinhold, 1023pp.

Brulé, T. and Rodriguez-Canché. LG. 1993. Food habits of juvenile red groupers, Epinephelus morio (Valenciennes,
1828), from Campeche Bank, Yucatan, México. Bulletin of Marine Science 52(2): 772-779.

Bureau D.P., Azevedo P.A., Tapia-Salazar M. & Cuzon G. (2000) Pattern and cost of growth and nutrient deposition
in fish and shrimp: potential implications and applications. pp111-140. In V. Memorias del V Simposio
Internacional de Nutricion Acuicola (Cruz-Suérez, E., Ricque-Marie, D., Tapia-Salazar, M. and Civera-
Cerecedo, R. Eds). 19 al 22 de Noviembre, 2000, Mérida, Yucatan, Mexico,

Cho, C.Y., Slinger, S.J., Bayle, H.S. 1982. Bioenergetics on salmonid fishes: energy intake, expenditure and
productivity. Comp. Biochem. Physiol. 73:25-41.

Cho, C.Y., 1992. Feeding systems for rainbow trout and other salmonids with reference to current estimates of
energy and protein requirements. Aquaculture 100, 107-123.

Cho, CY. and Bureau, DP2001Nutrition, Energetics and Growth of Fish: Current Challenges and Approaches NATO
Science Series: Series A: Life Sciences.. 314:99-115. Modern Aquaculture in the Coastal Zone-Lessons and
Opportunities.

Chou, R., Guillaume, J., Lee, HB., Cuzon, G., Heng, HH., Fuchs, J. 1992. Requirements in R&D of marine fish and
shrimp feeds in Singapore. Presented at the 3" Asian Fisheries Forum, Oct. 1992. Singapore.

Chou, R., Guillaume, J., Lee, HB., Cuzon, G., Heng, HH. and Fuchs, J. 1993. Optimum protein to energy ration for
tropical seabass Lates calcarifer, Bloch. I. Determination of optimal protein level at constant energy.
Presented at the World Aquaculture Society, May 1993, Spain.

Dabrowski, KR., 1986. A new type of metabolism chamber for the determination of active and postprandial
metabolism of fish, and consideration of results for coregonid and salmon juveniles.Journal of Fish Biology
28(1)105-118.

Fukuhara, O., 1989. A review of the culture of grouper in Japan. Bull. Nancei Reg. Fish. Lab. 22: 47-57.

Guillaume J. 1999. Nutrition and feeding of fish and crustaceans. Ed. Guillaume, Bergot, Kaushik and Métailler,
INRA, 489 pp.

Jobling, M. 1994. Fish bioenergetics. Chapman & Hall. London. 309 pp.

Kaushik, S.J. and Oliva-Teles, A. 1986. Effect of digestible energy on nitrogen and energy balance in rainbow trout.
Aquaculture, v.50, p.89-101.

Cuzon, G. et al. 2011. Contribution to Protein/Energy Requirement and Metabolic Aspects for Two Carnivorous Species Lates Calcarifer, Epinephelus Morio
Juveniles With Reference to Trout. En: Cruz-Suérez, L.E., Ricque-Marie, D., Tapia-Salazar, M., Nieto-Lépez, M.G., Villarreal-Cavazos, D. A., Gamboa-Delgado, J.,
Hernandez-Hernandez, L. (Eds), Avances en Nutricion Acuicola XI - Memorias del Décimo Primer Simposio Internacional de Nutricion Acuicola, 23-25 de
Noviembre, San Nicolas de los Garza, N. L., México. ISBN 978-607-433-775-4. Universidad Auténoma de Nuevo Ledn, Monterrey, México, pp. 224-235.


http://csaweb111v.csa.com/ids70/p_search_form.php?field=au&query=cho+cyoung&log=literal&SID=e7uhp3ft3df0vmeu7kb9336884
http://csaweb111v.csa.com/ids70/p_search_form.php?field=au&query=bureau+dp&log=literal&SID=e7uhp3ft3df0vmeu7kb9336884
http://csaweb111v.csa.com/ids70/view_record.php?id=4&recnum=6&log=from_res&SID=e7uhp3ft3df0vmeu7kb9336884
http://csaweb112v.csa.com/ids70/view_record.php?id=2&recnum=6&log=from_res&SID=5lbg7bgi1tj5rkh7ufsbs7ueu0
http://csaweb112v.csa.com/ids70/view_record.php?id=2&recnum=6&log=from_res&SID=5lbg7bgi1tj5rkh7ufsbs7ueu0

235

Kleiber M., 1975. The fire of life. New York, Robert E. Kleiber Publishing Co.

Lee, HB, Guillaume, J., Chou, R., Cuzon, G. Heng, HH.,and Fuchs, J 1995. Methodology in the study of seabass
(Lates calcarifer Bloch): Nutritional requirements in Singapore Journal of applied ichthyology/Zeitschrift
fur angewandte Ichthyologie. Hamburg, Berlin. 11,(3-4)302-308.

Luo, Z., Liu, Y.J., Mai, K.S,, Tian, L.X,, Liu, D.H., Tan, X.Y., 2004. Optimal dietary protein requirement of grouper
Epinephelus coioides juveniles fed isoenergetic diets in floating net cages. Aquaculture. Nutrition, 10, 247—
252.

Lupatsch, Kissil, Sklan, Pfeffer 2001. Effects of varying dietary protein and energy supply on growth, body
composition and protein utilization in gilthead seabream (Sparus aurata L.) Aquacult. Nutr. 7(2)71-80.

Lupatsch, I. and Kissil, GWM., 2005. Feed formulations based on energy and protein demands in white grouper
(Epinephelus aeneus). Aquaculture 248, 83-95.

Pierce, RJ. 1977. Life history and ecological energetics of the gizzard shad (Dorosoma cepedianum) in Acton lake,
Ohio. Doctoral dissertation. Miami Univ., Oxford, Ohio.

Shiau, SY. and Lan C

W. 1996. Optimal dietary protein level and protein to energy ratio for growth of grouper (Epinephelus malabaricus).
Aquaculture 145: 259-266.

Smith, RR.1971. A method for measuring digestibility and metabolizable energy of feeds. Prog. Fish Cult. 33:132-
134,

Stryer, L. 1988. Biochemistry, 3rd ed., W.H. Freeman and Co, NY. 1089pp.

Teng, SK. 1978. Preliminary observation on the dietary protein requirement of estuary grouper, Epinephelus
salmonides, cultured in floating net cages. Aquaculture 15, 257-271.

Tsai, JC. 1991. Protein and energy requirements of grouper, Epinephelus malabaricus. Thesis, National Sun Yat-sen

University, Kaohsiung, Taiwan.70pp.

Cuzon, G. et al. 2011. Contribution to Protein/Energy Requirement and Metabolic Aspects for Two Carnivorous Species Lates Calcarifer, Epinephelus Morio
Juveniles With Reference to Trout. En: Cruz-Suérez, L.E., Ricque-Marie, D., Tapia-Salazar, M., Nieto-Lépez, M.G., Villarreal-Cavazos, D. A., Gamboa-Delgado, J.,
Hernandez-Hernandez, L. (Eds), Avances en Nutricion Acuicola XI - Memorias del Décimo Primer Simposio Internacional de Nutricion Acuicola, 23-25 de
Noviembre, San Nicolas de los Garza, N. L., México. ISBN 978-607-433-775-4. Universidad Auténoma de Nuevo Ledn, Monterrey, México, pp. 224-235.


http://csaweb109v.csa.com/ids70/p_search_form.php?field=au&query=lee+hb&log=literal&SID=g80mfo5qgidn66cibaj96d0176
http://csaweb109v.csa.com/ids70/p_search_form.php?field=au&query=guillaume+j&log=literal&SID=g80mfo5qgidn66cibaj96d0176
http://csaweb109v.csa.com/ids70/p_search_form.php?field=au&query=chou+r&log=literal&SID=g80mfo5qgidn66cibaj96d0176
http://csaweb109v.csa.com/ids70/p_search_form.php?field=au&query=cuzon+g&log=literal&SID=g80mfo5qgidn66cibaj96d0176
http://csaweb109v.csa.com/ids70/p_search_form.php?field=au&query=heng+hh&log=literal&SID=g80mfo5qgidn66cibaj96d0176
http://csaweb109v.csa.com/ids70/p_search_form.php?field=au&query=fuchs+j&log=literal&SID=g80mfo5qgidn66cibaj96d0176
http://csaweb109v.csa.com/ids70/view_record.php?id=3&recnum=6&log=from_res&SID=g80mfo5qgidn66cibaj96d0176
http://csaweb109v.csa.com/ids70/view_record.php?id=3&recnum=6&log=from_res&SID=g80mfo5qgidn66cibaj96d0176
http://csaweb115v.csa.com/ids70/p_search_form.php?field=au&query=lupatsch&log=literal&SID=iqe3d6feaj9ii4fc0jaa1kdi03
http://csaweb115v.csa.com/ids70/p_search_form.php?field=au&query=kissil&log=literal&SID=iqe3d6feaj9ii4fc0jaa1kdi03
http://csaweb115v.csa.com/ids70/p_search_form.php?field=au&query=sklan&log=literal&SID=iqe3d6feaj9ii4fc0jaa1kdi03
http://csaweb115v.csa.com/ids70/p_search_form.php?field=au&query=pfeffer&log=literal&SID=iqe3d6feaj9ii4fc0jaa1kdi03
http://csaweb115v.csa.com/ids70/view_record.php?id=6&recnum=3&log=from_res&SID=iqe3d6feaj9ii4fc0jaa1kdi03
http://csaweb115v.csa.com/ids70/view_record.php?id=6&recnum=3&log=from_res&SID=iqe3d6feaj9ii4fc0jaa1kdi03
http://csaweb115v.csa.com/ids70/p_search_form.php?field=au&query=lupatsch+i&log=literal&SID=iqe3d6feaj9ii4fc0jaa1kdi03

