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Abstract
Background

The present investigation was carried out to evaluate productive variables (feed intake, feed conversion, and weight gain), cholesterol and triglyceride
levels in the blood of guinea pigs fed different feed rations.

Methods

We worked with 45 male guinea pigs of the Peru breed, weaned at 21 days of age, randomly distributed in three groups of 15 guinea pigs and three
replicates each, where the control treatment (T,) was fed only alfalfa, the first experimental treatment (T,) with alfalfa and balanced feed in
proportions of 3:1, respectively, and the second experimental treatment (T,) with Ryegrass and balanced supplement, also in a 3:1 ratio.

Results

At the end of the study (nine weeks), average live weights of T=917.67 g, T, =948.13 g, and T, = 911.60 g were obtained; average feed intake on a dry
matter basis (DM) per guinea pig/day was increasing (To =59.3 g, T =60.96 g, and T, = 65.51 g), with a feed conversion of 6.89, 6.59 and 7.57 for T,
T,,and T,, respectively; likewise, guinea pig live weight gain/day was 8.54 g for Ty, 9.13 g for T, and 8.58 for T,. As for cholesterol, the lowest value
was obtained in T, (40.7 mg/dL), and triglycerides were lower in T, (54.6 mg/dL).

Conclusions

The guinea pigs fed with alfalfa and concentrate supplement have a higher weight gain and feed conversion; however, they have high levels of
cholesterol and triglycerides in the blood, unlike guinea pigs fed with Rye Grass and alfalfa; the latter had the lowest values.

Background

Guinea pigs (Cavia porcellus) are distributed worldwide, where their breeding has attracted increasing interest as they are positioned as a regular
source of high-quality animal protein for domestic consumption, contributing to food security and providing a small but frequent economic income for
people in developing countries because they are prolific, reproduce and adapt to a wide range of climates and diets [1-3].

Guinea pig breeding takes on greater importance due to the fact that their protein production is possible at a low cost since their diet is based on feed,
forages, and vegetable residues from crops and traditional markets, although if meat production is to be increased, they can be fed with concentrates
and supplements [4]. High nutritional values have been reported, which vary by different factors, even in different anatomical regions of the same
guinea pig, varying according to origin and gender; thus, females contain higher lipid content at the thigh and shoulder level [5]. Likewise, of the total
polyunsaturated fatty acids, guinea pig meat has proportions of more than 50%, whereas the carcass of a guinea pig without skin covers more than
21% daily of polyunsaturated fatty acids required (Omega-3) by humans, increasing with the consumption of the skin [6].

On the other hand, guinea pig lipoprotein metabolism and remodeling are similar to that of humans, in addition to carrying LDL cholesterol, they also
have CETP (cholesterol ester transfer protein), making them excellent models to evaluate diets and their impact on plasma lipid profiles, protein
metabolism and other characteristics [7, 8].

Guinea pig breeding is increasingly distributed to more and more places in Peru and the world, where it represents an important source of animal
protein supply and economic income; However, there is still limited information on nutritional values influenced by feed that have a direct impact on the
health of consumers. For this reason, the present research was conducted to evaluate the blood lipid profile of guinea pigs in the fattening phase fed
with different feed rations, as well as to determine the productive parameters (feed consumption, feed conversion, and weight gain) with the same
rations.

Methods
Location

The present investigation was carried out on a guinea pig farm (named San José: -7.12810721202040161 S, -78.47922044289862 W), located in the
district of Bafios del Inca, Cajamarca (Peru), at an altitude of 2749.53 masl, with a cold climate. A clinical analysis laboratory in the same district
performed lipid profile determination tests for lipid profile determination.

Experimental design
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Forty-five 21-day-old male guinea pigs of the Peruvian breed were used. These were distributed in three treatments (T, T, and T,) of 15 individuals
each, which were housed in cages built with galvanized wire mesh and wood (dimensions of 3 m long, 0.90 m wide, and 0.90 m high). Each cage
constituted a treatment, divided into three compartments where 05 guinea pigs were placed in each one of them, thus forming three replicates per cage.

T, was fed only with fresh alfalfa, T; with fresh alfalfa, and commercial concentrate (Nutri-Cuy: 87.90% DM; CF 7.98%; CP 18%; DE 2.73 Mcal/kg; total
fat 4.65%; unsaturated fatty acids 3.24%; Ca 0.90% and available P 0.61%) in a 3:1 ratio, finally T2 was fed with Ryegrass and commercial concentrate
(Nutri-Cuy) in a 3:1 ratio, respectively. Water was supplied through nipple drinkers. Seven days before the start of the study, the guinea pigs were dosed
against gastrointestinal and hepatic parasites with a formulation of ivermectin/clorsulon, at a dose of 0.2 mg/kg, subcutaneous, and during the study
period of 63 days (nine weeks), a strict sanitary and biosecurity program was followed, cleaning and collection of manure and food waste were carried
out daily, and disinfection with lime (Ca0) was carried out periodically on a weekly basis.

Data collection

The live weights of each guinea pig, weight gain (Wg = Final weight - Initial weight), amount of feed intake (subtracting the residual of the given feed)
and feed conversion (FCR = Total feed/Weight gain), were calculated weekly by weighing on a digital scale and applying the formulas.

For the determination of cholesterol and triglyceride levels, whole blood samples were obtained at the beginning and end of the study. One guinea pig
per treatment was randomly selected, giving a total of six whole blood samples, which were taken on an empty stomach (7:00 h), by puncture of the
jugular vein with a tuberculin syringe, after asepsis of the area, obtaining 2 mL for each animal, followed by their deposit in a tube without additive (red
cap) for their transfer to the clinical laboratory for their respective analysis.

Statistical analysis

The data obtained were adjusted to the unpaired Student's t test. A completely randomized analysis of variance (Yij = p + Ti + &ij) was performed with
normally distributed variables.

Results

At the end of the nine weeks of the study, T, showed better live weights, and T, and T, guinea pigs showed statistically similar weights (p < 0.05).
Similarly, T, guinea pigs showed higher weekly and daily weight gain in the ninth week compared to Ty and T, (p < 0.05). During the first two weeks,
feed consumption on a dry matter (DM) basis was statistically similar in the three groups (p < 0.05), likewise, in this period no statistical difference was
found in feed conversion (p < 0.05). Between the third and eighth week, a statistical difference was found in the amount of feed intake and feed
conversion between Ty and T, (p < 0.05), where T, had the highest feed intake and highest feed conversion; however, in the ninth-week feed intake is
again similar (p < 0.05), feed conversion also shows no statistical difference between T, and T, differing from T, (p < 0.05), which shows the lowest
feed conversion value. Table 1.
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Table 1
Productive parameters of guinea pigs were measured during the nine weeks of the research.

Variable Weeks Final
average
Beginning 1 2 3 4 5 6 7 8 9
Weight (g) To  379.402 427.678 475.80°8 534.40° 592.40° 660.132 726932 786.132 852.732b 917.67°
X T 373202 421.20° 476.40° 53853 601.87° 667.47° 737.13% 802.40° 872.93%°  948.132
T2 371.002 419.00° 466.60° 530.00° 588.53% 651.20° 721.40° 779.53% 84453  911.60P
\(g;%ight gain T, Week 48273  48.13%  5860° 58.00° 67.73%°  66.80° 50.20°  66.60° 64.93>  59.81
% Daily 6.90° 6.882 8.372 8.292 9.68° 9.542 8.46° 9.512 9.28° 8.54
T, Week 48.00° 5520° 62.13%  63.33%  6560° 69.67°  6527°  70.53? 75.208  63.88
Daily 6.86° 7.882 8.882 9.052 9.372 9.952 9.323 10.08? 10742 913
T,  Week 48.00°  47.60°  63.40° 5853%  62.67°  70.20° 58132  65.00° 67.073>  60.07
Daily 6.86° 6.80° 9.062 8.362 8.953 10.032  8.312 9.292 9.583b  8.58
Feed . To 4320°  4450° 4840° 5080 59.80° 63.00° 67.00°  76.00° 82.008  959.30
oonsumptlon
DM (g)
Ty 40.002  43.708  50.00°  54.00° 62.00° 68.00°  69.00°  76.00P 85.002  60.96
2 T2 4400°  4500°  60.00°  61.00°  65.80°  73.80%  73.00° 8200°  8500% 6551
Feed To 626°  647° 578 613 618"  660° 780  7.99° 8.4 689
conversation
T 5.832 5.552 5.63P 5.97b 6.62° 6.83° 7.51b 7.54P 7.91b 6.59
T, 6.412 6.622 6.622 7.30° 7.352 7.362 8.782 8.832 8.872 7.57
abpifferent letters in the same column within each variable indicate statistically significant difference (p < 0.05).

According to the results, the lowest cholesterol values were obtained in guinea pigs fed with fresh alfalfa only (Tg); on the other hand, in guinea pigs
fed with Ryegrass and concentrate (T,), triglycerides showed the lowest values; however, in the three groups, the amounts were close. Table 2.

Table 2
Blood cholesterol and triglyceride values in guinea pigs, by
treatment.

Parameters Treatment n Beginning Final Average
Cholesterol To 1 379 435 407
(mg/dL) T 1 548 506 57.2
T, 1 668 70.2 68.5
Triglycerides T, 1 56.9 61.7 59.3
(mg/dL) T, 1 560 50.0 575
T, 1 522 57 54.6

Discussion

Guinea pigs have a wide capacity to utilize different types of food, they make good use of all types of food, from food rich in fiber to food rich in
protein; even though fiber has a lower nutritional value, guinea pigs make better use of it than other monogastric animals by having a functional
caecum, generating a lower utilization of nutrients and metabolizable energy, likewise, the protein contribution contributes to the higher utilization of
energy, even concentrates and other supplements improve their nutritional contribution when they are included in the diet [4, 6, 9], seeking to insert and
meet the requirements that the market demands, standard guinea pigs of size and quality [10]. In this way, guinea pigs with better live weights could be
obtained by feeding alfalfa supplemented with balanced feed, as happened in the present research work.
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Although the average values obtained in the integral and mixed feeding systems are close or have no statistical differences [11-13], guinea pigs fed
under a mixed system acquire better productive parameters [14], with higher final weights and daily weight gains, translated into better carcass yield;
however, with higher feed consumption [15]. Similarly, in the present study, a higher weight gain was achieved in the group fed with alfalfa and
balanced feed (T4), and no statistical differences were found at the end of the evaluation in terms of feed consumption.

The association of alfalfa and balanced feed gave a better feed conversion, differing statistically from the group fed with Ryegrass and balanced feed;
this difference is due to the nutritional properties of the forage since, in general, a more efficient feed conversion has been obtained with integrated
feeding [15—17]. Despite the fact that feeding alfalfa alone or associated with concentrate does not give the same results as mixed or integral feeding
[11, 13], the addition of alfalfa or other green forage is necessary for tooth wear and thus avoid malocclusions that affect feed intake [18].

The lowest cholesterol values were obtained in guinea pigs fed fresh alfalfa, a forage with high protein content; being higher in the other groups
supplemented with balanced feed (high in carbohydrates), which agrees with a study indicating that dietary carbohydrate restriction decreases the
accumulation of cholesterol in the aortas and decreases the expression of aortic cytokines, in addition, plasma triglycerides are reduced, increasing
HDL cholesterol and promoting the formation of larger and less atherogenic LDL [7].

Although there were no significant differences, triglyceride values were lower in the group fed Ryegrass (54.6 mg/dL). Compared with other species, as
in pigs with genetically high (150 mg/dL) or low (124 mg/dL) serum cholesterol levels [19], cows (135.8 + 1.362 mg/dL) [20], sheep (82.74 + 4.36
mg/dL) [21], lambs (83.4 mg/dL) [22], rabbit (215.99 mg/dL) [23]; even Muscovy and mallard ducks have much higher serum cholesterol values [24]
than those found in the present study.

Thus, the guinea pig is positioned as a contributor to food safety due to its health properties and high protein, B vitamins, linoleic and linolenic acid,
and low saturated fat and cholesterol content [25, 26].

Desirable fats are those referred to as the sum of monounsaturated fatty acids, polyunsaturated fatty acids, and C18 fatty acids [27]. The
recommended ratio of polyunsaturated fatty acids (PUFA) to saturated fatty acids (P/S) should be greater than 0.4; given that some meats naturally
have a P/S ratio of about 0.1, meat has been implicated in causing unbalanced fatty acid intake by consumers [28]. In addition, a dietary imbalance of
the n-6:n-3 polyunsaturated fatty acid ratio can affect human health, especially with a high n-6:n-3 ratio; therefore, it is recommended a ratio of n-6:n-3
be nearly 3:1 to 1:1 [29]. Therefore, P/S and n-6/n-3 ratios should be improved in guinea pig meat; however, in this process, also undesirable fats
increase [30], then it is necessary to deepen the subject since the concentration of n-3 PUFA in animal tissues depends mainly on the fatty acid
composition of the diet [31], where linoleic acid (C18:2 n6), linolenic acid (C18:2 n3), oleic acid (C18:1 n9), stearic acid (C18:0) and especially palmitic
acid (C16:0), palmitoleic acid (C16:1), myristic acid (C14:0) and lauric acid (C12:0) are found [30].

Finally, It is concluded that guinea pigs fed alfalfa and balanced supplement have superior weight gain and feed conversion; however, blood
cholesterol and triglyceride levels are lower in guinea pigs fed only fresh alfalfa and Ryegrass/balanced feed, respectively.

Declarations

Ethics approval and consent to participate

Written permission of owner was taken for the usage of their animal in the study. All experimental protocols of the present study were approved by the
Comité de la Unidad de Investigacion de la Facultad de Ciencias Veterinarias, de la Universidad Nacional de Cajamarca. They also declare that all
methods were carried out in accordance with the pertinent guidelines and norms regarding animal welfare and the use of animals in research. In turn,
all methods are reported in accordance with the ARRIVE guidelines for the reporting of animal experiments. In addition, the study was contemplated
under the guidelines of the Ley de proteccion y bienestar animal del Estado peruano (Ley N° 30407) and European ethical regulations (European
Directive 2010/63/EU).

Consent to publish

NA.

Availability of data and materials

The authors declare that they have the availability of data and materials available if needed. Please, contact LVR (lvargasr17_1@unc.edu.pe).
Competing interests

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to influence the work
reported in this paper.

Funding

The authors declare that the present study was financed by the authors themselves and that they did not receive any funding from any institution.

Page 5/7



Acknowledgement

The authors would like to thank the members of the Comité de la Unidad de Investigacién de la Facultad de Ciencias Veterinarias of the Universidad
Nacional de Cajamarca for their approval of this study.

Authors Contribution

All authors contributed to the conception, design of the study, supervised, and conducted the research. Henry Herrera Collantes and José Nifio Ramos
contributed to the Software, validation, data curation, writing-preparation of original drafts. Luis Vargas Rocha and Severino Torrel Pajares collaborated
in viewing, writing-reviewing and editing the manuscript. All authors read and approved the final manuscript.

References

1. Lammers, PJ., Carlson, S.L., Zdorkowski, G.A., Honeyman, M.S., 2009. Reducing food insecurity in developing countries through meat production:
the potential of the guinea pig (Cavia porcellus). Renewable Agriculture and Food Systems, 24(02), 155-162.
https://doi.org/10.1017/S1742170509002543

2. Sanchez-Macias, D., Castro, N., Rivero, M.A,, Argiiello, A., Morales-delaNuez, A., 2016. Proposal for standard methods and procedure for guinea pig
carcass evaluation, jointing and tissue separation. Journal of Applied Animal Research, 44(1), 65-70.
https://doi.org/10.1080/09712119.2015.1006234

3. Ngoula, F, Tekam, M.G., Kenfack, A., Tchingo, C.D., Nouboudem, S., Ngoumtsop, H., Tsafack, B., Teguia, A., Kamtchouing, P, Galeotti, M.,
Tchoumbouea, M., 2017. Effects of heat stress on some reproductive parameters of male cavie (Cavia porcellus) and mitigation strategies using
guava (Psidium guajava) leaves essential oil. Journal of Thermal Biology, 64, 67-72. https://doi.org/10.1016/j.jtherbio.2017.01.001

4. Sanchez-Macias, D., Barba-Maggi, L., Morales-delaNuez, A., Palmay-Paredes, J., 2018. Guinea pig for meat production: a systematic review of
factors affecting the production, carcass and meat quality. Meat Science, 143, 165-176. https://doi.org/10.1016/j.meatsci.2018.05.004

5. Tandzong, C., Mbougueng, P, Womeni, H., Ngouopo, N., 2015. Effect of Cassava Leaf (Manihot esculenta) Level in Guinea-Pigs (Cavia porcellus)
Meal on the Physico-Chemical and Techno-logical Properties of Its Meat. Food and Nutrition Sciences, 6, 1408-1421.
http://dx.doi.org/10.4236/fns.2015.615146

6. Kouakou, N.D., Grongnet, J.F,, Assidjo N.E., Thys, E., Marnet, P.G., Catheline, D., Legrand, P, Kouba, M., 2013. Effect of a supplementation of
Euphorbia heterophylla on nutritional meat quality of Guinea pig (Cavia porcellus L.). Meat Science, 93(4), 821-826.
https://doi.org/10.1016/j.meatsci.2012.11.036

7. Fernandez, M.L., Volek, J.S., 2006. Guinea pigs: a suitable animal model to study lipoprotein metabolism, atherosclerosis and inflammation.
Nutrition & Metabolism (Lond), 3, 17. https://doi.org/10.1186/1743-7075-3-17

8. Soliman, G.A., 2018. Dietary Cholesterol and the Lack of Evidence in Cardiovascular Disease. Nutrients, 10(6), 780.
https://doi.org/10.3390/nu10060780

9. Castro-Bedrifiana, J., Chirinos-Peinado, D., 2021. Nutritional value of some raw materials for guinea pigs (Cavia porcellus) feeding. Translational
Animal Science. 5(2), txab019. https://doi.org/10.1093/tas/txab019

10. Flores-Mancheno, C.I,, Duarte, C., Salgado-Tello, I.P, 2017. Characterization of the guinea pig (Cavia porcellus) meat for fermented sausage
preparation. Ciencia y Agricultura, 14(1), 39-45. https://doi.org/10.19053/01228420.v14.n1.2017.6086

11. Huamani, G., Zea, O., Gutiérrez, G., Vilchez, C., 2016. Effect of three feeding systems on productive performance and on carcass fatty acid profile in
guinea pigs. Revista de Investigaciones Veterinarias del Perd, 27(3), 486-494. http://dx.doi.org/10.15381/rivep.v27i3.12004

12. Yoplac, I, Yalta, J., Vasquez, H.V,, Maicelo, J.L., 2017. Effect of coffee (Coffea arabica) pulp meal as feed on productive parameters of guinea pigs
(Cavia porcellus L) — Peru Breed. Revista de Investigaciones Veterinarias del Pert, 28(3), 549-561. http://dx.doi.org/10.15381/rivep.v28i3.13362

13. Choez, K., Ravillet, V., 2018. Cowpea (Vigna unguiculatal. walp) as ingredient in growing-fattening rations of improved guinea pigs (Cavia
porcellus). Revista de Investigaciones Veterinarias del Pert, 29(1), 180-187. http://dx.doi.org/10.15381/rivep.v29i1.14086

14. Quintana, E., Jiménez, R., Carcelén, F., San Martin, F,, Ara, M., 2013. Effect of diets based on alfalfa, barley meal and mineral block on the
productive performance of guinea pigs. Revista de Investigaciones Veterinarias del Pert, 24(4), 425-432.
https://doi.org/10.15381/rivep.v24i4.2744

15. Reynaga, M.F,, Vergara, V., Chauca, L., Muscari, J., Higaonna, R., 2020. Mixed and integral feeding systems in the growth stage of guinea pigs
(Cavia porcellus) of Peru, Andina and Inti breeds. Revista de Investigaciones Veterinarias del Pery, 31(3), e18173.
http://dx.doi.org/10.15381/rivep.v31i3.18173

16. Morales, M., Carcelén, F, Ara, M., Arbaiza, T, Chauca, L., 2011. Effect of two energy levels on the productive performance of guinea pigs (Cavia
porcellus) of the Peru breed. Revista de Investigaciones Veterinarias del Pery, 22 (3), 177-182. https://doi.org/10.15381/rivep.v22i3.254

17. Airahuacho, F, Vergara, V., 2017. Evaluation of two levels of digestible energy based on nutritional standards of the NRC (1995) in growth diets for
guinea pigs (Cavia porcellus ). Revista de Investigaciones Veterinarias del Perd, 28(2), 255-264. http://dx.doi.org/10.15381/rivep.v28i2.13079

18. Saunders, R., 2010. BSAVA Manual of Exotic Pets - Edited by Anna Meredith and Cathy Johnson Delaney. Journal of Small Animal Practice, 51(8),
455-455. https://doi.org/10.1111/j.1748-5827.2010.00984.x

Page 6/7



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Harris, K.B., Pond, W.G., Mersmann, H.J., Smith, E.O., Cross, H.R., Savella, J.W., 2004. Evaluation of fat sources on cholesterol and lipoproteins
using pigs selected for high or low serum cholesterol. Meat Science, 66(1), 55-61. https://doi.org/10.1016/S0309-1740(03)00012-3

Barson, R.K., Padder, S., Sayam, A,, Rahman, M.M., Bhuiyan, M., Bhattacharjee, J., 2019. Serum glucose, urea nitrogen, cholesterol, and total
proteins in crossbred repeat breeder and normally cyclic cows. Journal of advanced veterinary and animal research, 6(1), 82-85.
https://doi.org/10.5455/javar.2019.f316

Redoy, M.R.A,, Shuvo, AAS,, Cheng, L., Al-Mamun, M., 2020. Effect of herbal supplementation on growth, immunity, rumen histology, serum
antioxidants and meat quality of sheep. Animal, 14(11), 2433-2441. https://doi.org/10.1017/S1751731120001196

Saleem, A.M., Cantante A.M., 2018. Growth performance and digestion of growing lambs fed diets supplemented with glycerol. Animal, 12(5),959-
963. https://doi.org/10.1017/S1751731117001793

Abdelnour, S., Alagawany, M., El-Hack, M., Sheiha, A.M., Saadeldin, I. M., Swelum, A.A. 2018. Growth, Carcass Traits, Blood Hematology, Serum
Metabolites, Immunity, and Oxidative Indices of Growing Rabbits Fed Diets Supplemented with Red or Black Pepper Oils. Animals: an open access
journal from MDPI, 8(10), 168. https://doi.org/10.3390/ani8100168

Nasr, M.A.F,, Alkhedaide, A.Q., Radwan, M.M.E., Hafez, A-E.S. E., Hussein, M.A,, El Bayomi, R.M., 2022. Growth, carcass parameters, biochemical
and oxidative stress indices, and meat traits of duck breeds under different stocking densities. Poultry Science, 101(9), 101992.
https://doi.org/10.1016/].psj.2022.101992

Quevedo, M., 2012. Agroindustrializacion de la carne de cuy. Revista Cientifica Guillermo Ockham, 10(2), 217-218.
https://doi.org/10.21500/22563202.2374

Avilés, D.F,, Martinez, AM., Landi, V., Delgado, J.V,, 2014. The guinea pig (Cavia porcellus): an Andean resource of interest as an agricultural food
source. Animal Genetic Resources, 55, 87-91. https://doi.org/10.1017/S2078633614000368

Mamani-Linares, L.W., Gallo, C.B., 2014. Meat Quality, Proximate Composition and Muscle Fatty Acid Profile of Young Llamas (Lama glama)
Supplemented with Hay or Concentrate during the Dry Season. Meat Science, 96(1), 394-9. https://doi.org/10.1016/j.meatsci.2013.07.028
Wood, J.D., Richardson, R.I,, Nute, G.R., Fisher, A.V,, Campo, M.M., Kasapidou, E., Sheard, PR., Enser, M., 2004. Effects of Fatty Acids on Meat
Quality: A Review. Meat Science, 66(1), 21-32. https://doi.org/10.1016/S0309-1740(03)00022-6

Ibrahim, D., EI-Sayed, R., Khater, S.I,, Said, E.N., EI-Mandrawy, S.A.M., 2018. Changing Dietary N-6:N-3 Ratio Using Different Oil Sources Affects
Performance, Behavior, Cytokines MRNA Expression and Meat Fatty Acid Profile of Broiler Chickens. Animal Nutrition, 4(1), 44-51.
https://doi.org/10.1016/j.aninu.2017.08.003

Herrera, E., Petrusan, J.1,, Salva-Ruiz, B., Novak, A., Cavalcanti, K., Aguilar, V,, Heinz, V., Smetana, S., 2022. Meat Quality of Guinea Pig (Cavia
porcellus) Fed with Black Soldier Fly Larvae Meal (Hermetia illucens) as a Protein Source. Sustainability, 14(3), 1292.
https://doi.org/10.3390/su14031292

Guevara, V., Rojas, S, Carcelén, F., Seminario, L., 2016. Enrichment of Guinea Pig (Cavia Porcellus) Meat with Omega-3 Fatty Acids by Diets with
Fish Qil and Sacha Inchi (Plukenetia Volubilis) Seeds. Revista de Investigaciones Veterinarias del Pert, 27(1), 45-50.
https://doi.org/10.15381/rivep.v27i1.11450

Page 7/7



