Health Science, Science and Technology Reviews Vol. 17 No. 1, January — April, 2024 | 3

UNAMHNIVY (Research Article)

S ~ a I‘ % GL a =1 d" % a ¥ o v
n1stdssunauisuimlaiani 3 Indatuwantagsn18a1% 1L dINUIN IV DY

nulatuaauananusanaw LazlaluNwI LT LA NVILATNNDIAAIA

a e a1 v a5 a 2 [ a3 (3 € a a At
2NNa N ’Nﬂ’a@&l , AUFANG NWDT, glm\‘m AUG ", LANFITIA qﬂwaﬂ LS Lﬂiﬂx‘]vLﬂi E‘T@]Z‘WWE

Comparison of the omega-3 contents in tilapia fed perilla oil supplemented diet with

commercially available Atlantic salmon and Pangasius dory

Athitaya Wongwut', Komsak Pintha?, Supang Khondee®, Seksan Uppaphong' and Kriengkrai Seetapan”
! Fisheries Technology and Innovation, School of Agriculture and Natural Resources, University of Phayao,
Phayao 56000
2 Division of Biochemistry, School of Medical Sciences, University of Phayao, Phayao 56000
% Division of Pharmacy and Technology, Department of Pharmaceutical Care, School of Pharmaceutical Sciences,
University of Phayao, Phayao 56000
* Correspondence author: kook82@hotmail.com, kriengkrai.se@up.ac.th
Health Science, Science and Technology Reviews. 2024;17(1):3-14.
Received: 5 December 2023; Revised: 26 February 2024; Accepted: 56 March 2024

UNAnY

massuidanTauenud LT 6 % (wiw) Tuamsgmsuiassaiiadunm 60 Tu (853 + 50.90
i) TeofinitaUaiiadiszoziog 0 (7AAUAN) 30 LAz 60 Tn WawSouisuysinansalusulaw 3 luile
UsfianuiiioUsuaauandinuasuen wazununifsanafansminoauiasaaa namsansnuin Usunm
nyalusindue (Saturated fatty acid; SFA) nsalusiliduedagaidien (Monounsaturated fatty acid; MUFA) waz
nsaluainlidudaiBetan (Polyunsaturated fatty acid; PUFA) tAnduluilaUsfiafiiassnsanmsiasusinann
Jau 30 Uaz 60 TatIlnu&IATY (p<0.05) wananit Usnilafitassdgamaasuindiundauuin 30 uas 60
Fu Snsaladulawr 3 nia ©3 (Alpha-inolenic acid; ALA) 1fisdn 3.5 uaz 7 111 (p<0.05) M3ta3UINT I
Vaufiszaziaan 30 uar 60 S FlwdSanmnsalawr 6 nia 6 (Linoleic acid; LA) SAntAndu 2.16 uay 2.25
¥ (p<0.05) fnsumsidisufisulmiafiasesa s siEsuindunauun 60 S futiiadaiueany
Yasaaa wuiniadafiadusunm ALA gjaﬂ'jwLf‘:aﬂmuamauﬁﬂusﬁauau wazdawnuniSaanasang 1.6
Waz 14 11 wananHY51 o Docosahexaenoic acid (DHA) yoaiiioUmlanasasden iRadufisuwinuite

- e L e oy X '
danuaauandnuoananiarliuand9nu (p>0.05) uaztiudwunnniniataunuwnifoaaasy (p<0.05)

FNTUFAEINVI O6/M3 Tulitatafiafszozi1a1 0, 30 WA 60 7% FAIAANI 3.26, 2.20 WY 1.65 L1

(p<0.05) ANN&19U lasFgadiuasnandvaditatanfiaf lasua1wisuin 30 14 geddrlnfifsenuiitatan

T naluladuazuInnITNNNTUIING AMZINEATFIRATLAZNIWNEINTTITNTING YHINLNRENLEN JINTAWLEN 56000
2 7 NTad AEANENMEATNNTUANE YRIINENRIWELEN TIRITANLEN 56000
3 mju’immé?nmamﬁm:mﬂiuhﬁ FVVITIUSLIRLNFTNTIN ADASLNRTANEAT NAIANLALWLEN FIRIANELEN 56000

* Correspondence author: kook82@hotmail.com, kriengkrai.se@up.ac.th



4 | Vol. 17 No. 1, January — April, 2024 Health Science, Science and Technology Reviews

waauanAnuTaNaY (2.11) Mfnmfiuaadliidiuin maesuidundauluamnissdanfiadsutioliife
nIszaunIa lvais (SFA, MUFA uaz PUFA) luilladanle lasasdanuiaansalfiduusnanislunisiiy

Qmmmﬂnﬂnmmwaaﬂmﬁa wazUaniindarhiadu basa b

adan: lawmh 3, Uaila, hdwndon

Abstract

Tilapia were fed diets supplemented with 6 % perilla oil (w/w) for 60 days (853 + 50.90 g). Then, the fish
was collected at 0 (control), 30, and 60 days to compare the level of omega-3 fatty acid with those of other tilapia
fillet, including Atlantic salmon and Pangasius dory fillet. Our results demonstrated that the amount of saturated
fatty acids (SFA), monounsaturated fatty acids (MUFA), and polyunsaturated fatty acids (PUFA) significantly
increased in the tilapia received supplemented diets with perilla oil at 30 and 60 days (p<0.05). Furthermore, the
tilapia fed with perilla oil supplements for 30 and 60 days had a significant increase in omega-3 or 03 (alpha-
linolenic acid; ALA) by 3.5 and 7 folds, respectively (p<0.05). At 30 and 60 days, the supplementation of perilla
oil significantly increased omega-6 or (6 (linoleic acid; LA) by 2.16 and 2.25 folds, respectively (p<0.05). For
comparing 60-day-tilapia-supplemented perilla oil with both commercial fishes, ALA in tilapia fillet was higher than
that in Atlantic salmon and Pangasius dory fillet by 1.6 and 14 folds. In addition, the dose of docosahexaenoic
acid (DHA) in tilapia fillet was equal to that of Atlantic salmon fillet. The Atlantic salmon fillet did not different
(p>0.05) and increased more than the Pangasius dory fillet (p<0.05). Additionally, the (D6/(3 ratios significantly
decreased by 3.26, 2.20, and 1.65 in the tilapia-supplemented perilla oil for 0, 30, and 60 days, respectively
(p<0.05). Moreover, this ratio in the tilapia fillet was similar to that of the Atlantic salmon fillet (2.11) at 30 days of
feeding. Taken together, this study indicates that supplementation of perilla oil in diets could be contributed to the
accumulation of fatty acids (SFA, MUFA, and PUFA) in fish fillet. Therefore, this finding might be used as a

guideline for enhancing the nutritional value of tilapia and other freshwater fishes.
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Table 1 Chemical composition of experimental diets (g/100g)

Commercial feed +

Proximate analysis Commercial feed
6% Perilla oil
Ash 8.67 + 0.50 857 + 0.32
Moisture 822 + 0.36 763 + 0.53
Fat 735 + 0.34° 10.86 + 0.99°
Protein 3171 £ 125 3038 + 1.52
Carbohydrate 4269 = 230 43.00 = 2.02
Energy (Kcal/100g) 27342 £ 7.63° 37474 + 8.93°

* Result expressed as mean + SD. Different letter in the same row indicate significantly different (p<0.05) by t-test.

1 Calculation: Energy = (fat x 9) + (protein x 4) + (carbohydrate x 4)
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Table 2 The composition of saturated and unsaturated fatty acids of tilapia fillet fed with 6 % perilla oil (w/w) for

0, 30, and 60 days after received, Atlantic salmon and Pangasius dory fillet.

Fatty acid Nile tilapia

Atlantic salmon Pangasius dory
composition 0 DAF 30 DAF 60 DAF
Saturated fatty acid; SFA (g/100g)
Lauric acid 0.09 + 0.01° 014 + 001° 015 + 0.01® 000 + 0.00° 0.00 * 0.00°
(C12:0)
Myristic acid 009 + 0.01° 018 + 0.01° 020 + 0.10° 006 =+ 0.02° 002 =+ 0.00°
(C14:0)
Palmitic acid 056 + 001° 073 + 006 073 + 0.06° 027 + 0.01° 013 = 0.01°
(C16:0)
Stearic acid 0.09 + 0.01° 017 = 0.01*° 015 £ 0.01° 0.08 + 0.01° 003 £ 0.01°
(C18:0)
Monounsaturated fatty acid; MUFA (g/100g)
Palmitoleic acid 0.06 + 0.01° 019 = 0.01° 021 + 0.03° 0.07 + 0.01° 000 + 0.00°
(C16:1n7)
Oleic acid 045 £ 0.01° 094 = 004> 1.03 £ 0.01° 1.03 + 001* 015 = 0.01°
(C18:1n9c)
Erucic acid 0.00 £ 0.00° 0.01 = 0.01° 0.01 £ 0.00° 0.01 £ 0.00® 000 £ 0.00°
(C22:1n9)
Polyunsaturated fatty acid; PUFA (g/100g)
Linoleic acid; LA 012 £ 0.02° 026 = 001° 027 £ 0.01® 028 = 0.02° 0.03 = 0.01°
(C18:2n6)
Alpha-linolenic 0.02 + 0.01* 0.07 = 0.00° 014 £ 0.00° 0.09 + 0.01° 000 £ 0.00°
acid; ALA
(C18:3n3)
Eicosapentaenoic  0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 = 0.00
acid; EPA
(C20:5n3)
Docosahexaenoic ~ 0.01 + 0.00° 0.03 + 0.00° 0.02 + 0.01* 003 * 001° 0.00 % 0.00°

acid; DHA
(C22:6n3)

* Result expressed as mean + SD. Different letter in the same row indicate significantly different (p<0.05)

1 DAF= days after feeding
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Table 3 The total fatty acids and the Omega-6/0Omega-3 ratio of tilapia fillet fed with 6 % perilla oil (w/w) for O,

30, and 60 days after received, Atlantic salmon and Pangasius dory fillet.

Fatty acid

Nile tilapia

composition

Initial (0 DAF)

30 DAF

60 DAF

Atlantic salmon

Pangasius dory

Total saturated 0.86
fatty acid; TSFA

(mg/g)

+

0.03°

1.26

+

0.04%

1.27

I+

0.01°

0.46

+

0.01°

0.18

I+

0.01¢

Total 0.78
unsaturated fatty

acid; TUFA

(mg/q)

+

0.01°

1.64

+

0.08°

1.83

I+

0.03?

1.62

+

0.02°

0.20

I+

0.01¢

Total 0.59
monounsaturated

fatty acid;

TMUFA (mg/g)

+

0.01°

1.20

+

0.14%°

1.31

I+

0.02°

1.18

+

0.01°

0.15

I+

0.01¢

Total 0.19
polyunsaturated

fatty acid;

TPUFA (mg/g)

+

0.01°

0.44

+

0.01°

0.52

I+

0.02°

0.44

+

0.06°

0.04

I+

0.01¢

Total omega 3 46.92
(mg/100g)

+

0.58°

133.16

+

0.30°

188.99

+

0.54°

133.86

+

0.83°

5.59

+

0.43°

Total omega 6 153.48

(mg/100g)

+

0.50°

291.31

+

5.00°

312.06

I+

0.29°

282.47

+

0.79°

33.72

I+

0.03°

Total omega 9 460.19

(mg/100g)

+

0.85¢

948.89

+

1.00°

1,045.60

+

0.92°

1,036.20

+

0.30°

147.50

+

0.96°

Omega- 3.26
6/0Omega-3

(O6/M3)

+

0.02°

2.20

+

0.01°

1.65

I+

0.20¢

211

+

0.02°

6.03

I+

0.01°

* Result expressed as mean + SD. Different letter in the same row indicate significantly different (p<0.05)

1 DAF= days after feeding
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