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Color and Odor Reduction of Fish Oil Obtained from Fish Meal Production
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ABSTRACT

In the process of fish meal production, a large
amount of crude fish oil as waste is obtained. However,
utilization of crude fish oil is limited due to its dark color
and intense fishy odor. This study was aimed to
determine the optimum purification condition for
bleaching and deodorization of crude fish oil obtained
from fish meal production. The crude fish oil was
purified by degumming, neutralization and bleaching
with activated carbon compared with activated
bleaching earth at 4, 5 and 6% (w/v of the oil). The
purified oils were subject to color, acid value, peroxide
value and fatty acid profile evaluation. It was found that
bleached fish ocils obtained from the optimum
condition (activated bleaching earth at 5% (W/Vv))
showed a higher L* value and a lower Gardner scale
than that did with activated carbon. In addition, redness
(@) and yellowness (b*) was decreased and the content
of polyunsaturated fatty acid was highly maintained.
The bleached fish oil selected was further deodorized
at 170, 180 and 190 °C and subject to fatty acid profile
analysis and sensory evaluation. Results revealed that
major fatty acid composition including palmitic acid,
linoleic  acid,  eicosapentaencic  acid  and
affected by

deodorization process. Deodorization process at 170 °C

docosahexaenoic  acid was not
was sufficient to decrease fishy odor of crude fish oil.
Sensory evaluation revealed that purified fish oil
showed the mean intensity of fishy odor close to that
of commercial fish oil.

Keywords: waste utilization, fish oil, fish meal, fatty

acid
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Table 1 Color value of crude fish oil and purified fish oil in each step of purification

49

Sample Color Gardner scale
L* a* b*
Crude fish oil 8.02+0.20" 27.72+0.17°  13.74+0.24’ 18.0+0.0°
Degummed fish oil 10.71£0.07"  30.12+0.04°  18.09+0.14" 18.0+0.0°
Neutralized fish oil 69.91+0.21°  41.29+0.33°  118.15+0.20°  12.5+0.0°
Bleached fish oil
Activated carbon 4% 79.66+0.07%  18.11+0.20°  119.14+0.27°  11.4+0.0°
Activated carbon 5% 81.67+0.19%  10.70+0.22¢  111.53x0.22°  11.0+0.0°
Activated carbon 6% 84.94+0.02° 6.97+0.18°  108.06+0.03°  10.7+0.0°
Activated bleaching earth 4%  90.26+0.03°  -1.49+0.05"  77.78+0.37° 9.5+0.0°
Activated bleaching earth 5%  90.74+0.28° -2.59+0.03° 89.44+0.30° 8.5+0.0°
Activated bleaching earth 6%  92.82+0.07° -6.57+0.11" 80.21+0.04" 8.4+0.0°

*! Different letters within the same column denote significant differences (p<0.05)

I

Figure 1 Appearance of crude fish oil and purified fish oil
(a) Crude oil; (b) Degummed oil; (c) Neutralized oil; (d) bleached oil using activated carbon 4%; (e)
bleached oil using activated carbon 5%; (F) bleached oil using activated carbon 6%; (g) bleached

oil using activated bleaching earth 4%,; (h) bleached oil using activated bleaching earth 5%; (i)

bleached oil using activated bleaching earth 6%

2. autiunsa (acid value)
Usunaunsaledudasgluhdududainig
s nveindiuazludu lnulasniwelse
& ! v o Y s
Mludwdssnounaniuludunaziiu axgnlalaslad
Ipsheeulaidlaa nsn wazdn nedinanusewdy
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frrglumaisaliiten Jeaelduandn fo ndigesea
waznsaluudasy dwaliihtufinnudunsaunn
T %qmumm@uﬁ’lﬂuﬂmmm Codex Alimentarius
[14] L fmualdinduuaimsiian Add value Tl
\Al 3 mg KOH/g 5ﬂﬂuﬁﬁﬂmmwgﬁqmsﬁﬂ%mm
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nsalusudaszi annnanisvaassly Table 2
wuin feghaindulapuiivununselusiudase
a9 (29.490.20) wageniilduoaindutaruiianlal
uansiNeiue9ttudALY (p>0.05) fusheehainy
Frumsidaenmzneu (29.27+0.28) ¥inlshisiudu
flonafiaziineandindulddng ogrslsiniy
Usinansalusiudasyludogrsituiiiunmssida
nslasiudasy Snanasesdidediy (p<0.05) faiu
Funeuiitissavsamanunsaidnnselududissive
Isienlusensldang deazsiliiAnaynnujize
avouiiadu uagsinisdnsayeandaeiifeu
dudusegranisuiilgnmendstuneunisrenas
Armnutdunsaanas wiuldannusuiansalodu
dasedianladifiunitAfiduuaniuuasgiuisiy
Uan donndaafuuideves Mata et al. [15] 7ilé
AipseaiUsunaunsalutudasslutsiuaien o
wé’qﬁw%qw‘éué’awuiwﬁm 0.56 mg KOH/g

3. Anwaseanlan (peroxide value)
a L a I3 I3
n1siasigiusuulelasineseanlen
(hydroperoxide) #saanaseanlan (PV) Wunns

msnaauiu%umﬂmaaﬂmﬁ@ﬂﬁﬁ%maaﬂ%m%’ﬂu
ity [16] asUszneumeseenlediintuiy
ans7iladlfindu a1nwanisnaaesuansly Table 2
wuaunesoanledlutidfuladuneurhuians
waztfularfiiiutuneunisidaesnzney
wundanesesnluninalAsaiy Lavanaudntioy
derutunounisidnnsaluiudase Fslusunou
dasdunsirdansalaiudasyeenamitgfuriiu
UAsennisiieay [17] aevdeainnisvendnuin
Awosoonlediiafinduoglutng 12-15 meg/kg
Faanfildfianuunndstudntos museuves
Bimbo [18] Tus1eg1evasindumisiianladiiu 10
meqg/kg wipgslsfimunuinisuuafidiunisii
viandludumeunisnlend asdaunedoanlediiy
AnnasuLiisadniosiosannsmaasdldily
a1zl sauivesduszneuludifudaniings
lysruladdudndedouluviniugsdainnulase
Unseneendadunaraninsnsalinseneendndy
voslusiuld Famnilundafiesnunelusedu
anamnsIuABwinlusruLUn AvanunsaYlealuny
A1 PV e

Table 2 Acid value and Peroxide value of crude fish oil and purified fish oil in each step

Sample Acid value (mg KOH/g) Peroxide Value (meg/Kg)
Crude fish oil 29.49+0.20° 7.66+0.35
Degummed fish oil 29.27+0.28° 8.12+0.37¢
Neutralized fish oil 0+0.02° 6.77+0.80°
Bleached fish oil
Activated carbon 4% 0+0.01¢ 13.61+0.77¢
Activated carbon 5% 0+0.08¢ 14.46+0.67°
Activated carbon 6% 0.09+0.16° 12.00+1.32°
Activated bleaching earth 4% 0.19+0.16° 15.67+0.31°
Activated bleaching earth 5% 0.19+0.16° 13.61+0.34°
Activated bleaching earth 6% 0.28+0.01° 14.46+1.52°

% Different letters within the same column denote significant differences (p<0.05)

*Corresponding author: ffiswak@ku.ac.th

! Department of Fishery Products, Faculty of Fisheries, Kasetsart University, Bangkok 10900

2 Department of Food Technology, Faculty of Science, Siam University, Bangkok 10160


mailto:ffiswak@ku.ac.th

NIansnAluladniseIms uninetauaey U9 16 adun 1 unsiau - dguiew 2564 51

4. ¥iauasUSuravasnsaludu
pafUsznavvesnsalusiuluthsiulaiiu
LLazﬁnﬁuﬂmﬁmumzmumiﬁﬂﬁﬁqmé WARAY
Table 3 97nNaNITNAaBINUITEAveINsAlYTui
nuludnarugaisluhiudarfvuazihiudand
drunszvIunsiluIansluyntuneud 4 wda
Toun nsnluduurduldfn (plamitic acid, C16:0)
191830 (oleic acid; C18:1n-9 () lolagwun
aludn (eicosapentaenoic acid; EPA, C20:5n-3)
warlalageng18ludn (docosahexaenoic acid:
DHA, C22:6n-3) Gatnsfutaniuiiusunanselasiu
v 4 siaswiulaludiinannissanasesas
79.3 yeansalusustmuainuluinsiuuan nends
Wun1sWendlaneld activated carbon (4, 5 way
6% (w/v)) hay activated bleaching earth (4, 5
LA 6% (WA) WuEUSINNsansalususan s
4 wiefiUTuusovay 80.23, 79.38, 77.11, 78.79,
76.10 Wag 76.27 MUAIEU F9910115NAA0INUIN
yilavosnsalvsundnfinuluviuiugadululy
FamaReafuitunnsén Wefiansananiy
nsalusiilungalewnn 3 Mdussduszneuddnlu
ihifulauazinad dysoaunnie EPA uag DHA
wuirnszurun1Tinuiansunfulaldausnng
degumming neutralization Wag bleaching 14l
narensiUasuLUawesU3unaues EPA wag DHA
TngUSunavninsalutiy EPA way DHA 521y
Aeundan1swend nuanddsunuludisiosas
42.07-46.31 vioAnfisulutnsiuan 1 nfuasdl
EPA tlag DHA sauAudszual 420-463 Hadnsu
fatanndaiauauusres WHO/FAO 2010 [19] 524
Mukmagdreivinunean1susune DHA way
EPA Fiumnsineiu dmsuteinlugag 24 ¥ wusiilis
FuUsen1u EPA tlag DHA sauduUdszunal 100-250
Jaansusady dmsulovirauiusilrsudseniu
Uszanad 200-250 adnsusetu tesainsrnieves
uywdldanunsadaunsizi EPA uay DHA lalaenseds
FnudealdarnnsSuuseniuervisnselasu
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WanfslugUndnsiasiiesuems [20] Ssuavesnsa
lgudiwuludifuuaitldainnisfnuluynnis
NAaeiusu EPA uway DHA shuiuluaieanany
fuldnduihifuaeglussauanasguiitannin
7 &9 EPA fiUszlovilunisidiutioansy sy
ABLaALMBTeavYNn318 (LDL cholesterol) waglng
naweslsdlunszuadondaduaivgueanisgadu
yosmaenldon il EPA [uanshadudmsuaing
ansfsgesTuu fe waeanlemdu-3 (prostacyclin-
3) LAY ITBUUDNUTU-3 (thromboxan-3) Faduans?i
Mlivaendenuenedl annsinysivadiinlden
wazindniden dmsu DHA Wunselusufisnduse
ASHAIUILATNTVNUYBIENB AL STUUUSYEN
grunanslaraieni Yaelasasewmuinislunig
Seu3 asuasnenudn sudsssuvaean Vi
atafiuszansam FesnduedreBsdmSuiindy
Sousazauierusazsedesiuniudey
yosauaslufgeeny lefiansanesdusznounguues
nsaluiudaseneusensalutiu 3 ngu léuA nsm
TusuBus (saturated fatty acid, SFA) nsalusulyl
SufTaRen (Mono unsaturated fatty acid, MUFA)
waznsaluiuliidusudediou (Polyunsaturated fatty
acid, PUFA) wuinihsuvanfiinunisvinlsiusands
dndiuues PUFA waz MUFA siuiusausunes SFA
Tdndulszanadenas 75 fe 25 Wil PUFA uas
MUFA unsalasiulaidud@dlilsslesdnesiane
1y EPAuag DHA Ymeglungu PUFA uaglv
Uselovddeguamdsiinanndradu T91891u
nsanuléiinsyiesdusenevvesinsiuland
afaldaindlrumdsvaiugauounuingiiy
UawwanouiiuSunavesnsaluiuldduiiSeuas
75.4 %aﬁﬂ%mmqqﬂdﬂﬂimhﬁu?ﬁuﬁﬁuﬁﬂ%mm
Sovaz 24.6 \efiasu1USuas EPA uas DHA
wundUsunusesay 8.4 Lag 12.1 muaiau [21]
wazinfuvatusaveufiadnldaniawinie
Uarugauaulusuna EPA way DHA Seuaz 9.3
LAY 12.3 MUAIAU [22] IINTRYARANITNARDY
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¥
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Aeafuaidlunisdedinuiinisld activated
bleaching earth fnavlfidudaniidnvayla
TUsenasundu Tngtan1zn1sld activated
bleaching earth finudududosas 5 wA) @1use
anaraIdudunsuardindesanaclaagiedl
Useansninuinninnisly activated carbon
sassliansalududaszagaigldauinsgiunes
difutan warldusinamasinves PUFA unTian
uenninsliansgaduiis 2 sialuynseduany
WutduliusuiunisasedvesnsalududfAty EPA
way DHA meluninsgudfidinun Jaldsinnng
Fadontnsfudatitduniswendlagld activated
bleaching earth fiszduaudududosas 5 (W)
errlurhnsidanaulagldindesseieansuuy
aynnAiiiesmuangamaiuuuldinei Fdu
msidanauldmaasslasivungumad 3 seéiu
oun 170 180 way 190 ssAngaidya [Wunaiuu
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Ay 76.91 77.61 uar 77.02 dwsunisidammad
170 180 wa 190 pIANLTALTEE AUEIFU 1ile
NS ueesnsalusiu EPA way DHA s7uiu
wudiUSuuSeay 44.53 44.50 wag 44.32%
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Table 4 Fatty acid profile of fish oil obtained from deodorization step at different temperature

Fatty acid content (%)

Fatty acid Bl hed oil Deodorized oil Deodorized oil Deodorized oil
eached ol
at 170°C at 180°C at 190°C
C14:0 0.14+0.01° 0.16+0.01° 0.13+0.01° 0.14+0.01°
C16:0 18.57+0.18¢ 19.23+0.03" 19.36+0.34° 19.15+0.01¢
C16:1 1.95+0.01¢ 2.26+0.17° 1.93+0.48° 1.97+0.92°
C18:0 2.59+0.04¢ 2.76+0.09° 2.69+0.66° 2.60+0.01¢
C18:1 n9 (c) 13.46+0.26° 13.15+0.85¢ 13.75+0.86° 13.55+0.84°
C18:2 n6 (c) 0.69+0.02¢ 0.83+0.22° 0.78+0.46° 0.79+0.56°
C20:0 3.33+0.03° 3.93+0.02° 3.30+0.35¢ 3.80+0.64°
C18:3 n6 ND 1.27+0.30° 1.20+0.84¢ 1.23+0.01°
C18:3 n3 1.76+0.07° 1.57+0.07° 1.82+0.26° 1.76+0.16°
C20:1 2.17+0.02° 2.15+0.25° 2.17+0.22° 2.19+0.13°
c20:2 0.28+0.02° 0.28+0.01° 0.28+0.03° 0.25+0.09°
C20:3 n6 ND 0.72+0.65° 0.62+0.76° 0.70+0.32°
C20:3 n3 1.06+0.06° 0.48+0.09¢ 1.07+0.37° 0.99+0.92¢
C20:4 n6 11.93+0.18° 6.68+0.15° 6.40+0.64¢ 6.56+0.87¢
C20:5 n3 10.26+0.16¢ 10.97+0.21° 10.91+0.35° 10.80+0.58¢
C22:6 n3 31.81+0.19¢ 33.56+0.62° 33.59+0.89° 33.52+0.01¢
SSFA 24.63+0.09¢ 26.08+0.90° 25.48+0.78° 25.69+0.13°
SMUFA 17.58+0.10° 17.56+0.44¢ 17.85+0.91° 17.71+0.09°
SPUFA 57.80+0.03° 56.36+0.60° 56.67+0.25° 56.60+0.92°

9 Different letters within the same row denote significant differences (p<0.05)

ND = not detected

5. dnwardsnguazArdvasidiulandisiuns
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Andgethsiulanfinutuneunisindanay
A18UNAE 170 180 war 190 asALYalTya
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WudﬂﬁﬂﬂuﬂamWwé’qmiﬁﬁmﬂéuﬁqmmﬁﬁ’q 3
sz flA1muaing (L¥) geeglute 88.81-89.98
widsilenshninisiudaimenisdndatian L* wiiiu
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Table 5 Color value of commercial fish oil and deodorized fish oil at different temperature

Color
Sample Gardner scale
L* a* b*

Commercial fish oil 96.71+0.02° -8.31+0.02° 38.12+0.04¢ 5.0+0.0¢
Deodorized oil at 170°C  89.98+0.03° -3.58+0.05° 80.82+0.37° 8.7+0.0°
Deodorized oil at 180°C  89.36+0.28° -3.58+0.03° 79.26+0.30° 8.8+0.0°
Deodorized oil at 190°C  88.81+0.07¢ -3.68+0.11° 74.19+0.04¢ 9.0+0.0°

9 Different letters within the same column denote significant differences (p<0.05)

ki 5

a h
Figure 2 Appearance of deodorized fish oil compared to commercial fish oil

(a) Deodorized fish oil at 170°C; (b) Deodorized fish oil at 180°C; (c) Deodorized fish oil at 190°C;
(d) Commercial fish oil
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Difference-From-Control test Lil@NAZOUATILLANANS
yosnauthifualnensaunauiduuariidiuns
fdnndushegaumaiias 3 sesu Tdun 170 180 uaz
190 ssraidea Wisuisuiusesnantulan
msnsFfiunsidanaudadusedsamuny
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n19add leiTeulfisudadsauiduveanay
ihifutalusogiefiinunisidanaudegumnd
a9 3 seAuifuiegeauauwyd Ytulaiiiiy
nsiidanauiigunnd 170 180 uaz 190 oaen
waldua dauunnsngsaindisgsriuguiantes
pgsiduddnnieaia (0<0.05) egalsinunis
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Table 6 Mean difference of fish oil odor intensities rated by panelists (n = 23)

Sample Mean difference @ p-value
Control Deodorized oil at 170°C 1.3043* 0.000
Control Deodorized oil at 180°C 1.0000* 0.012
Control Deodorized oil at 190°C 0.8696* 0.033

“Dunnett t-tests treat one group as a control, and compare all other groups against it

*The mean difference is significant at the 0.05 level
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