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Abstract

Boerawa is the crossbreed goat between Boer and Etawa goats. In recent times, this type of goat is widely
found in Indonesia as favorable farmed livestock. This present study aims 1o determine milk fatty acid
profiles from Boerawa, Flawa, and Kacang goats. The samples used in this current study consist of 30
lactating goats from three different 1ypes, samely Boerawa, Elawa, and Kacang goats. Each group consists of
»“-&habwumrﬂm.mmm was managed in
the same treatment condition. Profiles of fatty ach as ‘monounsaturated, and polyunsaturated
fatty acids were identified wsing GC-MS methods. The data obtained were analyzed by one-way ANOVA.
The results showed that saturated fatty acid (SEA) content in Boerawa goats was lower than in Etawa and
Kacang goats (60 vs. 68% and 7070). However, monounsaturated fatty acid content in Boerawa goats was
higher than in Ftawa and Kacang goats (337 vs. 26% and 26.47%), as well as the polyunsaturated fatty acid
content in Boerawa goats was higher than in Kacang goats (58% vs. 2.8%). This study showed that the lipid
quality from Boerawa’s milk has a healthier fatty acid compared with Etawa and Kacang goats. Together,
these results support the use of local genetic resources through a crossbreeding program to improve the
genetic quality of goats, especially the quality of the milk fatty acids.
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Introduction

Goats are small ruminants that are widely farmed by breeders in rural areas in Indonesia. The animals are
generally maintained as a source of income and a socio-religious symbol. Aside from being a meat producer,
most of the livestock is also employed as a milk producer that supplies nutrients 1o the community
(Pakpahan et al 2016). Interestingly, there are two types of goats that are widely farmed in Indonesian
society, namely Etawa and Kacang goats. The demand for meat and milk from goats is continuously
increasing both regionally and nationally. Therefore, the productivity promotion of local goats is necessary.
This approach can be undertaken by introducing feed technology and genetic improvement. Importantly,
genetic improvement via crossbreeding is the most common technigue to increase the quality of goats. This
approach has been widely applied in Boer goats (Mahmilia and Doloksaribu, 2010). In recent times,
examples of crossbreeding techniques have been employed in Boer and Etawa goats, in tum resulting in
Boerawa goats (Sulastri et al 2014) and crossbreeding between Boer and Kacang goat producing the Boerka
goats (Ginting and Mahmilia, 2008).

The milk produced by goats is good for human heallh.!od's milk has smaller fat globules than cow’s milk,
making it easier to digest (Chandan et al 1992). This conditiorauses the goat’s milk proper to consume,
especially for babies and senior citizens. Goats” milk contains monounsaturated fatty acids (MUEN),

fatty acids (PUFA), and medivm chain triglycerides that are good for health (Kompan and
Komprej, 2012). This advantage allows goats” milk to be developedl a functional food that can be used for
medical treatment for conditions such as malabsorption syndrome (Alferez et al 2001; Barrionuevo et al
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2002; Lopez-Aliaga et al 2010).

Boer goat is a broiler goat that is specifically raised to produce meat, while Etawa goat has a dual function in
producing meat and milk. The primary purpose to crossbreed Boer and Elawa goats is to @ance the growth
performance and gain good quality meat. However, this crossbreed will interfere with the quality and
quantity of milk production. Therefore, the purpose of this study is to identify the profile of milk faiy acids
from Bocrawa, Etawa, and Kacang goats, which are maimtained in the same production system.

Figure 1. Boerawa doe Figure 2. Liwa doe Figure 3. Kacang doe

elaterhls and methods

The rescarch was conducted at the Animal Science Faculty of Hasanuddin University goat experimental
station (Makassar, South Sulawesi, Indonesia). Three types of goats were used in this research, namely
Boerawa (group 1), Etawa (group 11), and Kacang goats (group 11I). Each group consisted of 10 goats. The
experimental goats were in their second and third pregnancy and reared under the same feed and
management condition until parturition. The @ed was composed of legume from Indigofera sp mixed with
Elephant grass (Pennisenan purpurenm) and concentrate mixture and adjusted to meet goats” maintenance
and pregnant requirements. Feed detail composition is shown in Table 1. The feed nutritional composition
was analyzed using a near-infrared spectrometer NIRFlex N300, All the goats were fed twice a day and
drinking water was available ad hibinom.

Table L 'eed Nutntion Composition

Ingredients (¢ of DAND Chemical composition (%)
Concentrate (40%%)

Rice bran 37 Crude Protem 147
Coconut cake meal 16 Fiber 54
Maize meal 15 Fat 647
\Molasses 15 \sh 674
Shnmp waste meal 10 \Mossture 134
AMineral max 4 Phosphorus 087
Salt 3

Total 100

Forage (60%)

Indigofera 20

Elephant grass 40

Forage Concentrate 60 30

mlk stn' were collected on the 10th day of lactation (10 days after birth), milk samples (100 ml. goat)
were then [reeze-dried and stored at — 20 °C until the fatty acid analysis stage. Colofgm fatty acid content
was analyzed as follows: the fat fraction was separated by extraction of fat samples according to the A\OAC
official method of analysis of oil and fat (AOAC, 2012).

Emy acid methyl esters (FAMES) of total lipids wergEepared according to the AOCS Ce 2-66 standard
(AOCS, 2017). The gas chromatography anal 8§ of methyl esters was performed on a GC Clarus with FID
detector (Perkin Elmer), Supelco SPTN 2560 capillary column (100 m *0.25 mm 1D, 0.2 gm) was used
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&nﬁt were identified based on retention times of fatty acid standards. \ 37-component standards
FAMES mix (Supelco, Sigma-Aldrich) was used.
Data measurements were obtained in dupli average values of fatty acids were calculated. The
variables measured wer@@turated fatty acid (SFA), MUFA, PUFA, omega-3, omega-6. g omega-9 fauy
acids. All data obtained were analyzed using one-my ANOVA with the SPSS package SPSS

Statistics, version 23, IBM Corp., Armonk, NY) statistical software for Mac OS.

Results and discussion

According to our in\-cnigm.!anhh total fatty acid content among the three types of
goats (Table 2). The percentage of saturated, monounsaturated, total unsaturated, omega-3, omega-9, DHA,
EPA and AA fauty acids in Boerawa goats is significantly different (p < 0.01) compared with Ftawa and
Kacang goats. However, the content of PUFA in Boerawa goats is not di t from Etawa goats, but it is
significantly different from Kacang goats (p < 0.05). The total contents of SEA, MUFA, PUFA, omega-6,
omega-9, EPA, and A\ in Etawa and Kacang goats are almost the same amounts. However, the omega-3 and
DHA levels in Etawa goats tend 1o have a higher percentage than in Kacang goats.

Based on the analysis, FA content in Boerawa goats was lower than in Etawa and Kacang goats (60.6%
vs. 68.9% and 70.8%). the content of MUFA in Boerawa goats was higher than in Etawa and
Kacang goats (33.6% vs. 26 0% and 26.4%), as well as PUEA content in Boerawa goats was higher than in
Kacang goats (5.8 vs. 28%). The content of omega-9 in Boerawa goats was higher than in the two other
types of goats (32,17 vs. 2487 and 24.4%). Moreover, the data show that the quality of suitable fatty acids
(MUFA and PUFA) from Boerawa goats tends to be better than for the remaining types of local goats.

The percentage of SFA and total Insnwmdu!yadtNUFAnde:A)in the three types of goats is
almost the same as those by Lock et al. (2004), which explains that the SFA content in goat milk
varies between 70 and 75%, MUFA level is between 20 and 25%, and PUEA level is about 5%,

Table 2 nhawg-_itmmﬂrmummu hreeds of goats

oty FA content in the goat milk (%) p value
Acids (FA) Boerawa Etawa Kacang ?::;::: ?:‘::::' ::‘:;q
Saturated 606* 6} 9" 708" <0 0001 <0 0001 019
Monounsaturated 336" 260" 26.4% <0 0001 00001 024
Poly unsaturated 581* o7 2830 069 <004 015
Total Unsaturated 94 gt 2920 <0.0001 <00001 019
Omega-3 03 03" 015 01 00001 <0001
Omega-6 583 1635 268 067 0.06 022
Omega-9 a 248" 244" <0 0001 <0.0001 017
DHA 004 013" 002 <0 0001 <005 <0 0001
EPA 004 012b 003 <0 0001 052 <0.0001
070 029" 0™ <0 0001 <0.0001 061

tbh_n—vwﬂmwmd&rmp<om

Based on the data in Table 3, it shows lllal!lylk (C4:0), caproic (C6:0), caprylic (C8:0), capric (C10:0),
lauric (C12:0), ridecanoic (C13:0), and myristic (C14:0) contents in Boe!
Kacang goats. Similarly, the contents of capric (C10:0), tridecanoic (C13:
(C18:0), heneicosanoic ((21:0), behenic (C22:0), and li
Boerawa goats. However, there was no significant difference in butyric (C4:0), caproic (C6:0), caprylic

hetp:/fwww brrd orgirrd31/4 /ihsan 31054 htmi

goats were lower than in

palmitic (C16:0), stearic
(C24:0) in Exawa goats were higher than in
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(C8:0), and launic (C12:0) content between Boerawa goats and Etawa goats. The content of undecanoic
(C11:0) and tncosanoic (23:0) also showed there were no differences among the three types of goats.

01/04/19 10.16

The difference in the of feed and the type of forage given to livestock can interfere with the
balance of milk fatty acids (Kalac and Samkova, 2010). However, Tsiplakou et al. (2006) reported that breed
properties influence the sheep’s milk fatty acids composition even though the livestock were kept and given
the same feed formulation.
L} Means of saturated fatty acids (SEAs) content in milk from the different breeds of goats
FA content in the goat milk (%) p value
m\’:” . y Bocrawa Hoerawa Flawa
y ) Bocrawa Etawa Kacang s Etawa vs Kacang s Kacang
C40 (Butynic) 08 08T 1a® 088 00001 <0 000)
C6:0 (Caproic) 107 L16? 184° 042 00001 <0001
CR0 (Caprylic) 1.14* 1.26* 215" 045 <00001 <0001
S0 (Capric) 3100 405" 639 <002 <0.0001 0001
-0 (Undecanoic) 004 0 0.04 0s2 092 043
C12:0 (Lawunic) 30 376* 831° 024 <00001 <0 0001
C13.0 (Tridecanoic) 00 010t 020¢ <0 0001 <0001 <0 0001
C14.0 (Mynstic) R34 833 126" 1.00 <0001 <0002
C150 (Pentadecanoc) 03 o7 08" 007 <04 090
C16:0 (Palotic) N6 30 b" 230 <03 <0l <) (001
C17:0 (Margari) 0 05" 064 <003 008 067
CI80 (Stearic) 130 15 10.4° <0004 <0001 00001
C20:0 (Arachidic) 034 050" 029 <0 0001 <0.002 <0.0001
€210 (Henecosanaoic) 063" 165" 063* <001 100 Om
€220 (Behenic) 006" 010" 005* <0.0001 0.46 <0 0001
C23:0 (Tncosanoic) 0ol ool 001 046 046 1.00
€240 (Lignoceric) 00y 005" 0m* 001 100 <001

ahe in the same row with different superscripts differ ar p<0.05

In this study, the highest percentages of SFA mm‘:ﬂ. C18:0, and C14:0. The high rate of C16:0 in this
study was similar 1o an experiment conducted by Vargas et al. (2014) but different from a survey conducted
in Australia, which reported that C18:0 is the most abundant SEA found in goats (Thomas and Rowney,
1996). Furthermore, there is the possibility that these differences are caused by different feed. In this case,
there is less control of livestock consuming the grass from the environment. Therefore, the high percentage

of C18:0 is probably caused by biohydrogenation of alpha-linolenic acid (Chilliard and Lamberet, 2001).

Table 4. Muu,m“_&‘ fatty acads (MUTAs) content in milk from the different breeds of goats

3 FA content in the goat milk (%) p value

FA(MUFA) Becrams Elawa  Kacang m:: m m 9
m-l (Myristolec) 0.06% 006" 022* 07s <0.0001 00001
C16 1 (Palmitoleic) Lo2* oss® 140F <0.0001 <0 0001 <0 0001
CI7:1 (Hepladecenoi) 032" ot 029 <0001 038 <0003
CI® 1 09 c1s (c-olesc) 32 248" ud <0 0001 <0001 020

€20 1 (Eicosenoic) o1 ot 004 <0000 <0 0001 <0 0001

Betp/foverw er @ org/irrd31/4 fiksan 31054 htmt
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!“J 1 @9 (Nervonic) oot om® 001* <4 0n 0w

Means in the same row with different superscripts differ at p<0.05

In general, the percentage of total MUFA fauty acids in Boerawa goats is higher than in Etawa and Kacang
goats. C18:1 m-9 cis is the biggest component of fatty acid which is al abundantly in Boerawa goats
compared with Etawa and Kacang goats (32.1% vs 248 and 244%). et al. (2005) reported that
oleic acid (omega-9) is the most common MUEA fatty acid ranging between 15 and 217%. The CI8:1 fatty
acid component is the most widely grouped MUFA fatty acid component. In the same way, we also found
that NMUFA as the most abundant component, varying between 24 and 32%.

Table £ \cans of polvensaturated fatty acads (PLUFAs) content in mulk from different breeds of goats
FA content in the goat milk (% ) p value

Polyunsaturated

FA(PUFA) Besraws Emwa Kacang m:: m; m_
CI82 -6 (Linolec) 462 42 22 091l 008 020
CI8:3 -3 (Alpha-Linolenic) 025" ot 0m" <003 <001 024
CI18:3 -6 (Gamma Linolenic) 0,03 0o 006 056 <002 009
€202 (Ecosadienoi) 005" 00 oo 019 <0002 <001
€203 -6 (Eacosatrienoic) 008 0 004 028 022 098
C20 4 -6 (Arachidonic ) 0Nt 03 027 <0001 <1 0001 061
2005 -3 (Eacosapentaeno) 004" ot 0.03* D001 052 <0 0001
ﬁz 6 -3 (Docosahexacnoic) 004t 013t o0* <0001 0.06 <0001

Means in the same row with different supersceipts differ ar p<0.0S

The data in Table 5 showed that Eﬂ! is no significant difference of linoleic acid (C18:2 -6) and
satrienoic (C20:3 w-6) content among the three types of goats. The contents of alpha-linolenic (C18:3
) and arachidonic acid (C20:4 ®-6) in Boerawa goats were higher than in Etawa and Kacang goats. The
highest EPA content was found in the Etawa goat with a concentration of 0.12%. The EPA content in Etawa
is higher than in Boerawa and Kacang goats. In general, the EPA content in goats’ milk ranges from 0.10 o
0.25% (Kompan and Komprej, 2012),

The crossbreed goats have better fatty acid content, which proved that there is the presence of
complementary breeds among those goats. The better quality of fatty acids in crossbred offspring was also
reported by Salem et al. (2004). The F1 offspring between Damascus goats and Barky goats sh a better
ratio of unsaturated SEAs than their parental Damascus and Barky The effect of breeds on acid
profiles was also reported by Mierlita et al. (2011) who demonstrated differences in the content of SEA and
PUFA between Turcana sheep and Spanca breeds,

This study showed that the fatty acids in Boerawa goats were significantly different from Itawa and Kacang
goats. This result suggests that different species have different fatty acid profiles. Finally, Boerawa goats’
milk fat contains healthier fatty acids than both types of local goats used in this study.

Conclusions

® This study showed that the quality of Boerawa goats” milk fat has a healthier variety of fatty acids than
Ltawa and Kacang goats. The content of SEA in the fany acid was low, and the MUFA and PUFA fauy
acid contents were higher than in Etawa and Kacang goats.

® These results also support the use of local genetic resources through a crossing program to improve the
genetic quality of goats, especially the quality of milk fatty acids.

16
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