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Effects of isoquinoline alkaloids supplementation on milk yield and
heat stress condition in Saanen goats raised under tropical area
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ABSTRACT: In tropical areas, high ambient temperature is a fundamental factor that cause heat stress and directly
decreases in milk production of dairy goat. The objective of this research was to investigate the efficacy of
isogquinoline alkaloids (IQA) supplementation on milk yield and cortisol concentration in goats. Twelve late lactating
(60-102 days in milk; DIM) Saanen goats were allocated into two groups. Group 1 as control group, Group 2 as
treatment group which supplemented with IQA 1 g/day. Milk production was measured, blood samples were
collected to measure plasma cortisol concentration using ELISA kit. The results showed that milk production of the
IQA group was significantly higher than the control group (P<0.05) during 14 days after supplementation. Moreover,
milk production of IQA group was remained significantly higher than that the control group (P<0.05) even though
discontinuation of IQA supplementation. Although there was no significant difference in roughage intake (P>0.05), it
was 3.77% higher than that control group during IQA supplementation and 5.88% even no supplemented with IQA.
There was no significant difference in cortisol levels between both groups (P>0.05). In conclusion, the effects of IQA
supplementation maintained the amount of roughage intake of the goats, and improved persistency resulting in
increased milk production. However, there was no change (P>0.05) in the levels of heat stress indicator cortisol
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hormone in goats. The results of this investigation reveal that IQA supplementation has no impact on goats under
heat stress.
Keywords: Isoquinoline alkaloids; heat stress; Saanen goats
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AuASEANALSeuTedR iEndie fssnunisnwiietunisldasaduemsusyiansne Tuwne Weduadunis
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heat stress) (NRC, 1971) agdlsfinny ungtdudnifiannsauuinazisadineglilaglifinanuaisaanauiouly
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nsfnwwudn Tutuil 60 Wuszerdeunnasuaia I0A uneth 2 ndufidiadonandniuuliunnesiu (P>0.05) Tasuns
nguAIUANLAzNgY IQA Tuslade 0.546+0.012 way 0.534x0.009 nn./Fu awasu lutudl 67 (Huszegndaanlsl 10A
WASHLRLNENEY 10A uda 7 Tu wuinsliuiesumzsisaosnguliunnsatu (P>0.05) A ungnguarunuuazngs I0A 1
uMLaAY 0.567+0.008 Wag 0.558+0.008 Nn./3u suddu egndlsinumdsinnisnaassli 1I0A l@uudungnguvaaesly
FYYLIARDUINUIN Nawémﬁmmamwgﬂdu IQA gandnaumunauegeiifedidny (P<0.05) Tnefudl 74, 81 uaz 88 DIM
ungngu 10A Tuulade 0.591£0.013, 0.609+0.006 War 0.616+0.014 nn./3u uagnguaruauliuuLade 0.530+0.008,
0.523+0.004 WA 0.507+0.008 nn./fu audrdy Bdlunindulutuil 95 way 102 DIM wumanEnTILLTEILNEZAGY IQA
(0.594+0.010 Uag 0.558+0.009 Nn./4u) eAsgandiunengualunu (0.513£0.020 wag 0.509+0.013 nn./u) ag1eilledAny
(P<0.05) Beszzinandananiduszerndmnvgali 10A namsfinuduysznouluihusvesunenguaunuuazngs I0A 1y
Tusvewounanos svszvnaes waysveyudmaany wutldfiaruunnsiafu (P>0.05) Fuandlu Table 3 siaiinsliuanan
thusmuinasivesungsuudsiszesnslifus (actation period) Tnaisuanaaengnlusulisszesngninuuiivszana 180
$u (Souza et al, 2014) pgslsfimuannisfninountmuissssmsliumeungsiuuidsgluamngammumuasd
szazIa1UTENInd 90-100 Ju (Saipin et al,, 2013) ﬁgaﬁﬂmnmﬁﬁmﬂﬁﬂ;ﬁum%mmqaqm (peak) Aetreiudl 10-30 s
ARON uarndsantuliinasiuneen | anas aufvszerievesnisliusluiuil 60-90 DIM Jenness, 1980; Saipin et al,
2013) naMsANWIUTINUHANEA LITDMNE SEIINSTaaesE R duuneTiagluszevievesnisliuy wuihdsdinisly us
Uinaasit Tnsaamuvesnsliuuasegileldsuniaay 10A fivinanhusilianasessmnddlmiuidaiiam
muresn sl dwmaonanantuurnaensyeynsliusveuny gHavesamuTBIN sl uLLAY M T RuNanER UL
fonananunedigunmd armsausuiuasivomnsifidulniudignidssaneldant wililemasou Sntsnsfinwinaves
1134834 1A AaUTUIUNISAUBIMITUYTUTBIUNZNAUAIUAL TUTZEZADUNARDY T2ETNAADY WAZ ST EZUanaeAndy
(0.55+0.01, 0.53+0.01 uag 0.51+0.02 AN./3) LLazﬂﬁjwmamﬁ'La% IQA (0.54+0.01, 0.55+0.02 wag 0.54+0.01 An./3U)
winuilsifarmumandnaiu (P>0.05) usluunenguiiiady 1A futhlfuwesnmsfuevnsnenluliinansd uazasiiaue l
anasmuTnainllvesszssmmeasuiloisuiunguaiua Tnglunguvaaessevinefifinisiady 1QA USinunsiu
9IMINYIVFININAUAIVAY 3.77% WALTLEENRINNEAM 1A §IASgININGUAIVANTY 5.88% dsioradudruniliivae
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Table 1 Chemical compositions of feed components (% on dry matter basis)

ltem Roughage Concentrate

Dry matter (%) 87.20+0.05 90.13+0.02

Crude protein (CP) 8.63+0.64 19.79+0.23

Neutral detergent fiber (NDF) 70.54+0.39 62.17+0.38

Acid detergent fiber (ADF) 28.70+0.37 23.36+0.37

Carbohydrate 46.70+1.03 52.27+0.73

Fat 0.23+0.04 1.84+0.28

Ash 4.62+0.04 5.04+0.08

Values are presented as mean+SE

Table 2 Environmental conditions during the experimental period

ltem DIM

60 67 74 81 88 95 102

Ambient temperature; T (°C)
07.00 hr 27.5+0.7 27304  27.1+0.1 27.1x0.3 28.8+0.3 27.1+0.1 27.3+0.3
13.00 hr 37.1+£0.3  36.6x1.3  33.1+1.7 34.9+0.5 34.6+0.9 35.6+0.4 36.3+0.7
19.00 hr 30.4+1.1 29.1+0.8  28.4+0.7 289+0.5 29.6+x1.1 29.0+0.5 29.3+0.8

Relative humidity; RH (%)
07.00 hr 85.3+1.3 84.8+x1.5 86.8x0.5 83.1+1.2 86.9+0.3 85.1+0.4 83.9+1.1
13.00 hr 63.0£0.7  65.3x24  675+2.6 64.9+0.5 67.7+x2.2 652+0.7 64.4+1.2
19.00 hr 77.2+£2.1  79.7+1.8  79.0+1.9 78.1+2.0 77.9+13 778+1.4 77.6+1.4

Temperature humidity index; THI
07.00 hr 80+0.9 79+0.5 79+0.1 79+0.4 79+0.5 79+0.2  79+0.1
13.00 hr 92+0.3 90+1.5 86+2.2 88+0.7 88+1.0 89+0.4  90+0.7
19.00 hr 83+1.5 81+1.0 80+0.9 81+0.6 82+1.3 81+0.7 81+1.1

Values are presented as mean+SE
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Figure 1 Effects of isoquinoline alkaloids (IQA) supplementation on milk production (kg/d) milking Saanen during the

experimental period (* significantly different; P<0.05)

Table 3 Effects of isoquinoline alkaloids (IQA) supplementation on milk compositions (¢%) of the goats during the

experimental period

Milk composition Experimental periods

Pretreatment Treatment Post-treatment
Fat (g%)
Control 3.82+0.31 3.69+0.21 3.81+0.27
IQA 3.45+0.19 3.69+0.18 3.69+0.28
P-value 0.16 0.50 0.39

Protein (g%)

Control 2.96+0.12 2.93+0.09 3.07+0.12
IQA 3.14+0.06 3.10+0.08 3.22+0.10
P-value 0.10 0.10 0.17

Lactose (g%)

Control 4.56+0.03 4.55+0.07 4.24+0.07
IQA 4.53+0.33 4.54+0.12 4.27+0.23
P-value 0.34 0.46 0.16

Total solid (g%)

Control 12.25+0.42 11.86+0.35 11.38+0.22
IQA 12.48+0.21 12.34+0.13 11.97+0.12
P-value 0.31 0.10 0.13

Solid not fat (g%)

Control 8.52+0.12 8.66+0.09 8.28+0.14
QA 8.67+0.16 8.77+0.07 8.55+0.15
P-value 0.24 0.18 0.12

Values are presented as mean+SE
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Table 4 Effects of isoquinoline alkaloids (IQA) supplementation on respiration rate (breaths/minute) and rectal

temperature (°C) during the experimental period

[tem DIM

60 67 74 81 88 95 102

Respiration rate; RR

(breaths/minute)

Control 72.0+8.4 75.2+9.6  73.2+124 64.4+104  70.2+6.0 52.6+11.1 56.8+3.5
IQA 88.2+12.0 823+133 88.2+11.3 93.7+17.0 84.7+£124  76.849.3  65.2+8.9
P-value 0.16 0.34 0.20 0.10 0.18 0.06 0.22

Rectal temperature; Tr (°C)

Control 39.60+0.24 39.24+0.23 39.08+0.24 39.14+0.25 39.20+0.22 39.24+0.21 39.08+0.12
IQA 39.58+£0.16 39.63+0.20 39.48+0.10 39.57+0.15 39.62+0.14 39.63+0.15 39.18+0.10
P-value 0.48 0.12 0.06 0.08 0.07 0.07 0.26

Values are presented as mean+SE
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Figure 2 Effects of dietary isoquinoline alkaloids (IQA) supplementation on plasma cortisol concentration (ng/ml) of

the goats during the experimental period

N3ANYINANITNBUAUDININET TIN s A1ULATEAINAUTaUlUsZAUTINBTaLNEUTENBUME N15TNSRNT
nsmelauazgamgiivansviin (Table 4) eannuIndeuiifan THI ge dsuasenisnovaussvesdnilnegumniisnsnie
a9y wagvnindadliannsomuuaruaunavesgumnisinisldgonvilfiAnanueisaainanuieu (Silanikove,
2000b) TngitiluudrmmnassnananudouiiistuludafidemusaUsaiuanmsnevaussiunginssy wavessingn
TuRenisnevaussuuUiisduTy (Collier et al, 2018) Fansdsuntamsaisinediifinananueionainanudoud

ausadunauazasiaiale 1wy nMsiiunsszuieanisusennisnismela inlilisnsinsmelaiiutu (hyperpnea) uaz
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flann131y (panting) (Hales and Webster, 1967) Wilnaanszaznisnanosluiudl 60, 67, 74, 81, 88, 95 uay 102 DIM
Snsn1smelaveauneits 2 nau lifiaruuandiatu (P>0.05) tnsungngueuauisnsinsmelafadu 72.0+8.4,
75.249.6, 73.2+12.4, 64.4+10.4, 70.2+6.0, 52.6+11.1 Uay 56.8+3.5 aTa/unit auddy WazUNENAUETY IQA Hi§ns1n1T
weladmdu 88.2£12.0, 82.3+13.3, 88.2+11.3, 93.7+17.0, 84.7+12.4, 76.8+9.3 LAY 65.2+8.9 ﬂ%‘jﬂ/‘lﬂﬁ AINEINU 27N
nsfnweunimuiungiiogluaniziifanmadoussduibuauns fsammamelandsegsewing 20-0 afyund
(Hamzaoui et al,, 2013) usvndosagluanmmorniasouanarilidnsnismeladiugstuis 90-140 afaund (Nguyen et
al,, 2018; Saipin et al,, 2020) n&sanfidnidnisnevauesrieninaaienanANNTeuuds MnIsenedaidiliamise
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Ao miLﬁ'wﬁymanqquﬁmwwﬁﬂ (Alam et al., 2013; Hamzaoui et al., 2013; Mabjeesh et al., 2013) ag19lsAnu
gaungivmaviinvesinenuilaifienuuand sty (P>0.05) lnsfiriadenaonsyazmvanesegil 39 °C 1 2 nqu Faudi
gaumpinnsviinlailiiansfarvesgamgiiun (core temperature) ¥ass1smeiiuviasa winsligamginnsuiindradud
gousulun1slfidusd¥ngamgiisneniednfldiuiu wsdeduiunuvesrgumgdsamednidldesraunivans lne
gaumnniinnmnunAivedungeysening 39-40 °C (Mehrdad et al., 2012; Nguyen et al., 2018) Lavoraiutuss 40-41 °C
dlefoundgyfuanimernmadeu dwaliiinnuiedonanaudeutiuld (Alam et al, 2013; Mabjeesh et al, 2013) 910

@
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Y
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'
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w1 Hypothalamic pituitary adrenal axis (HPA) ‘17|"LfJuaq’umaammﬁuﬁuﬁ‘uazmamauauaqsiafi"uismwlaiﬂmmﬁa
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LﬂwﬁﬂuﬁmL’Jmﬁaumﬂﬁmmi (Eriksson and Teravainen, 1989; Alila-Johansson et al., 2003; Chergui et al., 2017) an
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ua. LLaﬂuqrﬂ‘mun 8-10 un./ua. (Chergui et al., 2017) LLW%E)W%?T (Aardi) 30 un./ug. (Al-Badwi et al,, 2013) wazgNUNg

1%
v 5 Nv oA =
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Qﬁmam% (IUPS Thermal Commission, 2001; Collier et al., 2018)
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