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Table 1 Effect of bioactive substances in bovine milk on each body system of human (Young, 2009)

as1-CN  as2-CN B-cN K-LG a-LA  Lacto-ferrin CLA SFA PUFA MFGM
Cardiovascular health
Antihypertensive f(86-91)  f(174-181) f(169-174)  (108-110)
ACE inhibitor (23-27) f(177-183) f(142-148) f(50-53) X
Antithrombotic f(106-116)
Hypocholesterolemic f(71-75) X X X X
Antidiabetic X
Immune Health
Immunostimulatory f(194-199) f(1-32) f(191-193) f(17-41) X X
Antimicrobial f(1-23) f(164-179) f(193-202)  f(106-169) f(17-41) X X
Anti-viral X
Anti-cancer
Anticariogenesis f(43-79) (f1-28) (106-169) X X
Antioxidation f(4-13) f(33-37) X X X
Mood, Memory and stress
Opioid agonist (90-96) f(60 - 66) f(102-105) f(50-53) X X
Opioid antagonist f(158-164) f(25-34) (318-323)
Digestive health
Mineral binding /transport ~ f(59-79) f(146-149)
Antiappetizing f(106-116)  Peptide  peptide
Inhibit gastric secretion f(106-116)

Mark: f( ) mean peptide sequence from digested milk protein by enzyme and f( ) that bold mean peptide sequence from digested milk protein

by microorgansim
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Figure 1 Cause of death (a) and iliness in Thailand (b) (%uqﬁﬂ, 2554)
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Figure 2 Effect of genetic and management to bioactive substance in milk (adapted from Schopen et al., 2009;
Stoop et al., 2008)



KHON KAEN AGR. J. 44 (1) : 179-190 (2016).

3. msAuatuazddaiialsullqeiuglaua
TR8NISWAILUNRIATY (functional milk)
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Table 2 Heritability and genetic correlation for bioactive milk in dairy cows

Trait Genetic variation® Reference
h? r
G
Sampling RR"
Protein (g/L) Schopen et al. (2009a)
aS1-CN 0.24-0.47 Bonfatti et al. (2011)
aS2-CN 0.22-0.73
p-CN 0.25-0.45 Zcasein (+)
K-CN 0.563-0.64
a-LA 0.53-0.55
p-LG 0.37-0.80 2casein; Zwhey (+)
Scasein 0.41
>whey 0.71
Lactoferrin Soyeurt et al. (2008a) ,Arnould et al.
0.20-0.30
(2009), Mc Parland et al. (2010)
0.20-0.50 Gill et al. (2010)
Natural Immunity
1gG1 0.10 IgM (+) Ploegaert et al. (2010)
IgM 0.47
IgA 0.53
Fatty acid (%total fat) Stoop et al. (2008b)
C4:0 0.10-0.35 Garnsworthy et al. (2010)
C6:0 0.27-0.39
c8:0 0.27-0.48 C6 (+) Soyeurt etal. (2008a); h” in early lacta-
C10:0 0.20-0.54 C8(+) tion for SFA:UFA were highest and
c12:0 0.13-0.35 C8; C10 (+) lowest n 95 to 275 Day in milk (DIM)
C14:0 0.10-0.49 C12 (+) .
C16:0 0.06-0.31 C14 ()%fat (+) Arnould et al. (2010); h* in early
c18:0 0.04-0.19 lactation for SFA were highest and
C18:1cis-9 0.12-0.18 lowest at 95-125 DIM
C18:1cis-11 0.12-0.13 C16 (-)
C18:1trans-9 0.11 C16 (-)/ Y%fat (-)
C18:1trans-11 0.12 C18:1trans-9 (+)
C18:2c¢is-9,12
. ) 0.10-0.13 C18:1trans-9, milk (+) / C16 (-)
(linoleic)
C18:3cis-9,12,15 C18:2cis-9,12; C18:1trans-9;
0.05-0.09
(a-linolenic) C18:1trans-11 (+)/ %fat (-)
C18:2cis-9,trans-11 C18:3 cis-9,12,15; C18:1 trans-9;
(CLA= conjugated linoleic) 015021 C18:1trans-11 (+)
Fatty acid groups
C6-12 0.49 SFA:UFA (+, 1 to 275 DIM)
C14-16 0.1 SFA:UFA (+, 1 to 275 DIM)
SFA 0.14 0.10-0.34
C18u 0.18
SFA:USFA 0.20 0.18-0.48 C18u;CLA ()
Desaturase index Schennink et al. (2008)
SCDI14 0.20-0.45 Soyeurt et al. (2008b)
SCDI 0.05-0.47 Mele et al. (2009)
SCDI,, 0.03-0.33 Stoop et al. (2009)
SCD'RA 0.15-0.23 Garnsworthy et al. (2010)
SCDI 0.30

Total

Notes: ° Animal model; genetic correlation (rg), ® random regression, SCDIM; C14:1><100/(C14:O+C14:1),SCDI16; C16:1x100/
(C16:0+C16:1), SCDIm; C18:1x100/(C18:0+C18:1), SCDIRA; C18:2x100/(C18:0+C18:2), SCDITM; (C10:1 to C18:1+CLA)x100)/
(C10:1 to C18:1+CLA+C10:0 to C18:0), Zcasein; aS1-CN + 0S2-CN +[-CN+K-CN, Zwhey; a-LA+[-LG, SFA; saturated fatty
acid (C4:0-C18:0), USFA; unsaturated fatty acid (C10:1-C16:1+C18u+CLA), C18u; C18:1+C18:2+C18:3, (+); rGfor positive, (-); r

for negative and s at appearanced = 0.75
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3.2 NMMFANEILAZITUINEATYW molecular
genetics
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Figure 3 Location of gene produced milk protein was found by QTL and SNP chip study
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Figure 4 Location of gene produced fatty acid was found by QTL and SNP chip study (Bouwman et al., 2011)
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