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Figure 1 Chemical structure of lysine.

Source: https://th.wikipedia.org/wiki/lysine.

NAN13LE3N rumen-protected lysine fiaUssansnmN1IsHanvYIlAUN

ANN1TNAABIVOY Giallongo et al. (2016) lavin15L@3H rumen-protected lysine (RPL) Tu
onsvatlauu Tnefignsomnsianun 3 gas I gasiindsdinmslivunalusiuilivsslonildnn
Anudesnisvadlaus (MPA) gasfiaesiinisanuiinalusaudiliusslonildas (MPD) uazgasitanuan
Usuaulusuildusslovillduaziadu rumen-protected lysine fisvsu 130 n3w/éa/3u (MPDL) 290013
yiaanIwyIn N1skasy RPL fisedu 130 ¥/ Ty dwwavhliefibudlusfuluihuugendingudils
wduladu (p<0.05) ilosnnaulusiundnlutiusfeinduuazndlusiiu Tenndundusondlusi
80:20 Gensmogilumdniairalusiundu AodTuuarladu Welinsasuladuluemslaundeilid
nsneeilufiasiluadslsaundudiuty Ssdemaviliusinalusiulusunigu (Rafiq et al., 2016)
winuinguiianyUsmalusuildusslevdls (MPD) Aunguitliildanuiunalusudiliusslonils (MPa)
Taiwmnenafun1eada (p>0.05) wagnsiadu RPL fisedu 130 nfu/fa/Su ldwaseusunanisiuldves
fnquiis nandmiiua wazesdusznouthua Wun lufu wazthmauaelng (p>0.05) usnuiinsanas

vosUSunalusiunliusslewilatu dwaviliusinanisiulavesinguis nandnug uazesruseneay
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(p<0.05) tieannisanUiinalusiuluemsuwarnsuilaaiivinianudesnisiuiasweslauusings
danudsslunisanuiuanisiuldvesinguits nawdniiug viowandalusiuus (Hristov and
Giallongo, 2014) (Table 1) Fadanndaiunsnaaesas Morris and Kononoff (2020) #ilévinisiasy
rumen-protected lysine (RPL) Tuawnsvoslauy Tasfignsormsvianun 4 gns Téun gasfindsemng
TMR (NguAIUAL) gnsiianse s TMR 1@3use rumen-protected histidine A5z 32 n3u/fa/5u
gn3Tiaue s TMR La3usae rumen-protected lysine A5e6iu 70 n3/67/3u wazgnsidonms TMR
\@3ude rumen-protected histidine 526U 32 n3W/6/5u waz rumen-protected lysine 7z 70
n$u/s/fu Bsnmsveassmuin maaiu RPL Tuemsfisesu 70 n3u/i/du lildwasioysunanisiu
§vesiaquits wandntiuy wazasdusznoutiuy 1dun lusfu Tusiu wasthaiawaalag (p>0.05)
(Table 2)

Table 1. Effect of rumen-protected lysine supplementation on milk production and milk

composition.

Treatments Contrast
ltem SEM
MPA MPD MPDL MP Lys
DM, ke/d 29.0 217 28.1 0.32 0.01 0.30
Milk yield
Milk, kg/d 42.5 38.2 379 0.69 <0.01 0.76
ECM, kg/d 41.0 355 36.3 0.89 <0.01 0.58
Milk composition
Fat, ke/d 1.65 1.40 1.45 0.052 <0.01 0.53
Fat, % 3.94 372 3.84 0.123 0.19 0.48
Protein, kg/d 1.27 1.13 1.17 0.023 <0.01 0.25
True protein, % 3.02 3.00 3.13 0.034 0.82 0.01
Lactose, kg/d 2.01 1.81 1.81 0.040 <0.01 0.96
Lactose, % 4.76 4.78 4.80 0.040 0.72 0.62

MPA = metabolizable protein-adequate diet 243 g/cow/d; MPD = metabolizable protein-
deficient diet -54 g/cow/d; MPDL = metabolizable protein-deficient diet supplemented with
rumen-protected lysine 130 g/cow/d.

MP = MPD vs. MPA; Lys = MPDL vs. MPD.

ECM = Energy-corrected milk.

Source: Giallongo et al. (2016)



Table 2. Effect of rumen-protected lysine supplementation on milk production and milk

composition.
Treatments
P-value
ltem LYSO LYS+ SEM
HISO HIS+ HISO HIS+ L H LxH
DM, keg/d 18.4 18.4 18.3 18.8 0.83 0.64 0.44 0.39
Milk yield
Milk, ke/d 214 22.2 21.7 22.7 2.04 0.36 0.05 0.76
ECM, ke/d 29.5 29.4 29.2 30.5 2.16 0.55 0.36 0.29
Milk composition
Fat, ke/d 1.28 1.25 1.26 1.30 0.094  0.64 0.91 0.24
Fat, % 6.13 5.75 5.83 5.75 0.359 0.31 0.09 0.33
Protein, kg/d 0.775 0.789 0.768 0.812 0.051 0.66 0.10 0.40
Protein, % 3.65 3.62 3.57 3.59 0.135 0.14 0.86 0.47
Lactose, kg/d 1.03 1.07 1.05 1.10 0.106 0.43 0.07 0.87
Lactose, % a.79 4.81 4.82 4.82 0.060  0.57 0.73 0.87

LYSO = 0 g/cow/d of RP Lys; LYS+ = 70 g¢/cow/d of RP Lys; HISO = 0 g¢/cow/d of RP His; HIS+ = 32
g/cow/d of RP His. L = main effect of Lys supply; H = main effect of His supply; L x H =
interaction between Lys and His.

ECM = Energy-corrected milk.

Source: Morris and Kononoff (2020)

WAIINN1INARBITBT Wei et al. (2023) Tildivin1siady rumen-protected lysine (RPL) Tuanms
voslauy fignsormavanosianua 4 gas 1w gesfinilsosfiflusiu 16% (LP) gnafiaesomsdid
TUsAu 16% 1@3usne rumen-protected lysine Aisesu 40 n3u/ia/4u (LPL) gasiianmetvnsidlusiu
18% (HP) LLazqmﬁﬁmmiﬁﬁIﬂiau 18% 1@3us8 rumen-protected lysine 7isgéiu 40 n$u/é/5u
(HPL) Fawudnguiliada RPL Tuonnsiiiflusiiu 18% (HPL) dewavilvisnaunmsfiuldves fnuvadingy
ninguitliléiasu (p<0.05) sisfidlesarnidlosnnlafuiidiudielunisduaneinitiu Faazdiediu
USunaumsiulavesinguis 99nn1531891uve3 Carlson et al., 2006 wuiile U Siudiuguain
118 3 nu/du desashliUTinunsiuldvesinquisiumltnfuty udliusndsanngudliaia RPL
TuewnsATlUsiu 16% (LPL) (p>0.05) wazdswuiinisiady RPL Tungy LPL uazngy HPL vilsilusiu
Alanfusiotuiindu (p<0.05) ilosnnaulusiundnluiusfoidunazndlusiu Tdnmdunduse
nSTUsAu 80:20 Fansmerfilundnfiainslusiundu Aedduuarladu Wednmaiaiuladuluomislaus
Soiliinsneziluiasihlvadadusiunfuintu Sedwmarliusinaldsivluiundiaty (Rafig et

al., 2016) uslddwmasonsausenauitu lawn lusiu uazdisauanlag (p>0.05) (Table 3)



Table 3. Effect of rumen-protected lysine supplementation on milk production and milk composition.

Treatments P-value
[tem SEM
LP LPL HP HPL CcpP RPL CPxRPL wkxCP wkxPRL  wkxCPxRPL

DMI, kg/d 21.2° 21.6% 21.2° 21.9° 0.10 0.46 0.01 0.42 <0.01 <0.01 <0.01
Milk yield

Milk, kg/d 335 35.0 34.4 35.2 0.39 0.49 0.16 0.68 0.99 0.99 0.86

FCM, kg/d 30.6° 34.9° 34.1° 34.8° 0.60 0.17 0.05 0.14 0.76 0.38 0.29
Milk composition

Fat, kg/d 1.15° 1.39° 1.36° 1.40° 0.037 0.15 0.06 0.18 0.84 0.27 0.22

Fat, % 3.42 4.01 3.96 4.09 0.115 0.19 0.13 0.31 0.84 0.63 0.15

Protein, kg/d 1.05° 1.15° 1.11% 1.16° 0.016 0.23 0.04 0.43 0.80 0.74 0.07

Protein, % 3.13 3.29 3.25 3.38 0.046 0.25 0.12 0.89 0.82 0.10 <0.01

Lactose, % 5.10 5.16 5.13 5.15 0.022 0.84 0.39 0.71 0.08 0.05 0.16

LP = low-protein (16% CP) diet; LPL = LP plus RPL 40 g/cow/d; HP = high-protein (18% CP) diet; HPL = HP plus RPL 40 g/cow/d.

WKk, effect of week; CP, effect of dietary CP concentration; RPL, effect of RPL supplementation; CP x RPL, interaction of CP and RPL; wk x CP,
interaction of wk and CP; wk x RPL, interaction of wk and RPL; wk x CP x RPL, interaction of wk and CP and RPL.

FCM = Fat corrected milk.

Source: Wei et al. (2023)
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