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FE: [EW] #RERF R ERPRT AR S KRR ER AN TN, I raBRPETEAR
EMFBRETFANAREELSE, [7E] RBAR 20 L 1 BRREN (38+3) kg BT HTIE A, AL
Ak A, PRI hEA. FABRA (1.435 gL). ERARA (0.725 ¢L7). BAAERA (1.435 gL' &4
B 0.725 gL KAAR ), B4 5 k4, BUAURAREATHERAER. B4 28R, KR8 A, Fill1
A, ERH T A, KRS EEER RBREREENRA AR, HERAER, 1 h AR 4.0 L7,
B LA AEES, BRES 2K, FR30L, AEMANAERFEN 200 HEERE M, ZHEF 6 X
EERAEE 1000, 2—8 BN ERY, BERAmAERGFET 2K, F2—3AFK3.5L, 4—8EAFK4.0L.
%3 AFBEERAFOR, Bk, EEE 1. 3.5, 7. 8 ARINEARE. KE. KeKABE, HEKRE
HHARKEY, RE 100l AR FRELE, FHNEAERLAK. HEE. KFA. BRIFAEEREE.
Kl 1BM SPSS Statistics V22.0 Ziif#fF GLM R #4T St 047, RA LSD = #1472 Eibik. [£R] REA
EBRATHERERFMTHAR 34 (P<0.05), M THELE, EAHEALFRBGREAEKMK (P<0.05). 7
BB AT A8 BRI RAREHAY (P<0.10), MHRAAREZRERLRE (P<0.05), 5xtEatth,
FABRAFBESAARA D FRGHE; 8 FIRREIH (P<0.05). [EEAEFMHGERE. KK, Khg. WE.
B REKBERARERBEERLEEZZR (P>0.05). AvRaREERFLELEAR. RAR.
HER. HEARMELFALBRMNKE (P<0.05), BFHMRLARMEARKE (P<0.10), BB ERKR
ABRAHARKE (P<0.05). AHARBEFRSGIFERAAR. AARMHARKE (P<0.05), xtHE4AFEG
MAARETAEAER, HDFRARKEEES TRARAGBEAERA (P<0.05). KAARMZAR
X A M AEBRIKE B R ERR (P>0.05). RAREFRBMFEHHEIREL (P<0.05), KEARERKME
BAMERE (P<0.05), B5FRABBEERRERN (P<0.05), Wi, XAAREERGNFEREALE (P
<0.05), ERABMAKADRA A FEFHRGZEREEREZRELEEDH (P>0.05). [£#4] BRFF
MEARTEGES MES L EARER. AEHERE. 8 BRERER K THaRE, AULEETL, 24
BB R TRAAR, B -H A w i EHHERE T BEERZER.
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Abstract: [Objective] The objective of the study was to know the effect of leucine and phenylalanine supplementation on
growth performance and serum metabolites of Holstein male calves. The study could provide a reference for the high efficient use of
leucine and phenylalanine on dairy cows. [Method] A total of 20 Holstein male calves (birth weight (38+3) kg) were randomly
assigned into treatment groups of control, L (1.435 g-L" leucine), P (0.725 g-L"' phenylalanine), M (1.435 g'L" leucine and 0.725
gL' phenylalanine), and each treatment added alanine as isonitrogenous diet. The experiment lasted for eight weeks, one week for
adaption and seven weeks for feeding experiment. The calves were fed individually. Within one hour after birth, each calf was fed 4.0
L of colostrum. During the first week, the calves were fed their assigned milk twice daily, 3.0 L each. For adaption, the amino acid
supplementation was increased 20% daily until it reached 100% of the target supplementation on the sixth day after birth. From week
2 to 3, the calves were fed their assigned milk twice a day, 3.5 L each, while from week 4 to 8, the volume of the milk fed increased
to 4 L each time. From the third week after birth of the calves, a quantitative supply of the starter feed was provided, with free access
to the drinking water. Body weight, withers height, body length, heart girth, heart girth/body length, body length/withers height were
recorded at the 1, 3, 5, 7, and 8 week old, respectively. At the same time, 10 mL of blood was drawn from the jugular vein and placed
at a tilted angle for serum precipitation. The serum samples were used to determine the amino acids, glucose, serum urea nitrogen,
insulin, and cholecysto-kinin, respectively. Data were analyzed using the GLM procedure of IBM SPSS Statistics V22.0 software,
differences among treatments were compared using LSD’s multiple range tests. [Result] Average daily gain in M group was
significantly lower than control, L and P groups (P<<0.05). Compared with control group, other three groups significantly increased
the final body length (P<<0.05). L and M treatments tended to increase the final wither height (P<<0.10), while P treatment
significantly decreased the final heart girth (P<<0.05). Compared with control group, L and M treatments significantly increased the
heart girth/body length (P<<0.05), whereas no difference in initial body weight, body length, wither height, heart girth, heart
girth/body length, body length/withers height, final body weight and final body length/withers height was found among treatments (P
>0.05). L treatment significantly increased the concentrations of histidine, leucine, threonine, glycine, and total essential amino
acids (P<<0.05), tended to increase the concentrations of aspartate and total amino acids (P<<0.10), while significantly decreased the
concentrations of alanine and glycine (P<<0.05). P treatment significantly increased the concentrations of phenylalanine, glutamate
and glycine (P<<0.05). Compared with L and M groups, control group significantly increased the concentrations of serum alanine (P
<C0.05). For serum concentrations of amino acids, no significant interactions between L and P treatments were detected in our study
(P<<0.05). L treatment significantly increased the concentrations of glucose (P<<0.05), while P treatment significantly decreased the
concentrations of glucose (P<<0.05). For serum concentrations of glucose, significant interactions between L and P treatments were
detected in our study (P<<0.05). Serum urea nitrogen in P group was significantly higher than other three groups (P <<0.05), whereas
no difference in concentration of insulin and cholecysto-kinin were found among treatments (P>>0.05). [ Conclusion] In conclusion,
leucine supplementation had a better effect than that of phenylalanine on the serum concentration of essential amino acids, glucose,
heart girth/body length and average daily gain of Holstein male calves, whereas negative interactions existed between the two kinds
of supplementation.
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1.1 RIERTE. His
WK T 2015 4 4—9 AZEIARBOL (FX8) A KR

ARV AT
1.2 It

RIGLL 20 3k 1 HIBAATEN (38+3) kg Mfu firiH
AR IE AT G, 42 A4 T AR I U Bl AL 23 DAkt 4L
(C) + &R (L) KNERAL (P) AR
TR (M) 44, B4l s k4, Wi 8 JH.

T 50 A FHLA I 1) J5 473 A T o B R R 2R A IR I
L, FFIE A I 2R O S A R . AR S
SER RN EIRIOHHE 2% YU R LIu 2581
I LG R, F AL il ) Wy SRR S =, W
HILR IR & =1 42%, SAOERINELE 1. L-
SLE PR L8 TN 2R EH T B ORI T DX g 2 B R
TV BR A AL, 2iE50 99.0%; L-N2 0 tifk
JEF IR AT PR A me A, 4l 99.2%.

x1 ROPRERTME
Table 1 Quantity of amino acids added in milk (g'L"', DM)

i H AL FH Treatments

Items c P L M
SRR Leucine — — 1.435 1.435
ZKNER Phenylalanine — 0.725 — 0.725
%% Alanine 1.366 0.975 0.391 —

C=XTHAA], P=RNAAIRA, L=sesdR4l, M=IRG MU, A
IR ITSERY 3l e - W B S N

C=milk with added alanine as control, P=milk with added phenylalanine and
alanine, L=milk with added leucine and alanine, M=milk with added leucine
and phenylalanine. Animal were fed with isonitrogenous diets was achieved
by added alanine. The same as below

1.3 AFEE

SR AEIAREOL CRXS) AR A w1 A it
T, IR FURR S A SRk . /B AESS, 1h
WIS 4 L 9)FL. Mhfa 1 R, HRRY) 2 X,
B3 Lo LA LAZEEIRVAS INEE (1) 10% 4 F &

RIGI, BHER 6 RIEFWSINER 100%. 2—8 4
IERI,  HARRSA N2 SRR Y 2 k. 3 2—3
JARER 3.5 L, 4—8 JHBEX 4 L. 5 3 EIFMh e ks
ek B ETOK.

1.4 #HRXESHERNE

.41 HMAmk SEgEETE R ok, SR
FE . HREREE . BHRES . A, B3R, LER.
el AL 4EAEE D3 4EAEE B BRIRA . BRIk
G . TYF (dry matter, DM) . ¥ H (crude
protein, CP) . JE€#} (starch) . *K%> (crude ash) .
45 (calcium, Ca) . &M# (total phosphorus, TP) Fl
L5 (L-lysine) W& /725 frh A N R ANE [E
FARUE A N 54T s PSR A 4E (neutral
detergent fiber, NDF) FIFRVEVESRET4E (acid detergent
fiber, ADF) %2 VAN SOEST %"l i .«
TFERMEE A R 20 BN R — ), e
SIELRALY, J7155 18 GB/T5009.124—2003, J5
W, HER. s, 8RR, BaER. HE
MR ANREIR. HEIR WL WER. KRR
PR DR M. U, 22 R IR
¢t (gL', DMD 4354 1,429, 0.920. 1.744. 3.432,
3.055. 0.950. 1.731. 1.804. 2.372. 1.356. 2.869.
0.358. 7.605. 1.846. 0.838. 2.260 Fl 6.458.

2 WA FRRMEFAEN CTYIEERD
Table 2 Chemical composition of the starter feed (dry matter

basis)

TiH Ttems ¥ Content (%)
FH)i Dry matter 87.06

M I Crude protein 20.01

VEH Starch 38.79
#HK 5y Crude ash 15.47

P BE S T 4E Neutral detergent fiber 12.20

TR VE LT 4E Acid detergent fiber 6.20

5 Calcium 0.70

S5 % Total phosphorus 0.38
L-#Z 2 L-lysine 0.50

BT L-#a 8o i m a4 g5, HORIGHR I SCIME Analyzed

values except L-lysine offered by Purina

1.4.2 AKMa TRERTZELFRESS 1. 3.5,
7. 8 JARARE . M. ARRHCRE, F AR £
MA KA.

RIRFEEL (%) =HF Cem) AR (em) X 100;
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KA (%) =tRFHK (em) /&R (em) X100,
1.4.3 MmFEHEXESNE THEA 1. 3.5, 7. 8
JRE, RS 90 min DLECASRMLAE SR MY 10
mL, 37°CHFHICE 2 ST, 3 000 r/min B0 15
min, YWHIMLE T 2 mL &0 W, InASELEE (10 000
TU-mL™") , -80°CAR-AEFF I o Ko 1375 %61 25 8% ( Glucose,
Glw) . MEFRAFEA K (Amino acids, AA) . JRZE
%, (Serum urea nitrogen, SUN) . &2 (Insulin)
CCK.

L7 60 750 B0 SR 22 I R D 1 80 i 4 A Tl - i 4
BRI, R R S (R st AR T
FEWFFTHT) A 2 D REREAR 1L (Bio-tek Synergy™
HT, FEED M. RAWRFE (Rt by TR
5¥HT) M5E SUN. STP. Alb. Glb. K Elisa 7] %
(Cloud-Clone Crop, &) J77%Ml%E Insulin Al CCK.

ZHESCHR[1310 J7 3%, s et Ja 2 4 H 3l &
R M CH L L-8900, HA) #EAT AA JI5E .
IV 400 pL M5 T 2 mL &0 5, A 40 uL 1F5%
W (5 pmol'L™") . 100 pL10%/ifi A5 /K 4 1 vas v Al
400 pL pH 2.2 AT RN ZE MWL, R IRA), BT

®3 RINPFIMTERBMERRER N 2 EE KRR

Table 3  Effects of milk supplemented with leucine and phenylalanine on growth performance in Holstein male calves

4°C 30 min, 2k )5 T 4°CF 10 000 r/min .0 30 min,
W, £2.2 pm ZKAHIEBOL JERERER S, EAL
GRR
1.5 Sitsath

RIGEHEH Excel 2016 JATVIEAH S, FIH
IBM SPSS Statistics V22.0 Ftil- 4 GLM i il T 48
oM, R LSD yE#H T2 H LA .

2 &

2.1 RERMFFEESBRSDAEERMEENZN
JEL N I S R A T SR 9 A AR K P e
MM W 3. R 3 A, SAUBAPIIRAE., 14
ARG M WL ARIRIEEL AR BRI R A
NARYRAGHOI B 2253 (P>0.05) o AIXF T B4,
FAbFRA B i ARG (P<<0.05) o SEE R
RN RHA PR Z R ER (P<0.10) , 1K
AR 3 B B L ] (P<<0.05) o S50 IR ZHAR L,
SRR AR A Z IR W L R 8 AR kT
H(P<<0.05) . VR A 24 5L 4 V- 1) H 1 H ( Average daily
gain, ADG) BF LT HA 34l (P<0.05) .

T H K3 Treatments Frifii P {fi P value

Items C P L M SEM P L PxL

FFERER AR Starter intake (kg) 445 445 445 4.45 — — — —

YIUH+EAR Initial body measure
RE BW (kg) 40.5 41.8 39.8 4.1 0.56 0.137 0.863 0.653
##HE Body length (cm) 74.45 74.32 73.05 72.45 0.594 0.766 0.193 0.845
YK Wither height (cm) 78.20 77.55 77.13 78.25 0.193 0.550 0.636 0.040
JF Heart girth (cm) 84.35 84.05 82.76 82.38 0.533 0.754 0.151 0.754
PRHRFEEL Heart girth/body length (%) 115.77 114.08 115.85 115.09 0.383 0.112 0.476 0.544
#RKA5% Body length/withers height (%)  95.50 95.40 94.90 9227 0.536 0.217 0.099 0.252

I 24845 Final body measure
YK Final BW (kg) 79.2 79.1 78.5 75.5 0.03 0.329 0.180 0.334
#EAHE Body length (cm) 92.03a 88.53b 88.40b 87.90b 0.205 <0.001 <0.001 0.003
PR Wither height (cm) 92.50 89.80 89.96 88.9 0.444 0.057 0.079 0.359
Jl ] Heart girth (cm) 103.70a  101.20b 102.24ab  101.75ab 0.325 0.038 0.496 0.146
PRERIEH Heart girth/body length (%) 112.68b  114.32ab  115.65a 115.75a 0.359 0.248 0.009 0.303
K S5 Body length/withers height (%)  102.95 98.59 98.29 98.89 1.071 0.394 0.327 0.267
P HIE ADG (g) 788a 763a 791a 683b 10.8 0.006 0.086 0.071

FfTARNE FRFRRZERBE (P<0.05). T

Different lowercases in a row indicate significantly (P<<0.05). The same as below
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(P<<0.05) , ETHIIMARA AR D ZBRIKIE (P<
0.10) , {H f 2 FRAG N 2 B AN H 2 BRIk B (P<<0.05)
5XTHA. RNRR AR A ZIERAA L, AR
A ZIRIE 3 A 14.3% 20.6%F1 10.8%, 5%
BRI LY DL 128.7% 127.5%K1 7.6%, T R
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53 B 10.7% 17.2%F1 9.0%, s 0 77 Z IR IR
o e i 18.1% 15.2%FI A 3.6%. 75 A &R ik
FREIME R NER . SERM T RARIKE (P<
0.05) , HxIH4l, a4l RAAERAMLL,
RN RN AN IR SEIE = 98.9%. 81.6%F1[FAL

3.5% SXf AL DRI I A A R o T R A AL EDRR, LI
WAL W E = T dRA RGN (P<
0.05) o ZKNZ R RIS 2 R ML 25 PP 2 LR IR % G
THEN (P>0.05)
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Table 4 Effects of milk supplemented with leucine and phenylalanine on serum amino acids concentrations in Holstein male calves

i H Kb Treatments kR P {8 P-value
Items C P M SEM P L PxL
WAEEIER EAA (10° mgmL™)
KR Arginine 44.20 42.53 44.54 43.26 0.952 0387 0.839 0.931
YA Histidine 10.94b 10.41b 12.55a 11.33ab 0.290 0.139 0.045 0.474
SSHIE Tsoleucine 12.58 11.80 12.00 13.09 0320 0.718 0.668 0.190
53R Leucine 18.89b 18.99b 4321a 40.17a 0.739 0373 <0.001 0.259
WA Lysine 19.64 18.80 20.89 2022 0.528 0.564 0253 0.895
HEM Methionine 3.89 3.87 4.08 441 0.112 0415 0.103 0.465
%% Phenylalanine 9.60b 19.09 10.51b 19.79a 0.467 <0.001 0.442 0.858
JMEE Threonine 11.63 1147 13.00 13.07 0358 0.979 0.035 0.819
SR Valine 28.77 2724 28.39 30.90 0.634 0573 0.244 0.157
B FE IR Total EAA 160.15b 164.20b 189.17a 196.24a 3415 0376 <0.001 0913
e E AR NEAA (10° mgmL™)
% Alanine 28.47a 27.06a 21.52b 21.86b 0.756 0.707 <0.001 0.664
FAZW Aspartate 11.21 10.52 11.91 12.36 0305 0.875 0.058 0.422
LA Cysteine 0.22 0.23 0.14 0.17 0.022 0476 0.242 0.929
A% Glutamate 17.97a 14.98b 16.11ab 14.59b 0.394 0.005 0.156 0383
AEBE Glutamine 46.45 4330 44.85 44.03 0.986 0357 0.807 0.640
[I%#% Glycine 30.62a 33.00a 2733b 30.03a 0.581 0.047 0.008 0.971
L[ Serine 13.76 13.12 12.95 15.00 0349 0338 0.546 0.062
[ Proline 16.49 16.61 17.16 16.99 0475 0.949 0.737 0.704
Rk Taurine 15.36 14.82 15.06 17.36 0398 0475 0.285 0.094
LI Total NEAA 180.54 173.65 167.02 172.41 3353 0.868 0.195 0431
LM Total amino acids 340.69 337.85 356.19 368.64 6.15 0.685 0.089 0.635
2.3 ZREBAMEFAJBRIT A MFRE K E /) PRREE (P<<0.05) o XTI, RN RAFIRG =
A LR AL AR L, 5 SR A 10035 e 28 B R R 43 ) 4 v
%5 %%ﬂqﬁﬁ)ﬁﬂhiﬁ?\bnﬁbﬂﬁ%n%w%%\%@ 22.9%. 23.7%F1 20.7%. A< A G R SR ARG 0 375 6 25 vk
BRI AR R . RE R B E R IE WA R (P<0.05), HY5 528 MAFE A H AN (P<<0.05)
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Table 5 Effects of milk supplemented with leucine and phenylalanine on serum metabolite concentrations in Holstein male calves

T H A3 Treatments Frifii P {f P-value

Items C P L M SEM p L PxL
%I Glucose (mmol-L™) 6.03b 5.77b 7.41a 6.14b 0.104 <0.001 <0.001 0.028
JRZEZ SUN (mmol-L™) 436 4.68 4.46 5.36 0.136 0.045 0.126 0.344
JBi 525 Insulin (pg'mL™) 546.18 544.30 487.07 513.77 14.04 0.730 0.101 0.881
RN CCK (pgmL™) 5.68 5.37 5.06 5.68 0.341 0.295 0.577 0.623

UbAh, R IR W S R Z A S (P<<0.05) .
e a TR N 2 TR 2 BV I 6 I3 o e 5 25 S IH 4 5%
WG W& (P>0.05)
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MR FRIREE, PURE QIR ARG %, HAEK
BB REFERR AT it 52 204046 . O/ E 2
AL S PTE, AR IR RGN nT {2 3k s BHLAS
Ak ) R AE AT IR IR PGB TR 3 5 o (R AR 2 A
IR P Yy AP AT AE IR AR AR S B nse s
iR AR R 8 IR RIRAE S, DS R T et
B A S S E P TR E . TR A IR AL
A R BT 2SS B AN T R A T B R 1 R
K, TR IR RS, SEURZAR
K-35 H 48 AR AR

ARK o ) SRR ISR R R AR N R R, K
P ] B R m S AR . AR A
PR RN 6 T BRI I, W BB LRV S thA 42 s 1
Fadh, X AU L2 R R A 35 5 2 R /TR 4
1 128.7%. SUN 25U o v W LA 4% et H AR s
n 2 f5 TR, RIMSEA R AT R E
PET R RS AR RIS B 21 d AR, SR
FH LG AL R 1 3% 2 BRI B HE o 62.0%,  RACHEZ
FEAR R 23.6% 1M AR EIEFR A i3 % 5 . NEWGARD
AR5 200 3 T )R T R SR /N BRI S IR 434 70 1.
BRI ARG LR FRIFTOR e 42—,
ARG HA. 3. B KR EIERR N Ll A [ B
o B IR AP TR P SR IR IR S (V4
T W] e R HAT (R o SRR N L (PR, 3L
ARSI e 8 R E M m e SRR is Bk R IA
S AWFIURIL, FAMNRINZEEBRTIEE, IRk
st AR SHER . o RIS RS U
R

AR, RNERRAE A FLE A A B F p S
FR M2 35 70 ER. GLOAGUEN 2528 535
ST LA 28 PR R R AT 4 A R R RO B, R IR At
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