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Table 1. Ingredients and nutrient composition of the experimental total mixed ration

Dietary treatment!

Ingredients N B G D
% of DM
Corn silage 35.00 35.00 35.00 35.00
Bermuda grass hay 15.00 15.00 15.00 15.00
Corn 28.90 28.77 28.80 28.67
Soybean meal 17.80 17.80 17.80 17.80
Dicalcium phosphate 1.10 1.10 1.10 1.10
Limestone 0.60 0.60 0.60 0.60
Salt 0.50 0.50 0.50 0.50
Sodium bicarbonate 1.00 1.00 1.00 1.00
Premix? 0.10 0.10 0.10 0.10
Zinpro® - 0.13 - 0.13
Lyzin* — — 0.10 0.10
Total 100.00 100.00 100.00 100.00
Analyzed value .
DM, % 65.40 64.80 65.20 65.00
CP, % 15.40 15.60 15.30 15.70
NDF, % 38.00 37.50 37.20 38.50
ADF, % 20.20 19.80 20.50 20.10
Ca, % 0.68 0.65 0.68 0.70
P, % 0.40 0.38 0.35 0.42

' A : control ; B : control+Met 0.125% ; C : control+Lys 0.1% ; D : control+Met 0.125%+Lys 0.1%.

> FEach kilogram of premix contain : Vit. A, 10,000,000 1U ; Vit. E, 70,000 IU ; Vit. Dy, 1,600,000
IU ; Fe, 50g : Cu, 10g; Zn, 40g ; Mn, 40g: I, 0.5g ; Se, 0.1g ; Co, 0.1g.

® Zinpro 100® (Zinpro Corporation, Edina, MN. A) contains 10% Zn and 20% Met.

4

Lyzin 100® (Zinpro Corporation) contains 10% ... and 25% Lys.
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DLAX4 T Mg - 880 14 H > B2 12~14 HEE=HRE -HHE%0-3-6-9-
12 /NEFERER TR (BRIE 5 R 7H )~ LL 250 ml £REEN - EERESHMAESEEEDS - fnE
iR BEEBELN 200 ml - FERIDIESEREHIZESS (WPA Linton Cambridge Model CD 720)
HIEH pH & - BLAUEHARIEEE R - I 100 ml @KLl 259 H,SO, MAEH » BRBEE
B WEELE pH 2 DUTRIRRIEH B A E C RB AR ER LR - Ho SRR RTER
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(i) FREREREZWE (dry matter ; DM) HIE : SEREABRLE—OT » L 58T ~ 72 /)
FREREREEEZE > WL 1 mm ARCEEHEE  BEERKST_H - L HEIFER -18
C R EHEMELCIBE H RIS - B - MHERE - I EERE R BRI BIEAE - .

(i) ¥ZEHE (crude protein ; CP) : & AOAC (1984) Z Kjeldahl method HIEZ -

(i) PR EEHE (neutral detergent fiber; NDF ) - ERMEYEE#5#E (acid detergent fiber ;
ADF) : {f& Van Soest et al (1991) BYHZEHEIE

() BEREHEZ (ammonia nitrogen ; NH,-N) : {8 AOAC (1984) 2 Kjeldahl method (H]
L) WERBEAAT - BB WAERAZRI 3 ml REERSEET - BERICEEERETE
IAS#EEAR  DIEFHEREC HBREIRERERER  ERBEIREHEL BT
o AL 0.01 N H,S0, {HEZ » HHHEEREOBRRELE - WUTZAXFEAAR

BREBE -
SHEEIE (mg/dL) = (*%&?%Ei—%ﬁ%ﬂ?;ﬁﬁi)><14.01><0.01le00
(ZEEELZEEK 3 ml» HIEPFrEEEBREE)

() EREREFRIEE: k8 Erwin et al (1961) FH  FERRMHEESTE (G-5000A
Gas Chromatography, Hitachi, Japan) #3472 - BRELEIRE @ BEEESKRLUE LB
K% (KS-5000 Kubota , Japan) 2800 r.p.m. BE(» 20 434% » B EREH 0.6 «]1 T ARAEE
SHTETF - REESE (D-2500 Chromato-Integrator,. Hitachi, Japan) RIEEFEBIEHE R
CEEMEE THEBEEFBIZE FWB TR ETE KB EXBEE
(mM) ; T E—ERMEEGRRDEER IR - MRS EERHEBCEET S
(mol/100 mol) -

GD MELHT © FEEBFTFEBLIRET T ESTE (SAS, 1997) EfTHE 7 - MR —K

. RMEEFERF (General Linear Model Procedure ; GLM ) 1785534 » B LL Least

square mean fhEt i K REFFIEEZRCBEEXE -

SR EREY 5

FRETINSE SRR TR pH T - RIUREARSHIE 6.51 - 6.52 - 6.58 J 6.54
(%£2); H pH EFEREARTFIRERE (0-36~9-12 h) ZBLFINE 3 - BREIER 3 /NEFZ pH
(B {E - TEREE R L7 - B MEIRRTR LT 9:00 B TF 9:00 » BT FEEERR
TEEW ol ERE - FEEHIEER pH ERELZ 2R - HRRYMC pH EEERER&E
A (6.2~6.8)  BURRIESEER LT ELASEEZ pHE -
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£2. FERPRISFESREREEEEESEE pH H - SRAREREREIRBEE 28
Table 2. Effects of dietary treatment with zinc chelated-amino acids on ruminal fluid pH

value, NH;-N, and VFAs concentration of cannulated cows

Dietary treatment!

- Item

A B o C D SE
pH 6.51 6.52 ‘ 6.58 6.54 . 0.04
NH;-N, (mg/dl) 19.93 20.02 19.17 18.94 1.23
Total VFA, mM/L 119.00 121.34 120.14 115.32 12.86

VFA, mol/100 mol
VFA, mol/100 mol

Acetate (A) 62.35 62.76° 64.04°° 65.20° 0.66
Propionate (P) 18.87 19.17* 19.38 17.94° 0.30
A:P 3.34% 3.28° 3.33° 3.65° 0.09
Butyrate 12.90° 12.52° 11.03° 11.28° 0.38
Isobutyrate 1.68 1.53 1.63 1.63 0.15
Valerate 1.48° 1.37% 1.14° 1.14° 0.17
Isovalerate 2.71 2.66 2.79 2.80 0.09

1 A control; B: control+Me,£ 0.125% ; C : control+Lys 0.1% ; D: control+Met 0.125%+Lys 0.1%.
*® < Means with different superscripts differ significantly (P <0.05).

®3. FRAINEESHERNEESEER pH BMLZRE
Table 3. Effects of dietary zinc chelated-amino acids supplementation on ruminal fluid pH of

cannulated cows

Dietary treatment’

Hours postfeeding A B C D SE
pH value

0 6.62 6.59 6.69 6.66 0.04

3 6.36 6.38 6.44 6.36 0.05

6 6.38 6.41 6.45 6.48 0.04

9 6.54 6.54 6.62 6.51 0.04

12 6.64 6.65 6.73 6.67 0.03

! A control ; B : control+Met 0.125% ; C : control+Lys 0.1% ; D: control+Met 0.125%+Lys 0.1%.

ERBREEARETE  WERESS % 19.93 mg/dL - 20.02 mg/dL ~ 19.17 mg/dL R
18.94 mg/dL X EREEIERELZE BRI ESREBRRNEE IR EEDEREEE -
- FEBRRACRELEER RS BESIZER (metal chelated-amino acids) » HARFERE
HEEESYEE (coating) FEML > HEFREEEE pH ELTERETHERE  REFE
pH B T HBRRBLEER  TUERNEREYE - FEERERCER - AREFRETRERE
¥ (Heinrich and Conrad, 1983 ; Kincaid et al, 1997 ; Robinson et al, 1995) » W] HEHNIER &%
ERR I - )
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Fig. 1. Effects of dietary treatment with zinc chelated-amino acids on ruminal fluid acetate

molar percentage of cannulated cows after feeding.
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Fig. 2. Effect of dietary zinc chelated-amino acids supplementation on the molar percentage

of propionate in ruminal fluid for cannulated cows after feeding.

R RER R RIREC PIEMNR 2 BERME IR BRI E R EE S FR 119.00
mM/L ~ 121.34 mMJ/L ~ 120.14 mM/L } 115.32 mM/L » %ﬁfjﬂﬁaﬁ,m@%iﬁ;ﬁ ERER R
W B H B 5 theh Z 84> Bl 62.35 mol/100 mol ~ 62.76 mol/100 mol ~ 64.04 mol/100 mol J
65.20 mol/100 mol » D HIEEE#: A - B Wi kE (P<0.05)  CHESHMMELEE - AR
TRRHZBRcE#L (B 1) ErERANEESF B RERR  MNZBE - NBERE
435370 18.87 mol/100 mol ~ 19.17 mol/100 mol ~ 19 38 mol/100 mol } 17.94 mol/100
mol » D fHEEE#H A~ B~ C =#i{K (P<0.05) ' M A~ B~ C Z{iMEEEER - RAEBTERHE
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BEREE Bl 0 D M EREEMERENRE  BRNBZHE S PR R R R < R0
TR (B 2) - S Z B, B F5 5% » 251k 3.34 ~ 3.28 ~ 3.33 J 3.65 » D fHRHZEHAM
ZREMAE (P<0.05)  HEFERERINEES PSR EEREZBRETAREE - EHEILA
EEERN - ARBERSH - ARTARRIISFESPRERREER - TIERIEEE ST
K28,/ Rt HERTE— S EAEWAFEBSZHN > BE#E Kincaid and Cronrath
(1993) Z HERFIRFARIN 0.27590 Z& FHEIR K MR EE M INTLIEE B K ILE QRIS REEN
7 BRI ARSI » SURAIRRIIRE S PR B IE RS - FIIINERLE - FUERFEEMIL
%4> (Robinson et al, 1995, 1998 ; Rogers et al, 1989) ZFEERFAM -

HiiER B 8t SETE - KBEFEE AR 12.90+ 12.52 ~ 11.03 K 11.28
mol/100 mol B 1.48 ~ 1.37 ~ 1.14 } 1.14 mol/100mol (F£ 2) > XA+ B FifHEEZ® C - D A&l
B (P<0.05)(A~B Kk C-D MMEEERE) - ETBREMREFT S - FEREHEEE
REEER . A THEEKEEZMERMEISIFE (branched-chain volatile fatty acids) » ZRE
WEEEBBEEL  REESHHEBEEETRRFEREEEFREREREER A (NRC,
1989) » FER—EMESHENESME - ERFERMUDTCER R -
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Abstract

The purpose of this study was to evaluate the effects of supplementation of zinc
chelated-amino acids on ruminal characteristics of Holstein dry cows during summer. Four
rumen cannulated dry cows were allotted into four dietary treatments which were isocaloric
and. isonitrogen: (A) control, (B) supplemented with 0.1259§ (DM basis) of zinc chelated-
methionine, (C) supplemented with 0.1% of zinc chelated-lysine, (D) supplemented with
0.125% of zinc chelated-methionine and 0.1% of zinc chelated-lysine. This experiment was
designed as 4 X4 Latin square. The experiment was conducted four periods of time, each
period being 14 days which included 11 days of adaptation and last 3 days sample collecting.
The results showed that the pH value, ammonia nitrogen, and total volatile fatty acids
concentrations of ruminal fluid were not significantly affected by the treatments. The
acetate molar percentage and acetate/propionate ratio in Group D were higher than those of
the other treatments (P<0.05). The propionate molar percentage in Group D was lower
than the others (P<0.05). Groups A and B demonstrated a higher butyrate and valerate
molar percentage than Group C or D (P<0.05). However, the isobutyrate and isovalerate
molar percentages in rumen fluid were not significantly different among the treatments.
Therefore, feeding a diet supplemented with zinc chelated-methionine plus zinc chelated-
lysine for dairy dry cows could increase the acetate molar percentage and acetate/propionate

ratio in rumen fluid.
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