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Abstract

Objective: isoacids is a type of organic acid acidifier that is a food supplement. It has the ability to control
rumen fermentation, tolerate heat stress, and encourage the development and reproduction of bacteria that
break down rumen fiber. In order to examine the impact of isoacids on performance and blood biochemical
indices of perinatal dairy cows, different quantities of isoacids were given to the basal diet of Chinese
Holstein dairy cows. To explore whether the addition and use of isoacids during the perinatal period can
improve the production performance and enhance the antioxidant and immune capacity of the body, so as to
provide reliable data support and theoretical basis for its application in the production practice in perinatal
COWS.

Methods: Select 18 healthy, 3rd parity postpartum Holstein cows. They were randomly divided into 3
groups: the control group, the trial I group, and the trial II group, with 6 cows in each group and 1 cow in
each replicate. Control group: Each cow was fed a basic diet only; Experiment Group I: Each cow was fed
a basic diet of+30mL/d isoacids; Experiment Group II: Each cow was fed a basic diet of+60mL/d of
isoacids. The pre-feeding period lasted for 10 days, and the trial period lasted for 42 days, from 21 days
before to 21 days after delivery. Fecal samples of cows in each group were collected three times a day, in
the morning, middle, and evening, from 19 to 21 days postpartum, and the apparent digestibility was
determined. Rumen fluid was collected with an oral catheter at 21 days postpartum before morning feeding
to determine rumen fermentation parameters. Three times of milk production were recorded at 10 and 21
days postpartum, and milk samples were collected to analyze milk composition. Blood was collected from
the caudal vein at 10 days prenatal, on the day of delivery, and at 10 days postpartum and 21 days
postpartum before morning feeding for the detection of serum biochemical indices, antioxidants, and
immune indices.

Results: Experiment 1: Effects of isoacids on the production performance in perinatal cows

(1) Effects of isoacids on dry matter intake and apparent digestibility in perinatal cows: There was no
significant difference (P>0.05) in the dry matter intake of cows in each experimental group during the early
and late stages of perinatal period. The apparent digestibility of DM, CP, NDF, and ADF in group I and
group II cows showed significant differences compared to the control group (P<0.05).

(2) Effects of isoacids on rumen fermentation in perinatal cows : The concentrations of ammonia nitrogen
in groups I and II were significantly lower than those in the control group (P<0.05); The content of
microbial protein in groups I and II was significantly higher than that in control group (P<0.05); the
concentrations of isoacids and total volatile fatty acids in group II were significantly higher than those in
the control group (P<0.05); and the concentrations of isoacids and total volatile fatty acids in group I were,
respectively, 6.60% and 2.50% higher than those in the control group.

(3) Effects of isoacids on lactation performance in perinatal cows: On postpartum day 10 and 21,



compared with the control group, milk yield and milk fat percentage in groups I and II were significantly
increased (P<0.05); there were no significant differences in milk protein percentage, lactose percentage, or
urea nitrogen among all groups (P>0.05).

Trial 2: Effects of isoacids to the diet in perinatal cows on serum biochemical, antioxidant, and immune
indicators

(1) Effects of isoacids on serum biochemical indices in perinatal cows: On the day of delivery, the
albumin content in group I and control group was significantly lower than that in group II (P<0.05);At 10
days postpartum, the content of globulin in group I was significantly higher than that in the control group
(P<0.05); on the day of delivery, the triglyceride content of group I was significantly lower than that of
group II (P<0.05); On postpartum day 21, blood glucose concentrations in groups I and II was significantly
higher than those in the control group (P<0.05); On postpartum day 21, blood glucose concentrations in
groups I and II were significantly higher than those in the control group (P<0.05);At 10 days before
delivery, The control group's urea nitrogen concentration was significantly higher compared to groups I and
IT (P<0.05), and at 21 days after delivery, The urea nitrogen concentration in the control group was
significantly higher than that in group II (P<0.05); At 10 days before delivery, The content of alanine
aminotransferase in group I was significantly increased compared with that in control group (P<0.05);
There were no significant changes in total cholesterol, high density lipoprotein cholesterol, or aspartic acid
transferase before and after delivery.

(2) Effects of isoacids on serum antioxidant indicators in perinatal cows: At 10 days before delivery, the
glutathione peroxidase content in the control group was significantly lower than that in group I (P<0.05);
At 10 days prenatal, glutathione peroxidase content in group I was significantly increased compared with
control group (P<0.05), and at 21 days postpartum, the glutathione peroxidase content in group II was
significantly higher than that in the control group (P<0.05); On the day of delivery, At 10 days before
delivery, the glutathione peroxidase content in the control group was significantly lower than that in group I
(P<0.05), and at 10 days after delivery, the malondialdehyde concentration in group II was significantly
lower than that in the control group (P<0.05); On the day of delivery, the total antioxidant capacity
concentration in group I was significantly higher than that in the control group (P<0.05), and 10 days after
delivery, the total antioxidant capacity group II had a concentration that was substantially greater than the
control group (P<0.05).

(3) Effects of isoacids on serum immune indicators in perinatal cows: On postpartum day 10, the serum
immunoglobulin A (IgA) content in control group was significantly lower than that in group II (P<0.05); At
10 days before delivery, The serum immunoglobulin G (IgG) content in control group was significantly
lower than that in groups I and II (P<0.05) , and on the day of delivery, Serum IgG content of the control

group was significantly different from that of group II (P<0.05); day of delivery, the content of
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immunoglobulin M (IgM) in group II was significantly different from that in the control group (P<0.05);
On postpartum day 10, the content of immunoglobulin M (IgM) in group I was significantly different from
that in the control group (P£<0.05).

Conclusions: The supplementation of isoacids in perinatal diets can improve the apparent digestibility of
nutrients in diets, reduce the concentration of ammonia nitrogen in the rumen environment, increase the
contents of microbial protein, isoacids and total volatile fatty acids in the rumen, milk yield and milk fat
percentage, and enhance the antioxidant and immune capacity of dairy cows. Overall, The optimal amount
of isoacids added in this experimental study is 60mL/d each cow.

Key words: Isoacids; Perinatal cows; Rumen fermentation parameters; Milk composition; Serum

biochemical index
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Abbreviation
FXHE FEL AR HHC AR
ADF Acid detergent fibre MR P e £ 4
ALB Albumin HHEH
BCAA Branched amino acid SCHE R R
BCFA Branched-chain fatty acid SCHE R DT R
BUN Blood urea nitrogen IR 25
CP Crude protein HEH
DMI Dry matter intake TR E =
GLB globulin REH
GLU Glucose ) W
GSH-Px Glutathione peroxidase BB H RIS A A
IgA Immunoglobulin A REREH A
IgG Immunoglobulin G REREH G
IgM Immunoglobulin M REREH M
MDA Malondialdehyde W g
MCP Microbial Protein A E H
NDF Neutral detergent fibre H ot e AT 4
NEB Negative energy balance RE & 07 P4
NEFA Non-esterified fatty acids JEmR AL AE B R
NH3-N Ammoniacal nitrogen BAR
T-AOC Total antioxidant capacity SENEZREA:IWA]
TC Total cholesterol SYilEN ]
TG Triglyceride H b =8
TVFA Total volatile fatty acids SRR NG IR
VFA Volatile fatty acid R NVENR T 1R
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A2, JCHGRAEWRIIE], B )s = A Wy AR AR X B TRl Ak T8 N ORI
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WEA, (HS Y5 EE P R B AT . POl R AN S N 56 % DI R D SRl
Z2 (WAL B S R T RE o Y BILE R LA R B, 3T e AL R 3 B0, Pk
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CZEENAMTFLL 2 M . B A DSAL DR A BRI IR . L8R IR
TR AR, EHRR. SERR. MR RSP B S REN R EAERK
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TS R WAL M RE I B o, B4k oL@t 7F 1~42 H R AR m 1.5
kg/t MBS, Z5REIR, WY HETE 22~42d WA P Hi E LR 25, Fek
WEA RGBS, Sl GeRRA AR T AT RN o A= ARl i 45 A T DL A
FRIR AL BRI, S5R3RM, XA H EA BEm, FRHEEESR, K
WIER, OA LB ERE A HE . Foley 920 48, 7EMTHE Y4 H bR
B0 [F] 7 BE F 3 SR ] LA R 2 2 5 DML, Sniffen 250435 1 % 954 HoRE rhAMA) 50g/d S5 R
BRI, WHEE YR, EAREASRS, AFEERMNBAE &S, XNERMIE
MHAZRTE B3 2 5 - Liv S ERARMAE R R, RIBEE R R BT, 98 H pH.
CTR/NTR L NH3-N 3K FLERIRESA BT R, {2 TVFA IKEIN.

1. 2.5 RIUBEHIAARIERE

TR TR 2-FE T IRARER GAx o A BRI, I8 B i) S R A vh 2 1 B
RN SCRER AR (AR RRRANF AR AWM EAEERN, SARIE A
DA TE e 2 IR, e R W BREENS 4T, e 4 3h PR B & A
Ji AP b AN R 2 B EE EL R (A 4R K AR FE AR S AR T AR R R S A2 R T AR N5 A
(R Yy EEANSCE PR« Ik R = AN R NI & o 57 IRORHRE 18 B M i A A
FIEA AT R, ] DUHE 8 AT 4R R B HEE I, NIt — b (e EN LR
Xt HARHE TR B EIEF TR SR T, I8 e AR S R B e L,
T8 N I A R B - L, AR RN 10 S I I R AR A BT A P R
(MCP) 2. AN FEAAIR, P LASR R A b F = IR 15 &, AT g = MCP 1)
SR, IR AR 8 B R RIS AL RIS AT AR BEAR N BAEFE, RIS 32 5
IR o PR 2R BB A R AT 9 S A sy 1 IR PR T RS IRt AT A A€
SR AL YE O R I E TR AR, HINEF e i (W, SN e A sh xR 4E (1 4L
FFAREE T LA TVFA MBI LR S AshWIRENT A FLAG & R RTAR, Al 5 e 4 3)
Yo Wy EAFLIR R0 AT 2t NHs-N (R 2, dhmfe st ama s FAOm
UM REHUAR A E R AR, SRR R AR N RIAT T, SRR R, REKk
AV EVERES . VIR ALER FT ARSI B R R EMIN R, SeE A 4E R 1AL,
BN, GLU R, P, e -T2,

1.2.5.1 BNIEEXT R & Eh4) DMI FFE 43 B RS20

NN R B B AT R B & I INA HAR S E FR 5 = IR . RE&
B, AUV R R o S . JEBEAR DT AR RE (it e A s A7, HAAMRACR
SU5A R AT A K. AR EAIEON FAFH TR RN HR, (H
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IAER SR, RUREERTEARNEDRBER. KRBT ER, 1A
AR TRE SRS A E, 5 TRAST o & R EE TR, &A
PSS AR B, FEAR TR A0 KA 5 ERR AN 5 R RT3 3 N e )38 R A H i
HHEFYRAIENE N, BT b mEFEraRl MR, (HATHseie g R0, dd i A
SCEENG TR, 10 A WA 4% HRRHE FR) 5 v AR e = B AR s, T BN iR
R B E IS, HIGE BT, EAFER RN E N a1
SARE R KA 0.1~0.3 mg VFA, 455REIR, EFRYITHN R & H 3G E M0 IR 8K
AR Y, AR, 4 EMERF IS TR S, 7TCAE N DMI, [F&
WS BRI G AR o FEAS A ARl A o S AR 0 T T 28 M 36 - 34 H 3 2 RN Al Rl
W, SHTFPFERAEEA RN, ETYHE (DM) « HHY). MEA (CP) . sk
GATYE (NDF) FIRMEVRIRETYE (ADF) MIIHAROIEE CHERITIR (BCFA) 1340
2R MEIG I . 22 S COE I XRHAR A AT R /MR 18 K IR0 45 FR I, WIS R 2 ik
JEIFALER ST DML NDF. ADF [EfRF TR EZR, (HIRIN 0.3%M 2-F 3 TEREK 0.3%
V) IR e A B e -8 B RSN RS 4
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BB B N CRMAER . AWURR, Wi T IR e R B R,
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SCHERR TR (I AM TSI TN 1 215 2 AT B AN BR A S5 2 AU 1 (R0 R 600 A LAtk FUORE RN
SEALER T HIIN OM AL, #2 NHa-N BRI, $&& MCP. ZIR. NIRRT TVFA
Ry &Eio, AR SR, SIS AR AN B pH A, {ER 2 PR NH-N IR E,
SR A PR A, 3R MCP (& U AR . EWFLYY A FOR gt AT SR IR FR e 2R
AP IR 78 AT AR O, (HRA SO A 2 AR AR, IR R 2
KA 8 AT RE2 I IR 8 h i E RS, SR B BV E AR 7y, (HR IR AP 7e bl
TN T AR B WAL, 203 TR B Al iR 2 FEPERT D RERFIE, IR N 18 1 i fe-10 C18
SERIRIIREL, R B AR AT DU E DhRe, SRR FRESR YA TA 2 18] i) AH
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L B Ao e T3 A= FLRE 77 R AN FLA BRSO, A5 R, B AR W 35 Iy A
WL R P, RN T LA 305 RIFE W . TR FL AR B8R HRA I
TR TR G, KO P AR E A Frie s, (ERRFLH 17 E 2 A
71, 0 A SEEE BRI 5 (n=35) , BJtEoR, @R R s
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iR, AL SR S0 e, SRRl AR AL A KT
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£28 REMR

NI —  FALERISE ~ HA A P M RE R RN

SRR — Mg ek B RRASING, R A A SEBR A P AR DN, 2R
o BRI AT o AR HOR R AN e AR w] DR R WA AP~ W AN LA o 2R 2 2
N R EREE. H AT E P 3 2R RSN BE T TR AR R AT A R AR B K
MBS HHIREE, RIFALRRA RIFEIRCR . SRS IR B 2 4E R i s 57 R 1, AT B
SEEE B AT YR A T R ECR, IR S QIR TVFA 17~ & AR n) DUt i e
Pkt NHs-N ISR, 32 i B MCP BJ& R (et HL xR &M, 1
AR AR, LA RIS . SRR RENE R YR OB, SRR R
B, [ I AE R S HR A E R AL . Lin SR B FLA ARSI T
iR, MFEBTYRBNET, PFRr-gvEst e, RS NE, 50RO L,
RE RO RIS PR RSO 4. Bk, AEE sl 78 [ P 31 9 28 HAR s i
AFEACFRIFALRR, PR XY DML & FRYIBURMIEI R . W E KBS, e
ANFLRET BIREIR,  CASHIAE G A A 7 S i N P S 67 PR i 14 T 5 1)k 9 A0 A EER 0

2.1 MRS HE

2.1.1 At a 5 S
AGRIG T 2022 4F 7 H-10 AL AW T 148 FHIFERHOL A IR 5T A & 347
2.1.2 e EIPIRIEE Skt

P18 ABRE. 5 3 BRIRIMA i W = a4, ARG 5 S REHL 4L Tk 5
NIM, HHAELR, §NEE 1 L4, SFIRAM LY R JAEIER HAR;
35 T 4= ral M fl HAR+30mL/d/ 3k ) AR s 058 1T 2H 90 4= 1l MR it H AR +60mL/d/
LI SRALER . W58 I R AR e T R A R R 1. 1 EEBNR-A TR (TN A T
Bl TG BR AT, 2ERE>99%) , SRR YA IS AT EL 5] 22 5Kk P28 BUR U7 .
LA A 10d, 1EH N 42d.
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2.1.3 1R HIR KRR FER

RIGS A=A G2l 21 K- FBEF=ER (O 8-r7)G 21 KD 1A ERER
R HRR, HARAR L E TR NER 2-1. BREREFME 3 % (09 000, 15: 00 121 :
00) , FFRVAMRATIE AL RTINS /A kb, TRAIEWMR, MR 2k g s,
BT IEE AN A4 SRR IR, 2R EBYUK, HREFRFM . 8 S B
Wy P AT

R 2-1 W FRAL RS S E 7K R

Table 2-1 Test Diet Composition and Nutrient Level (Dry matter Basis)

i H NG 7 Je 3]
Items Prepartum Postpartum

%55 Ingredients/% (DM basis)

E1E Alfalfa 7.12
HI Silage 51.50 63.02
L Oat grass 25.75

¥ Whole cottonseed 3.56
F& 8l Concentrate feed 22.75 26.30
#t Total 100.00 100.00

757K F Nutrient levels/% (DM basis)

FE AR CP 28.59 25.83
H eI 4T 4E NDF 56.51 36.07
TR Pk 474k ADF 25.68 18.15
5 Ca 1.66 1.9
% P 0.99 0.66
P RE NEL (MJ/kg) 5.50 6.64

e PNEREON A, HRE TN SEIME

Note: The net energy of milk production was calculated, and the other nutrient levels were measured.
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2.1.4 HmIRESNE

2141 FHYREREE

BRI AR ARG 5 RIELEH RICT X EE, EEATIEESREIIEARE, 1078k &R
Sk, AR A B P R B A PR S RSP R R, JREE A sl TR A H R
DM & &, &/a%H DMI.

2.1.4.2 ZIBHUE

IR B A = KRR P E N B R 3, BENLIBOR AR HRAR . FDAR
FIEL FEEAE 65°C N BT 48 h Ja R LAY, LA, 5225 skl o2 filiig
IR R T (DMD . fLEE B (CP)  HPEPLERLT4E (NDF) MRMED:
BAYE (ADF) IRt AT . VAZSEATER R AE K 7> (ATAD E AT
TR, X RAH AR AT IS, PR FEE IR RWHAR (%) =[1— (4
R AIA S8 X I HIZE IR | GEE ATAXERRHIZE TR ) 14100,

2143 B8

FEE R O7)E 21 RERT, SHRISA A TR e B R S R E R
25 100mL 8 5, LR A pH ot (J1RBHEEAR LT eI B ) pH 1H.
¥ B 4 EREiR AL IEEWCER IR, BT 15mL W& QE T, dhs
i, BT-20CUKME R . AR (NH3-N) ¥REERH SR 2B ke s A& e
(MCP) FTHIRAF & H TransGen Biotech Co, FAt A4y K BFFR1X (Multiskan GO,
FEED Mg, W 7 BRaGR EU B HEAT s R T A S SONE 2R TR

T RS &85,
2.1.4.4 F=ihE

B & AR WIZE P 5 9-10d F177 )5 20-21d ESE 2 RidgEE A ==&, B2 R
B N — IR = W .

2.1.4.5 if54¥

ST PEIE 10d F121d 76 6 A, 13 /AL 21 SCREARES . RN E st
B ALK AT R AE R, SHarUIE 2 E, S UK T A R, %
B 4: 3: 3 ULLWIHTIR S SRAEDFE SomL 2T LHEFE N E T, BT -20°CHRUKE R .
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AR, JER., AEAR., REEMEEYEE: Eaam T HEEIDEEA
FE LA AT A (FOSS FL B3 Wi, F132 FOSS A#]) JIE .

2.2 IR IE S5t o iR
i Excel k&0 RIGBOR AT P05, (6 A SPSS 23.0 B4 AT 508, i 4

RULPFIE £l ER R . A ESVEE R AR R T EZ 0 e AR/ EEEERE
(LSD) Xfgh Batfrtext, L P<0.05 RmEBEMEZER, P>0.05 R AEEEER.

23 FER5 7
2.3.1 FAIERXT E A HAYh 4 DMI BYE20
R 2-2 AI 50, AR E-ZH DMI 12 B P~ ar SAAN 5 ) R B M E R (P>0.05) .

* 2-2 SRR B Y E DMT R

Table 2-2 Effects of isoacids on DMI in perinatal cows

IiH i 1) o 1 20 [ 4 M4
Items Time Control group Group I Group 1I
= miT A 13.9740.71 14.4940.51 14.66+0.77

TV KR DMI (kg)
= 5 A 15.93+0.61 16.20+0.70 16.70+0.96
E: AFERBRARNS FREREREE (P<005) ; BRHMETEHRETHIEERZRALRE (P>
0.05) . T,

Note: Different lowercase letters of shoulder tags in peer data indicate significant differences (P < 0.05); There was no

significant difference (P > 0.05) when the shoulder label was the same letter or no letter (P > 0.05). The same as below.

2.3.2 FAUELNY Bl A 4 R H I R RS2

HEE 2-3 Al40, 1AM 4AHY4 DM, CP. NDF 1 ADF [F38 Wi b %35 5 % 2
MLEAE EREEZER (P<0.05) .
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R 2-3 SIS A ROU T AL R 52

Table 2-3 Effects of isoacids on apparent digestibility in perinatal cows

i H X HEZH I 4 4
Items Control group Group I Group 1I
T4 DM (%) 66.29+0.99° 67.4910.96 69.89+0.84°
HEAM CP (%) 71.4340.91° 73.6611.06 74.061+1.19
Ht PR 4 4E NDF (%) 54.1940.58° 57.5140.94 58.2940.932
TR PG 474 ADF (%) 50.14+0.77° 53.7940.77° 53.65+1.10°

2.3.3 HALEE X B~ A E B R B S HaIF N

MFE 2-4 vhaT s, T HAIT2H NHs-N &= 8 E LT XA (P<0.05) o [ 4HA
1120 MCP & &) 5 E 5 T4 (P<0.05) . I LBASIER SRS &1 5E
BT (P<0.05) o« FRIRAN P pHE. WIR. TIREELEENZER (P>0.05).

R 2-4 FRALEN F IR B R S R R

Table 2-4 Effects of isoacids on rumen fermentation parameters in perinatal cows

A pen el 14 M4
Items Control group Group I Group II
pH 6.68+0.08 6.60+0.16 6.5540.10
AR NH3-N (mg/dL) 6.27+0.29 5.43+0.48° 5.04+£0.91°
A E A MCP (mg/dL) 36.66+1.26° 40.36+2.50? 42.88+2.45%
2./ Acetate (mmol/L) 38.48+1.82b 41.02+1.53» 422241510
AR Propionate (mmol/L) 16.031+0.54 14.65+1.11 14.40+1.03
TFR Butyrate (mmol/L) 7.984+1.73 8.51+£0.42 9.384+1.23
MIERVERRIIE TVFA (mmol/L) 61.54+0.97° 63.08+2.10% 64.874+1.10°

2.3.4 HALEE X B B A = Y E RN FL A ST I RN

3% 2-5 050, 6725 10d f1 21d, ©248A0 I /2 gL s R4 02 = T iR
(P<0.05) , HIHM U L2 EMAIERB LR EMZS (P>0.05) .



£28 HBMR

BAFRFMLTFMIR

R 2-5 FRALERN L AR W R AN L R (5

Table 2-5 Effects of isoacids on milk yield and milk composition in perinatal cows

T H i ] Xf R ZH I4 M4
Items Time Control group Group I Group II
FEY 7 )i 10d 30.62+1.07° 32.0240.88" 32.73+0.94°
Milk yield (kg/d) e 21d 32.5840.82° 34.5240.99 35.41+0.85
A% P& 10d 3.67+0.13 3.86+0.16° 3.8940.11°
Milk fat (%) )5 21d 3.7840.12° 4.0140.220 4.0340.14°
AELR 5 10d 3.06+0.11 3.14+0.16 3.1140.05
Milk protein rate (%) 75 21d 3.13£0.11 3.2140.08 3.23+0.11
R P& 10d 4.80+0.09 4.8340.10 4.78+0.10
Milk lactose (%) g 21d 4.86+0.08 4.95+0.12 4.99+0.12
B E Y P& 10d 13.41+1.46 13.5440.76 14.060.95
Total solids (%) )5 21d 13.7341.29 1437+ 1.11 14.87+1.46
RER 5 10d 13.98+0.48 13.454+0.76 13.8740.50
MUN (mg/dL) Mg 21d 15.46+0.59 14.90+0.56 15.03+0.59
2.4 18

2.4.1 FAIRRXSE =AY 4 DMI FIRIGH L R A F200

TR FPIAR, BRI R IR E G s AR, IR mR B R AR AR 4E AL
RENEHIER . 1E Soofi ZEBIKIHF A ORI, AL AT BN SATEAR SN B 2K 2 .
Papas S50 S5 TR IRIR . 2-FAE TR SRR I B 65% M T2 HARH, KILRAL
FRTR S T Yo X er iz S P YRR AT I AL e . = R BT I, TR
A I AR 5T o R MR R 2T R AR 1 e 21 4 T A 2R3 — & B kAR
AT B RB,  E PR A0 0.04g/kgwd ! (5 T BR At B2 2/ B oK ASAT DML HHL
Y). ADF M1 NDF HF#f#EZR . ARG T, FARASIRE R EIR S e DM, ADF Al
NDF FMIHE, SHi AT FRAL, (BA 7T CP RME R MR E T, vhE
JR R 2 e A R 2R B Hh NH-N IR PRAIS, (i T AL = BRI, B N
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T MCP AR RSN, Miide m 7 HLARE - 5 A A R

2.4.2 FAIEE X B~ I E B R B S HAIF N

B R NEIRIREREIRE, MAEMMEEL . B E KBS B AT b F 2
45 pH {H+ MCP. NH3-N Fl VFA, XS 38hn ] LASE & I WUR B R G . 988 B
pH EEUEFEA B EDER, 8B RIS F pH H— BR4ERF/E 5.5-7.5 218, —HKA =
HELRIE AR, B ER IR AR T A A K il . & B pH K, 258
D3 HIE B IR R LRI, REE FEEAREM. £AKRY, 1. 145
XTIZH R pHAETCH R 227, W B R BRSO IN AL B 0, e
AKEFMIAE TR, 5HT AT R — 50,

T B () SR TR IR 20 R 9 NH-N, S B HH ) 5 B 1 1) P o R A o)
AR Z . NHa-N IEE ] DLt BRI B B Re /), FORBEFRAC, A
AR, 18 AR L R AR B TR AR IR AR KR, T MCP A R0, AR
o, T 4R TT 298 B P ) NH3-N IR BESS 2R T X A2, T 4180 TN 4098 15+ 1) MCP
SERSMNEAM LS E REEZER, X5 Allison®, S2FECOSHE 7T 45 RAML. W H
FR AN S AL R )5 2H W A WA e gt — SR IE X R R A, I8 35 PR AIK NH3-N IR BE,
LR IR DR, B SR B N MCP 1 =02 %,

VFA & RAFIYIREE R FERIE, & RMUARZ AT EZ bR, Rets it 4
s 70%~80% I RE &4, JR A% BISE 0513 i DL 78 T35 B HF0 FOKFEF IR
SIRFRIAT AR ERE TR, RIS R A S R it R . AR T BRI TVFA [
WRE, VA ORI . EAARCIE AR /MR B R BRI R I, AR s s A4r
BRAR T /. NERF TVFA ARG FERH B R, 0 537 BRI AR BRI o Felix
PN\, FAIR ] LA S LY AR B B SRR E . X S AT A RARRL, AL
BE TR R AR E I, REfRm 2. TVFA S8, (H 0020 ) P RR A T BRIk 2 AH
LR EEZE R HETCRESENRERS2FEE B KRBT OB R, X
PR RV R T IR & R AT 2R B = i E A L AL % .

2.4.3 FALEE X B = B = Y E FFL A T IR

BB R HAER RBIFRIE AT R GE, ERE G il i R R - 77 3
B R R O VP E WAL YR E R AR L E R, BRI FLIERE S VE 2 Hoph P
SOWR, QAR SRR AR BUESED R . Rl DU R BOAE IR A DAR O
PR, ORI MW FEE RS IOH . L el AT R MRS IR, 5
AL AT ARG 5 S A s (e B P LT e i, fRER B R, MR m iR A =, (E
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TR A 2 ) RE A ORI L . BN 538 AR Bk AT i o8 S A R X il L W 2 7= 4
BB o PR TR A EAHAIE R TH A S1g/d S5 B F 4 B 52 (n=40) %t
o R HIWFLEREHAT AW T, X P IR A TR, RIS R A RSk B
P2 s n 7 1.45 A1 FIRAGECOWF SR, WAL YA H R s = A7 g o] LLgg
TR, SRS . 5K AR @ A A7 W AR EAR OIS R KPR A R R I
WS I A R B E R m-E . AR AEAR. XE5ARMALERMLL, &
ISR Bh T4 S P B ol L i . ARG 45 R, 78 B P M 0 A L itk AR
IS HOAS A1 B2 () S A BR B A 7 J vl LIS RIS 3G m, T 2R TTAH =9 & AE 7~ 5 10d A1 21d
EXTRAM LIS A REEER, RSk, T HMITAIERA)G 10d f1 21d
B IR A BENZE R, ARRIREER T ECEALM T FALER AR = 1)
% N A RSO T RS AR R SR PR = B AR, 1S DML S BRAESRT B bk o i
WIS, 30T VEA WK, {2k MCP ARG 3 T2 A MFH R, APARSRAEE 21
BE SR AT I FLFE T -

2.5 Ihgg

(1) 7E Bl B EOR R 0 e 0 B8 v] AR i 00 24 (08 R B R WTE AL 26 . B3 S
MCP & . LM TVFA WEE: IR0 B NHs-N K. s~ j5 10d 1 21d
(= gy AL FLE R

(2) WAL REL, TR ™1 BRSO 5 vl 32 & WA A =Yg, BXTHL
T REE o SRR B IE N I &4 60mL/d/ 3k .
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NI FAUEBXSE~HNFMBEN. E R R EERIFN

Py B E SO MBERT 3 2805 3 8, FEUES R 9y 2R 22 I PR 22 31 73 i A0
ML FUAR AR W57 (AU AR 1™ B, > B NEB BRAE . 45 LS5 e
BEAG o SAZIR AT AN DMI, 42578 IR By I AL M T o S I 21 4 73 i 1 17 77
2, B E A EEAK, (B E A SRS BT, WML R RE N
PRIGE PR T ) 2B, B oL FRR T AL AT e 775 S @SR IS ;W]
et AR H A R AR AR B 2 R, s SR E R . 52 = 3T 5 DA R
BALFENRETR T, TRAT AR TR RE i, DUARTCIE WA kA5 2 %
ZMReRN, PUABLS WL NEB IR 25U ARNT 20 SO AR S se il S8k
Wi XFH W54 A) NEB B FALRIEG S sl S5 nl #4795, sl fedtx
BRI & TRV R BRI IR RE R, ORISR . DRIk, &R ulda it 7t H A
IINASTRI AT 1) S5 S B B 30 95 A IS 2R A . SRR AL B S AR B IR, SR SR AR
e BEHE = F P A A IR PR S % g

26 MRI5RE

2.6.1 IRIGAE) Sith &
A0 —

2.6.2 NI TN ANIESE ST T+
[ —

2.6.3 13 IR R IAFETE
A —

2.6.4 HEMBIRESNE

EFERTE 10ds 284 R, F2ES 10d FIP2 556 21d, T WIS R E KR E M FE
15mL, 4000r/min Z5:C» 10min, {# LIEFIMLIE 55, H 2mL JoHE 9K SR EULTE, 7
BT 3 1.5mL FIRELHBEOEH, MEFtsic, MT-20CKFEMEAE
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2.6.4.1 MFELIEHR

VAT R 2 B — P 2= B FH 4 B sl AR AR 23 B SO 5 ILyE R8T AT (GLUD « H- il
—=fig (TG) . BH[EE (TC) . BkEH (GLB) « HEH (ALB) . JREZ (UN) .
e % B2 B B I [ BE (HDL-C) 1&%@%‘5% HHERE (LDL-C) « WA MR 2l (ALT)
MRA AR (AST) &

2.6.4.2 MK ILIERR

ME g4 Mg N (MDA) « AtH KT EWEE (GSH-Px) . SHiERE
71 (T-AOC) FIHEEMAYBLEE (SOD) & &, WAlSEW Tt &4 TREERAH,
FE it AL BN R 42 A SR & U T H kAT R0, FH 2K Bgbri (36[H Thermo A F])
ME & Fahn o & .

2.6.4.3 M5 G IEIEFR

My IgG IgM A IgA &5 H_EHERER AV RHCA R A 73T E S fatn & &

2.7 BURAIES R iR
[F e —
RS

2.8.1 FAERNY B~ HAY 4 A A (L Fa AR A S

HEE 2-6 AT%1, 4k, 1140 ALB SREEST [ A RA (P<0.05) . 7
FEHT 10d, 1140 GLB & B EZFm TAHEA (P<<0.05) , [ 4EExHEA ETF 6.80%. 7
77 10d, [ 4 GLB S B EZm TXHIEA (P<0.05) , HAHXIEA ETF 12.32%. 7
FEET10d, TAHFIIT4 UN SRR EKTARA (P<0.05) ; f£/7)5 21d, T4 UN %
HEEERTRA (P<0.05) , T AXTHAMR 12.09%. 7575 21d, [ HAT4H GLU
SEHEERSTNEA (P<0.05 . 74K, 1THTGCHEEEKTIH (P<0.05),
xR TR E ZE R (P>0.05) . fE/707 10d, [ 4 ALT & & 5E & T X4 (P<<0.05),
1T 21 et FR 4 BT 11.42%
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R 2-6 SRR P IS A I i AR AR B R 52

Table 2-6 Effects of isoacids on serum biochemical indexes in perinatal cows

i H i [i] X HEZH I4 4
Items Time Control group Group I Group II
FEHT 10d 37.58+1.52 36.84+0.52 36.92+1.11
HEH NP 37.87+1.07° 36.5440.76 39.98+2.10°
ALB (g/L) g 10d 34.5040.72 36.00+0.92 35.97+0.74
Mg 21d 35.10%0.78 36.45+0.92 35.90+0.99
FEHT 10d 32.04+2.76 34.22+0.58® 37.59+1.14
BREH IR 26.35+£2.53 30.73+3.86 30.60+3.28
GLB (g/L) )5 10d 33.92+2.43P 39.47+3.47 38.10+3.99%
Mg 21d 37.7943.50 41.24+4.73 39.18+1.39
FEHT 10d 6.60+£0.21° 6.01£0.33b 5.93+0.08°
IREA IR 5.2410.40 4.86+0.26 5.09+0.32
UN (mmol/L) g 10d 3.6740.26 3.24+0.57 3.2740.27
5 21d 4.22+0.62° 3.714£0.30® 3.2640.42°
FEHT 10d 3.60+0.10 3.4240.13 3.5040.25
ik NP 3.75£0.59 3.8940.71 4.81+0.85
GLU (mmol/L) )5 10d 2.88+0.20 3.04+0.23 2.78+0.15
Mg 21d 2.82+0.18 3.1440.33 3.254+0.23¢
FEHT 10d 0.2240.04 0.2140.02 0.2240.05
Him = PPN 0.11£0.01% 0.10£0.01° 0.12+0.01°
TG (mmol/L) 7 J5 10d 0.1040.02 0.0940.02 0.10+0.02
Mg 21d 0.12+0.01 0.1040.02 0.1040.01
FERT 10d 1.534+0.09 1.674+0.28 1.65+0.14
I [ DA EEPN 1.23+0.13 1.48+0.23 1.39+0.17
TC (mmol/L) 75 10d 1.75+0.56 1.5240.47 2.19+0.48
5 21d 2.841+0.53 3.0940.63 2.314+0.35
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(53 2-6)
i H i ] PARIGEEN | REZE 1124
Items Time Control group Group I Group 1I
Pl 10d 1.07£0.04 1.1940.15 1.134+0.10
R EOEEE SR 0.92+0.12 1.01£0.17 1.06+0.12
HDL-C (mmol/L) 75 10d 1.1640.41 1.49+0.24 1.26+0.39
75 21d 1.5940.35 1.95+0.24 1.7140.29
FART 10d 0.4140.04 0.5240.14 0.5440.09
R EREAEER 45k 0.38+0.10 0.43+0.18 0.4540.10
LDL-C (mmol/L) 7 J5 10d 0.4440.12 0.5340.11 0.54+0.18
)5 21d 0.63%0.14 0.8040.13 0.7840.13
Pl 10d 19.0043.63b 23.33+3.72 21.17+2.79%
R TR e 2 il NP 20.17+4.12 21.33+4.08 18.83+3.37
ALT (U/L) 7 J5 10d 17.6743.93 18.8343.66 16.67£2.73
7 )5 21d 18.80+1.30 20.72+3.94 18.40+3.44
Pl 10d 59.63+£2.92 62.83+2.64 60.83+1.68
REAMRFE M IR 75.80+4.38 79.00+6.04 77.13+4.39
AST (U/LD 7 J5 10d 82.75+8.22 81.75+12.18 94,754 14.64
75 21d 79.46+6.36 83.50%11.70 83.274+9.91

2.8.2 HALEE X B~ A B S AL IE R R #2 M

% 2-7 W7 40, fEFTHET 104,

[ 4 GSH-Px &&= W& & X R4 (P<0.05) ,

T4

EXBAMLEE S T 5.98%; F7705 10d, 1140 GSH-Px = E2Z ST 1 A4 (P

<0.05) ,

fE77 )5 21d, 1141 GSH-Px & & 123 & T AL (P<<0.05), T 4100

[ HAXHEAH 7 R TCBHE 2%, (H 1 44 GSH-Px & E& A ETF 10.33%:;
PR T 12.79%.

R, THMINA MDA &&= EE T4 (P<0.05) ; 7£7/7)5 10d, T4

MDA &&= B ELTXHEA (P<0.05) ,
T-AOC WE B Em T IA (P<0.05) ; /75 10d,

>0.05) -

22

[ ZHAE A REAH PG 11.5%. fEIS R, T4H

I 40 T-AOC ¥ & 5.3 5 T iR
4H (P<0.05) , [HSMNBEHMELIES T 5.2%. & RX54E SOD SR LEEER (P
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R 2-7 FALIR e IS A ML B A A SR B R

Table 2-7 Effects of isoacids on serum antioxidant indicators in perinatal cows

i H i ] X HE 2 I4 IT 25
Items Time Control group Group I Group II
F#HT 10d 820.33163.07°  882.04+49.87*  869.01+54.47%
A I S A YR IR 610.89459.62 685.734+10.81 683.92+68.34
GSH-Px (ng/mL) 75 10d 697.461+4029°  769.48+62.50° 862.25427.93¢
P JE 21d 829.11+£67.52  935.51£4420%  944.20+51.95°
PERT 10d 2.9440.16 2.87+0.12 2.83+0.08
(LI VPN 2.80£0.08° 2.63+0.05° 2.5940.10°
MDA (nmol/mL) )5 10d 2.60+0.14 2.3040.20% 221+021°
P JE 21d 2.7140.26 2.40+0.19 2.3440.10
AT 10d 85.9041.05 87.45+2.79 84.94+0.92
BHE R RPN 86.074-2.60° 93.75+4.40° 86.8513.63%
T-AOC (pmol/mL) 7% J5 10d 79.04+2.51 83.15+6.84% 89.87+1.42°
P JE 21d 87.2943.01 91.43+4.12 93.65+5.12
FEHT 10d 133.77+6.08 143.65+12.06 137.46+10.27
LA DEUEPN 137.87+3.72 147.86+5.78 146.34+7.38
SOD (U/mL) )& 10d 117.89+11.77 115.46+4.80 122.15+6.99
P g 21d 130.58+8.26 134.25+8.38 139.32410.23

2.8.3 HALEE X Bl B A M5 R A He AR A R0

i

i 2-8 7l &1, fE/7)5 10d, 4G IgA S EEE R TXRA (P<0.05 , T4
Lb X B4 T 5.44% . 75770 10d, T 4180 11 413 1gG & 2383 m T 4 iR 41 (P<<0.05);
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AR, H1G SEEZEETHIEA (P<0.05 , 1 HEXEA ETF 17.65%. 7
R, [ HFINHEA (P<<0.05) , [ AN ZERA

[MAME IgM SETEST
B3 (P>005) ; 78775 10d, 1411gM & EEHTHIL (P<0.05) , TT41E
{411 Tt 2.86%.

2.8 BRIP4 3 S 45 bR

Table 2-8 Effects of isoacids on serum immune indicators in perinatal cows

A I} [ X HE4H I4 M4
Items Time Control group Group | Group 1I
FEHT 10d 1185.78 +59.38 1249.07+61.29 1202.17+85.76
GREERE T A AR EPN 1119.12+67.57 1155.83+54.46 1202.17£85.76
IgA (pg/mL) 75 10d 1470.02£45.51  1550.19422.99®  1562.49+49.19
75 21d 1461.41+70.08 1430.49+43.15 1542.57+62.83
FEHT 10d 5.23+0.51° 6.08+£0.22° 6.08£0.56
GIERRE A G TUREHR 3.7440.26° 4.40%0.37% 4.4840.46°
IgG (mg/mL) 7= )5 10d 5.2940.79 5.751+0.44 5.2610.69
75 21d 6.28+0.56 6.2140.63 6.5610.44
FEHT 10d 1110.36+44.83 1143.08+37.63 1166.77+27.98
GIEEREE M UK 424.63+14.02 426.08+20.67° 462.05+15.21°
IgM (ug/mL) )5 10d 1152.53+12.06*  1216.40+26.36*  1185.88+29.02:
745 21d 1199.89+48.48 1227.514+53.24 1272.18+48.26

2.9 11ig

2.9.1 HAIEE X B~ HAg A B+ AL e iRaI R0

SNPINR IS 8 & IR AE Sk o d B e ARl T AR S AR O
B Bl U AL PO Tl A P sy, BRI N LA A KOR E - fEAS S
TGS K Tox B, Al p oo e 52 1 e 0% 18 IR B Bl A2 0% NHG-N
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USRI, (REENUART AR BB MR, 38 RAE N I E R AL, 8 B Bl
BEN MR, AT A RCE 2 R R, RIS &R K. 3R SO0 AT 30 2 sh
Xof AR VAR R 2R 08, GLU AR EZL M REIRYI T, TR HH (1 B =4 o e
MUtk GLU &t ablm, ML QSR g . AR T LA B R 43 i GLU ¥k
JEOS100L, X 5ARSIGEE R —3 . AR, ISR AT B E R S YA 21d W)
M GLU & &, AYUARRMEE Z e ERIE, T GLU mAENRIEAL, Bt
o M3 UN &2 50RF RS . MR UN 2 &l 28 B LA 2 [ 5 R H 2
FhiE, AT FH AR AL (0 2 B SRR AL R B I R A AR k. AlEed, T T
HMmEH UN S B 10d B ZM TR, THEMG 21 d BF R TR, A%
AP, I FR 2 15 54 s UN & & 5 AR N, (HERE %
o X EZERHEEUO GOGRAEN0N A RO R 7t 45 SRR AL

TG 1 TC =2 Ne Wi 1 E 2 A ), HEESRIARMEER R THLE TG
FEENGUREEMMT N, TREREZ [ HEEEs 9 RIURRE RN AL, §
ME TG & & TR AR+, #4108 TC. HDL-C Al LDL-C S EHLHEER, £
BRI S AL ER XS SR T A R g, HURAREIKT b T IEHIRA . AST M1 ALT 2k
W FFF AR D e 00 B AR OCHRARU O, FEWSAE =T, FFREAL TARERRES, IR REZ i,
2SR AST I ALT iR 28 BT AIed, T 4Lk ALT & =477/ 10d
BES TR, vl H 2 T A4 IE Dy Res2 204, 4052 401 F SR 4 1
M5 MG ALT & &R E A . (Ha ARy, Wi o xs Bl = By 4 ik 2h ke

e AP

2.9.2 HAIEE X Bl = At S RE RIS

YINREIERE GO T, S SRR AL T A RS, Hsh 32 2R A Bk
HRFR R S BN, HUARIX RS P st iR, P AERKERE R Pl 14
FRAAM S PRI, 52 AR N ST AL B IS PE AT 3R 5y T-AOC &, 18
FRAANZRIE S DiAA T BN, HUA R REThRETUR T RE, B9 AdL
L) AR T BE A BT L 95 4 ROS 7 & BRI N sl A K P BRI S B A 3R
iy HP YRR EA RO T W R S BRI . AR EEEL . ROEAT AR AR ORI
&KW g AT AL P P RE . SRIBUOCINFFLR I, BN E T-AOC S &R . KFTT
BEAR, i = A BN R] 1 B A R AL R . bR KETEDS AR HAR AR iR & 5
BElR, KIS ALIR AR SR, AR FLI A FUR PR IR & L8R, AL
MR WA R A EIGIN, AR RN TR . i A7 R 2 AR T8 M 14 Jir A 1R AT g
FALERSE R T A TTEACTERE . 15ROV FE AR B AN s {8 2 PR A Ay i I 7R
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IfiiEH SOD Al GSH-Px i, R IAGIAEALT HOSIBE LR 20 P e Jir= A Al
Mo AR TE 7-10 AT, EEmEmERSRGIERTIAF HILARIEORES, R
A TP EMRE )T PR E, R KR, RAOBRAYIZEE T 10d. /)5 10d
M 21d Hx AL, @RS GSH-Px iEME; A7 BRALAE 7316 4 R A J5 10d 00
MBS T-AOC &, BERK MDA K. 282 R 22 M0k Bl BCAA feffi K
SRR PN MDA K FE 525 R R, JF4R RN GSH-Px i TR AN SOD ¥k 5 . i W72 el = S 9 4
FURR FR s in S A2 8 mT DA 35 38 = 0 A LA I B B A AR DG R IR B, AT 8 i e AL AL
SR FRAA LI ARG AR 1 LI DA B AL o

2.9.3 FALEE X Bl HAY A S R RE D HOSZ MR

B S A2 W 20— AN B LT SCRFIR BN 30, FE SRR B A 1) He 0% R G AR AR EE SR IR
WA RT3 060 BECIRAS T 22 T BN LA 95 S % BREE B AR /KSFFRAIG, s S Thae.
JEBRE A B B E R A DUR B R 243 P % fe 71, FEAHE 1gG. IgA Fil IgM,
Hr IgG S &R, BEitgUOH 7K B S6g/d KRR MG+ 1gG. IgA Ml IgM & &
T XTIEZH, SRR R IS IR e B LR e Dhse . AIRIREE R, T4
AT MG 1gG & =R 711 10d B35 & T XA, TTAIME 1gG & EAES TR EE
FXIRA, BARRATE R FIHE RS LI AR [gA & B iiHS
YT C B Z R, [TH IgA S EA7 G 10d SXTRAML B ESem, [4HIgA &
B G 10d SXHRAEHEZR, (HMLZ FIR_E T 5.44%; 4] IgM & 20k
ReEmT THFMMRA, T4HIgM FEE™G 10d B3 m TR A, 11T HE AR
1 2.86%. TEGARFE = HAVS e r B2 T AR s LA v I35 S % R I & i, Aoz A
YRR e RE T R, AT RE LR B AT .

2.10 /INgE

(1) 78 B = BA g 4 HORR s o S A R vl AR & 0 4 s AR Fa #5 o ALB A1 GLB
o, WY E MR GLU WREE, BRIk UNIREE. $2 & g bt e b5+ GSH-Px
TETER T-AOC &5, [AMIk MDA K. 2 MiE T iEtrh 1gG M IgM & &.

(2) WRFLEE R, 10 = 1 H AR A s 0 5 0 B vT 48 = 0 A Bt s A R S s R )
SRR B IE VS N B 60mL/d/3k
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E3E BE5UHR

3.1 245

1ICNEA

(1) FERE = A ERR A 78 e 60 B2 mT 2 i W A= LA 0 & FR P i RV AR i e 75
mJEE T MCP & 8. SEA TVFA WAL, PR NH-N KRJE; fe— @R B3 mplagon
HE A A AR B RIR AR, S E AL R FUIRE.

(2) FERE P HA ERR A i e 60 B2 mT 2 iy 90 4 i3 AR A48 4 ALB 11 GLB &% & .
Py P JE M GLU WREE, BRIK UNIREE: $2m 9 i s e febr o GSH-Px i 14
A T-AOC &5, BF{K MDA WKEE; $emyhd mis s iatnd 1gG Al IgM & &E. fe—E
FEFE b3 i BB A 9 A= LA i b S A D e %

(3D 7£ 7= B R s in A7 B T $2 mn  4F B AR r= 1k e . Bisa b A %R i, H
STENATEA R . 286 08T, AR 1SRG 4 vikes 120, B 50 R f & v
Iy 60mL/d/ 2k S ERAE Ay — Mg FR AU IR A] N T W AR A e

3.2 GFE =S

AW TE R GARTT 1AL B 3 FAR TR IS AT R A A R W A A - ke . is A=
s PUEM K SR BRI, 5 LR N INFRIAE W A e R P K S SR Bt T e =2
AP FEA
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