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Effects of steam-flaked corn and extruded soybeans on
diarrhea and blood parameters in veal calves

XIE Xiangxue'?, DU Hongfang?, CHEN Shugin?, WANG Xingyu''?, LIU Ping'.,
CHEN Dongli?, WANG Min?, MENG Qingxiang'"
(1. College of Animal Science and Technology/State Key Laboratory of Animal Nutrition, China Agricultural University, Beijing 100193, China;
2. Guangdong VTR BIO-TECH CO., LTD, Zhuhai 519060, China)

Abstract The objective of this study was to investigate the effects of the mixture of steam-flaked corn and extruded
soybeans on diarrhea and blood parameters in veal calves. Calves (n =39) were randomly divided into three treatment
groups with 13 calves in each group:Group 1,milk replacer (MR) group;Group 2,half of the amount of MR in treatment
one plus other half of mixture of steam-flaked corn and extruded soybeans (HMCS) ; Group 3, mixture of steam-flaked
corn and extruded soybeans (CS). All the calves were fed for 150 d, and their diarrhea and blood parameters were
studied. The results showed that:Calves fed CS had the lowest incidence of diarrhea (1.03%) that calves fed HMCS
(15.13%) and CS (59. 74%) ; Compared to calves in HMCS and MR treatments, calves in CS treatment had the
greatest activities of Catalase, GSH-PX., TAC; MR calves had the greatest values of MDA than HMCS and CS calves;

Wk HIW . 2016-05-20

EEWH . R #5 HEAT L CRPD T3 (201503134)

B—EE . A SR TR ML, FENFE R4S WE 5 5 REN L5 . E-mail :282935225@qq. com
WIRMER . PO 208, EENFE R A3 E 37 5 AN A5  E-mail: qgxmeng@ cau. edu. cn



o8 LR

2017 4F 58 22 %

Calves fed with MR had the greatest values of NO than in calves fed with CS, with HMCS calves taking the intermediate

value;Calves fed with MR had the greatest values of Cholesterol than calves fed with CS. However,CS calves had the

greatest values of serum urea nitrogen, total protein,and INS than MR calves; Compared to HMCS and MR calves, calves

fed with CS had the greatest activities of GOP and GPT; The values of IgM in CS calves was greatest than in other

calves. These data suggested that a mixture of steam-flaked corn and extruded soybeans provided ad libitum in better

animal feed for improving blood antioxidant, immunity,and positively contributes to blood biochemistry indexes in veal

calves.
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1 RIAM ERERFERRBAUXRERABEHMNERERRERKTE
Table 1 Ingredients and nutrient composition ofmilk replacer and mixed

concentrate of steam-flaked corn and extruded soybean

T H RFLH RARE
Item Milk replacer ~ Mixed diet
JF okl Ingredient, DM

wBiRg 4% / % Skim milk power 34.6 —
w(FLIE K/ % Whey powder 25.5
w(AIEHE )/ % Whey protein 6.0 —
w3 /% Lard 10.0 —
w4 /% Tallow 8.8 —
wONEVEWR) /% Wheat starch 7.7 —
w(IIHENE) /% Lecithin 0.6 0.6
w(HTE) /% Alfalfa 5.0 5.0
w(FERHE R E2K) /% Steam-flaked corn — 62.1
w( B K )/ % Extruded full fat soybeans — 30. 5
w(HREEH® /% Premix 1.0 1.0
w(&#) /% NaCl 0.3 0.3
wCH )/ % Calcium 0.5 0.5
&1t Total 100 100

B2 % Nutrient composition, DM

w(TYH) /% DM 96. 8 90. 4
wCHLE 15D /% Crude protein 21.7 18.5
wCHLAE i)/ % Crude fat 19.5 8.6
w(K5) /% Ash 5.8 3.9
wCIELF LR KL & #)@ /% Nonfibrous carbohydrate 50. 6 61.5
w(P PR LR 4E) /% Neutral detergent fiber 2.3 7.5
w(FRMEBE LT 4E) /% Acid detergent fiber 1.3 2.8
w() /% Calcium 0.6 0.6
w(#) /% Phosphorus 0.5 0.4
#/(mg/kg) Ferrum 152.0 77.0

T OBURE AT 5T YRS VA 4 650 TUL 44 0. 15 mg, i 20 mg, it 0. 5 mg, % 50 mg, ¥ 40 mg,
QAR LT HEPERR KA G Y - 100— (PR i £ 4k LR B BT H ML + k7)o

Note: D The premix was formulated to provide 4,650 IU of vitamin A, 0. 15 mg of cobalt, 20 mg of

copper,0. 5 mg of iodine, 50 mg of manganese, and 40 mg of zinc per kilogram of DM.

@ Nonfibrous carbohydrate content was calculated as follows: 100 — ( Neutral detergent fiber -+

CP+Crude fat+ Ash).

I 40 S48 b » 1 240 B F8 b 2% 78 b 52 98 3t 2= B il blood celD) . Ifil £ 7§ 1 ( Hemoglobin) . Bg w1 4 %7 41 }y
TP EH A (White blood cell) . 2T 40 id (Red (Neutrophilic granulocyte) F19 B 41 it (Lymphocyte) |
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B A% 40 s (Monocyte) .

(17124 A = e S B E 7 1 IF R = W e =
(NO)JRZE & (BUN) | 4 %4 B (Glucose) | JIH & fis
(Cholesterol) , 545 H (Total protein) | 4 5 5% 2 i
(GOT) .8 N % & 1 (GPT) | JiE 5 2 (INS) , IgA.
IgM, 1gG . Ik % B g 5 1 (LDL) | & % & g & A
(HDL) MR fl %% B AR & H (VLDL) .

1.4 HESHIT

Jr 5 s H Excel #3232 1 SAS # {4 ( For
Windows Version 8. 0) X i % £ 4 ¥ 17 90 A &
GLM J5 2243 #7 #1 Duncan 2 L,

2 RO

2.1 XA RIS B 0L Y20

A Ee AR AR R A B TS B4 . )N 120 H
W Je L TS D0 ™ E L P iE R R 30 d A% 4
TG B0 . 1 o 2 9 B K B Ak R X A
HE TS A DL B2 T AT HRoRT LU MR 41 89 18 75 1§
Bl A ™ E IR E] T 59. 74 %, Hik O HMCS 41, i
TSHEHOCH 151300 Fef o CS 41, 1. 0300, Bil]
ZEVRE P 3B K R Al R T2 AT AN 35 o83 AR it e ot
2.2 E4miFERENEESH N

%2 NARIE A FOK R A R 6 A 1l i
SACRE ST RIS ME AT LU H 289U i ok B ek
X ST 20 B A LT A AR RE 1A R B 3 Y

& 1545%1/% Diarrhea percentage

MR HMCS CS
H #24b 3 Feed treatments
MR R AR ZL K 5 HMCS Sy 55 — 410 FL B i 19— 21 IR & 8 B
CSHIRAHK R, FERBRIEN ERRBAKRTHE. TH.
MR, milk replacer; HMCS, half of the amount of MR in
treatment 1 plus a mixture concentrate of steam-flaked corn and
extruded soybeans; CS, mixture of steam-flaked corn and extruded

soybeans. The same as below.
E1 HRERERFMEUREZXETETIE
NEFEBEHNZm
Fig. 1 Effect of steam-flaked corn and extruded

soybeans on diarrhea in veal calves

FEUR bR A AL Y AL B AE 3 A Ah B R) 22 SO B
(P=0.345) 4b, 2 F ALY Bl A 6 2 Ik AL P it
BPUEALRE I CS AT RS . N R H
o MR 45, ko HMCS 41, CS 41 & it
filKs MR Zb BB A= MV 1) — E AL A S R E R T
CS 41 (P<C0. 05, HMCS 4 iy & B4k F % Z Al ;
Ut 28 V5 K A R IR Aok R X A48 A R
R et ge A &5 BURTEH .

x2 HRERFEXRBUAENESFDRRENENHE MW

Table 2 Least squares means of blood antioxidant ability in the different groups

Ab P Feeding treatment

e br .
SEM P

Index MR HMCS cs
A AL I AL/ (U/mL) SOD 87.91 80. 85 85. 88 3. 655 0. 345
S E AR/ (U/mL) Catalase 2.16 ab 1.30 b 2.66 a 0.422 0.032
A H K A RS/ (U/mL) GSH-PX 88.11 b 104.71 b 192.36 a 28.710 0.028
MptELEE/ (U/mL) TAC 4.33 4,94 5.78 0. 855 0.471
P —F%/(nmol/mL) MDA 4.85 a 3.25a 2.54 b 0.612 0. 032
— &AL A/ (pmol/L) NO 47.94 a 36.26 b 30.73 b 2.133 <<0. 001

T AT /NG TR AN R 28 5 13 (P<<0. 05) . R,

Note: Values with different lowercase letters within the same row represent significantly different at P<0. 05. The same as below.
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Table 3 Least squares means of blood hematological index in different treatments
Ab 3 Feeding treatment
#5475 Index SEM P
MR HMCS CS
F 40/ (10° /1) White blood cell 10. 47 12. 86 12. 83 1.187 0.287
LLZ0 M/ (10" /1) Red blood cell 9.27 a 8.76 ab 8.22 b 0.232 0.016
4T % 1/ (g/1.) Hemoglobin 132.50 a 125.25 a 115.12 b 3.153 0.003
g Hh K40 i/ (10° /1) Neutrophilic granulocyte 0.92 0.62 0.73 0. 087 0.831
WRE 4/ (10° /L) Lymphocyte 7.31 7.69 8.77 0.931 0.526
AR/ (10° /L) Monocyte 1.16 1.31 1.71 0.205 0.177
2.4 LA IR AR RS R M eI G Tl VR A TN A Y TR R A R CS LY

FRVE R K B Ak R 5 482 2 1 e A Ak 4 B

A RZ I UL 4, 7] DA MR b 3841 452 4 il i 1Y A
JIH [ 1 o B B T CS 44 (P<C0. 05), HMCS zﬁ
(B b T 2 (8] 5 1 CS 4B 4k s R £ AL
MBEAREGRERSREEST MR 4, CSHMA

x4 HEREREXRRE

X = 3 A I IR ERE

IgM i v B 2 & T 5 4 2 41 (P <C0. 05), 1M
IgA IgG () BT & vk BE7E 3 N Ab 3] 22 = A 10 3%
(P>>0.05), fIk% B8 A AR AR %5 B2 BB 25 1 My
WEBEAMN SR 3 MEEZERA R E (P>
0.05) 0 CS 21 5 (5 ¥ 2 fe =i 1

0

Table 4 Least squares means of blood biochemical parameters in different treatments
ek AbF Feeding treatment
SEM P

Index MR HMCS CS
%/ (mmol/L) Glucose 5. 00 5.47 5.66 0.227 0.134
J§ 5% 2 /(mU/L) INS 6.49 c 7.46 ab 7.89 a 0.353 0.031
JH [# % / (mmol/L) Cholesterol 3.33 a 3.16 a 2.42 b 0.251 0. 040
JR % A/ (mmol/L) BUN 1.55 b 2.23 a 2.62 a 0.187 0. 002
M/ (g/L) Total protein 48.63 b 61.03 a 61.42 a 2.517 0.001
LG R/ (R ITRAL/mL) GOT 9.15 ab 7.99 b 10.99 a 0.912 0.025
BN EEM/ (RTTRBEA/mL) GPT 4.12 4. 62 4.67 0.336 0. 455
IgA/ (pg/mL) 127.50 121.18 136.93 8. 834 0. 460
IgM/ (pg/mlL) 172.06 b 175.89 b 193.21 a 5.092 0.018
IgG/ (pug/mL) 93.19 90. 06 86.73 2.827 0. 292
fI% % B 5 % A/ (mmol/L) LDL 0.668 0.732 0.774 0. 050 0. 340
7o % B BR % (1 / (mmol/L) HDL 0.214 0.224 0.229 0.139 0.741
e AR % FE I8 2 1/ (mmol /L) VLDL 0.417 0. 405 0. 442 0.026 0.594
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