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Table 1 Composition of substrates and iodine values of oil %
5iH PUPIEEN ?Ei?ﬂﬂéﬂ %*ﬁﬂiéﬂ. :Eﬂ@ﬂﬂ%ﬂ SRUEC . ﬁﬂ%’l‘
Items Control Peanut oil Rapeseed oil Corn oil Soybean oil Iodine

group group group group group value
VEH; Starch 19 19 19 19 19
fi% 75 |7 Casein 10 10 10 10 10
214k 2% Cellulose 67 67 67 67 67
FEMEER%S Calcium palmitate 4
1E4E W Peanut oil 4 9.1
5K Rapeseed oil 4 114.5
F ki Comn oil 4 131.3
5.7l Soybean oil 4 143.7

411 Total 100 100

100 100 100

AN R SR . Iodine values were all measured values.

1.3 {EsMEFESEEET

%% Menke %57 (75 vk o BT R SR (N
ToMEWEER R W =2:1) , 38 A CO,,39 C/KIE
o IR B HERR PRI 2. 0 g IKY) B T 57
AR A 150 mL K323, i A CO,,39 T
TER K IR 2 G 3 5%

SrAFERE SR IE 0.4.8 .12 16 .24 h BURE, AR IR
W2y 15 mL Ji 52, 036 T 3 SO, Hrp 1 3
7 RIES L IF B TR 00 5 N i A A B
o g LRI S R S 1 S BP0 IR T
I B S B S 51 ST R - 20 CHR R,
v B R 5 5k ) DNA [ .

1.4 NEIEHREFE
L4125 A3 R g S LR I = i o

BN S BOREJG 37 B 7 000 r/mim B0 15 min
B RIS WOGR VLR AR Jr A N R EE B, SR A 42
A A BT A
1.4.2 S0 St 3 P )

%% Humeyan 25" {77 1, FF 6 A ok, BL
100 HJE Je A o U8 1 8 i 1 77 W 2 mL Tl
A 0.2 mL 1. 5% By & Ak =K W& e (TTC) Jz
IO, T X B4 S 5 mL S B Al SN . 7E

IRAAZEAT FHEIEVK I (38 ~39 C )10 min, X554
A 5 mL 5Py EEZ R VS, LA 4 000 r/mim g5
L 10 ming B E WA R 15 A%, T 40 o6 i e
485 nm Ab b5, TG B0 X O AE 38.5 C \pH
6.8 F&MF T, B4y Bh g R OB R BT 0.1 1
[U55=  N s3E ER A

fifi 1% P (U/mL) = (££ i A485 nm/min —
%} B8 A485 nm/min) x 15,
1.4.3 Y58 5 H DNA [l &

WA 2 3 B0 R A B A W, BAR R BR R
1) J5 d: B 00 A5 O FRUAE 38R K B T IR
(39 C) Kb % (125 t/min) K% M5 F
60 min, FfH ABEFE, P4 4 220 08, DRI O
(400 r/mim .0 10 min) Y HETUTE A JE 0, A2
FRER K Ve 2 Wa AR BRER K B 7R, —20 TIEAF
R 2) AR AR B3k 1) hE.O e 1 ETE T,
o E L (15 000 r/mim B0 15 min) |, IREE DT
TENANTE , HAR AL BEE 1) R iR,

A= 97 DNA 7 J 28 - 5 A ) 14 Iy DNA fip
o7 EL I L RNA 88 1 5T 45 B 43 36 S 48 e, R
A1) DNA ok AR 3R f0A: 1 1) 6 o 58 i B 2%
DNA R 45 )5 H 595 nm Zb Y W6 & 5 0 i
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M 45 < S [l R0 ik M X (A S 3R 26 1 15 3R IS S AR A 3 3 9 5 ) 3

HE A MG R LB Y 40 ~ 400 pwg/mL,
T SR A 00 A it R 2 e M R P I O B R
B TR AR M 5 DU A5 3 00 b o 2k B AT A AR A
AR . TR ) DNA I 8 R FH 2 i 4 325 0
SR AE 2 B8 . i £/ 2 o i DNA 44,
( BHEA T A bR W, i 4F L DNA & b i
AR, WO BE A A AR AR B BRI R o DARE Y
W BE B DA o il £k 1 A MR AH X R DNA &
1.5 it

Excel % HUSCE FIAEIE], ] SPSS v16. 0 Hcff
compare mean fYj One-way-ANOVA i f& JE 47 7 22
A Hr Al Tukey Z 8 L .

2 FEREGH
2.1 #IEERSEENERNHEEZL
HIE 2 R 3 Al DL, B IR WA S e s il 1 T

e Tt 7L TR Mt 2 il 5 % 5% I 1) ) S R AR
FRAS W i, e AP SREORF il 2 72 P W 8 e L 2
HRZ I Hiz 2 RS AE 1 = T Xk B2 A At
IR K P A4k T B KR4l 58 AR S
Xt BRI, AR A B AN R o 2% I i) o e A,
HRS A N AT TN A I B P () 72 A R R R A
K, [l —2H i Bl I 18] 28 6 A\ 3% A2 6 (P < 0. 05) 5
171 27U PR I S50 I i s 1) 28 e 14 W B AN K TR) — 2 Y
A5 I B] S B B R 22 5 (P >0.05)

1% 3 AL, Bl 5 7 N ) AR SE I, 45 2 05 57
R T S ) A R R (P <0.05)
BR T RALSE AR LA 16 h (I B P fie i , T 3L
AT A A A R — B, Hovh DSl 45
TR L Fie R, FL AR U K2 A8 A= 2 %
ML NSRS il 4L, SR R AR il 4L A% B 5
PR R A 15 77 1 A PP R AR T R B A
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Table 2 The activities of GOT and GPT in culture solution IU/L
7 H i8] Time/h SEM P
Items 0 4 8 16 24, P-value
*of R 2H 9.67 = 8.67 % 10.33 9.67 12.33 =
b b . b . 0.596 0.001
Control group 0.58 0.58 1.15 0.58 0.58
WA 14.33 15.33 = 14.00 + 16.33 18.67 +
AL A ; ; ; ; ; 0.760 0.001
Peanut oil group 1.15 0.58 1.00 0.58 1.15
i
E_;;g SEFFhA 107.00 £ 108.67 107.33 + 123.33 + 142.67 5 432 0.000
?OT Rapeseed oil group 2. 65¢ 2.31° 4.62° 5.86° 4.51° ' '
< KT 26.67 + 29.33 = 27.67 x 35.00 = 37.67 x
A Al ‘. ) ; ; ; 1.333 0.000
Corn oil group 1.53 1.15 1.15 2.00 2.08
GRIE:N 58.67 66.33 64.00 = 65.33 72.33 %
: . . N . . 1.764 0. 000
Soybean oil group 2.08 3.51 1.73 1.52 1.15
o R 2H 16.00 + 16.00 £ 18.33 = 17.00 18.67 =
b b » - . 0.789 0.017
Control group 1.00 1.00 0.58 1.00 1.15
WA 24.00 + 24.67 24.00 25.33 29.67
AEZE AL ; ; ; ; ; 1.095 0.002
Peanut oil group 1.73 1.53 1.00 0.58 1.53
~
E_g;% SEFhAH 147.67 + 175.00 176.67 188.67 201.33 + = 970 0. 000
?PT Rapeseed oil group 7.02¢ 7.00° 4.93° 4.51% 8.08° ' ’
S E 47.33 51.00 = 49.33 + 53.33 = 64.67 =
AR AL 0 . 0 ; oo 2.201 0.000
Corn oil group 1.53 4. 00 1.53 1.15 3.79
T 82.67 + 95.00 + 90.33 + 93.67+  102.00 +
. . . - ) . 2.366 0.000
Soybean oil group 3.79 2.00 3.51 2.08 2.64

45 Bl R AR AR RN PR R 2 A B (P >0.05)  MA8/NE F R R 22 573 3% (P <0.05) A /NE TR R

2SR (P <0.01) . TR,

In the same row, values with the same small letter superscripts mean no significant difference ( P >0.05), with adjacent

small letter superscripts mean significant difference ( P <0.05), while with alternate small letter superscripts mean extremely dif-

ferent (P <0.01). The same as below.
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Table 3 The activities of LDH and total dehydrogenase in culture solution
WiH it fa] Time/h SEM P 1Y
Items 0 4 8 16 24, P-value
i R 4] . + . + . + . + .013 =
Xf HEZH 0.007 = 0.003 + 0.000 = 0.007 = 0.013 + 0. 006 0.256
Control group 0. 006 0.006 0. 000 0. 006 0.015
A6HTH 2 .013 + .010 . + . + .023 +
mé{ﬁﬂﬂ 0.013 = 0.010 = 0.007 + 0.007 = 0.023 + 0.006 0. 068
Peanut oil group 0. 006 0.010 0.006 0.006 0.006
| g b4 A5 Tk
ifgﬁﬁﬂ% B el Ei | 0.030 = 0.023 + 0.023 + 0.033 = 0. 060 = 0.000 0.011
(1U/L) Rapeseed oil group 0.002 0. 006 0. 006 0. 006 0.010 ' '
< K4 . + . + . + . + . +
fﬂé{ﬂi,ﬂ 0.017 = 0.013 = 0.033 = 0.010 = 0.013 = 0.008 0.507
Corn oil group  0.015 0. 006 0. 006 0.010 0.012
S ks
EL(EHTH 0.027 = 0.017 = 0.010 = 0.013 = 0.020 = 0.010 0.500
Soybean oil group 0.015 0.015 0.010 0. 006 0.010
o R 2H 0.543 = 0.747 = 0.863 0.897 = 0.840 =
. b . . . 0.027 0.000
Control group  0.021 0.021 0.032 0.005 0.036
WA 0.490 = 0.890 + 0.963 £ 1.050 + 0.883 =
AEZE AL ; : s - . 0.036 0.000
B S Peanut oil group 0.062 0.036 0.038 0. 046 0.032
Total dehydro- S 4H 0.437 + 0.547 + 0.790 + 0.890 + 0.663 + 0.027 0. 000
genase/  Rapeseed oil group 0.015° 0.025¢ 0.062° 0.017° 0.021°¢ ' '
(U/L) FORGZ 0.447 £ 1.043 + 1.103 + 1.063 + 1.013 + 0,030 0,000
Corn oil group  0.021° 0.055* 0.015° 0.055" 0.067" o '
ERIE:] 0.443 + 1.077 £ 1.153 = 1.213 £ 1.183 =
. . b b . " 0.041 0.000
Soybean oil group 0.029 0.045 0.049 0.051 0.067
2.2 HAEX¥ =B R SEEMENR N W F AL (P <0.05 P <0.01) . XULH 1%

B 2% 4 AT UL, 2% 2 ) 955 57 9 2L I o S g L 4
MR ANEAMAESHBNA R EZF(P<
0.05) o 3 FftfE 1 LA AT 1 28 45 v LU AR IR o =
AL BRI AL AE A T 4L, BRAE A S 4 5 %) BE 2
ZFAREIN(P>0.05) , HAdMAGH AR 535 = T
XFREZH (P <0.05)

S AR E R B E(P<0.05), Hi &
i g DL Gl A s, B A TR IR (P <
0.05) \ ERIMHRZ ALAEMAL IR Z , AP 4l
B TEBE FAR T IR, B2 R AR B E (P>
0.05) .
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B 2% 4 38 AT, K5 SRR R Al L RUE
DNA, L} Ji B/ 4 TR DX 2R B A9 () Y541 5 %) B4 22
FAEE(P>0.05) , 7 g i i 5 20 (7]t i A
WEZER(P>0.05) s (HA K I G 4% =
AT bR A I R) 05 1) S AR 2 A 2 AR Akt
(£ 2.3) 1 H [0 17 04 4% B[] 25 04 ) DNA
N i B/ 20 B IXZR B0 6 B, 25 2 B B A )
DNA | Ji 5/ 2 T Lo (1] 1 .2) B s ] 8 A I 3 B

APTERE R R R IR I SR kA T A,
11T 22 75 B R PP ARUAE W0 1) 2 LR D AN A 225 0
PO e 2 G AH, if 25 BB A 1R AR TR i %
A FEAC ISR 1) 25 20 3 77 o R b B E P 0 S 0
J1 BIRA BRI S A2, (B 1 17 4 32
BIRIRZ AN AT 3 5 VR B A ) ) 3 el
KBRS T AN B2 S A W 2 4

3 4 8
3.1 M S ILERN SEE LM

AT I A A T B e A L R A —
FE D A 4 38 g T M A, (EL 0 A2 454 i
HRAIRRE T EUR AN MR Tt AEARBT TS, %%
B FR LR L I | A T R A T e Tl
S5 B S ) 5 37 I TR ) A2 BB AN B 4R g, AT T
RE /I 2 7 B 7 Ao i v I e ] ) A ol 4 5 A
Py B i A Y A0 B S A0 i R L 40
(T 117 R R P Bl T 8 e LSRR
ALY S PR 2 e R IR, BRIl S AR
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Table 4 Effects of the 4 kinds of oils on enzyme activity and micro flora in culture solution

5H X B2 PiRE s SEXFIh A 5 ST ISR E:| P {i
A Control Peanut oil Rapeseed oil Corn oil Soybean oil SEM
Items P-value
group group group group group
AR 10.13 = 15.73 117.80 + 31.27 65.33 +
R ) > ; ; \ 2.680  0.000
GOT/(IU/L) 1.41 1.91 14.77 4.67 4.89
N e 17.20 25.53 177.87 + 53.13 + 92.73 +
BN ; ; ; ; ; 3.548  0.000
GPT/(IU/L) 1.42 2.47 19. 24 6.71 6.97
SLR b S 0.006 + 0.012 + 0.034 + 0.013 + 0.017 + 0,004 0.000
LDH/(IU/L) 0.007° 0.009° 0.017° 0.009" 0.012° ‘ '
24 H A T
e 0.778 = 0.853 + 0.665 = 0.934 = 1.014 =
Total dehydrogenase/ be be . b . 0.081  0.001
0.135 0.201 0.171 0.257 0.302
(U/mL)
Vit DNA 0.010 = 0.009 0.008 = 0.010 = 0.010 =
Prot DNA/ ) . ) . ) . ) . ) - 0.001 0.411
rotozoa 0.003 0.003 0.002 0.003 0.003
(mg/mL)
41 DNA
0.025 = 0.026 0.023 = 0.027 = 0.028 =
Bacteria DNA/ 0.003 0.541
acteria 0.008 0.008 0.008 0. 009 0.010
(mg/mL)
4% DNA
0.034 + 0.034 + 0.031 = 0.037 0.038 =
Bacteria DNA/ 0. 004 0.518
0.010 0.011 0.010 0.012 0.013
(mg/mL)
JE /A 0.782 0.733 + 0.742 + 0.727 + 0.736 = 0.033  0.485
Protozoa/bacteria 0.090 0.082 0.121 0.065 0.083 o o
——XF Hﬁ?ﬂ Control group —e— 4L Control group
—_E:IEQE(H]?E Peanut ol group —m— EAEM4L Peanut oil group
iiﬁ{ﬂléﬁ Rap esef;:d oil group —&— HFMI 4l Rapeseed oil group
.- %ﬂ&{ﬂ]éﬂ Comn Ol! group —&— F K4l Corn oil group
’—g 5 F.i4l Soybean ol group —«— G4l Soybean oil group
&
£ 0.060 = 0.950 [
< 3
& 0.050 g 0.900 |
= o -
£ 0.040 8 04300
g S 0.800 |
2 0.030 8
= & 0.750 |
< L
= 0:020 & 0700
a §
K 0.010¢ 3 0650
g 0.000 L L L L L % 0.600 L . ) . .
? 0 4 8 16 24 0 4 8 16 24
FtA] Time/h i ] Time /h

1l AE X555 B 44 DNA K200

Fig. 1 Effects of oils on microbial DNA in culture solution

2 HAENERRER/AERX R GIREm
Fig.2 Effects of oils on protozoa to bacteria

ratio in calture solution
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Effects of Different Plant Oils on the Enzyme Activity and
Microbial Activity in vitro

WANG Shu' WANG Mengzhi'* LU Zhanjun® DONG Shuhong' ZHANG Xin' WANG Hongrong'
(1. College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China;
2. Gannan Normal College, Ganzhou 341000, China)

Abstract ; The objectives of this paper were to determine the effects of different plant oils on the enzyme activi-
ty and microbial activity in vitro. Three goats with permanent cannulas were used in a simple factor design.
The control group was supplemented with no oil and the experimental groups were supplemented with peanut
oil, rapeseed oil, corn oil, and soybean oil, respectively. The results showed that the activity of lactate dehy-
drogenase (LDH ), glutamic oxaloacetic transaminase ( GOT ), and glutamic-pyruvic transaminase ( GPT)
were highest in rapeseed oil group and that in soybean oil group, corn oil group and peanut oil group fell in
turn, the activity of LDH, GOT and GPT in the experimental groups were significant higher than that in the
control group except for peanut oil group (P <0.05) and there were significantly differences among the exper-
imental groups (P <0.05). The activity of total dehydrogenase in soybean oil group was the highest and sig-
nificantly higher than that of the control group ( P <0.05) and that in corn oil group, peanut oil group and
rapeseed oil group fell in turn. Additionally, no significant difference was observed in the protozoal DNA,
bacterial DNA , microbial DNA, and protozoa to bacteria ratio among groups ( P >0.05). However, microbi-
al DNA was generally higher in soybean oil group and corn oil group at all sampling time points, and the chan-
ging trend along with time differed from each other. It was further observed that, protozoa to bacteria ratios
were much lower in soybean and corn oil. In conclusion, different oils had different effects on microflora and
activity of ruminal microorganisms in vitro, while soybean oil and corn oil showed much better effects on pro-
moting microbial activity than the others. [ Chinese Journal of Animal Nutrition, 2011, 23(8) :1309-1316 ]
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