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Table 1 Composition and nutrient levels of TMR" %
i H WA INE SDA addition amount/ %
Items 0 0.2 0.4 0.8
J5kl Ingredients
B Pennisetum hydridum 57.30 57.30 47.90 48.00
B 1% T Alfafa hay 24.50 24.50 32.00 32.00
Tk Corn 10.93 10.92 12.06 12.06
%k Wheat middlings 3.09 3.09 3.42 3.42
EtH Soybean meal 2.73 2.73 3.01 3.00
AR 245 CaHPO, 0.18 0.17 0.20 0.20
£k NaCl 0.27 0.27 0.30 0.30
IR K Premix® 0.18 0.18 0.20 0.20
W RN SDA 0.14 0.31 0.62
A8 Zeolite meal 0.82 0.70 0.60 0.20
41t Total 100.00 100.00 100.00 100.00
E K Nutrient levels®
T¥ % DM 45.57 45.57 52.01 52.03
HE A CP 16.54 16.54 16.13 16.14
HMAENF EE 2.15 2.15 2.22 2.22
FRMEVE U 4T 48 ADF 10.95 10.95 9.78 9.80
rhPEVE A £F 4 NDF 38.58 38.58 37.20 37.25
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k1
lE| W RN InE SDA addition amount/ %
Items 0 0.2 0.4 0.8
HK 43 Ash 8.60 8.60 8.47 8.48
45 Ca 0.80 0.80 0.84 0.84
P 0.23 0.23 0.23 0.23

1) JEURE R 52 A A e 0 o S A R Al JEURE SR XU A B 3R KOS N T B Al Ingredients of Pennisetum hydridum
based on fresh matter and other ingredients based on air-dry. Nutrient levels based on dry matter.

2) IR KN & T 50K B2 fit The premix provided the following per kg of concentrated feeds: Cu ( as copper sulfate)
10 mg,Fe (as ferrous sulfate) 50 mg,Mn (as manganese sulfate) 20 mg,Zn (as zinc sulfate) 30 mg,Se (as sodium selenite )
0.10 mg,I (as potassium iodide) 0.50 mg, VA 1 500 IU,VD 550 IU,VE 10 1U,

3) B FR/K Y 1A E . Nutrient levels were calculated values.
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1.4.2  EHLFR & iyl E

S W8 Rk o BT B A e Joi i A B R ) T, R
FHLIC @ 2000 7 L8 (1 0T (CP) & ik, Ht T E
25 T4 5 (DM) % #, Van Soest 1 % 1
VBV LT 4t ( ADF) FIR P Uk & £F 4k (NDF) 7% &,
1.4.3  KESENNE

pH 2 HR w7 9 2810 i a2 O i, R
E-201-C A pH 31 E , & AR (NH,-N) & 5%
FAZR - AR AN e gk e, BAR(TN) &
R L E BB E . FLER(LA) (LR (AA) |
IR (PA) I TR (BA) & 2 R FH & LC-20A #Y
o TR A 2 1 A A2, £ 3 A InertSustain C18
(5 pmx4.6 mmx250 mm) ; i 3 /1 i pH 2.8 A9
0.05 mol/L H,PO,-KH,PO, Z& M i 5 2 Jf5 UK
FUEL 95:5 ZH A%, i~ 0.5 mL/min, HiE H16 T,
L0 HIG I 2% I 1N 210 nm, PEREIARRL 10 L,
1.4.4 THEERSTRMNE

JH Tt EB B 752 W B 7 ( ELISA) 12550 0 % it ¢
# 2 (AF) X 7 F ( DON) fl £ K 7k 8 ¥ i
(ZEA) i, R A & A i R AR A R

ANFE BRI S kR E A R,
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RIS H I 55 H Excel 2007 33 | 5 5% H SPSS
17.0 BRI < — MLt B R 2 1y U647 5 22 50 40T,
J % A Duncan [k #4725 i, 45 R DL
HPREZE" RIR

2 HRE55W
2.1 HRMMZEESHIT FTMR BB 5 B 20
TMR 7E 2 4S8 I PR A RS R, S0E 4 20 o 52 80
RS, IR A i B0 A, BE G & 9 A R) A 4
1, FTMR i (0 % #7248 5, 76 & W55 7 K JF 6 i
FTMR O A B & 1 & 8% 05 & 0k, 2156 35 RIFALAT
BEERHBETREMEG, SAEFN R R
LERSERE BRI 70 KA BT IR Rk Bl
JEWOE , BRI R LR A 5 A K EERT (]
SERE IR, L 0.4% H A5 5r 5 5,0.2% 1 0.8%
HKRZ(F2),
2.2 MW ZEHX FTMR B ES 22N
% 3 AT, 4541 CP & 22 B & e I [v) ) SiE
B R, R 49 F1 70 RIS EAR T KBS
7.21 Fl 35 KHEF(P<0.05) ; M [F] & EE B 8] T, CP
B 2 B XL 2 TR AN T I 2 1) 0 2 B T AR
R FE 0.4% 435 B fe i (R AL [H) 25 R AN 0 3
(P>0.05) , NDF Hl ADF & & 14 Jifi & B it 8] () 4E
KA B G 8 TR KBS 21 F1 49 K i,
0.4%41 NDF & i 8 % 5 T HA4 (P<0.05) ; &
TS 49 1 70 K, W Z RN 4l ADF & 73
BT XL (P<0.05) , H & M2 BR TR 4
Z IR ERANEE(P>0.05),
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x2 RMNZEHNIT FTMR B EIES K 0E

Table 2 Effects of SDA addition on sensory score of FTMR I
L7, T A R & W [A] Fermentation time/d
SDA addition amount/ % 7 21 35 49 70
0 17 18 18 17 17
0.2 17 18 19 19 18
0.4 17 19 19 19 18
0.8 17 18 19 19 18
Fx3 AMNZEHFT FTMR EMFESSEHNZM( THURERM)
Table 3 Effects of SDA addition on conventional nutrient contents of FTMR ( DM basis) %
s XXZ*M%W%??JDE % I} [E] Fermentation time/d
SDA addition
Items amount/% 7 21 35 49 70
0 13.22+0.11° 12.4620.13° 12.28+0.08" 11.90+0.13* 11.77+0.24°
biiki-a=biis 0.2 13.45%0.31° 12.79+0.25"  12.63£0.04"  12.16x0.15 11.97+0.68"
CP 0.4 13.71x0.35° 13.55£0.66"  12.42x0.15"  12.44%0.07* 12.25+0.62"
0.8 13.08+0.18" 13.07+0.42° 12.42+0.12" 12.13+0.41° 11.71+0.34°
b 0 44.97+1.18* 44.81x1.00* 43.36+1.00 44.06x0.99* 43.00+1.17
éﬂ&{ & 0.2 45.91£1.88*  44.52+1.73% 45.67+1.26 44.18£0.42* 43.39+1.58
NDF 0.4 48.63+0.76  48.08+0.33%™  45.65+0.53"  47.77+1.05"™ 44.52+1.88"
0.8 45.25£0.35" 44.42+0.58" 42.88+1.55 43.19£1.07* 43.13+3.21
I 0 26.29+0.23% 25.74+0.28%"  26.40+0.09*"  25.63+0.58"* 25.27+0.57%
oy - 0.2 24.80+1.52 23.77+0.93% 23.38+1.25%  23.16x0.89* 22.17+1.68%
ADE 0.4 23.93+0.09" 23.79+0.44" 24.45+0.04*%  22.02+0.20* 21.65+0.37*
0.8 25.13+1.12 24.29+0.15*"  24.25+1.44**  23.10+0.98" 22.91+0.02""

A 5 B TR AR AN R RS SRR 22 57 .35 (P<0.05) |, AT 8IS R AR AN R/ING TR ROR 2257 35 (P<0.05) . T KI[F,

In the same column, values with different capital letter superscripts mean significant difference ( P<0.05) ; in the same row,
values with different small letter superscripts mean significant difference ( P<0.05). The same as below.

2.3 HMMZERHXT FTMR % B S £89 800
% 4 ATHL, 25 21 pH Bl & e Ao I) 9 22 K B IR
RIS T R R I R BESE 35 Kk
SN ARAA , & e st ) X BB 4 A pH TGtk 35 5% i), {HL
5 T AR ML pH( P<0.05) 5 7F
LRI IR B2 R ,0.2% 40 pH i K T X}
B2 . 0.4% F1 0.8% 4 (P<0.05) , H. i i (IR 1H N
4.17, Bl K R ) 9 9E K NH,-N/TN % 8 7
1, RTEAESS 70 3K B fe KAH 5 A1 [A] & e st 1a) 1
Bifi 25 AL 2, 1 4 S £ 79 385, NH,-N/ TN 328 38 [
i, 76 0.8% 21 31k B B AR AH, BR & 55 35 K4,
0.8% 41 RN HRZH 22 (B 7E 4% & I e 0] i 28 47 7 Bk 35
Z5(P<0.05) . AR BN N R T R, 7l
iR F1 2, TR P 1 B & B IS 0] 9 98 4 40 F B °F 3 3k
B S ATE RS 21 KA TS 7 Kt %
I (P<0.05) H-TF A BEA 35 KA i KAH ; 4%

KRR [B] 2510 0.2% 41 FLIR & i1 8 2 & T X R
2H .0.4% (KBS 35 RIFERAM) F1 0.8% 41 ( P<
0.05) ; 45 K T 0] A 20 R 7 12 249 I XL 2 R 49 % Jin
RS T, H0.8% W T il 4 4
(KBEEE 7 RAF 0.4%41BRA1) .
24 FMWNZBEHXY FIMR EHSZSEW
Al

A KB , A4] AF SRR B 7
K 6.67~16.18 pg/kg F B2 & B 35 KAy
0.49~2.92 png/kg, A% 5.54 ~13.61 1%, )5 & W
RS B AR 5 M IR & TR B) R, AF i B AL
TR ARSI B 386 00 328 7 T B, 4% WL 20 R A s T
HIA W FEMT X RA (P<0.05) , fELRES 21 K
i, DON Fll ZEA & A BN 7 REHA /MR L
T, 105 Bl A& e A (] 19 S 4 2802 T B 5 45 & eI
] 5 DON F1 ZEA % 5t 4 8 R £ TR B4 s i 7 4
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I T, H 0.8 A 5X AR S HERERE  KF(P<0.05),
x4 FMRZBEHX FTMR % B S 8200
Table 4 Effects of SDA addition on fermentation parameters of FTMR
WiH XXZ;M%W%?‘\?JDE & BEIN [E] Fermentation time/d
Items SDA addition
amount/ % 7 21 35 49 70
0 4.57+0.10° 4.46+0.26 4.36+0.13 4.37+0.16 4.51+0.18°
oH 0.2 4.34%0.02*° 4.31+0.03° 4.17+0.05" 4.35+0.03° 4.30+0.03*"
0.4 4.72+0.11% 4.40+0.01° 4.23+0.05" 4.38+0.02° 4.36+0.03*"°
0.8 4.67+0.07"" 4.39+0.07° 4.35+0.03° 4.44+0.04° 4.40£0.08%%
0 1.52+0.09% 1.70+0.03" 1.71+0.05* 1.74+0.10% 2.23+0.28%
ASE/ BEA 0.2 1.35+0.07°¢ 1.37+0.06"" 1.42+0.81 1.46+0.19%¢ 2.01+0.02"¢
NH,-N/TN 0.4 0.93+0.02° 1.15+0.36" 1.26+0.65 1.29+0.03*" 1.73+0.08""
0.8 0.75+0.04* 0.87+0.13*" 1.02+0.01° 1.03+0.04*° 1.51+0.10%
0 1.96+0.02" 4.26%1.00* 5.45£0.61% 3.62+0.01%" 2.63%0.06"
R 0.2 2.90+0.30% 6.49+0.08" 7.83+0.04 5.18+0.16 4.72+0.04"°
R LA/ %
0.4 2.28+0.15™ 4.13+0.32*° 7.30+0.04 4.16+0.01"" 4.01£0.04°
0.8 1.78+0.06™ 2.90+0.19% 3.48+0.20* 2.38+0.41* 2.22+0.01*"
0 1.46+0.35" 3.78+0.14* 3.85£0.55" 3.58+0.06"" 2.10+0.01*
N 0.2 1.92+0.01% 4.70+0.35" 5.65£0.05™ 5.34+0.345° 4.87+0.18"
LR AN/ % , . :
0.4 3.16+0.03 4.89+0.01% 6.61+0.16% 5.61+0.43" 5.29+0.30""
0.8 3.21+0.01% 7.05£0.06 8.14+0.08" 7.87x0.08% 6.86+0.01°
x5 FMWUZEHX FIMR EHEZEWEM
Table 5 Effects of SDA addition on mycotoxin contents of FTMR neg/kg
Wi Xﬂz‘mlﬁﬂfj’@ﬁﬂ% & B [A] Fermentation time/d
Items SDA addition
amount/ % 7 21 35 49 70
0 16.18+0.50% 7.56x0.71% 2.92+0.60% 2.03+0.91% 1.56+0.16
;;;g?§ 0.2 12.31£0.93" 6.02+0.14° 1.3920.51* 1.11£0.20"™ 1.03£0.18™
AF - 0.4 11.07+0.35" 5.78+0.61"° 1.02+0.25* 1.00+0.174% 0.59+0.13*
0.8 6.67+0.48" 5.53+0.66"" 0.49+0.23* 0.38+0.22* 0.20+0.13*
0 266.05+23.91°  255.15+£79.95"%  202.34%65.92°  204.50+14.76° 201.05+41.60"
ulzui Aa ABb ABa 920Ba Aa
2 0.2 129.68+12.28 194.84+15.44 118.02+10.85 114.89+22.39%  105.26+36.69
DON 0.4 123.56+15.86"" 159.67+12.27*® 105.90£17.45** 107.60+18.77% 102.59+25.84"
0.8 95.19+8.92*"  129.20+14.52*°  55.35+18.83*  48.91+15.01**  44.33+14.97*
" 0 155.22+17.96°  164.60+13.56°  146.18+29.98°  128.00£25.17°%  126.55+36.84"
%;2;%; 0.2 135.20+21.21%%  131.49+15.66*® 123.70x18.53*®  103.05%24.82*"  92.80£10.75""
ZEA 0.4 136.80+24.75*  119.25%25.95*"  106.69+28.56"®  94.55+12.79*®  89.95+9.26*"
0.8 92.23+13.15* 84.45+29.91* 66.55+18.87* 66.25£18.46"  62.70x16.69"
ARG TP T 41 TMR #E & B 70 d J5 396 B4
3 W i B, SR FNZEAE | R I A IS I L 2 #h 1% XoF
3.1 FmMRZ AT FTMR BEEE R #2010 %ﬁm%nma%mﬁrﬂ%:ﬁ%ﬁﬂﬁﬁﬂ

XL TRINAE g £ R AT H ) B A 50 5 1) 410 7 2
oA TR AR R b R B R DR e R

aod
[y

RAEHN AR E KR T — S a,
%AM@T%M@WF¢k$%°W%ﬁTmL
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AT A 3 T AR & B I A b i oK S, A A
T TMR B KA TRAE, 2 2 B 81 Jn 4 FTMR

4 R R Xt R 2 v i, AT BE R T XL R Bk o3 i
HEZH CRFEHW

32 AMWZEBMI FTMR EMEHS L EN
=AU

ARG 45 R W | 5 0 B A E , A8 0 2 R
HREHE = FTMR 1 NDF 5 &, ¥ ik ADF & &, i
RS L 2, T BN BE A AR 21 4 Z A T I ad R b i
B A, 3R R AL R X 5 E AR i g 44
B3, WL B L FTMR H CP & & &
TXFHRZ, DL 0.4% 4 B, {H XL 2 R 4R S Jin 1 %)
CP &R R . ZEHFE " R £,
TEE 15 P I TR N RE W 1 CP & &, il 7
—ERE BV AEEENERNE, WO
BN I R R O R AR AR IR 0.2% I
0.4%41 CP fil NDF & s 50E 2/ T 0.8% 41,
X R UIAE— R TR IR 2 R A e I AR & 19
T A B 2R X W Rk 1 35 43T AR R AR Bk
NI HE T8 37 9 B A AR 1Y A, Bl &
P IS ] A SIE 1, 4540 CP & A7 BT R B, nT g2 75
b B b R A i 2 AR AR 5 ] R & I 2 T 1
(1) 5 AR i T G 1 7 I ORE SR
2578 b —%L, NDF Fll ADF & & 78 5 A~ & %
WINEM ETFaE R TR, XEFT
T v 2 A o A 4 R AR S R BN K R (R
e R S5 5R
3.3 FMMZEHX FTMR % B S 092

Catchpoole %5 " A 24 pH F R 4.2 LIF
WA D B LR WAL e, R EF IR B A
oM B, A i F & e R IR A A A
BE, BRI ) pH 5 SHHCRE T VOB L2 A B
o A5 pH BI7E K A 35 KB iE B R ARE, 1M
Je T RGE IR AL 2 B AN RE R MK pH, Hov 0.2%
20 pH H A%, 411 WA} 0.2% I FLIR & B 5
FHA 2 MW, U8 FTMR &
(1) LR A1 7F 38 B A A T R B = AR K AL R,
1575 R R B T, pH R, XL Z FR AN TR N
SN, /R & = Wi T m vl RE R R o B2 TR
WE ASRIRE T RE R O R . A6 78 fr A 75 IF
R i AR AN B PN R A TR, TTfRE &S FTMR

TS BT R OC, K I B R A T A e
AR R TR IR AN T /R . R4 BH 2 F 5 78 i X
CTRENX IR K I o O %) 52 ) )k B, R T B 56
30 KBF pH A 4.03, b5 #a TR20E , JF H 0.3% 4111
BB R EAL T 0.5% 4, X — 45 3R 5 A WF 58 4
oL, 3 2 PR A WL 2 TR B AR Sk — o 8 T 410 o 9] AR 4K
RE AT 30 i) A A A A L [R) 28 2L R TR R RL &
T 0 ) i 52 PTG, Ao 2 S 2 1+ 2L R A
R ARG LR 4% % M s i T %) 7= A, AT 2 i) — 2R
G kS H, NH,-N/TN KM T % B b 8 E
JoT FH B2 R 1) 43 i P2, LU (BB IR 106 P 2 11 o 4
fifp /L T R AR G S RV L
ZRENRE B X FTMR 1Y NH,-N/TN, 7] g &2 W &
R 1N B A AT ) W b A= %k R 1 T Y A i
15 g 3k R v e s A 1 2B s/, AT 42 R T
WS, AN, WO R i TR B A
TN DO BE , RE WL BFF 77 I 2k 72 P = AR 538 TR, %
TR R B BT A R A R AR AT 92 NH,-N
A ARG L BeAh, T R g i B AR IR
pH IR B A F w0 B A, BTt 2R i
(18 e AP R T 7 IRk A R R e M 45 2 AR
RIGLE R F, LB 49 d Z /i 75 R E NH,-N/
TN Fifi 5 I B5F 0] 79 22 K 2 18 Tt o, 3 i A K, H &
% 49 d J5 NH,-N/TN B & 38 i, 15 BH & B Asf [a) 2
FEMR R I 5, 3X 5 Luchini 2 BT ECE 5 Y
G R —2,
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Effects of Adding Sodium Diacetate on Fermentation Quality and Mycotoxin
Contents of Fermented Total Mixed Ration

WANG Ziyuan SHU Jianhong®™ CHEN Guangji WANG Xiaoli LI Shige

( Guizhou Institute of Prataculture, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China)

Abstract; The purpose of this experiment was conducted to investigate the effects of adding sodium diacetate
on the fermentation quality and mycotoxin contents of fermented total mixed ration (FTMR) , in order to pro-
vide a theoretical basis for the application of sodium diacetate in FTMR. A completely randomized trial design
was used. Added 0 ( control group) , 0.2% , 0.4% and 0.8% sodium diacetate into total mixed ration (TMR) ,
respectively, mixed evenly, and then bagged and sealed for fermentation. Samples were taken on the 7th,
21st, 35th, 49th and 70th day of fermentation to analyze sensory quality, conventional nutrient contents, fer-
mentation parameters and mycotoxin contents. The results showed as follows: 1) the sensory evaluation of the
FTMR of each group was excellent, and different addition amount of sodium diacetate had no significant effect
on crude protein content ( P>0.05) ; the content of neutral and acid detergent fiber in FTMR of the 0.4% group
was significantly higher than in the other groups at the 21st and 49th days of fermentation ( P<0.05) , while the
content of acid detergent fiber in the FTMR of each sodium diacetate addition group was significantly lower
than that of the control group at the 49th and 70th day of fermentation ( P<0.05). 2) The FTMR of the 0.2%
group had lower pH and higher content of lactic acid; ammonia nitrogen ( NH,-N) /total nitrogen ( TN) in the
FTMR decreased gradually with the increase of the sodium diacetate addition amount, and there were signifi-
cant differences between the 0.8% group and the control group at each fermentation time point except the 35th
day of fermentation ( P<0.05) ; the content of acetic acid in the FTMR of the 0.8% group had the maximum
value. 3) Mycotoxin contents in the FTMR were decreased with the increase of sodium diacetate addition a-
mount, and the aflatoxin content of the 0.8% group was almost undetectable at the 70th day of fermentation.
4) In addition, as the fermentation time extending, pH, the contents of conventional nutrients and mycotoxins
in the FTMR were decreased to varying degrees, and the contents of lactic acid and acetic acid were fluctuated
up and down; each group had a lower pH at the 35th day of fermentation. It is concluded that adding sodium
diacetate can improve the fermentation quality of FTMR, inhibit the proliferation of mycotoxins, and reduce
the loss of dry matter. Under the experimental conditions, the appropriate addition amount of sodium diacetate
is 0.2% to 0.4%.[ Chinese Journal of Animal Nutrition, 2020, 32(12) :5958-5966 ]|

Key words: fermented total mixed ration; sodium diacetate; fermentation quality; mycotoxins
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