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A2 i AR TN v A L 7 288 1 4 e M I TR 2L B S 4 T
BEMHE A 2 E OB mRLT KA DEx! EXR!
CLAE BB R RO ARSI TR, Kb 4101255 2.8 L0l K223 R HR 22,
Kb 410128; 3.8 & & 24~ R AGE L, Kib 410128)

. RWHTC B TE PP T A AR TIOR8 B R AR IR (VFA) 2
ISR, )T SRR TTONDRE FE (SR R . A U8 1 3 NE SN YIA4-8 5 VFA B, 4y
79 MUR #74, DIJ AR BAN A58 . e Hiedfn ok 1 3 ZRT R 18 fRie S, &
5 14 55 SCI. 3 3 P sCAZ DI TR 1 AR LTI 380S0 &, 18 SO0 & ah Wit . 1A
TV R R WRNAINR . VFA #2450 Eefil . SR F TR 22 35 77 (MSPE) Al — S AH OC &
H(CCC)2 Fh oy 7% 3 ANZ S 2F8 B VEA R (4 SRS FEEAT VR0 20 M o 45 SRR 1«
BAN A 2, F% LAl SRS B e (W8 %40=0.140, P=0.007), TRIIRZELI RN 6.8%,
2 EER AR R KR B (47.8%). 3 MALRIATINARE . THR. HAhRRLLpl. B2,
BAN BRI T 2.8 LU (R0 B 3 AR vh de i 1), AH TOUDRG BEATS SRR, R 22 SRV T %8

i 22 B A 28 38 U] 7 R B 22 s G R E B (1) VEA A2 ik B TS AL
KA FERMERRIDTIG: A, TR ZESY T —BUEH SR, WA
TS S823

FE RN RV (volatile fatty acids, VFA) ARG & R B MAEY KR4,
SRR A B A A A ) T E R R OR IR R I R R EE 170%~80%) . VFALLHE 4
B2 ARG TRRANLAb I BERG IR, Lk /e, THERAN T R (58 B R 7= A VEA R = B
95%M. ZIRAN T BRSE R A MK AT AR, AR I 2 5K & B S AR AT, H8 Brunette

WokE H . 2017-11-01
HEETWH: ExaRE2%ESTHG1561143009, 31472133): EH K B3 0w B

(2016YFD0500504); FARAN (§32F) PRk R L 1% 4 (CARS-36); HEF
2 L2 T H (2016327)
BRI BER (19912, T, WACEFIA, BULIIA, MIER 4% 5 S50 9. E-mail:

HongXiangmao@126.com
*HEEMEE: £ 8 BIPFA R, E-mail: mwang@isa.ac.cn; AU, #82, Witk S,
E-mail: gaofx1964@163.com
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SEBIFISeymour 5 4R 18 , 88 B N VFALL B2 R 0524 (= Wi s ML B A S UM & &, X 4EREYY
FIEH R RS R G E 2
Yy4-98 B N VEA LU A AR R B A R R LIS A, L LR R AR 1 2 o
BB MR, (b2t B B AR R %Ak 2 AL o 7R 98 B N A R B e
VFA % 455 (B (AL R AL, AR S0 b SR AT &AL 22 44 598 B Y VFA i o & . LI,
Il 4127 2 4 T R PR AR A 27 28 43 TN 9524980 B P VFA LRl (S ANIS-61 R, T BB ASi Y
i SN [R) 1 DX RS [ 4EAR W 4981 B P9 VEA LB RS BE AR E R R 22 00 Ea, R AR Y
SHefiti SR E WA FL W B N VEA LB SR 2

1982 4, Murphy ¢8I 1 IRFIH 5 K247, B RS RN ikl 1 E
e B AME SRR (FRIFR MUR B, 1992 4F, Dijkstra 25014 MUR B SERY B 3F
—B5INJBE A pH A VFA & 415 MR ISGE %, #%E 7 R BiAY (iR DIJ B0 2006 4,
Bannink Z5107E DIJ BEARYELAS 51 N VEA A A4 igAe, Mg 7oA RERY (A FR BAN
ALY o AHIF T B A2 DR Al E 41 2 SRS AL T30 3 6 AL 4981 B N VFA LI 1B, 4R 1
SRR Ak SRS P2 (0 R R o A SO I G 2R 3R 2 R R IR T8 S, BB MIRE L T
JRR & TR A VEA B A (S B, R TN R 2 35 77 (mean squared prediction
error, MSPE)F1— 214 4 % & $(consistent correlation coefficient, CCC)2 F /3 #7 J5 5 1P [H
b3 b 3 A SO A SRS B2, BT 9045 A BT O A R R 5 A TR0 R T s L 5 A8
VFA 502 2
1 Bk
1.1 Bk

RWFERA T 3 NEMI R AR ERE VFA SR, 5008 MUR BEIE), DI AR
BAN FEAI001, fi [l 3 MRS BT 7 B2 e 220K, FRUAIRR 73 RS R (concentrate diet: C 47
F, RERIELE =>50%) FUHLEIH (rorage diet: R TR, FEklHLE <50%). 3 AMEAFE B
KFESHAHE: W5 K H s (TIEEmKWEY). k. d4ER. Fa4ERmHER
O &R REE. 5 KEHSR B A SRR, BN VFA Wl 3 AR R TR
SAHR N " IIEEL T 5 KAy (HARED F VA L] (BFRE) Z AL R
1.2 gy alie At
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ASHIE 58 BT FH Hp SRS S0 8 43 i3 3o A [ 0179 R Web of Science 1128 . 48 28 SR )
ey WAL BN FRRA TN 2 FR, 18 SO RIS E] 2 2000-2016 4F . R BB (WL Hi
R O E R BB AR A B AT I O B R 2 B Ak 5 8Os BE T
X LR ARE ChERREG R AT 2R ChEROLRED ., &
KA CRER R Esg (MR Mgkihs (RIS, KRFTHREk+
TESHE 105, TR 5. 168, TR 128, 2EM 2, BRI T S E Sy
B 20 120 320 LRSS 1908 25/ 2@ 258 FEUEAL b, AUOR T ALY 4R 1R
FRIIE S MBRBAF RS 2 ), B SCREEMEIR, E. TR EE. WRRA
F\ VFA &40 58 . 74, C WM O/ Hpl — AN T 70%, R HBI KT 70%
I SCUMIER (13D R IX LK AE SCLR TN 14 B, Uz OIITIE SO 3 3, & H
RS SO HAE SR 1 R (Wang ZE0MD . g 7 /8 (EH 1§20, Sun 2513, Yang

1. Peng 25051, Guo 2516, Pan Z5£U7IfIl Zhao 25081, XI&#H7 2 & (Wang 2519, Zhang %%
20y APEF 6 fE CHRAGEERI, EARSER, Guo ), Sun %524, Chen %51, Cao 251261,
A 1R (Wang %027, 34k, BURERIN T 1 FE R F KRR .
1.3 W3R R

R LM LT AR PR SCUR A, o SO0 A TR AR 5K I 5 28 3R 1) 7 7200 7 %
B E R, R BRSSO AN (OM). HEAR (CP). K5 (Ash) Al
FLIEIT (EE) WS35 2 [EH /0 Wik 2 5 0 25 (AOAC)2-30l =& J7 i, h ¥k veis 4 (NDF) A
FRYESE 4T 4 (ADF) % 827 Van SoestS5 BT VAN E o 30 S B 1 B B 2 35 401
WAMER, MS%H (HERRAMER s B8 TR ) BRI (CNCPSHA Z I A5 4
B ARG ) P TR AAYEBOK LAY AR 4 FE N DL N A B

ATV AR K AL & I=OM-EE-JiE ¥ -NDF-CP;
£ 4 Z=NDF-ADF;
Y FR=ADF- IR LB AR (ADL).
1.4 VKR B A R

PR AR T IR AL IAPRRS KAk 220 3 188 B A A i o ADRRS A 2 o AR 1 1Y

A S50 o g SR S VR | DRI AR A3 | 1S R AR A I B R B B 5]
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IR
B = r:r,+—{1 L

A PO AL 222103 198 B AT S 2 (%) aizA 2 L 3 O R
b I KISR0 S8 (%) N A I B

PR 2 5 B (%)
R (hD; khizd
S5 (98 B U A (hD); CNETIE (24 h).

TR AL 4L (R 88 B I I 26 S B Fox POV (AL, R AR

K¢ =[0.38+ (0.022 x D x 1 000/BW®75) + 2.0 x F2]/100;
Kpe = [0.424 + (1.45 x K, x 100)] /100,

X Ko AR RN TEEE R (WD) K WAETRHRUER R (D DN THFRRE
& (kg/d); BWOTSNARBHMAE (kg); FAMGRNSFEARAELE] (%),
15 BRLMHT

AR R F MSPERURT CCCP812 Fh 73 Br 754207 Ak 3 AMSEAY [ Tl KS F&  MSPE 43 #7512
045 AR 22 ()4 25 (error due to overall bias,ECT). [0 )4} % {5 (error due to the regression
slope from unity, ER)F1 ML %5 5 (random error,ED)3 #84y, LASZIE A 73 B R FER. CCC
S M AL (i 25 A2 1E R F(Cb), il 50E 15 S ) RO AR O R (), SEMIMEL B A bR v 22 A0 £
B SRR AEZE I LLAB (v), S DIE 55 00 SAR 18] (0 i S P (u)d 300 LA 2 AN 4T Tk A
M HA RS H W R T, 4R E VEA SA 09l 5 E . 2 SEHEAMHEESE
FKH SPSS 18.0 #AF#HAT MR 4T, W KT A P<0.01,
2 4 R
2.1 WY RS R

WA, TR, TR BB SRR 1. U524 DMI JEEIL T 10.5~24.0 kg/d,
PEME N 17.6 kg/d; AR EJLHE AL T 474~700 kg, “FHME N 560 kg. C Fakdlickn & &
(172~387 g/kg) =T R FAMRYL (86~244 g/kg), NDF & & (253~539 g/kg) 1T R 1Ak
“H (371~521 g/kg)s

T P ERAVERALRAS BICA CFRIREERD

Table 1. Summary of dairy cow dietary chemical composition (DM basis)

TiH Items FME e RBUME S BOKE

Mean SD Min. Max.

R E BW/kg(n=53) 560 54.3 474 700
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112

TYFREE DM (kg/d) (n=53)

TARR4L % Dietary chemical composition

C TR C diet group/ (g/ kg) (n=32)

ATYAPERR KL &9 Soluble and rapidly fermentable carbohydrates
VEM Starch

MG A4E NDF

A4 E Cellulose

F 414K Hemicellulose

R 1A¥2H R diet group/ (g/kg) (n=21)

ATYAPERR KL &9 Soluble and rapidly fermentable carbohydrates
VEM Starch

RS A 4E NDF

A4 Cellulose

F414E K Hemicellulose

2.2 TR S KACZEA I ST B A R

17.6

91.7
253
368
185
139

135
183
408
226
129

19.7
42.6
48.9
25.7
41.6

79.0
313
36.4
19.9
20.5

10.5

60.8
172
253
127
84

79

86
371
195
104

24.0

143.0
387
539
222
287

471
244
521
262
182

YRR G VERy S 2P ke LT 4E RN 1 R AR B A R A AVE e, C 1]

FZH A 358 0.60~3.13 kg/d. 1.37~3.52 kg/d. 0.59~2.59 kg/d. 0.46~1.42 kg/d 1 0.33~

1.99 kg/d, R GAFRZH A 4514 0.74~2.73 kg/d. 0.96~2.55 kg/d. 0.80~1.43 kg/d. 0.38~1.16

kg/d F1 0.66~1.75 kg/d (£ 2).

2.3 VFA &4 455 Lo $dis vl m

o8 B A S A R AR R EL BN R . ZRVE R AT 57.2%~72.9%, “FH1{H 65.5%;

PR IITE AL T 15.5%~25.4%, FIME N 20.2%; T EIKTEELT 7.5%~13.6%, “FIH

N 11.0%; HAER (EFERR. SRR TR FVEELT 0.8%~9.6%, “FHMEN 4.1%

(£ 2),

R URE E A AN VEA L] SRS

Table 2. Summary on the effective degradation of diet in the rumen and the VFA molar ratio

IiH Items

Item

C 14 C diet group/ (kg/d) (n=32)

A PERR KA 540 Soluble and rapidly fermentable carbohydrates
Ve Starch

A4 Cellulose

414 Hemicellulose

FHEHB CP

R T4 R diet group/ (kg/d) (n=21)

A PERR KA 540 Soluble and rapidly fermentable carbohydrates
Ve Starch

FEME

Mean

1.76
2.56
1.36
0.98
1.16

2.03
1.77

e RUME S ROKE

SD

0.552
0.590
0.451
0.270
0.349

0.592
0.416

Min.

0.60
1.37
0.59
0.46
0.33

0.74
0.96

Max.

3.13
3.52
2.59
1.42
1.99

2.73
2.55



Z4E % Cellulose 1.31 0.278 0.80 1.43

242 Hemicellulose 0.80 0.298 0.38 1.16
HEAMR CP 1.29 0.272 0.66 1.75
IR 5 o FE R YRR TR /%
4R Ac 65.5 3.79 57.2 72.9
W Pro 20.2 2.48 15.5 25.4
T Bu 11.0 1.65 7.5 13.6
HAEE OA 4.1 2.04 0.8 9.6
113 HROFE KRR FRBEMRTER. TRE.
114 OA included valerate, isovalerate and isobutyrate. The same as below.

115 2.4 MSPE /#rikgs #

116 % 3 A1 1 a0, BAN #7842, F2 L4 RMSPE #5¢/M(6.8%), 58 R 5 (R2) K (0.140);
117 MUR %4 RMSPE 5 K(21.6%). BAN BR85S SSIHE 1 — X BHZ 5 10 1 briESi
118 NEHE, fMZEKEBEMERRME (47.8%). 3 MERITNPIRR. T B AR Lk 1 R2

119  #J/hF0.100, ToEFEMLME (P>0.01).

120 %3 MSPE /Mg Fl &

121 Table 3 Summary of MSPE analysis
it MUR %! MUR model DIJ #%! DIJ model BAN ##%! BAN model
Model o’ WEKR TR KR ok AR TR OHMKR 2R WK T’ OHMR

Ac Pr Bu OA Ac Pr Bu OA Ac Pr Bu OA

ST Measured mean 655 202 11.0 41 655 202 110 41 655 202 110 4.1
M1 Predicted mean 527 228 183 64 616 216 101 6.6 624 223 119 34
WZ )5 MSPE 200 242 556 127 521 250 3.65 141 198 13.0 39 50
B iRARX % % RMSPE/% 21.6 244 676 862 110 248 173 909 68 179 179 540
BITTRAERT R 2240 ) Components of RMSPE
BAMMZRIRE ECT/% 83.5 282 944 388 295 83 225 447 478 348 188 114
FEAR 2 E ER/% 11.0 47.6 063 290 493 687 1.7 263 1.0 198 8.1 6.6
BENLEN. ED/% 55 242 50 322 212 231 758 29.0 512 454 731 820

122 25 BRESEER

123 22 5 Ak AR 2 TR I — IR A2 B 25 R L3R 4. MUR BE8L, DI BERL 208 . TR AN HiAth

124 P2} BAN 574 YRR PSR 72 5 Al S ARV LA O R R . R S 0 EUALZE 57t B35 (P<0.01);
125 BRI B 22 15 A SR S R[] U 0 R AR 30 R2 VB L XA AE 0.019~0.749.
126 R4 TR SRR LRSS &

127 Table 4 The linear relationship between the predicted residuals and values

WiH Items FH2 Slope #EE Intercept HeE 2B



128

129

130

131

132

133

134

135

HRAEL »

HfE PR PH HfE PR P1H

Value SE P-value Value SE P-value

MUR ##! MUR model

LR Ac -0.850 0.084 <0.001 57.6 4.46 <0.001 0.666
W Pr -1.110 0.110 <0.001 22.6 2.54 <0.001 0.663
T Bu -0.615 0.253 0.019 4.0 4.64 0.392 0.112
HABTE oA -0.990 0.165 <0.001 4.1 1.09 0.001 0.474
DIJ #% DIJ model

LR Ac -0.862 0.079 <0.001 57.0 4.90 <0.001 0.699
W Pr -1.120 0.091 <0.001 22.7 1.99 <0.001 0.749
T Bu -0.395 0.385 0.311 491 3.91 0.794 0.022
HABTE oA -1.030 0.170 <0.001 4.30 1.17 0.010 0.476
BAN #%! BAN model

LR Ac -0.262 0.261 0.321 19.4 16.30 0.239 0.019
W Pr -1.180 0.250 <0.001 24.1 5.58 <0.001 0.303
T Bu -1.870 0.821 0.027 21.4 9.77 0.278 0.100
HABTE oA -1.223 0.682 0.080 4.9 2.33 0.042 0.075

2.6 CCC 7ririkgi R
FH7 5 A 2 AT %0, BAN #E% 2,88 Efsl CCC fE 5k (0.178), MUR BAUR /)N (0.044),
BAN R 22 G FE AT 0 Pt di i v . IR T MRORN HAd R LU A5 N 8 5
SSIE AR 22 73 A SR 7R 8 CCC B/ T 0.120, R Z 5 EAERNATTFE S 0 bruELk
AR 3 BRI PR 1) Co KT 0.200, w B/ T 0, Ui W PIIR HL A3 =
i o
RS CCC e il

Table 5 Summary of CCC analysis results

SR 2 A b 22 A SRR A A

HEZ ML v

2RI T

i MUR ## MUR model DIJ # %! DIJ model BAN %! BAN model
Model B R TR OHMER 2R WKk TR HhR 2k Wk TR HaR
Ac Pr Bu OA Ac Pr Bu OA Ac Pr Bu OA
0241 -0.133 0216 0.010 0236 -0.179 0223 -0.024 0368 -0.098 -0.153 -0.052
SEIME S5k HAE R mFEFRE u 298 -096 -566 ~-1.12 087 -048 0.88 -129 127 -1.16 -1.20 0.77
062 080 178 1.04 058 066 271 1.08 201 1.79 5.69 432
Cb 0.180 0.675 0.582 0.614 0.653 0832 0520 0.545 0485 0.539 0.274  0.388
—EMEA R R EL CcCC 0.044 -0.090 0.013 0.006 0.154 -0.149 0.116 -0.013 0.178 -0.053 -0.042  -0.020
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137 ek WhEJR B N VEA UG AR 5SS E ) B — R |2k, REZk: 1 0 1 hRdEL.
138 Solid line: The regression line between predicted and observed VFA proportions in rumen of dairy cows;

139 dashed line: 1 : 1 standard line.
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Relationship between predicted and observed VFA proportions in rumen of dairy cows
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Solid line: The regression line between residual ( observed value — predicted )  and predicted VFA
proportions in rumen of dairy cows; dashed line: 0 standard line.
B2 @R N VEA LBk = S EE R < &
Fig.2 Relationship between residual and predicted VFA in rumen of dairy cattle
3%

Alemu S54RI H] 141 HY3 8RS T 4 A VEA B8, 455007 MUR BEAYIfil S0KS
FERE . X 5ARIG LS B —8. ABFRH, MUR B RZIET 0.1, K& EMEHE. MSPE
BT RV, M. IR T BRI AR IR ) B A v 22 R AR 30 R 28R I 1 AR R 22
(K1 50%. PRZESMHFMERATEE 0 b RA PR MY, HOm. WRAMAMREZE Y
il SR [0 V51 7 R A R 5 R B 22 37 3% . MUUR B304 % 18 VFA 4100 BB G R . ML
FEALAIR ORI R4, 534k, MUR BAURIF P2 R 2E VEA SRR & 10224050 5 VFA %
oy %54k 2% Chamberlain Z542VH1 Loncke 2543 LAt PRI AR FIZE98 B N VFA 4R 45 R 2
e WA B 28R 5N T2 . Morvay Z5U4R ] 101 AP BB 1R T 6 4 VFA
AL, 25 ORI MUR BB (R SRS BERUIR, DRI PO ZR R 2E 2 Pl s 2 58 3 2 VA 4K
I T AR B PR RN B AR I R TS S 09298 B VFA 2. RIBE,  ARHF 58 MUR A28 ik 55
R EERURAR AR 2 4> 1) MUR BEANEH I8 VEA #4100 A4 e 2 . HH B AL AT i
FIFH PO 20 T F PR AR A0 2 B0 g B S R ART R AN IE & 4 2R 1440,

Dijkstra ZPHA N R 21 5 & 98 B 7= AR I —306 4> VFA $08 B BERSCRI BRIk, DI LAY
5INT Hogan™Ifl Danielli =4S 1) 2.8 HER. TR DA Ah VEA IIMIGE R . 7
4k, DI EEASESIN TR A pH B, KA B A pH 250 VFA A2 R B2 51440,
AHEFE CCC TR Bor, DI BRI RS MR (BIMKT 0.1600, H R* KT 0.100,
ToREAINME . RS EE AT 0 bRl A R MY, O WEAMHAMER T
BBk 22 54 S A5 R AL R A 2 7 B3 . B4, RIS C WM 2. NERA
H AR TR 5 SR 1) 22 5t LT 5540 2 - Bannink 25475 A 452 B0 VA 3 RS AL,
W DI BRI A BORS FE R, JF B R WS C TaARIK VFA L1 T 5 Sl 1) 222 5
HIMWIEy . 1 DI B SRS FE AR SR KT Pl e e . DAY S &R T VFA FUL
R, BAHEE] VEA Z 8] AR BRI A g 60, 2) AN AT 25 FR B R R i A
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X VEA LBl fr 5z sl

BANMERY 5] N CUWE FEAR A BOVEA S 250 (AR 2. B, 1 molBR/KIb &4 Crl ik
KA JER . AFYed. PAF4ER) 1A BRMR AT A B2 mol ZERF A ER . 1 mol T
FRAIECAER, 11 mol &K 45T 241 F0.55 mol B /K Ak &4 IK CREHST. Rk, BANMEALS K AL
L5 AR AN TR TR (PSS 28y R AE SR (¥ Bt Bl DA2. iHhAh, BANMRALIE 5]\ T VFAIK
W SORIAE S8 T 26 55 K 1. BANASSRUAHLIR 15 CURE B AR E L i 72, 3 — B4R T LAY
XTVEAR 2153 LU A SRS BE - Morvay S5 HIRIE 5845 ORI, AHLEMURBEALAIDIIEAY, BAN
BRI T SRR SRR RS, X AR AR —5 . AWHTid, SRR H I TRNME 5 e A
I REZER B, HMSPENICCC Mk ut ], BANMER 2,1 [ fili SRS B 2 3 A v iy
IO

BANBLR EARYE & 1 SR IAG FORE B, (FRAZAE R T R RS FE A IR (CCCE /N
10.200), R¥)NT0.200. MSPEZH /343 M Ryt i, LFREE A 22 AR R 25 I T BALY
SHARZENIA5Y% . FHIRHEFE CE SR B VAT LG 52 1RDHR op 4k 2 20 43 RO B2 im0, R F 7 C i
HAMRGARH TR SN AR TBANBR i ey it N i CHRRAL AR IAARZL NDF & &7
BfEm TBANA AR INDF & &, Ui W FRATT B S5 A DR i A MINDF 5 & 73 AR T Al s 1
BANR AL H 37 I A8 FH (K 9 2R TR o 57 22 AR G, e 909 2 ) 7 7K ST B A R G A BS0-511, s
41, BANMELALZE ST BE T VEA S A5 (W CRAT B %A [F] . Murphy! 24138, 781 B VFA
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Accuracy analysis of Prediction of Ruminal Volatile Fatty Acid Profiles in Chinese Lactating
Dairy Cows by Stoichiometry Models
MAO Hongxiang'>* REN Ao*? WANG Min"** GAO Fengxian®>** ZHANG Xiumin'
MAGN Zhiyuan! TAN Zhiliang'

(1. Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125,
China; 2. College of Animal Science and Technology, Hunan Agricultural University, Changsha
410128, China; 3. Hunan Collaborative Innovation Center of Animal Production Safety,
Changsha 410128, China)

Abstract: This study was conducted to evaluate the accuracy of models to predict ruminal volatile
fatty acids (VFA) profiles in Chinese lactating dairy cows, and to analyze factors that affect the
accuracy of the models. Three classical models of ruminal VFA stoichiometry were selected,
which were MUR model, DIJ model and BAN model. The VFA data was selected from 18
articles of Chinese scientists, including 14 SCI articles, 3 articles from Chinese Core Journals and
1 unpublished manuscript, and data included diet, body weight, dry matter intake, feed additives,
VFA proportions. Mean squared prediction error (MSPE) and consistent correlation coefficient
(CCC) methods were employed to evaluate the prediction accuracy of MUR model, DIJ model
and BAN model. The results showed as follow: BAN model had the highest prediction accuracy
of acetate proportion (R?>=0.140; P=0.007, RMSPE=6.8%) ,  with overall bias being 47.8%.
Propionate, butyrate and other acids proportions could not be predicted by the above three models. In
conclusion, BAN model has highest prediction accuracy to predict acetate molar proportion
among the three models, but the prediction accuracy is still low with the error mainly coming from
the overall bias, and it is necessary to make use of more data to establish a VFA stoichiometry

prediction model suitable for Chinese national conditions.
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