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Table S1 Biochemical rate coefficients (vij) and kinetic rate equations (pj) for soluble components (i=1-12; j=1-19). The matrix comes from the ADM1 Bastone et al. [2]

Component— i 1 2 [ 3 4 5 6 7 8 9 10 11 12 3y
o Process l B B S, B S S s s S S 3 s Rate (pjkgCODmm ~%-d ~ 1)
i 1 su aa | Sy va bu pro ac h2 chd Ic IN 1
1 | Disintegration fsixe kgisXe
2 [Hydrolysis of carbohydrates | 1 Khyd.chXen
3 | Hydrolysis of proteins 1 Knyd prXpr
4 |Hydrolysis of lipids 1= frai frali Knya1iXii
5 | Uptake of sugar -1 (1-Yg)fpusu | (1-Ysu)fprosu | (1-Ygu)facsu | (1-Yg)fnasu - “(YsuNpac Km,su ke gy Xsult
6 | Uptake of amino acids A (1-Yga)vaaa | (1-Yaa)buea | (1-Yaa)fproaa | (1-Yaa)facaa | (1-Yaa)h2aa - I_‘ng Civis | N aa(Yaa)N pac Km aa ko045 Xaalt
11- 29
7 | Uptake of LCFA -1 (1-Y(,)0.7 (1-Y,)0.3 “(YiaIN pac Km fa Kge mx,a|2
- - - 1
8 | Uptake of valerate Kl (1-¥4)0.54 | (1-Y4)0.31 | (1-Y,)0.15 (YealNpac Km ca ko2 g X et 75y 700!
9 | Uptake of butyrate K (1-Y )08 | (1-Y )02 (Y )N pac K, ca Kgod—X o4 Tosars, !
10 | Uptake of propionate -1 (1- YD,O)O.ST (1- YP,O)O.AS - .—z- o Civi 10 -(Yp,c)N bac km‘pr s’DH;I_D)(D,DIZ
1-29°
11 | Uptake of acetate -1 (1= Yac) | - ‘E o Civitt | (YaclNpa km,ac k5o §5¢ Xacls
=19,
11-29
12 | Uptake of hydrogen -1 (1= Ypo) |- m);e Civiiz | (Ypa)Npae Kmh2 Kt nzxnzh
11- 29
13 | Decay of X, Kdec xsuXsu
14 | Decay of X, Kgec,xaaXaa
15 | Decay of X, Kgec x1aX1a
16 | Decay of X4 KgecxcaXca
17 [ Decay of Xy Kgec xproXpro
18 | Decay of X, Kgec xacXac
19 [ Decay of X, , Kgec xn2Xn2
7
b4
S <
g > E 5 E
= | |5 o o5 2 o o B & g e
5 A = 5 5 24 & Py 5 =1 29
§E |3E|SE SE B 3E e = Se °e ce Se
§E E ; 5E ; ; ; £ ; oF ° =f h
53 |:8l%s| 38 32 £ i is 5 |z
g0 |So |20 TO TO TO TO 59 £9 22 28 So 1= 1on 1IN tim 'h2
s |E2|62 32 52 52 52 >2 22 2 2z 3 l1=lpu! !
22 |E2|52 g 52 52 g2 < s< 2% £x 8= 1= 1pr i tim INH3, X ac
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Table S2 Biochemical rate coefficients (vi)) and kinetic rate equations (p;) for particulate components (i=13-24; j=1-19). The matrix comes fromthe ADM1 Bastone et al. [2]

Component— | i 13 14 15 16 17 18 19 20 21 22 23 24 36 37 38 39 Rate (p;kgCODmMmM -3
j Process| X Xen Xpr X Xsu | Xaa | Xy Xea Xpro | Xac | Xpp Xy Siac Xiact Xiaco Sca
1 Disintegration -1 fenxe | forxe | fiixe fxixc KgisXe
2 | Hydrolysis of carbohydrates -1 Knyd.cnXcn
3 Hydrolysis of proteins -1 Knya pvxDr
4 Hydrolysis of lipids -1 khyd i X
B
5 Uptake of sugar Ysu Km sukeebap m Xoulq
6 Uptake of amino acids Yaa Km,aa K iagaa Xaal1
S
7 | Uptake of LCFA Yia K fa Kors— 2 Xral2
s 1
8 Uptake of valerate A\ Km ca R—Esl' Ve Xod 7% Spu/ Sva !
S
b 1
9 Uptake of butyrate Yes K ca kg7 sbuxu 1»sva/shﬂ'
- S
10 | Uptake of propionate Yoro km‘prgxs'p’stfoxpm'z
11 Uptake of acetate Yac Km ac R—“&—i acxacls
E
12 | Uptake of hydrogen Yha Km.h2 Ks*néh Xnals
13 | Decay of X, 1 -1 Kgec,xsuX su
14 | Decay of X,, 1 -1 Kdec xaaXaa
15 | Decay of X, 1 -1 Kaoe x faXta
16 | Decay of X, 1 - Kgeox caX et
17 | Decay of X0 1 -1 KgecxproXpro
18 | Decay of Xy 1 -1 Koo xacX ac
19 | Decay of X, , 1 -1 Kgeoxn2Xn2
4 2 [
s T 5 o
k] 5 ° o ]
o | S e |3 E |5 |3.|¢
= o > - B 85 | 85 | & & b = S kel o~ P -
o & i R - YO A - N R 5 | & £7 o7 s 7 T | e
8¢ | 5 £ E | BE | 3E | §E | G4E se | Se | cE SE g€ FoE ToE |3 Inhibition factors:
%o Zo 20 a S0 ®a ©Q 250 co Y=} f¥a) S0 =) 0ESO 02850 g.E L= on N im
20 50 50 20 .0 | 20 | (O | 830 S0 %0 | 8o 30 Z0 | 5930 | z®30 | 22 et
£0 20 <O 2o SO =0 wo 30 20 509 50 Z0 TO SEZO 520 T2 17 'pHIN,lim 'h2
ES | 5% % 29 | 99 | E2 |52 522 | 22 |82 |29 | 59 |52 | $582 | %90 | 5E =1yl 1
oX | 0% aZ SE | 3% | <2 |22 | S92 | af [ <2 [T | o | L2 | ScoX | 5802 | 2 1 "pHIIN,lim 'NH3,Xac
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Table S3. Dynamic state variables included in the stoichiometry matrix (Tables A1 and A2).

Name Description Name Description
X, composite Spu total butyrate
Xon carbohydrates S pro total propionate

X pr proteins Sac total acetate

X u lipids S 1% hydrogen

X particulate inerts Scha methane

1 soluble inerts S;. inorganic carbon
Seu monosacharides Siv inorganic nitrogen
S.a amino acids Xou—no biomass

Sta total LCFA S at cations

Sva total valerate Sun anions
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