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Figure S1. Culture kinetics of Lb 1 in alternative media based on marine peptones from discarded fish
and by-products. Peptones A: ®: BW; ®: RS; ®: Ma; ®: Po; ®: Gu; ®: MRS. Peptones B: ®: Gr; ®: Me;
®: Ha; ®: Bo; ©: AHM; @: MRS. Experimental data of biomass (X), viable cells (G), lactic acid (L) and
acetic acid (A) were fitted to the logistic equation. The confidence intervals of experimental data (for
two replicates) were in all cases lower than 15% of the experimental mean values and omitted for
clarity.
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Figure S2. Culture kinetics of Ln in alternative media based on marine peptones from discarded fish and by-
products. Peptones A: ®: BW; ®: RS; ®: Ma; ®: Po; ©: Gu; @: MRS. Peptones B: ®: Gr; ®: Me; ®: Ha; ®: Bo;
AHM; @: MRS. Experimental data of biomass (X), viable cells (G), lactic acid (L) and acetic acid (A) were fitted to
the logistic equation. The confidence intervals of experimental data (for two replicates) were in all cases less than
15% of the experimental mean values and omitted for clarity.
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Figure S3. Culture kinetics of Lb 3 in alternative media based on marine peptones from discarded fish and by-
products. Peptones A: ®: BW; ®: RS; ®: Ma; ®: Po; ©: Gu; @: MRS. Peptones B: ®: Gr; ®: Me; ®: Ha; ®: Bo; ©:
AHM; @: MRS. Experimental data of biomass (X), viable cells (G), lactic acid (L) and acetic acid (A) were fitted to
the logistic equation. The confidence intervals of experimental data (for two replicates) were in all cases less than
15% of the experimental mean values and omitted for clarity.



TSUN
——— WHV UM
e 94 UM

= "H UM
] N UM
= D UM
e PO UM
[— I A
e PN UM
] S¥ UM
] MdUM
" WHY °H
o %4 °H
o "H °H
== °W °H
—— D °H
= 'O °H
o % °H
] "W °H
oy SH °H
| — L0 5
e WHV IS
= 99 1S
o *H IS
] N IS

0.5

0.4+
3

=3 = =

(1192/3) $1500 uonpnpoid sy

TSN

1 NHY UM
] % UM
o "H UM
] W UM
e OUM
e PO UM

2.0

5
104

(9/3) $1502 uopnpoad ssewory

G TSN
] WHY UM
= %4 UM

o "H UM

[ o um

— R )

— "9 UM
= 9d UM

[ UM

g S¥ UM

] MU UM

——INHV °H
roqg eH

[ eH °H

AN TaH

Rt

[ DO 9H

Fod 2H

[eINoH

[y OH

[ M OH

[INHY S

Fog™is

— ®H¥S

LR

F97s

Fno™ys

= 9 1S
= IS
] S¥ IS
o M4 S
[ | SUN

-+ e o — =

(1199/3) 1500 vononpoad poe onaoy

L | SUN

0.4

T
'
=

0.24
0.1

(9/3) sps00 uononpoad poe onoer

Figure S4. Economical evaluation of Lb 2 bioproduction costs in the culture media studied.
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Figure S5. Economical evaluation of Ln bioproduction costs in the culture media studied.
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Figure S6. Economical evaluation of Lb 3 bioproduction costs in the culture media studied.



Table S1. Numerical values and confidence intervals for parameters obtained from experimental data of Lb 2 modelled by equations (1-4). R? is the determination coefficient among
experimental and predicted data. NS: not significant. MRS1 and MRS2 are used as control commercial media. Different letters in each row (as superscript) means significant difference
between fish peptone media and control media (p <0.05).

Sk_BW Sk_RS Sk_Ma Sk_Po Sk_Gu Sk_Gr Sk_Me Sk_Ha Sk_Bo Sk_AHM He_BW He_RS He_Ma He_Po He_Gu MRS1
Biomass (X)
Xm 3.17+0.204  3.29+0.19%8  3.03+0.274  3.23+0.214  3.09+0.20~  3.19+0.20~4 3.31+0.23A4  3.19+0.164 2.81+0.124 3.15+0.254 2.87+0.344 2.98+0.064 2.77+0.174 3.10+0.254 2.37+0.308  2.89+0.204
Um 0.38+0.124  0.36+0.094  0.40+0.194 0.29+0.074  0.31+£0.084  0.33+£0.094  0.34+0.10~4  0.31+£0.06~4  0.29+0.054 0.33+0.114  0.18+0.054 0.30+0.034 0.31+0.084  0.30+£0.084 0.21+£0.094  0.25+0.072
Ax 7.21£1.384  6.79+£1.224  7.30£1.94~4 6.52+1.364 6.53+1.404 6.19+1.384 6.61+1.484 6.63+1.10~A 7.61+£0.854 6.58+1.73A 4.55+2.354  6.88+0.46~ 7.44+1.28~ 7.86+1.594 8.48+2.41A 6.58+1.52A
HUx 0.48+0.164  0.44+0.124  0.52+0.264 0.36+0.094 0.40+0.124  0.42+0.124  0.41+£0.13~4  0.39+£0.094  0.41+0.084 0.42+0.164 0.25+0.084 0.40+0.04~ 0.44+0.13~4 0.38+0.124 0.36+0.17~4  0.36+0.11~
(24 11.4+0.84 11.4+0.7A 11.1+£1.12 12.0+£0.94 11.5+0.94 11.0+£0.84 11.5+£0.94 11.8+0.74 12.5+0.54 11.3£1.04 12.8£1.94 11.9+£0.3A 11.9+0.82 13.1£1.14 14.0£1.7A 12.1£1.04
tmx 15.6+£1.84 15.9+1.64 15.0+£2.44 17.6+£2.0A 16.5+2.04 15.8£1.94 16.3+£2.0A 16.9+1.62 17.3£1.2A 16.1+£2.4A 20.9+4.2A 16.9+0.64 16.5+1.84 18.4+2.3A 19.5+3.64 17.6+2.24
R? 0.993 0.995 0.986 0.995 0.994 0.994 0.993 0.997 0.998 0.990 0.986 0.999 0.995 0.993 0.983 0.994
Cells (G)
Gm 12.8+1.6A 12.8+1.94 12.1+£1.24 12.8+£2.0A 12.5+1.4A 12.6+1.14 13.2+1.4A 13.4+2.94 12.5+£2.64 12.2+1.4A 11.4+£2.14 11.2+1.4A 14.3+2.54 13.0+£1.54 12.7+£1.2A 12.3+1.24
UG 1.03+0.474  1.00+£0.534  1.13+0.504 0.96+£0.534  1.27+0.664 1.18+0.714 1.08+0.434 0.76+0.44~ 0.78+0.494 1.38+0.794 0.84+0.54~4 1.38+0.874 0.95+0.51~4 1.48+0.884 1.45+0.71~4 1.23+0.97A
Ac 3.36£3.004  3.06 (NS)  3.71£2.554 254 (NS) 3.73+2.834 4.00+2.064 3.35+2.584  1.43 (NS) 1.45(NS) 3.58+2.814 294 (NS) 4.36+£2.864 2.04 (NS) 3.15+2.924 3.50+2.404 4.14+2.17A
Uc 0.32+0.264  0.31+0.254  0.37+0.224  0.30+0.234 0.41+0.31~4 0.38+0.24~4 0.33+0.154 0.23 (NS) 0.25+0.184 0.46+0.284 0.30£0.214 0.49+0.334 0.26+0.174  0.46+0.294 0.46+0.244  (0.40+0.33~
G 9.60+1.124  9.44+1.184  9.08+0.964  9.23+1.264 8.66+1.054 9.34+1.124 9.43+1.554  10.2+1.24  9.43+3.394 7.98+1.54~4 9.70+2.864 8.41+1.564 9.61+2.794 7.54+1.60~4 7.88+1.324 9.14+1.154
tmc 15.8£2.14 15.8+2.54 14.4+2.1A 15.9+£2.7A 13.6+2.24 14.7+£2.4A 15.5+2.4A 18.9+8.64 17.4+8.0A 12.4+3.3A 16.5+6.6A 12.5+3.4A 17.2+6.54 11.9+£3.54 12.3+£2.84 14.1+2.4A
R2 0.977 0.966 0.981 0.962 0.973 0.980 0.981 0.945 0.942 0.969 0.950 0.968 0.958 0.965 0.977 0.977
Lactic acid (L)
L 15.9+1.14 15.6+1.24 15.7+0.94 16.3+1.24 16.6+0.94 16.2+0.84 15.5+0.64 15.6+0.94 16.2+0.94 15.9+0.84 15.8+1.14 16.2+0.64 15.2+0.84 16.2+1.04 16.3+1.14 15.9+1.44
UL 1.48+0.384  1.39+0.41~4 1.84+0.534 1.43+0.384 1.45+0.274 1.29+0.224  1.64+0.294 1.56+0.364 1.44+0.294 1.53+0.304 1.38+0.354 1.60+0.254 1.77+0.454 1.50+0.344 1.56+0.394  1.23+0.334
A 6.45+1.434  6.13+1.724  6.57+1.29~4 593+1.604 5.94+1.124 5.99+1.104 6.91+0.884 6.39+1.224  6.34+1.194 6.09+1.064 6.28+1.514 6.45+0.824  7.49+1.14A 6.92+1.274 6.76+1.384  5.97+1.834
y7i3 0.37+0.114  0.36+0.124  0.47+0.14~4  0.35£0.114 0.35+0.074  0.32+0.064 0.42+0.084 0.40+0.104 0.35+0.084 0.38+0.084 0.35+0.104  0.40+0.074 0.47+0.134 0.37+0.094 0.38+0.114  0.31+0.10~
T 11.8£0.94 11.8+1.14 10.8+0.74 11.6£1.0A 11.7+£0.7A 12.3+£0.84 11.7+0.54 11.4+0.7A 12.0+0.84 11.3+£0.74 12.0+£1.0A 11.5+0.54 11.8+0.7A4 12.3+£0.84 12.0+£0.94 12.4+1.34
tmL 17.2£2.14 17.4+2.54 15.1+£1.7A 17.3£2.3A 17.4+1.62 18.5+£1.7A 16.4+1.24 16.4+1.7A 17.6£1.7A 16.5+1.54 17.8£2.24 16.6+£1.14 16.1+£1.54 17.7£1.94 17.2+£2.0A 18.9+2.84
R2 0.995 0.992 0.994 0.993 0.997 0.997 0.998 0.996 0.996 0.997 0.994 0.998 0.996 0.956 0.995 0.992
Acetic acid (A)

Am 2.10+1.34  1.89+0.71 1.57+0.77  1.77#0.95 395(NS)  5.68(NS) 2.35x2.004 2.49+0.814 30.7(NS) 440(NS) 348(NS) 559(NS) 236(NS) 6.93(NS) 253(NS) 203 (NS)
vA 0.07£0.024  0.09+0.024  0.08+0.034  0.07£0.024  0.11 (NS)  0.17 (NS)  0.07+0.034 0.10+0.024 0.92(NS) 0.15(NS) 0.11(NS) 1.59(NS) 0.06+0.04~ 0.21 (NS) 0.10+0.0724  0.10+0.052
Aa 9.62+5.024  15.1+£2.1A 11.6+3.7A4 11.9+£3.7A 19.4 (NS) 21.7 (NS) 5.12 (NS) 13.7+2.14 4.01 (NS) 20.6 (NS)  18.2+12.74  44.6 (NS) 8.52 (NS) 25.2 (NS) 15.9+8.7A 18.4+6.04
Ha 0.13+0.064  0.19+0.064  0.19+0.124  0.15+0.104  0.11 (NS)  0.12+0.08~4  0.12+0.094  0.16+0.04~  0.12+0.094  0.14+0.114 0.13+0.054  0.11 (NS)  0.11+0.064 0.12+0.104  0.15+0.094  0.19+0.154
(7} 25.0+10.84  25.8+4.7A 21.9+6.64 25.1 (NS) 37.2+£1.34 40.8 (NS) 21.9+16.4 26.0+4.44 57.8 (NS) 354 (NS) 33.6+18.64 653 (NS) 273+2094 41.5(NS) 29.2+15.64 29.0+10.1~
tma 40.3£17.34  36.5+£7.84  32.3+12.54 38.3+x13.04  55.0 (NS) 81.8 (NS)  38.7+28.24  38.2+7.2A 76.4 (NS) 50.3 (NS) 49.0+24.74 778 (NS) 46.0+31.74 57.6 (NS) 42.5+22.94 39.7+15.12
R2 0.982 0.994 0.970 0.987 0.957 0.974 0.952 0.996 0.976 0.969 0.991 0.953 0.971 0.967 0.981 0.990
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Table S2. Continuation of Table S1.

He_Gr He_Bo He_Ha He_AHM He_Me Wh_BW Wh_RS Wh_Ma Wh_Po Wh_Gu Wh_Gr Wh_Bo Wh_Ha Wh_Me Wh_AHM MRS2
Biomass (X)
Xm 29340214 2.99+0.134  2.80+0.154  3.14+0.204  2.99+0.094 3.10+0.11~4 3.20+£0.13A4  3.01+£0.09~4  3.18+0.11~4 3.20+0.204 3.16+0.14~A 3.27+0.204 3.17+0.164 3.19+0.374  2.98+0.284  3.09+0.304
Um 0.30£0.094  0.32+0.064  0.27+0.064  0.35+0.104  0.32+0.044 0.35+0.054 0.35+0.064 0.33+0.054 0.34+0.054  0.34+0.094 0.31+0.05~4 0.29+0.064 0.30+0.064 0.18+0.054 0.30+0.11~4  0.25+0.084
Ax 7.03£1.504  7.38+0.894  7.01+1.14A 7.96+1.274 7.85+0.62A4 7.86+0.70~ 8.17+0.794 6.78+0.67A  8.00£0.70~  8.07+1.284  7.53+0.884  7.04+1.254 7.19+1.024 3.61+2.264  6.01£2.024  6.06+2.064
Hx 0.40+£0.15~4  0.43+0.094  0.38+0.094  0.45+0.134 0.43+0.064 0.45+0.074 0.44+0.084 0.44+0.07A4 0.43+£0.074 0.42+0.124  0.40£0.074  0.35+0.084 0.38+0.084 0.23+0.184  0.40+0.17A4  0.32+0.114
[ 12.0+£0.94 12.0+£0.54 12.2+0.7A 12.4+0.82 12.5+0.4A 12.3+£0.42 12.8+0.54 11.3+£0.4A 12.7+0.54 12.8+0.84 12.6+0.62 12.7+£0.94 12.5+0.7A4 12.5+0.84 11.9+1.34 12.3+£1.4A
tmx  17.0+2.1A 16.6+£1.2A 17.4+1.64 16.9+1.84 17.1£0.94 16.7+1.04 17.3£1.1A 15.8+0.94 17.4+1.0A 17.6+£1.84A 17.6+£1.34 18.4+1.94 17.7+£1.54 21.4+4.2A 17.0£2.94 18.5+£3.1A
R? 0.993 0.998 0.996 0.995 0.999 0.999 0.998 0.999 0.999 0.995 0.998 0.996 0.997 0.988 0.992 0.990
Cells (G)

Gm 14.2+1.7A 13.2+£1.4A 13.5+1.4A 12.6+1.04 12.3+£1.0A 13.0+£1.34 12.3+£1.0A 12.6+1.64 12.7£2.14 12.7+0.84 12.8+1.54 12.9+£1.34 13.4+1.04 12.4+2.0A 13.0+£1.34 13.3+£1.64
[Ze] 1.26+£0.654 1.50+0.834  1.46+0.72~4  1.69+0.71~4 1.66+0.784 1.33+0.61~4 1.62+0.764 1.49+0.934 1.16+0.824 1.91+0.674 1.51+0.884 1.81+£1.00~4 1.93+0.80~4 1.26+0.954  2.19+1.40A  1.10+0.524
Ac 2.75(NS) 3.07+2.73 3.46+2.53 4.88+1.76 4.61+1.95 3.86+2.47 4.05+2.00 4.12+2.96 2.80(NS) 4.56+1.33 3.85+2.76 4.42+2.24 4.59+1.63 3.30(NS) 5.03+2.21 2.98(NS)
J72e] 0.36£0.20~  0.46x0.27A4  0.44+0.23A  0.54+0.244 0.54+0.274 0.41+0.20~ 0.53+£0.26A4 0.47+0.31~A 0.37+0.284  0.60+0.224  0.47+0.29~4  0.56+0.3224  0.58+0.254 0.41+0.334  0.68+0.45~  0.33+0.17A
G 8.37+1.81~4  7.47+1.50~4 8.06+1.40~4 8.60+0.94A 8.31+1.054 8.75+1.384 7.83+£1.094 8.35+1.62A 8.24+2.37A  7.88+0.71~4 8.08+1.51~4 8.00+1.214 8.05+0.87A 8.21+2.284  7.88+1.18~4  9.00+1.804
tmc  14.0+4.1A 11.9+£3.24 12.743.04 12.3+£2.04 12.0+£2.24 13.6+3.14 11.6+£2.3A 12.6+3.54 13.745.3A 11.2+£1.54 12.3+£3.24 11.6+£2.54 11.5+1.84 13.1+£5.04 11.0+£2.4A 15.0+4.1A
R? 0.968 0.970 0.977 0.987 0.984 0.980 0.983 0.967 0.947 0.991 0.970 0.977 0.988 0.946 0.974 0.974
Lactic acid (L)
Lm 16.5+£1.24 16.3£1.3A 15.9+1.04 16.2+0.94 16.4+0.94 16.5+0.94 16.5+£0.7A 16.3+£0.7A 16.4+0.7A 15.2+1.0A 14.8+0.62 15.9+0.7A 15.7+0.84 16.3£1.3A 15.9+1.04 15.8+1.1A
UL 1.58+0.43~4 1.36+0.354 1.45+0.33~4 1.45+0.27A4  1.58+0.324  1.67+0.364 1.94+0.394 1.77+0.354 1.37+0.194 1.46+0.334 1.52+0.24A 1.50+0.254  1.49+0.29~4  1.36+0.354  1.45+0.33A4  1.31+0.334
A 6.69+1.494  6.90+1.594 7.11+1.304 7.24+1.084 7.23+1.094 7.64+1.124 7.77+0.898  6.73+0.96A 6.37+0.884 7.96+1.27A  7.59+0.81~4 7.38+0.90A 7.38+1.084 6.90+1.594 7.11+£1.30~A  5.25+1.594
y7 0.38+0.124  0.33+0.10~  0.37+0.094  0.36+0.074  0.39+0.094 0.41+0.10~4 0.47+0.10~4 0.43+0.10~4 0.34+0.05~4 0.38+0.104 0.41+0.074  0.38+0.074 0.38+1.084 0.33+0.104  0.37+0.09~4  0.33+0.094
T 11.9+£0.94 12.9+1.14 12.6+0.94 12.8+0.74 12.4+0.7A 12.6+0.74 12.0+£0.54 11.3+£0.64 12.3+£0.64 13.2+0.98 12.5+0.54 12.7+0.6A 12.7+£0.7A 12.9+1.14 12.6+0.94 11.3+£1.0A
tmL 17.1£2.14 18.9+£2.4A 18.1£1.94 18.4+1.62 17.6+1.64 17.5+1.64 16.3£1.2A 15.9+1.34 18.3£1.3A 18.4+1.8A 17.4+1.1A 17.9+£1.3A 18.0+1.64 18.9+£2.4A 18.1£1.94 17.3£2.3A
R? 0.994 0.994 0.996 0.997 0.996 0.996 0.997 0.997 0.998 0.996 0.998 0.998 0.997 0.994 0.996 0.993
Acetic acid (A)
Am 2.47 (NS) 3.48 (NS) 31.4 (NS) 230 (NS)  1.59+0.794  1.24+0.24~4 1.35+¢1.304  3.00 (NS)  1.74+1.084 2.28+1.494 1.35+0.354 2.14(NS) 1.24+0.184 1.42+0.564 1.33+0.254  1.25+0.264
vaA 0.10(NS)  0.11(NS)  0.90 (NS)  0.06+0.024  0.08+0.024  0.08+0.024  0.06+0.054  0.11 (NS)  0.08+0.044 0.09+0.034 0.08+0.054 0.10£0.074  0.13+0.058  0.10+0.028  0.07+0.014  0.06+0.014
Aa 18.1(NS) 18.2+12.74  39.3 (NS) 1.00 (NS) 15.5+2.68 15.0£1.58  8.03+7.964  18.2 (NS) 16.3+3.38 12.5+4.4A 14.9+1.98 17.7+7.38 15.9+1.98 19.7+£1.78 12.8+1.48 7.07+£2.284
y77) 0.13 (NS)  0.13£0.054 0.11(NS)  0.10+0.084 0.21+0.104 0.26+0.094  0.19 (NS)  0.69+0.622  0.19+0.094 0.16+0.084 0.25+0.104  0.19+0.134  0.43x0.204  0.24+0.074  0.21x0.054  0.18+0.064
(2} 39.7 (NS) 33.6+18.64  57.6 (NS) 21.8 (NS) 25.3+£5.94 2274214 18.7¢11.24  21.041.6A 26.7+7.34 25.3+9.4A 2294294  28.5+14.14  20.6+1.34 27.9+3.68 22.2+2.3A 18.2+£3.3A
tma  54.7 (NS)  49.0£24.74 778 (NS)  42.6+39.64 35.0+10.24  30.4+4.44  29.3+22.44 262 (NS) 37.1£11.84 38241544  30.9+45.94  39.2+21.44  25.3+3.04 36.115.84 31.6+4.54 29.316.54
R2 0.954 0.991 0.953 0.945 0.987 0.994 0.978 0.974 0.990 0.982 0.989 0.978 0.987 0.998 0.995 0.989




Table S3. Numerical values and confidence intervals for parameters obtained from experimental data of Ln modelled by equations (1-4). R? is the determination coefficient among
experimental and predicted data. NS: not significant. MRS1 and MRS2 are used as control commercial media. Different letters in each row (as superscript) means significant difference
between fish peptone media and control media (p < 0.05).

Sk_BW Sk_RS Sk_Ma Sk_Po Sk_Gu Sk_Gr Sk_Me Sk_Ha Sk_Bo Sk_AHM He_BW He_RS He_Ma He_Po He_Gu MRS1
Biomass (X)
X  4.2240.304  4.69+0.42A  3.88+0.21B  4.80+0.354 4.75+0.208  4.61+0.454 4.82+0.54A 5.03+0.318  4.32+0.41~4 4.50+0.40~ 4.11+0.45~4 4.22+0.54~ 4.28+0.384 4.49+0.414 4.41+0.40~ 4.32+0.20A
om  0.37+£0.10~4  0.38+0.13~4  0.27+0.05%  0.40+0.11~4 0.41+0.084 0.38+0.14~ 0.36+0.14~ 0.41+0.124 0.36+0.13~4 0.37+0.13A  0.29+0.14~¢  0.35+0.14~  0.29+0.124  0.34+0.13~4  0.27+0.13~4  0.42+0.094
Ax 4.90+1.734  4.51+2.214  4.58+1.53A 4.53+1.84A 4.68+1.404 4.24+2.46~ 3.81£2.76A 4.57+1.87A 4.58+2.364 4.54+2.21A 3.65+2.464 3.88+2.76A 4.53+1.87A 3.84+2.36A 4.51+2.21A 5.55+1.294
X 0.35+0.114  0.33+0.124  0.28+0.074  0.34+0.10~4  0.34+0.11~4 0.33+0.13~4  0.30+0.13~4  0.33+0.104  0.33+0.11~4 0.33+0.124  0.28+0.134  0.33+0.13~4  0.27+0.10~4  0.30+£0.13A4  0.24+0.12A4  0.38+0.10~
~x 10.6+1.04 10.7+£1.3A 11.8+1.04 10.5+£1.0A 10.5+1.14 10.3+1.42 10.5+1.64 10.6£1.14 10.6+£1.3A 10.6+1.24 10.7¢1.44  9.89+1.60~4  11.9+1.1A 10.5+£1.3A 12.7+1.28 10.8+0.74
tmx 164224 16.8£2.94 19.0+£2.4A 16.5+£2.4A 16.4+2.4A 16.4+3.2A 17.1£3.84 16.7+2.54 16.7£3.1A 16.6+£2.94 17.8+£3.24 15.9+3.84 19.2+2.54 17.2£3.1A 20.9+2.98 16.0+£1.6A
R2 0.993 0.989 0.995 0.992 0.992 0.986 0.983 0.992 0.992 0.988 0.977 0.977 0.978 0.968 0.983 0.995
Cells (G)
Gm 12.9+1.12 13.1£1.14 12.4+0.84 13.3+£1.1A 12.6+0.84 12.8+0.94 12.7+£1.0A 12.1+£0.7A 12.7£0.94 12.8+0.84 12.3+1.04 12.5+1.04 12.3+£0.7A 12.5+£0.94 12.1+£0.7A 12.7+0.84
(e 12740474  1.23+0.424 14240434 1.30+0.454 1.56+0.474 1.46+0.49~ 1.20+0.404 1.32+0.34~4 1.30+0.394 1.31+0.364 1.37+0.494 1.23+0.434 1.27+0.324 1.32+0.444 1.27+0.324  1.27+0.364
Ac 4.00£2.20~4  4.01+2.114  3.99+1.604 3.78+2.114 4.76+1.514 4.59+1.784 3.84+2.044 3.88+1.414 3.90+1.734 4.50+1.584 4.11+1.954 4.09+2.074 3.84+1.464 3.80+1.864 4.11+1.454 3.71+1.684
Mc  0.39+0.164 0.38+0.144 0.46+0.154 0.39+0.154 0.49+0.164 0.46x0.164 0.38+0.144 0.44+0.124 0.41+0.134 0.41+0.124  0.45+0.174 0.39+0.154 0.41+0.11~4  0.42+0.154 0.42+0.11~4 0.40+0.124
el 9.08+£1.19~4  9.29+1.144 8.35+0.91~4 891+1.164 8.81+0.814 8.96+0.954 9.14+1.114 8.45+0.804 8.78+0.954 9.38+0.83~4 8.60+1.084 9.18+1.114 8.69+0.814 8.52+1.04~4 8.88+0.794 8.71+0.934
tmc  14.2+2.5A 14.6+2.4A 12.7+£1.7A 14.0+£2.4A 12.9+1.54 13.3+£1.82 14.4+2.3A 13.0+£1.54 13.7£1.94 14.3+£1.7A 13.1+£2.12 14.3£2.3A 13.5+1.64 13.2+£2.0A 13.6+1.64 13.7+1.94
R2 0.986 0.988 0.991 0.987 0.992 0.990 0.988 0.993 0.991 0.993 0.987 0.987 0.993 0.989 0.994 0.991
Lactic acid (L)

Lm 14.9+0.94 15.5+1.28 16.5+1.48 16.9+1.28 16.4+1.28 17.1£1.08 17.1+£0.98 17.7+1.28 17.8+£1.58 17.5+0.78 17.6+1.18 17.4+1.18 17.3£1.18 16.5+1.58 16.8+1.18 17.1£1.28
UL 1.43+0.424  1.37+0.434 1.40+0.46~4 1.38+0.37~4 1.38+0.394 1.59+0.384 1.59+0.354 1.51+0.414 1.33+0.384 1.77+0.334 1.47+0.364 1.53+0.404 1.55+0.404 1.33+0.454 1.54+0.44~ 1.40+0.374
A 4.03+1.774  4.51+£1.994  4.07+2.20~ 4.45+1.79A 4.41+1.854 4.38+1.494 4.67+1.354 4.17+1.77A4 3.98+2.03A4 5.11+1.04~4 4.39+1.624 4.26+1.624 4.10+1.64~ 3.82+2.354 4.19+1.77A 5.46+1.684
73 0.38+£0.1224  0.35+0.124  0.34+0.124  0.33+0.104  0.34+0.114 0.37£0.104 0.37+0.094  0.34+0.104 0.30+0.10~4  0.41+£0.084 0.33+0.094 0.35+0.104 0.36+0.104  0.32+0.124  0.37+0.114  0.33+0.10~
73 9.25+0.954 10.2+1.18 10.0+1.28 10.6+1.08 10.3+£1.0B  9.79+0.794 10.0+0.78 10.0+1.08 10.7+1.28 10.1+0.58 10.4+1.08 9.94+0.888  9.68+0.894 10.1£1.38  9.63+0.954  11.6+1.0B
tmL 14.5+2.04 15.8+2.4A 15.9+2.7A 16.7£2.3A 16.3+£2.4A 15.2+1.84 15.4+1.6A 15.9+2.24 17.4+2.84 15.0+£1.24 16.4+2.1A 15.6+2.0A 15.3+£2.04 16.3+£3.0A 15.1£2.14 17.6+£2.4A
R2 0.992 0.990 0.989 0.993 0.992 0.994 0.996 0.992 0.991 0.997 0.994 0.994 0.993 0.987 0.992 0.994
Acetic acid (A)
Am  2.0410.134 2.03+0.154 2.34+0.184 2.16+0.194 2.13+0.134 1.82+0.168 1.83+0.188 2.08+0.234 2.16+0.214 1.97+0.288  2.18+0.294 2.34+0.184 2.38+0.314 1.57+0.18% 2.26+0.284 1.56+0.248
vA 0.15+£0.034  0.15+0.034  0.17+0.038  0.17+0.044 0.16+0.034  0.44+0.278  0.17+0.064 0.16+0.064 0.19+0.064 0.14+0.054 0.15+0.054 0.15+0.044 0.16+0.054 0.13+0.054 0.15+0.044 0.10+0.034
Aa 6.11+1.31~4  7.40+£1.314 6.44+1.44~ 7.54+1.61~4 6.56+1.134 8.87+1.41~ 7.30+2.044 6.16+2.334 7.78+£1.854 6.40+2.644 6.57+2.454 6.92+2.024 6.51+2.424  6.90+2.304 6.49+2.14~ 7.73+2.214
Ha 0.30£0.074  0.30£0.074  0.29+0.074  0.31+0.094  0.29+0.064  0.97+0.61B  0.37+0.154 0.31+0.134 0.35+0.134 0.28+0.124 0.28+0.114  0.26+0.084  0.27+0.114  0.32+0.14~4  0.26+0.094  0.24+0.094
T 12.8+0.924 14.2+1.08 13.4+1.18 14.0+£1.28 13.4+0.88 10.9+0.7A 12.7+£1.38 12.6+1.58 13.5+1.38 13.6+2.08 13.7+£1.98 14.6+1.78 13.8+1.98 13.1£1.68 14.2+1.78 16.0+£2.18
tma 19.5+2.14 20.9+2.2A 20.4+2.44 20.4+2.7A 20.2+1.9A 13.0+£1.58 18.1£3.04 19.0+3.64 19.2£2.94 20.7+4.54 20.9+4.24 22.4+3.8A 21.1+4.2A 19.3+£3.6A 21.9+3.94 24.2+4.6A
R2 0.996 0.996 0.995 0.993 0.997 0.985 0.988 0.987 0.990 0.983 0.986 0.991 0.987 0.986 0.989 0.989
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Table S4. Continuation of Table S3.

He_Gr He_Bo He_Ha He_AHM He_Me Wh_BW Wh_RS Wh_Ma Wh_Po Wh_Gu Wh_Gr Wh_Bo Wh_Ha Wh_Me Wh_AHM MRS2
Biomass (X)
Xm 4.30+0.424  4.74+0.534  4.70+0.64~  4.24+0.44~ 4.12+0.394 4.64+0.45~  4.67+0.314 4.57+0.53A  4.82+(0.44A 4.60+0.394 4.73+0.38A 4.73+0.44A 4.86+0.454 4.79+0.514 4.66+0.324 4.47+0.214
Um 0.34+0.124  0.36+0.14~ 0.30+0.114  0.33+0.124  0.35+0.134 0.33+0.10~4  0.38+0.11~4  0.33+0.124  0.36+0.114 0.36+0.104 0.37+0.112 0.38+0.134 0.37+0.12A 0.35+0.124 0.38+0.104 0.40+0.114
Ax 3.78+2.474  3.81+2.77A4  3.71+3.024  4.09+2.564 3.83+2.454 4.03+2.26A 4.49+1.97A  3.98+2.784  4.39+0.22A 4.48+2.004 3.91+2.014 3.70+2.354 3.88+2.314 3.86+2.584 3.79+1.77A 4.86+1.654
Hx 0.31£0.124  0.31+0.134  0.26+0.114  0.31+0.134  0.34+0.144 0.28+0.10~4  0.33+0.11~4  0.29+0.124  0.30+0.112 0.31+0.104 0.31+0.104 0.32+0.124 0.30+0.114 0.29+0.124 0.32+0.104 0.36+0.114
[ 10.2+1.4A 10.3t1.62 11.5+£2.14 10.6£1.54  9.79+1.374  11.2+1.4A 10.6£1.14 10.9+1.7A 11.0+£1.34 11.0+£1.24 11.0£1.24 9.97+1.34A 10.5+1.4A 10.7+£1.64 9.98+1.204 10.4+0.94
tmx 16.5+£3.2A 16.9+7.04 19.3+4.84 17.1£3.54 15.8+£3.1A 18.3+£3.3A 16.7+4.1A 17.9+4.04 17.6+£3.1A 17.4+2.8A 16.7£2.7A 16.2+3.04 17.1£3.14 17.6+£3.6A 16.2+2.3A 15.9+2.04
R? 0.985 0.982 0.981 0.984 0.984 0.989 0.991 0.983 0.989 0.991 0.991 0.987 0.988 0.985 0.993 0.993
Cells (G)
Gm 13.2+41.14 13.1£1.04 12.8+0.94 12.6+0.94 13.1£1.54 12.9+41.14 12.741.04 12.4+0.94 12.3+£1.0A 12.7+1.6A 12.5+£1.14 12.6+0.84 12.2+0.94 12.3£0.94 12.2+1.54 12.8+0.94
UG 1.26+£0.434  1.24+0.39~4  1.15+0.324  1.22+0.324  0.93+0.34~4 1.15+0.40~4  1.13£0.37A4  1.12+0.354  1.22+0.454 0.95+0.414 1.10+£0.384 1.25+0.344 1.09+£0.334 1.35+0.434 0.97+0.44A 1.18+0.344
Ac 4.13+2.044  4.13£1.90~4 3.76+1.814 3.96+1.814 4.08+2.714 3.90+2.24A  3.92+2.084  4.04+1.94~  3.64+2.19A 3.30+3.184 3.73+2.24A 3.98+1.634 3.30+1.984 3.95+1.754 3.44+3.214 3.80+1.794
J72e] 0.38+0.14~4  0.38+0.134  0.36+0.114  0.39+0.134  0.28+0.114 0.36+0.14~  0.36+0.13~4  0.36+0.114  0.40+0.134 0.30+0.124 0.35+0.134 0.40+0.124 0.36+0.124 0.44+0.154 0.32+0.164 0.37+0.114
G 9.37+1.11~4  9.40+1.094  9.35+0.99A4  9.10+0.984  11.1+1.74  9.50+1.12A4  9.53+1.0224  9.56+0.994  8.66+0.984 10.0+£1.7A 9.44+1.24A 9.00+0.884 8.92+1.114 8.50+0.984 9.75+1.834 9.21+0.984
tme 14.6+2.4A 14.7+£2.2A 14.9+£2.14 14.2+2.04 18.1+4.0A 14.8+2.4A 15.1£2.24 15.1£2.14 13.7+£2.0A 16.7+4.0A 15.1£2.7A 14.0+£1.84 14.5+2.64 13.0£1.94 16.1+4.14 14.6+2.14
R? 0.987 0.990 0.991 0.991 0.982 0.986 0.989 0.990 0.985 0.976 0.986 0.992 0.989 0.990 0.974 0.991
Lactic acid (L)
Lm 16.2+0.94 17.3£1.04 17.5+£1.0A 17.7£2.14 17.5+£1.54 17.5+£1.14 17.2+£1.34 16.5+1.4A 16.8+1.1A 17.3+£0.64 17.0£0.94 17.2+1.04 17.4+1.1A 17.3£1.2A 17.2+1.2A 16.9+1.84
UL 1.48+0.36A4 1.51+0.374 1.57+0.37A4 1.21+0.42~  1.42+0.44~ 1.48+0.37A4  1.53+0.554 1.59+0.50~4  1.49+0.384 1.64+0.254 1.49+0.324 1.54+0.364 1.57+0.404 1.49+0.404 1.54+0.424 1.48+0.454
A 4.87+1.4754  4.48+1.54A  4.43+1.47A 3.75+£2.72A  4.32+42.104 4.65+1.61~  4.61+2.054 4.52+2.04~A  4.73+1.58A 5.40+0.894 4.63+1.364 4.35+1.49A 4.48+1.59A 4.41+1.78A 4.72+1.70A 4.71+1.604
y7 0.37£0.104  0.35+0.094  0.36+0.094  0.27+0.114 0.32+0.114  0.34+0.094  0.36+0.104  0.39+0.124  0.36+0.104 0.38+0.064 0.35+0.084 0.36+0.094 0.36+0.104 0.34+0.104 0.36+0.114 0.37+0.094
T 10.3+£0.84 10.2+0.82 10.0£0.84 11.1£1.7A 10.5+£1.24 10.6+0.94 10.2+0.94 9.70+0.884 10.4+0.94 10.7+0.54 10.3+£0.7A 9.94+0.304 10.0£0.94 10.2+£1.0A 10.3+£0.94 9.99+0.994
tmL 15.842.14 15.9+2.04 15.6+£2.0A 18.4+3.04 16.7£2.1A 16.5£2.14 15.8+2.04 14.9+1.94 16.0+£2.0A 15.9+£1.14 16.0£1.7A 15.5+1.84 15.6+£1.94 16.0£2.24 15.9+2.14 15.9+2.14
R? 0.995 0.994 0.995 0.984 0.990 0.994 0.993 0.993 0.994 0.998 0.996 0.995 0.994 0.993 0.993 0.994
Acetic acid (A)

Am 1.43+0.154 1.96+0.208  2.14+0.208  1.25+0.12B  2.00+0.18%  2.32+0.458  2.29+0.228  2.39+0.278  2.12+0.20B 2.11+0.218 1.98+0.158 2.00+0.178 2.46+0.278 2.16+0.198 2.35+0.278 1.63+0.124
vA 0.13+0.044  0.12£0.034 0.15+0.044  0.18+0.124  0.14+0.04~4  0.14+0.05~4  0.16+0.044  0.17+0.054  0.15+0.044 0.15+0.042 0.18+0.054 0.19+0.064 0.18+0.054 0.16+0.044 0.17+0.054 0.11+0.064
Aa 9.89+1.764 5.98+1.774 6.32+1.80~ 7.76+2.294 6.27+1.76A 6.55+3.07~4  7.14+1.754  7.15+£1.964  6.93+1.684 6.16+1.924 7.63+1.504 7.39+1.724 7.02+2.044 6.81+1.704 6.84+2.14A 7.78+1.884
Ha 0.36+0.124  0.25+0.074  0.29+0.094  0.58+0.394  0.29+0.084  0.24+0.124  0.29+0.094  0.28+0.094  0.28+0.084 0.28+0.094 0.36+0.114 0.38+0.142 0.30£0.114 0.30+0.094 0.29+0.114 0.23+0.124
(2} 15.5+1.34 14.0+1.54 13.2+1.34 11.2+1.08 13.3+1.34 14.9+2.8A 14.1+£1.44 14.3+1.64 14.0+£1.3A 13.4+1.44 13.2+1.08 12.7+£1.18 13.8+1.54 13.4+£1.24 13.7+1.64 16.3+1.82
tma 21.1+2.84 22.0+£3.34 20.2+3.04 14.7+2.78 20.31£2.94 23.2+6.24 21.1£3.04 21.5+£3.54 21.14£2.94 20.6+3.34 18.8+2.38 17.9+2.58 20.5+3.44 20.0+2.84 20.6+3.64 24.2+2.94
R2 0.991 0.993 0.993 0.982 0.993 0.980 0.993 0.991 0.994 0.992 0.994 0.991 0.990 0.993 0.989 0.979
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Table S5. Numerical values and confidence intervals for parameters obtained from experimental data of Lb 3 modelled by equations (1-4). R? is the determination coefficient among
experimental and predicted data. NS: not significant. MRS1 and MRS2 are used as control commercial media. Different letters in each row (as superscript) means significant difference
between fish peptone media and control media (p <0.05).

Sk_BW Sk_RS Sk_Ma Sk_Po Sk_Gu Sk_Gr Sk_Me Sk_Ha Sk_Bo Sk_AHM He_BW He_RS He_Ma He_Po He_Gu MRS1
Biomass (X)
Xm 3.33+0.194  3.19+0.154  3.10+0.234 3.55+0.16A 2.87+0.354 3.07+0.184 2.88+0.078  3.63+0.27A  3.73+0.28%  3.44+0.41A 3.72+0.278  3.66+0.404 3.30+0.23A 3.69+0.10B  3.48+0.084  3.19+0.224
Um 0.37+0.094  0.43+0.114  0.31+0.084 0.39+0.084 0.25+0.10~4  0.33+£0.084  0.30+0.03~4  0.48+0.17~4  0.42+0.124 0.30+0.114 0.56+0.244 0.40+0.194 0.36+0.14~ 0.44+0.06~4 0.42+0.05~4 0.37+0.122
Ax 8.53+1.114  8.15+0.99A4  9.53+1.39A  7.39+0.92A  7.66+2.43~A  7.25+1.23A  8.24+0.494  9.17+1.43A 9.37+1.42A 8.54+2.28A 897+1.414 8.12+2.184 8.00+2.324  7.97+0.574  8.20+0.47A  9.68+1.53~
HUx 0.45+0.114  0.54+0.154  0.40+0.114  0.44+0.094 0.35+0.16» 0.43+£0.11~4 0.41+£0.04~ 0.53+0.20~4  0.45+0.14~4 0.35+0.154 0.60+0.274 0.44+0.224  0.44+0.174 0.47+0.074 0.48+0.06~ 0.47+0.17A
(24 13.0+£0.7A 11.9+0.68 14.6+0.94 11.9+0.68 13.4+1.7A 11.9+0.88 13.1£0.3A 13.0£0.94 13.8+£0.94 14.2+1.64 12.3+£0.84 12.741.4A 12.6+£1.94 12.2+0.48 12.4+0.38 14.0+£1.04
tmx 17.5+£1.64 15.6+1.3A 19.6+2.04 16.5+£1.3A 19.2+3.7A 16.6+£1.7A 17.9+£0.7A 16.8+2.04 18.2+1.94 19.9+£3.4A 15.6£1.94 17.2+£3.14 16.4+2.54 16.4+0.84 16.6+0.7A 18.2+2.04
R? 0.996 0.996 0.995 0.997 0.984 0.995 0.999 0.993 0.994 0.987 0.992 0.985 0.990 0.999 0.999 0.992
Cells (G)
Gm 13.3£1.7A 12.5+£1.7A 13.5+0.74 12.9+1.4A 12.7+1.4A 12.6+£1.7A 12.8+1.94 12.1+£1.82 12.6+1.4A 11.9+1.64 12.3£1.94 12.1£1.14 12.5+1.64 13.3£1.54 12.9+1.84 12.1+£1.34
VG 1.51+0.784  1.51+£0.94~4 1.34+0.544 1.79+0.814 1.41+0.904 1.54+1.094 1.27+0.784 1.34+0.94~ 1.43+0.814 1.44+0.90~ 1.53+£1.094 1.91+1.064 1.84+0.87~4 1.69+0.634 1.48+0.584 1.31+0.514
Ac 4.05£3.414  4.05+3.504 2.94(NS) 4.74+2.774  3.56+2.904  5.01+3.254 2.94(NS) 3.56+£3.504  4.05+2.774  4.08+2.904 4.24+3.254 5.33+2.014 5.07+2.54A 49442134 5.10+2.314 5.18+1.684
Uc 0.45+0.264  0.48+0.334  0.40+0.184  0.55+0.274  0.44+0.324  0.49+0.374 0.40+0.264 0.44+0.334 0.45+0.274 0.48+0.3224 0.49+0.374  0.63+0.364 0.59+0.364 0.51+0.174  0.46+0.154  0.44+0.13~
G 8.45+1.90~4  8.19+1.934 7.97+0.698 8.35+1.524 8.08+1.584 9.12+1.774 7.97+1.904 8.08+1.934 8.45+1.524 8.19+1.584 8.29+1.774 8.52+1.044 8.47+1.044 8.87+1.24~ 9.48+1.444 9.78+1.024
tmc 12.9+4.24 12.3+4.24 13.0+£1.54 12.0£3.3A 12.6+3.4A 13.3+£3.84 13.0+4.24 12.6+4.04 12.9+£3.3A 12.3£3.4A 12.3+£3.84 11.7£2.24 11.9+2.24 12.8+2.84 13.9+£3.3A 13.9+2.34
R2 0.972 0.968 0.962 0.993 0.956 0.982 0.962 0.956 0.972 0.968 0.959 0.981 0.978 0.995 0.996 0.989
Lactic acid (L)
Lm 17.3£1.1A 16.6+1.64 16.5+1.4A 17.9+£1.94 16.3+1.82 17.1£1.94 17.0£1.04 18.7+1.4A 18.1£1.14 17.3+£0.94 17.2+£1.4A 17.4+1.7A 16.6+1.04 17.9+£1.34 18.0+£1.54 17.1+£2.14
UL 1.57+0.284  1.68+0.304 1.52+0.364 1.45+0.394 1.45+0.674 1.47+0.624 1.51+0.294 1.50+0.334 1.63+0.344 1.75+0.344 1.58+0.47~4 1.53+0.524 1.84+0.464 1.96+0.544 2.16+0.80~4 1.98+0.614
A 7.62£1.124  7.61+£1.194  7.42+1.20~4 7.69+1.424 7.71+1.78A 7.53+2.32A4  7.69+1.13A 7.71+£1.42A  7.62+1.22A  7.61+£1.024 7.42+1.7024 6.91+2.0224 9.22+1.21A4 9.31+1.364 8.69+1.62A  8.58+2.16A
y7i3 0.36+0.064  0.40+0.094 0.37+0.124  0.32+0.134 0.36+0.174  0.34+0.154 0.36+0.084  0.32+0.094 0.36+0.114  0.40+£0.094 0.37+0.124  0.35+0.124  0.45+0.124  0.44+0.134  0.4840.194 0.46+0.154
(73 13.2+0.94 12.6+1.54 12.9+1.64 13.9+2.64 13.3+3.14 13.4+2.54 13.3+0.84 13.9+1.04 13.2+0.84 12.6+0.74 12.9+1.14 12.6+1.44 13.7+0.82 13.9+0.94 12.9+1.0A 12.9+0.82
tmL 18.7+1.84 17.5+2.04 18.3+1.84 20.0+£1.94 19.0+2.34 19.2+£3.4A 19.0+£1.7A 20.0+2.24 18.7+1.8A 17.5+£1.54 18.3£2.54 18.3£3.04 18.2+1.7A 18.4+1.94 17.0+£2.3A 17.2+£1.74
R2 0.996 0.997 0.991 0.995 0.997 0.992 0.997 0.995 0.996 0.997 0.991 0.989 0.996 0.995 0.991 0.994
Acetic acid (A)

Am 0.89+0.154 1.71(NS) 1.1840.254  0.96+0.414  1.26+0.424  1.29+0.274  1.58+1.294  1.08+0.344 2.22(NS) 1.08+0.314  2.12(NS) 4.18(NS) 1.02£0.254  0.82+0.114  1.08+0.794  1.39+0.614
vA 0.07£0.014  0.07£0.034  0.08+0.014  0.06+0.054 0.07+0.034  0.08+0.024  0.04+0.014  0.06+0.034  0.08+0.074  0.05+0.014 0.06+0.044  0.12(NS)  0.06+0.034 0.06+0.012  0.05+0.022  0.08+0.03~
Aa 7.98+2.034  12.0+4.14  9.25+2.61~4 8.22+3.664 8.34+2.934  6.62+2.124 0.10(NS) 9.07+4.314  17.5+10.64 7.38+2.864 13.1+10.44 22.8(NS) 9.56+3.464  11.9+1.94 13.1+4.54  9.32+2.804
Ha 0.30+0.124  0.17+£0.084  0.26+0.14~4  0.23+0.124  0.23+0.11~4  0.24+0.134 0.11+0.094  0.24+0.164 0.15+0.084 0.18+0.074 0.12+0.064 0.12+0.064  0.25+0.144  0.28+0.094 0.17+0.114  0.24+0.10~
T 14.7£2.6A 24.1+4.1A 16.9+3.24 16.9+£3.94 17.2+4.64 15.0£2.94  19.2+18.14  17.5+4.34  30.9+17.34  18.8+4.54  29.6+18.14 39.3+38.3A4  17.6+3.34 19.2+1.74 24.749.94 17.845.04
tma 21.4+6.1A 36.2+7.3A 24.6+8.44 25.5+5.94 26.1+4.74 23.4+6.24  38.3+33.04  25.9+49.04  44.4+2424  30.3+8.84  46.1+26.24 82.7(NS) 25.7+7.14 26.4+3.74  36.4+16.94  26.3+5.4A
R2 0.988 0.979 0.996 0.915 0.968 0.985 0.939 0.955 0.984 0.981 0.981 0.988 0.975 0.992 0.973 0.982
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Table S6. Continuation of Table S5.

He_Gr He_Me He_Ha He_Bo He_AHM Wh_BW Wh_RS Wh_Ma Wh_Po Wh_Gu Wh_Gr Wh_Bo Wh_Ha Wh_Me Wh_AHM MRS2
Biomass (X)
Xm  3.17+0.274  3.35+0.14A  2.82+0.43~  3.30+0.204  3.33+0.22A 3.49+0.314 3.60+0.294  3.41+0.30~4  3.23+0.19A 3.35+0.194 3.02+0.27A 3.60+0.288 3.21+0.414 3.29+0.274  3.13+0.40~  3.02+0.29A
Um 0.39+0.154  0.38+0.074  0.22+0.094  0.40+0.10~4  0.33+0.12A 0.36+0.094 0.47+0.14~  0.38+0.10~4  0.43+0.19A 0.75+0.414 0.30£0.174  0.33+0.124  0.30+0.11A 0.31+0.242 0.29+0.19~4  0.31+0.09A
Ax 8.70+1.68~4  8.30+0.854  8.15+2.79A  9.28+1.50~  9.57+1.32A 8.36+2.084 7.58+1.214  8.19+1.68~4  8.41+1.91A 9.66+1.284 9.53+1.434  7.21+1.42A  8.38+2.284 7.66x+1.414 8.46+2.184  9.32+1.09A
pux  0.49+0.20~4  0.45+0.094 0.31+0.154  0.48+0.174  0.39+0.09~ 0.41+0.07A 0.52+0.124  0.44+0.11~  0.53+0.12A 0.89+0.504 0.40£0.20~  0.35+0.14~  0.37+0.154 0.38+0.274 0.37+0.224  0.40+0.11A
(24 12.8+1.14 12.7+0.54 14.6+2.14 13.4+1.04 14.7+1.2A 13.2+1.12 11.4+1.28 12.7+£1.3A 12.2+0.94 11.9+0.58 14.6+0.94 12.9+1.24 13.8+1.62 12.9+0.84 13.9+£1.4A 14.3t1.64
tmx  16.9+2.3A 17.2+£1.2A 21.0+4.54 17.6£1.94 19.8+2.14 18.1+£2.04 15.2+1.68 17.2+1.8A 16.0+1.4A 14.1+1.68 19.6+2.0A 18.6+£1.94 19.2+3.4A 18.2£1.94 19.4+3.14 19.2+2.14
R? 0.990 0.998 0.979 0.991 0.998 0.998 0.998 0.985 0.994 0.995 0.998 0.995 0.998 0.995 0.994 0.997
Cells (G)
Gm 13.1£1.7A 12.8+1.14 12.5+1.04 12.741.94 13.6+2.04 13.7+£0.74 12.4+1.4A 12.7£1.94 12.5+1.84 13.4+1.64 12.5+£1.94 12.9+£0.7A 12.9+1.44 13.2+£1.4A 12.7£1.94 12.7+¢1.14
VG 1.60£0.534  1.93+0.684  1.52+0.564  1.51+0.78A 1.69+0.944 1.88+0.54~ 1.45+£0.814  1.54+1.094  1.39+0.78A 2.14+0.834 1.80+0.94A 1.54+0.54~  1.26+0.81A 1.23+0.904 1.54+1.10A 1.53+1.064
A 5.25+2.304  6.27+1.384 5.23+1.40A 5.76+£3.41~4  5.65+3.50A 6.01+£1.294 5.86+2.774  6.19£3.25~4  6.13+£3.41A 5.78+2.174 6.44+3.50~  6.12+1.294  5.90+£2.77A 5.73+2.904 6.06£3.254  5.13+£2.01A
Y7 0.49+0.14~  0.60+0.174  0.49+0.144  0.48+0.26~4  0.50+0.33A 0.55+0.184 0.47+0.274  0.48+0.37~4  0.45+0.26A 0.64+0.204 0.58+0.334  0.48+0.18~  0.39+0.27A 0.37+0.324 0.49+0.374  0.48+0.36A
el 9.34+1.47A4  9.59+0.774  9.33+0.794  9.98+1.90~A  9.65+1.93A 9.66+0.694 10.2+£1.54 10.3+£1.84 10.6+£1.94 8.92+1.254 9.91+£1.934 10.3+£0.74 11.0+£1.54 11.1+£1.64 10.2+1.8A 9.29+1.04A
tmc  13.4+3.84 12.9+1.7A 13.4+1.82 14.2+4.2A 13.7+4.04 13.3+£1.54 14.5+£3.3A 14.6+3.84 15.1+4.2A 12.9+£2.84 13.4+3.94 14.5+1.54 16.1+£3.34 16.5+£3.4A 14.8+3.84 13.5+£2.24
R? 0.995 0.999 0.989 0.987 0.992 0.996 0.992 0.994 0.983 0.997 0.988 0.991 0.990 0.988 0.993 0.984
Lactic acid (L)

Lm 17.1£1.24 17.6+£1.3A 18.1+£1.54 17.1£1.04 17.1£1.84 17.4+2.54 17.4£1.94 18.0+£2.3A 17.4+2.3A 16.4+£1.2A 16.1+£1.54 17.8+1.4A 18.1+£1.94 17.7£2.2A 16.9+1.64 17.5+£1.14
UL 2.67+1.114  2.05+0.674  2.33+0.82A  1.74+0.592 1.60+0.644 1.67+0.512 1.71£1.014  1.81+0.874  2.12+0.89A 1.38+0.724 1.57+0.46A 1.68+0.554  1.69+1.01~ 2.10+0.964 1.88+0.824 1.82+0.41~
A 8.89+1.364 8.07+1.47A 8.39+1.41A4 9.59+1.91A 10.0+£1.664 9.09+1.824 8.85+2.364  8.70+2.47A  8.25+2.41A 8.90+1.614 9.44+1.524  8.26+2.06A 10.0+1.82 8.41+2.17A 8.98+2.324  9.15+1.16A
73 0.62+0.274  0.47+0.164 0.52+0.194  0.41+£0.13~4  0.37+0.12A 0.38+0.154 0.39+0.124  0.40+0.09~4  0.49+0.16A 0.34+0.134 0.39£0.19~4  0.38+0.124  0.37+0.194 0.48+0.214 0.45+0.10~4  0.42+0.10A
T 12.1+£0.82 12.4+0.98 12.3+0.88 14.5+1.68 15.4+1.98 14.3+£2.08 13.9+1.48 13.7+£1.38 12.3£1.18 14.9+0.88 14.6+0.98 13.6+1.08 15.4+0.98 12.6+1.38 13.5+0.88 13.9+0.98
tmL 15.3+£1.82 18.7+£2.0A 16.1£1.94 19.4+2.3A 20.7+2.6A 19.5+2.14 19.0+£1.84 18.6+2.4A 16.4+1.64 20.8+2.4A 19.7+£2.6A 18.9+1.94 20.7+2.3A 16.8+£1.84 18.0+£2.3A 18.7+1.64
R? 0.993 0.993 0.994 0.994 0.995 0.993 0.991 0.996 0.996 0.988 0.992 0.997 0.986 0.998 0.995 0.996
Acetic acid (A)
Am  1.16+0.854  1.22+0.654 0.82+0.214  1.25+0.34A 1.26+0.424 1.49+0.574 1.60+0.71~4  1.48+0.814  1.32+0.77A 1.14+0.584 1.92(NS) 1.96(NS) 0.71+0.094 2.00(NS) 1.22+0.364  0.84+0.534
va  0.05£0.044 0.05£0.014 0.06+0.024  0.08+0.044  0.09+0.038  0.09+0.04®  0.15+0.078  0.08+0.03B  0.08+0.044  0.07+0.064  0.09+0.054  0.08+0.044  0.07+0.034  0.08+0.044  0.07+0.028  0.03+0.01~
Aa 14.0+4.9 20.2+0.3 12.0+3.2 9.70+4.01 10.7+3.6 9.02+2.70 9.20+3.20 7.78+2.80 7.66+2.90 9.86+3.61 16.2(NS) 12.5(NS) 10.2+3.9 18.1(NS) 8.45+1.69 5.86(NS)
Ha 0.17+£0.134  0.47+0.068  0.27+0.15~4  0.24+0.164  0.27+0.14A 0.25+0.094 0.36+0.164  0.21+0.084  0.23+0.134 0.26+0.174 0.19(NS) 0.15(NS) 0.37+0.164 0.15(NS) 0.23+0.074  0.15+0.134
(7} 25.7+9.84 24.4+6.3A 19.3+3.04 17.9+3.24 18.0+2.84 17.1£3.04 14.8+2.04 17.5+3.94 16.2+4.24 17.6+6.54 26.8(NS) 25.6(NS) 15.6+5.14 31.2(NS) 17.3+4.94 18.9+10.84
tma  37.3t16.1A4  28.6+7.84 26.6+6.54 26.2+6.54 25.3+5.74 25.2+7.24 20.314.14 27.2+6.6A 24.8+3.94 25.31£8.94 37.3(NS) 38.7(NS) 21.0£6.04 44.3(NS) 26.2£16.14  31.9+20.74
R2 0.980 0.999 0.975 0.981 0.989 0.987 0.989 0.945 0.986 0.971 0.996 0.982 0.983 0.980 0.984 0.934
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Table S7. Maximum and minimum values of productive yields of LAB bioproductions. In
brackets, the media that generated the corresponding yields are also indicated.

Yields (units)

Lb1

Lb2

Ln

Lb3

Yxirs (gX/gRS)
Yxirr (gX/gPr)
Yors (G/gRS)
Yorrr (G/gPr)
Yurs (gL/gRS)
Yurr (gL/gPr)
Yars (gA/gRS)

Yarrr (gA/gPr)

0.203 (Sk_Gr)
0.243 (Wh_Ha)
1.84 (Sk_Me)
2.72 (Sk_Bo)
0.513 (Sk_Gu)
0.680 (Wh_BW)
4.88 (Sk_Gu)
8.19 (Sk_Bo)
0.586 (Sk_Bo)
0.719 (He_Gr)
5.69 (Wh_Ma)
8.21 (He_Gr)
0.089 (He_RS)
0.142 (Sk_Po)
0.890 (He_RS)
1.43 (He_Ma)

0.107 (He_Gu)
0.156 (Sk_Me)
1.13 (He_Gu)
1.85 (MRS)
0.531 (He_RS)
0.716 (He_Ma)
5.39 (He_AHM)
7.97 (He_Po)
0.685 (Wh_Gr)
0.899 (MRS)

6.65 (Wh_AHM)

9.96 (MRS)
0.041 (MRS)
0.082 (Sk_Me)
0.453 (MRS)
0.884 (Sk_Me)

0.079 (Sk_Ma)
0.176 (He_Po)
0.317 (Sk_RS)
1.89 (MRS)
0.510 (Sk_Bo)
2.10 (Sk_BW)
447 (SK_RS)
11.10 (Sk_Gu)

0.702 (Sk_AHM)

1.53 (Sk_BW)
3.01 (Sk_RS)
9.68 (Sk_Bo)
0.017 (He_Bo)

0.094 (Sk_BW)

0.128 (Sk_RS)
0.572 (Sk_Me)

0.156 (Sk_Ma)
0.208 (Sk_Me)
1.56 (Sk_Ma)
2.46 (Sk_Gu)
0.460 (He_BW)
0.568 (Sk_Po)
4.42 (He_RS)
6.56 (MRS)
0.607 (Sk_BW)
0.748 (He_Gu)
5.50 (Sk_BW)
9.21 (MRS)
0.056 (He_ AHM)
0.100 (Wh_AHM)
0.648 (He_ AHM)
1.13 (Wh_Ma)
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Table S8. Amino acids content (% or g/100 g total amino acids) of fish discards peptones (mean value + confidence interval). OHPro: hydroxyproline.

Sk_BW Sk_RS Sk_Ma Sk_Po Sk_Gu Sk_Gr Sk_Me Sk_Ha Sk_Bo Sk_AHM He_BW He_RS He_Ma He_Po He_Gu
Asp 9.77+0.05 9.64+0.05 9.13+0.03 9.61+0.08 9.12+0.50 9.46+0.10 7.61+0.78 8.84+0.52 8.86+0.02 7.98+0.22 9.85+0.10  10.13+0.04  9.84+0.32 9.95+0.08 9.88+0.20
Thr 4.45+0.19 4.18+0.06 4.36+0.08 3.47+0.11 4.02+0.11 3.75+0.04 4.13+0.42 4.02+0.12 4.12+0.03 4.00+0.02 4.16+0.14 4.27+0.06 4.02+0.39 4.37+0.23 4.29+0.06
Ser 5.81+0.10 5.50+0.09 5.38+0.11 5.15+0.01 5.86+0.11 6.08+0.32 5.39+0.44 5.82+0.05 4.69+0.08 5.85+0.07 5.38+0.25 5.12+0.07 5.12+0.36 5.17+0.49 5.26+0.66
Glu 14.45+0.24 13.50+0.01 12.88+0.26 12.55+0.18 12.49+0.01 13.06+0.31 11.84+0.69  12.45+0.04 12.41+0.11 12.36+0.33  15.01+0.61 13.83+0.08 15.32+0.57 15.40+2.48 16.33+0.67
Gly 10.88+0.30 12.36+0.35 11.64+0.07 11.46x0.16 15.05+0.08 14.76+0.06 16.12+0.10  16.23+0.44 11.37+0.10 15.94+0.32 7.18+0.34 8.29+0.16 6.99+0.48 7.44+1.83 6.73+0.45
Ala 8.25+0.33 8.47+0.19 8.21+0.05 8.10+0.05 8.85+0.10 8.94+0.13 8.65+0.63 9.26+0.08 7.85+0.06 9.01£0.15 6.35+0.01 7.68+0.05 6.23+0.31 6.64+0.67 6.50+0.40
Cys 0.35+0.03 0.31+0.01 0.26+0.01 0.33+0.00 0.26+0.02 0.31£0.02 0.33£0.01 0.25+0.01 0.44+0.03 0.29+0.06 0.39+0.09 0.36+0.01 0.41+0.06 0.39+0.01 0.36+0.04
Val 3.88+0.10 3.27+0.00 4.03+0.02 2.93+0.05 3.30+0.06 3.17+0.07 3.72+0.31 3.34+0.12 4.39+0.05 3.67+0.37 4.20+0.04 4.21+0.03 4.23+0.16 4.21+0.39 4.12+0.20
Met 3.22+0.35 3.24+0.13 3.05+0.11 3.31+0.12 3.30+0.26 3.09+0.06 2.00+0.17 2.60+0.01 3.11+0.04 2.12+0.08 3.56+0.08 3.66+0.02 3.69+0.18 3.27+0.12 3.47+0.50
Ile 2.96+0.12 2.42+0.05 3.13+0.02 2.06+0.07 2.06+0.17 1.95+0.01 2.05+0.04 1.80+0.03 3.44+0.05 2.00+0.13 3.37+0.74 3.33+0.03 3.40+0.58 3.94+1.06 3.80+1.34
Leu 6.76+0.05 6.13+0.09 6.83+0.07 5.87+0.06 5.72+0.10 6.03+0.01 5.62+0.07 5.55+0.12 6.57+0.01 5.68+0.09 7.10+0.11 7.41+0.03 7.14+0.07 7.59+0.28 7.52+0.04
Tyr 2.87+0.03 2.76+0.01 2.81+0.05 2.64+0.08 2.29+0.03 2.15+0.10 2.91+0.05 2.42+0.09 2.69+0.02 2.81+0.12 3.72+0.29 3.13+0.00 4.13+0.39 3.42+0.11 3.77+0.58
Phe 3.97+0.17 3.98+0.03 3.86+0.19 4.00+0.03 3.70+0.25 4.29+0.21 4.63+0.70 3.67+0.09 4.12+0.02 4.05+0.40 4.16+0.18 4.79+0.04 4.49+0.81 3.86+0.69 3.26+0.50
His 1.95+0.00 1.80+0.00 2.72+0.25 1.93+0.02 1.91+0.05 2.03+0.36 2.44+0.51 2.18+0.09 1.35+0.12 2.29+0.24 2.22+0.41 1.95+0.01 2.14+0.69 2.07+0.56 2.23+0.18
Lys 6.77+0.13 6.73+0.06 6.56+0.07 6.21+0.33 5.93+0.32 5.80+0.25 6.11+0.77 5.37+0.70 6.33+0.04 5.94+0.48 7.82+0.06 7.09+0.06 7.59+0.10 7.04+0.45 7.03+0.43
Arg 6.25+0.05 6.63+0.09 6.52+0.11 5.85+0.18 6.66+0.42 6.42+0.09 6.74+0.76 6.34+0.06 6.08+0.02 6.47+0.27 7.01x0.15 6.10+0.03 6.78+1.19 6.23+0.10 6.31+0.26
OHPro | 1.99+0.31 2.78+0.16 2.21+0.27 9.41+1.28 3.24+0.38 2.55+0.01 7.69+1.13 3.79+0.19 6.40+0.04 3.60+0.42 4.14+0.42 4.42+0.39 3.98+0.22 4.08+0.42 4.28+0.04
Pro 5.43+0.01 6.31+0.08 6.45+0.21 5.11+0.29 6.24+0.48 6.18+0.04 0.36+0.08 6.06+0.11 5.80+0.07 5.93+0.14 4.37+0.61 4.22+0.02 4.46+0.81 4.92+0.02 4.89+0.03
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Table S9. Continuation of Table S8.

He_Gr He_Me He_Ha He_Bo He_AHM Wh_BW Wh_RS Wh_Ma Wh_Po Wh_Gu Wh_Gr Wh_Bo Wh_Ha Wh_Me Wh_AHM
Asp 9.89+0.06 9.54+0.57 9.90£0.01  10.04+0.15  9.45+0.32 10.39+0.10  10.23+0.07 9.86+0.10 10.02+0.02 9.38+0.52 10.52+0.04 9.69+0.22 11.48+0.27 11.21+0.21  10.01+0.36
Thr 4.08+0.04 4.21+0.28 4.42+0.15 4.30+0.04 4.29+0.08 4.40+0.16 4.99+0.07 4.73+0.13 4.45+0.17 4.62+0.20 4.73+0.15 4.74+0.11 4.24+0.33 4.05+0.27 4.49+0.82
Ser 5.32+0.23 5.28+0.60 5.36+0.10 5.16+0.61 5.34+0.15 5.13+0.13 5.02+0.02 4.82+0.18 4.77+0.06 4.31+0.19 4.58+0.15 4.95+0.08 5.15+0.08 5.45+0.01 4.96+0.24
Glu 13.82+0.05 16.49+0.79 14.03+0.25 15.36x0.46 14.12+0.38 14.90+0.27 15.81+0.37 13.39+049  13.87+0.10 = 13.74+0.52 14.77+0.24 13.82+0.41 16.80+0.06  15.63+0.10  13.84+0.51
Gly 8.52+0.06 6.90+0.73 8.27+0.11 7.11+0.02 6.73+0.23 5.96+0.18 5.92+0.05 5.78+0.15 6.17+0.02 8.63+1.92 4.81+0.03 7.22+0.03 4.75+0.07 7.02+0.07 6.27+0.11
Ala 7.00+0.13 6.51+0.75 7.03+0.21 6.37+0.14 6.57+0.05 7.26+0.14 7.25+0.06 6.98+0.05 7.17+0.12 6.96+0.34 6.79+0.11 6.52+0.15 6.81+0.22 7.45+0.19 6.92+0.59
Cys 0.45+0.02 0.33+0.12 0.40+0.03 0.39+0.01 0.45+0.00 0.54+0.02 0.41+0.02 0.61+0.04 0.55+0.03 0.85+0.17 0.76+0.07 0.70+0.06 0.56+0.10 0.50+0.03 0.53+0.04
Val 4.28+0.02 4.17+0.09 4.38+0.05 4.23+0.03 4.39+0.10 4.52+0.02 4.00+0.08 5.25+0.07 4.50+0.11 4.16+0.10 4.75+0.07 4.76+0.16 3.65+0.11 3.51+0.06 4.22+0.87
Met 3.65+0.05 3.45+0.53 3.41+0.23 3.78+0.25 3.93+0.64 3.63+0.15 2.61+0.07 3.57+0.17 3.54+0.19 3.06+0.25 3.71+0.18 3.31+0.09 3.89+0.15 3.77+0.22 3.21+0.56
Ile 3.32+0.04 3.91+1.40 3.41+0.08 3.22+0.20 3.53+0.35 3.72+0.07 3.71£0.11 4.32+0.04 3.75+0.14 4.01+0.16 4.10+0.04 4.09+0.16 2.94+0.31 2.68+0.18 3.45+0.98
Leu 7.43+0.03 7.80+0.81 7.45+0.08 6.89+0.25 7.12+0.34 8.36+0.07 7.89+0.06 8.34+0.07 7.97+0.03 7.60+0.38 8.57+0.04 7.56+0.01 8.01+0.19 7.53+0.09 7.65+0.27
Tyr 3.28+0.08 3.72+0.62 3.33+0.05 4.29+1.35 4.78+0.78 3.57+0.16 2.94+0.03 3.47+0.06 3.56+0.07 3.42+0.41 3.69+0.06 3.61+0.10 3.84+0.10 3.53+0.10 3.38+0.05
Phe 4.55+0.06 3.28+0.30 4.40+0.20 4.10+0.34 4.38+0.31 4.79+0.19 4.12+0.06 4.58+0.23 4.660.15 4.55+0.23 4.94+0.19 4.56+0.23 4.69+0.27 4.76+0.21 4.49+0.37
His 1.55+0.08 2.21+0.29 1.72+0.12 2.39+0.26 2.57+0.07 2.02+0.07 2.62+0.02 4.34+0.13 3.23+0.10 2.39+0.29 2.37+0.08 2.37+0.02 2.46+0.23 2.51+0.17 2.99+0.02
Lys 7.08+0.07 6.92+0.25 7.25+0.18 7.53+0.18 7.48+0.51 8.52+0.11 8.86+0.05 7.72+0.13 8.39+0.08 7.19+0.62 8.28+0.20 7.68+0.07 8.91+0.45 7.70+0.29 8.68+0.16
Arg 6.55+0.06 6.24+0.13 6.31+0.08 6.49+0.34 6.76+0.31 6.00+0.08 6.37+0.06 5.41+0.10 6.14+0.08 6.71+0.32 5.46+0.07 6.21+0.06 5.58+0.34 5.76+0.21 6.29+0.23
OHPro | 4.82+0.25 4.17+0.17 4.15+0.73 3.49+0.47 3.50+0.42 3.04+0.52 2.94+0.29 3.14+0.25 3.31+0.28 2.97+0.21 3.74+0.07 3.41+0.11 2.81+0.48 2.96+0.24 3.68+1.23
Pro 4.42+0.26 4.87+0.13 4.77+0.33 4.85+0.52 4.62+0.13 3.72+0.28 4.48+0.04 3.68+0.22 4.07+0.26 5.63+0.77 3.48+0.10 4.74+0.05 3.45+2.21 4,04+0.23 4.19+0.42
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