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Abstract >> This study was performed to evaluate initial pH and substrate con-

centration on hydrogen fermentation of protein. The optimum initial pH and sub-
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strate concentration of hydrogen fermentation using protein was 8.0 and 1.0 g
peptone/L, respectively. The maximum hydrogen yield at initial pH 8.0 and 1.0

g peptone/L was 19.2+0.8 mL H,/g peptone. As results of VFAs analysis, percen-
tages of valerate was similar to hydrogen yield. Also, C. stickalandii, which was
hydrogen and valerate producing bacteria, was dominated.
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HE molecular sieve 5A (80/100 mesh)E 215 A
o2 o]gstgith GCol &9 2AL columno] 50T,
injector”} 80°C 12|17 detector’} 90C 2 {25}tk

A a7k 2% Gompertz 4] 085}

o] FoAsH A4s BEsATHA] (1)),
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{ Rm ° €
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H=P ¢« exp

o714, Hi= 4] 44 8(mL Hy/g peptone), P
= Ff) 424 $=&(mL Hy/g peptone), Ry X off &=
2 9 &% (mL Hy/g peptone.d), A= R A 7Hd)
il e AE UERATE
A% o= TS, VSE Standard Methodso] &
0] 2~a5191.2.0 pH= Orion 8102 BNUWP ROSS
Ultra®~ Z1=HThermo Scientific, USA)Z ©o]-8-3}o] =
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3]9kAd 2P K(Volatile Fatty Acids, VFAs)-S A}-2]41
<7 (ultraviolet detector)7} A2 1A% HA| 22
ot T2 u|(High Performance Liquid Chromatography,
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Fig. 1. Hydrogen production of peptone with different initial pH
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Table 1. Characteristics of hydrogen production with different
initial pH
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Fig. 2. Hydrogen production of peptone with different substrate
concentration

Table 2. Characteristics of hydrogen production with different
substrate concentration

s 2 Substrats: P il
Initial pH Gl e peie) | (LI I‘)“ep tone.d) Egg‘;;?gﬁgg; (mL Ha/g peptone) | (mL Hy/g peptone.d)
4.0 3.240.2 0.3+0.06 0.1 15.2+£0.4 0.5+0.03
5.0 3.5+0.4 0.3+0.05 0.5 18.6+0.6 0.4+0.03
6.0 8.9+0.3 0.4+0.04 1.0 19.2+0.8 0.440.02
7.0 17.3+£1.2 0.4+0.08 1.5 16.3+0.7 0.4+0.06
8.0 18.7+1.1 0.5+0.06 2.0 15.4+£1.1 0.3+0.04
9.0 7.24+0.6 0.4+0.04 2.5 8.2+1.1 0.3+0.05
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L ofuliedtg olgelo] WA 4 WA AEE
$351tt 71349 EE+= 8.3 g amino acid/Lo|H
G 8o ojulwdl ERel uet oh2a sy
0.2-16.2 mL Hy/g amino acid = el &at
U(alanine)¥} o}2 7] (arginine)2 A|2Jd}1l= 5 mL
Hy/g amino acid ©]3}2 UepdtH”. Akutsu 522
WES 5 gla A +asiglon Sa WAl
Aol gl Ao Husioc A% AFEe] 2 o
2ol vato] £ FET 4TS st B
A ] Sl HGHS W) G4 AR 2R
% 9tk Xiao 520] wEw hde] 5572 gL
olsld AL 4 482 20 mL Hy/g protein =} &
o Ao musgth B AT Aol 10 g
peptone/Lof| A 44 =8-0] 19.240.8 mL Hy/g pep-
tone= 714 =A] YERE S ™ 2.0 g peptone/Lof| A=
15.4+1.1 mL Hy/g peptone= 418§ 1L Ao} FA}

a7 Lhepde.

=
= ZAbo]-2(acetate) 2 H]gg Zhashs Ago

L}E]-‘;lfilﬂ% dzAko]2(valerate)2> HA} SVt
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Fig. 3. VFAs in the residual solutions of hydrogen fermentation
of peptone with different substrate concentration
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(propionate)&: 7]l ‘5120 whe} 27 WA o
o= Uk

CH;0.N + H,O — 1/3 CH;COOH
+ 2/3 CH;CH,COOH + NH;

+13CO + 13 H, ()

C;H;0.N + H,O — 1/2 CH;CH,CH,COOH + NH;3
+COy + Hy 3)

CH/0N + H,0 — 1/3 CH;COOH + NH;
+ CO; + H, @)

C¢Hi30:N + 2H,O0 — CsH;¢Ox(valerate) + NH3

+ CO, + 2H, )
4H, + 2CO, — CH;COOH + 2H,O (6)
Shu o] Hajslo] AR oflieite] 4 4]

(215}t 2ol sl 4= glom 1 2o A] —*rii
AJAFSE 4= Qlet. zAto] AAJEE 9 1 mol E=
1/3 mol®] F=ax7} AYsh FAato] A== B¢

47} 1 mol HrAYStc) vbH ZzAto] AAE= 7

$ofl= 2 mol9] A WA= Aoz et
ESF i UG A AR YAlo] & AJA] b

Table 3. Acetate/butyrate and acetate/valerate ratio of hydro-
gen fermentation of peptone

Substrate
concentration | Acetate/butyrate Acetate/valerate
(g peptone/L)
0.1 1.0 1.3
0.5 0.8 0.9
1.0 0.7 0.5
1.5 0.6 0.4
2.0 0.5 0.4
2.5 1.0 1.8
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Table 4. Relative abundance of C. sticklandii, C. perfrigens and C. acetobutylicum in hydrogen fermentation

Subsg;;?gg:}g;aﬁon C. sticklandii C. perfrigens C. acetobutylicum Others
0.1 20.3 334 174 28.9
0.5 24.8 32.8 13.4 29.0
1.0 26.8 36.1 10.2 26.9
1.5 343 34.1 8.4 232
2.0 433 34.2 12.4 10.1
2.5 21.2 34.1 21.4 233
ofUet ZAlol/A AL 7L S 3 fAF 4, A 2
3 Ao 2 UERGTHTable 3). =, thifzlo] 74
BN Gl AzAtol 8o ulgo] £e4E B AToAL thlAo] Sa ME B4} ol
Gk g0l & Ao Uepdth b oleo] vl wE RAE WS sk
20| £2 79SS AESHE Wgo] Jste] A 1) WA Sk WA 3 7] pHE 8002
AE Ao FAHEHA [6)). uehgton] M=o pH #3} glo] fA=E e

Aupate] ulgo] Tk Uebtor] 5 o)t
AzAtoLe A el net vt wasidon &

Alo] & A WHES B3jo] Amsl Zow FekErh

s 3

Clostridium perfrigens 2 Clostridium acetobutyli-
cum©] 3t H| &L XA tHTable 4). C. stick-
landii= Tl A 2 HE ZZAlo] Ao o3
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24 mo] Fojshis )4
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ke ge) 715 S0l whek A sl
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