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£ dAfelMe AR 8714 AskAEE A AAHES @74 ARl A4S Hke] #ske] serum
bottleg ©]-8-3F BMP(Biochemical Methane Potential) test® I3} oJ@FANA WiEEw HH7E 5 1T
o] &4 Al A== AV E T WS AS PR 2AEA A s A7E S WS AL PR, A
&2 A A AR ) T Ao 7IAE dAstel ARgEitE ZHe] AdH 2SS 24 F serum
bottledll 50 ml, 100 ml, 150 ml ¥ 71507 P& TS BMP tests A3 on Ao HFgTE 9

AlEe) disle] i FHoR ARl ARttt Al wE 74 wE ks AdRs g YS s Brkst
gt} o5 52 7179 EAo) whgt Ty )= it B4 3 3B (Volatile Solids : VS) 1 kg@ 420-470 mle]
B7tAE Ak Ao® UEitt 71d FHEE B A9 AA ) el niste] iR To) nRE 99 T
g vetFgY) BelgE SHolA BT e AoF Ve gV Alse] diste] AARAE AAgE A, ol
£ 528 velgtl A48 ARE FAZ Alel o]24Q) HF WledZEE 522 ml-CH/g VSE WERTE o]
5 & AgelA 7 A AT v T vlas B o AReiE 0.8472 H7HEH
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Abstract — It is essential to understand the decomposition characteristics for developing the optimum anaerobic
digestion system of organic wastes. In this study, BMP (Biochemical Methane Potential) test using serum bottle
was conducted to evaluate the anaerobic degradability of fish offal. 3 different groups of fish offal including
waste from mackerel and hairtail handling except viscera and fish viscera were chosen for the substrates.
Grinded fish offal was transferred anaerobically to serum bottle in amounts of 50 ml, 100 ml and 150 ml,
respectively. BMP test was carried out in triplicate. Cumulative methane production and methane production
rate depending on incubation time were evaluated. These results varied depending on substrate characteristics.
The average values of ultimate methane yield ranged between 420 mI-CHy/kg-VS and 490 ml-CHy/kg VS, and
the methane production and degradation rate of viscera were higher than those of other parts of fish offal.
According to the analysis of elemental composition, average C/N ratio of fish offal used in this study was 5.2.
Theoretical ultimate methane yield calculated from elemental composition was 522 ml-CH./g-VS. Biode-
gradability was calculated as 0.847.

Keywords: Fish offal(A] 41 % 7] &), BMP(Biochemical Methane Potential), Dry fermentation(71'2 &),
Cumulative gas production(‘7-2] 7}~ A=), Biodegradability("d+£3l %)
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ABATZ ojdgor A S B E = AV RS @71
A ARIAT H71E 2451 Serum BottleS ©|-83F Biochemical
Methane Potential BMP) %] (Owen et al[1979], Shelton et al.[1984])
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T B 16.5% AF3Ach

B A¥o) ARE3FF 2AlEd O AR FREAEAF 48k A%
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Table 1. Characteristics of the anaerobic media for anaerobic
biodegradability test. (Shelton et al.[1984])
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Compound Concentration (g/L)
Phosphate buffer KHyPO, 0.27
(adjusted to pH 7.0) K,HPO, 0.35
NH.CI 0.53
. CaCL2H0O 0.075
Mineral salts MgCl6H,0 0,100
FeCl4H,O 0.020
MnCl, 0.0005
H;BO; 0.00005
ZnCl; 0.00005
Trace metals CuCl, 0.00003
NaMoy 0.00001
CoCl>6H0 0.0005
NiCly6H,0 0.00005
NaSeOs 0.00005

r/é AN

(b) (©

Fig. 1. Procedure for serum bottle test. (a) pouring buffer solution
and seed sludge with N, flushing, (b) substrate injection and cap-
ping, (¢) gas measuring with syringe and manometer.

7k g FA|$} Manometerg ©] €3t} 7F~7}
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Z dg A AR AR 7kAE AAANTE A olE
sl3ATh.

7R it gk J el 718497 (Geotechnical Instrument,
GA-94AYE AHE31] S4sisinh ARdl= F71E 9lskd A5
pHT pH meterS ARE310] 5746)19] 11, TS(Total Solids), VS(Volatile
Solidsy= Standard Methods(APHA[1998])°] =3lc] A& 31510
o YAEE A4V (Elemental Analyzer, Profile HV-3)&
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Azte] @Aolr] 7R A71ES 25T AR, ofF U
ToE Reste] gl F HEe A HYE siekA] ¢ olF
Z¥ZE serum bottlel] 50 ml, 100 ml, 150 ml & F3F o}& A7k
of M Wk RS Hrilon olE9 A= Fig 2~49
el s HR A B O 22 A3 5([1993])
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Fig. 2. Cumulative methane production of Mackerel offal during
BMP test (ml-CH4/g'VS).
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Fig. 3. Cumulative methane production of Hairtail offal during BMP
test (ml‘CH4/g-VS).
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Fig. 4. Cumulative methane production of fish viscera during BMP
test (ml-CH4/g"VS).
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ARk o 2 wiAEe] 7] ARSI dlagte] QlojA] 71o] A%k
Aol wAEe] FRE wf 2 (1)) o] ARtel] whE 7] 9]
=F Yxp o vehlo] 28 & Qlrh. B4 o] A9l
TR 5T o] B R kB VRS £ Aderetal gt

ds/dt = -kS 0
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o714, k = kinetic constant
S = Substrate concentration

4 (& ARelel A )9 o] TS,

In(S/Se) = -kt )
HHE7] i) AR VS T AR slAwe BRE
B2 Hashimoto ef al.[1978]°] At 2] 0 2 Uehiidd vhat 2t
S/So = (BBY/B. &)
714, B = 7 dgt G4
B, = A% wgh LA
19 A @9 3y =4
(B.-B)/B, = exp(-kt) C))
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Fig. 5. Kinetic constant(k) of Mackerel offal digestion.
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Fig. 6. Kinetic constant(k) of Hairtail offal digestion.
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Fig. 7. Kinetic constant(k) of fish Viscera digestion.

o] kakg 78lATh. of71elA] 73 1AF RS E A kihd o
2] F52 iy 712l digt ARslss} FalEsE Frsb] 9
slo] AR = QlE QAR BI(Cecchi et al[1991])E L 31O
™ A5 WRSEEAGT ) Avhe 21 Bt mErhs 21 LERdick,

ABAFY 0.877~0.98801 27 Kl 3-8 1X-2 0% ¥y
Zlo] H4sIeltt. vk T oA AL ghEH & ATtellA T3t
HES vlwsle] By Al 2(1993]0] oJFEH7IENA HE Hgk
k) ST Ake (7S 72t 0.379 FCHYg VS 9 0129 &2

B A e A2 HF ATPEIB,) 4 Table 2
o Aalsle] itk M E7 Bl giste] 3k o]Fk 3] o
Foll digt A= AgoA 4l 51199300 23le] ®are 0.379/
I-CH4/g'VSHY Owens et az[1992]4 SAE7EAA 2] g vSTE =
g ARl 318~349 mie]] H]Slo{&E kA E2 gke vERASITH
$kH Chynoweth et al.[1993]0] S21H7]1 &4 A5 B3 540
mI-CH/g VSaes 2ERE W2 3L 8111999]0] A7 1E) disf
o] B33t 477 mI-CHy/g- VS AR 2-& Rt

SHE, Aol AMESE ol F #7189 daxdEs %018}71 st
o oA 7t ofF £4 HIIES 4, dxste] i
EARlch AR AXEZ)E 370l gt El% Ry g
gvsﬂ 420-470 mlE FFel i & 2elE vEhA] ke

el BAGe] 7 A EF £33 offF dVES ARE AL

— B T
%a}oa AR S AN $HD ALY o) 087

Table 2. Kinetic constant(k) and ultimate methane yield of fish offal

Fshoffal  (OUEEY k) NS

50 ml 0.9877 0.235

Mackerel 100 ml 0.8766 0.1382 0.4380
150 ml 0.968 0.0614
50 ml 0.8921 0.2045

Hairtail 100 ml 0.9616 0.0551 0.4185
150 ml 0.9479 0.0739
50 ml 0.9615 0.3836

Viscera 100 ml 0.9858 0.1626 0.4682
150 ml 0.9787 0.0757
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Table 3. Average chemical compositions of fish offal used in this study

Elemental composition(%) C/N ratio
C H (6] N S C/N ratio
51.1 7.6 30.5 9.8 1.0 5.2
ol wighdeke Axket 5 Qlok A Ee] YAaFAdL Table

3] UrEMRiE}.

A A EHH ?EP #2213 Buswell®] 42 ©]-§31o]
SlEFE Al dighAlZ-S AT (Shelton et al[1984], 3
S11993]).

CiH.OuNS+(n-a/4-b/2+7c/4+d/2)H,0—
(n/2-a/8+b/4-5¢/8+d/4)YCO+(n/2+a/8-b/4-3¢/8-d/4)CH,

olF AXFAHZNH *@*Mlﬂg 1 g'VSel tigto] shatekEel
ZATE o] 2 HE WIS 522 ml-CH/gVSE Vet
t}. Table 200 AAE #HF ﬁl%*g*é%J FHEAE 442 ml-CHy
gVS 0|22 MBS T = 0.847% AAMEIT) o= A %[1993]01
A7 8l tigte] Bargk 3k 0.7039) H|El s =& Froly
HH1999] W Z 5199310 AAH7Eol chsted Bgh 0.9200
Hjgto] = B2 glolot,

B, ALY O TRE AASE ONH|E 528 VERT £ B
[1993]c] @714 dae] 71 A el CNBIZ AJAISE 12~30 H 9
o vgled W gk JERISITE AAEZ Bl tiFt TE el
Ao Bag C/NBIE BH 11.22H1999]), 5.2(4 5[1993]) &
2 BHYHT Qo] 7 Fol vlste] v|wd & CNHlE HER)
T ZoE wdEn olgfdt 5L |1 AEEE A A 8t
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100 ml, 150 m¥¥d ¥zt 714 o 2 3215+ & BMPE Hrlslgich.

SRAAZ Aol wEt 7} 71" FHEE rAvEA g ey
Aol tha )7k JAAAT kg VSF & 420-470 mIE o+
ERRT. 71AS AR, weold, Wi o= Uro] AR
@ﬂr 714 FHEE B At 138 GYFEd vebilw
& FZ olfe] vy FEH A 1 e o T 4R
T pEolTelM Bt offo] e s A UF ol 9 ¥
e HepiZl o FalSn o ] 2ol o] whE Zlo=
veRsitt, i Alsel diste] 942 AAshE A7 Fd ON
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et AL 522 ml-CH/g VSE UER} ARSI 0.8472
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