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Nutritional Properties by Composting Process
of Algae Biomass as Soil Conditioner
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Abstract: In this study, we produce a new type of the algae soil conditioner (ASC) using discarded
algae biomass through a composting process and evaluate its nutritional characteristics. As the main
ingredient, the ASCs used algae biomass collected through the coagulation-floating method and
made by adding a variety of additional supporting materials (sawdust, pearlite, oilcake etc.). ASCs
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were divided into 0% in blank, 11.7% in ASC1, 21.6% in ASC2, 37.6% in ASC3, 59.5% in ASC4, and
composted during 127 days. ASCs showed a sharp increase in temperature by aerobic microbial
reaction, and 6~7 high and low temperature peaks were observed. As a result of physicochemical
analysis, mineralization proceeded according to decomposing the organic matter and there was a
marked increase not only in macronutrients (TN, P05, K:0), but also in secondary macronutrients
(CaO, MgO). The microbial community change was found in stage 1 (bacteria, filamentous fungi) —
stage 2 (actinomycetes, bacteria) — stage 3 (Bacillus sp.), depending on the maturation process. It
was estimated that microbial transition was closely related to temperature change and nutritional
behavior. The quality of soil conditioner can be determined according to the maturity of compost
process, and it was determined that effective microbial activity could be induced by controlling algae
biomass below 59.5% in this study. In conclusion, we found out the possibility of manufacturing and
utilizing soil conditioner recycled algae biomass and if further technological development is made
on the basis it can be used as an effective soil conditioner.

Keywords : Algae soil conditioner (ASC), algae biomass, composting process, nutritional ingredients,
microorganism
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Table 1. Components of raw materials for the ASCs used in the experiment

Description Components of the composts Total
Blank Sawdust (27.0L) + oil cake (2.0L) + pearlite (2.0L) + water (1.5L) + fermentation promoter 3281
(0.3L)
Algae biomass (1.5L) + sawdust (25.5L) + oil cake (2.0L) + pearlite (2.0L) + water (1.5L) +
ASCl . 32.8L
fermentation promoter (0.3L)
Algae biomass (3.0L) + sawdust (24.0L) + oil cake (2.0L) + pearlite (2.0L) + water (1.5L) +
ASC2 . 32.8L
fermentation promoter (0.3L)
Algae biomass (6.0L) + sawdust (21.0L) + oil cake (2.0L) + pearlite (2.0L) + water (1.5L) +
ASC3 . 32.8L
fermentation promoter (0.3L)
Algae biomass (12.0L) + sawdust (15.0L) + oil cake (2.0L) + pearlite (2.0L) + water (1.5L) +
ASC4 . 32.8L
fermentation promoter (0.3L)
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Figure 1. Temperature changes of the average value of the ASC1 to 4 and air temperature of
outside during composting process (n=4).
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Figure 2. Changes of organic matter and nutrients of different ASCs.



610 StAISEIt M28T HM6E

HE NH—Ne &z 2004 7ol ket $j4t
(volatilization)o] 2 ¥l E 2 FA3E v| 5 o] &4
o] Yol 4= Qlr}, SEAIRE & A1) ASCL, 291 2
o] H&o] Ao g NYPu|= AR = AaA
2 AP n 7] A o]1 A&A 3] S|4 ¢
Ji saol 7Hsd Aol vhef Eu|g} v F
23 F7HE fleiAe t7] S99 Aa 14 Al
(nitrogen fixation bacteria) T ZAFS} A4t
(nitrifying bacteria)< 37}s}o] NH4 —N 3] At
(ammonia volatilization)& AF4f|5l= HHS A A]

3 4 9lthPepe et al, 2013), SHA|T 0|2} Zo] 1]

Aes T2 S83h e B57170s agA1d 5=
= A Farsjof 3 Zojck

2l (phosphorus) 41 &4% QIAHDNA, ATP
S) 2 ZHE iAol & 3kE vA|7] el Y
i 5 58T 7S ok Rl Qe Aot
R7HA| R AlFo] A 07 o]83517] A=

orthophosphate FE|7} Elojo} st} 2 Ao A=
+84 FH 9] P0s5 BYEH g Ant Ad7Hs
ot A&7 9l Abgro] BaE Y ch(Figure 2e). F2
ASC1, 20|14 FA3HA A58l ASCA= A4
o7 Azt P0s TR WA A0 & A5
=0 31~52¢Y Afolofl 71 FA A st on
83~102U7He A AL

ol
S
2
£

ZHg (potassium)> A4, 13} HEo] H|® | ¢
FSHAA W BZ 4= gl QlAtolnh, dRbH o= 7t
B2 od Y, aa, A S WS 8%t
A3k gttt g A Qo B3 AE2 A=Y &
AE A B op 2} 2] A} Qlof| gk
EES S| ER g4 02 = A4t 910 7t
T3 &89 AL £ 4 9tk (Basak and Biswas
2009). AlE2 84 FHY S $AHeRE A
Hol7] wo] 0| BEi Bl vze] FAE

ARk w83 A=Y Aot & A4 KiO=
BIU7HA] A E AL thas Akl ARE o] Sofli= A
2208 271519 tHFigure 2f), KiO= HE AF
TollAl Ad5st ARt 53] Aot Qlo] =9kd ASC2
7F 7V =A Uebd T B ARY 27] KOs

1.0~1.2 mg/gel AT FFH o2 = 2.8~42
mg/g= 2.3~4.28] A3kt

MgO2 RE Agol| A 37 A5sch(Figure
2g). 27] MgOx 0,026~0,065 mg/g 4=%0] 912
U 2E3HS 0.51~0.62 mg/go & 9.5~20,08) 2
A7 Z7189EE. MgO2 Al Bl HEAE 745

W4 Wt okt 9lo] S0} fid TS
S 4TS Fekn FelA 900, HeF MgOo] 2
v

HEY GEa7h w2z FHo] Asjd 4
Ak, o7t oA MgO2] T7h= A& A+

CaO2 A &E9] mejel Y%A (meristems) 2] 4
% 7150l Hojsto] 71414 g S, A+t
717k &<t Ca09] As2 31Y7HA = stest g A gt
ojFoll= TAAS g EYch(Figure 2h), T
9] JAJET FAFSHA 31~52¢ Atololl 71 &
A7 st on HE4ke] el 0.30~0.38
mg/g= A Z7|HH] 23.5~65.6% 5715+t
AR A7) 7F 59 blanks= A&l ASCs¢} 2F
st S Bt {7159 - ASCsollA] A
A0 2 FARgE ko= A5t AIRE blanks T
HelS e glon C/NH|= Z7]of ¢ =2
(109.1)& Yl I}, E3] blanks 214, 3v]
E2A(hemicellulose), AEZ A7} FH310] At
07 Jaf7h A| ALl om APAto] SJstH EH]
o} IHgEetol= M= AEsiA 7140l A==
FAQ ol 282 K 4= ook g A ok
(Banegas et al. 2007). 71 A3} 2EHo 7 Ha
HesHA XY =] koo FFdEY] B 2 5

bt R 0. 0| g et

M rZ i

=

—

2oz

ofn ot
<

%
%]
S|

<

sk A
P4y T

O.

7HEoR F7)ehE YYEe el
o|AR EFANFEAI L] 7B =

1)

=

ks

GOl nvlE Rt ApE A o 2 Fgdivhd
BE

=

=

ol
o
Jo
N
i
=)
=,
of
=

. 4

O
(g O

o
o
W = <3 A, Eeststa 9
ShS 714 27 ol Aoz Bl &k A

~

T



HES - O[AHZO| - A2 / ZF HIO|R0|AES 0|28t EYVHZIH 2| ElH|3t nhYol| E FYdeE 5 611

op7|3ttt. wEbA 7=

w7120 39 Ut B

i
g

v ohujet £9F ) heejo}, nEe] 4L F4
A7 4 Qle 7 240] 47182 A% Aol e

st Sk ek 5 shrt 2 Zlo|th(Sanchez et al,
o2 sl A7) Ee)
(endophytic) F|YEESL AL1F, o 48 =7}
phytohormone 52 EH|3l= F71A 9 £7]59]
QItH(Séanchez et al, 2017), whebA] 2579} Haalbyd
&% Bgelo] §7187 kol 24 A 74
HrhH EokslA o] ZA A Mal ol g} HAF o7

Fu

= 945 BN Alsko] 7Hs e Alole

S BAANE Figure 30 eI EH] <)
Hogl Ao AL wko n|AEo] 27 9 Ho|7} vkas)

16 -
dnEEe

=4 °] & TR YR A ¥
ol A Q1 A TdatH(Sanchez et al, 2017),
2 Aol A= ER|AIZE oA &3] ¥ sh= vy
20x10°
a A O Blank
T —@— AsC1
fem A —--/x—- ASC2
o 15x10° 1 TR =
)
[T
- J—
= 10x10° -
g
[ 8]
B 5x10°
0
300x10°
58 250x10° - c /A\
L /* \\\
O, 200x10¢ - /7NN
3
T 150x10° 1
o
>
€ 100x10° 4
o)
£
©  50x10° 4
<

Elapsed time (day)

*ﬂ‘&t ﬂ“]ﬂ ﬂfzé——] 57]‘)11 +4 2l

Fo|th(Sanchez et al. 2017). AT Z7]dtA
A A A8] F7Fske] 5290l 71 =2 wAE Hlo
1 83% o] Folli= WA A EE= ke UEh At
(Figure 3a). ASC3, 4= d¢Aog 27| &7} t}
ol FYH == vo]uj A0 ¢Fo] T
7] WEo R debEn, Eot ASC4S| Mlts e
52%9] T Aol Bt Ao Wi 2 A FAIE
HlT ol ASCA7ZF Ry 9 e e
LA o2 Azt e v Fol = o B A
Hop nE SErt e Aol daiA =
QTFAL AT

AP (filamentous fungi)S At (eumycetes)
o) 9%0.2 2poo] tEAQ Loz} % shtolct, H
H| 3o A= Al A 27] LA (mesophilic)
Aot SO 2= &k 4P A Qldt,

& E=3ed

50x108

40x10°

30x10° 4

20x10° 4

10x10°

filamentous fungi (CFU/g)

0 20 40 60 80 100 120 140

8x10°
6x10° ,43
4x10° - /

2x10° - A

Bacillus sp. (CFU/g)

0 20 40 60 80 100 120 140

Elapsed time (day)

Figure 3. Changes of microbial community of different ASCs.
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