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Production of Eco-friendly Aminotosan” Fertilizer from Waste Livestock Blood
using Chitosan Coagulation
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The aim of this study was to produce Aminotosan® fertilizer using optimized chitosan coagulant from waste
livestock blood. Amino-acid fertilizer was produced by pretreated livestock blood. Chitosan coagulant was
aggregated with amino-acid fertilizer to produce Aminotosan®. Optimized coagulation conditions were set
using chitosan coagulant such as 10% citric acid and S00 ppm chitosan coagulant by analysis of CST and TTF.
The efficiency of coagulation by chitosan coagulant under the optimal conditions was better than chemical
coagulants. After solid/liquid separation for coagulated amino-acid fertilizer, Aminotosan” fertilizer which
added eco-friendly and aesthetic functions was produced.
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Materials and Methods
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= ' R & 24819t (Cho et al., 2009).
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Fig. 1. Schematic diagram of process to produce Aminotosan” liquid fertilizer.

Table 1. Characterization of coagulants to cohere waste livestock blood.

Coagulants Classification Type Tonicity Viscosity (cP) pH
Chitosan Natural Powder Cation 18 35
C-353pP Chemical Powder Zwitterion 2500-5500 2.0
HC-860 Chemical Liquid Cation 1600-2400 35

o &3] f71Ede §&0] go l?‘i AoE defA] 2101
(Seo et al., 2011) H-& F=up F oA H7}=E N2 A2
7} f3Enh 29uk= 20 kHz, 0.5 W mL ™" o}gjolA] 30
min 53 AAIEIG 0, 23Tte] of5) 71-g3hE #H7h5E

o) U SRl 9 ofn|ieit Gleke HPLOS o] §3fe] 1415}

8912 B4E olgsiol ARHHoR BIAoD, o
. 2 et maol o
S 2714 g Badow Agstel 5]
Y R ES ZUNT, AEE Aok
ABUA (savinase)2} Ze}E 229 (flavourzyme) O &2 ZF
FAE 1wt %, 0.1 wt%2] HEE ARSI o] ©f
St AJE5H4] Eafl= 100 rpm, 60°C, 4 hr < /\T/\] 3o
HrlEdoio] chulz gl oln|iAl 3RS HPLC
29519

ZI2tZ Aminotosan"2H| MALS 2|5t F|EA 27
H M= 7|EA S-A= 2 Lo SR +aike
10~40%= 717} 24 g3fistolon Fait §do] 7|&E
Ato] 3% o4 galEl7] ofg7] wiEel 2% | EARS Y
% 200 rpmof|A] 12 h F<9F MERAFCE A4t Fmof whet
217F Az 7| BAN SR A = ofu|ieAl u]of] F2¢i5ke] 60
rpm® & 30 min §F -7 YRSAIH on] LA FEof ot
2 ofu|ieAl Hu| o] R GIHg Yot y] &l CSTe} TTF
B4 AABHATH

ofu|ieAl Au|el 7| EAF -SAY] SRRSO A 71 EAL
o] gheFol mx|= S FRIsh] Hol 2 LA T
ofefol A AxH 2% 7|EAF SHAE otv|ieAl Hulo]

0~1000 ppm =2 ZHF 3% & 60 rpm S 2 30 min 5
¢k RESAIZTE &4 WhE $- CSTQ}F TTF #4415 A5
7| &4t o] whE ofw|ieAl ofH aNs
om 7184 SRAY] HA 4 2 =S8
ofu|icAl ofu]of thste] S}shE-HA} 24 7| EAF §3
Ale] SIS vmsl] Sl CSTe} TTF HAS Al
sholeh. stahg Al Aitorol Al £2 B4 ol o

20|57 S2A| % C-353P9} HC-8602 AEHSISIT} (Zhang

o
olo
2l

et al., 2010). 7|EAF SAA|e} BFESAA 0] AL Table
10 YERA I,
TEZI0| Aminotosan® OHH| MALS 9|5t moHHa|

71E4E SRAl ofsf SRE oblieAl dHlE FE
Aminotosan” HH]E WAS17] 23] HWE T A (filter press)
£ olgsto] LA EE sIGlt DE T o) AME= o]
EL HolFH ojzhEg AFFFAT, ofuliAt AUl 8
bar®] €20 2 120 minEQt e ZY Ao ¢ & 11 bar
o] Q) ofefell] 60 min52 SHEE 519107 Aminotosen®

Aule] ofulieit S HPLOZ Fo St

N
)

Results and Discussion
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Table 2. Characterization of waste livestock blood.

3-components

Organic materials

Protein in

Contents Moisture Organic Inorganic Protein in blood cell Total protein ~ Amino-acid
ood ce
(%) material (%) material (%) plasma (%) %) (%) (%)
0
R t

e waste 79176015 19314023  1.5240.30 405£0.11 1416009  182120.12  0.01-0.00
livestock blood
Solubilized waste

R 79.17+0.15 19.31+£0.23 1.524+0.30 18.20+0.09 N.A. 18.20+0.08 0.02+0.00
livestock blood

Amino-acid fertilizer ~ 79.17+0.15 19.31£0.23 1.52+0.30 0.68+0.01 N.A. 0.68+0.02 11.11£0.01

*N.A.: Not applicable.
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Fig. 2. Variation of CST and TTF according to concentration
of citric acid.

AIZE Woll Al Fde54S & 5 AL AR ARl
k= A 7142 QJe}. TTF= Buchner funnel A%
A5 A&l 0.5 atm®] oA SHA] Fu] ] 1/20] o}
skt Al ARk 33}% o= XH&]‘HO] Hojubch

Hl ‘3—! Et** el
(Ryu et al., 2001),
ot :At AAE S8 f1tt 2A SHAE Axsh]
SIeiA A2 8] 24 FeE AT Bart A 7]
BEARO] Z- FAAtoll galiE]o] FAdo] A7 wiol 2%
o] Fe] 7|BARS: 8341717 o}, Tle B A S
o] =5 FA3Fssict. 2 Lo 10, 20, 30, 40%9] <14t
of 27t 2% 7|BARS F}iste] "aAdE SISkt (Fig.
2). FAALY] 2 1004 40%2 F7HAZ o) whet CST}



728 Production of Eco-friendly Aminotosan® Fertilizer from Waste Livestock Blood using Chitosan Coagulation

TIRS] OjshAlt B HAHOZ SISt A eHelst
o el FE 0% AxE SUAL d0nm Az
A djulstel CST7} 2,768 AASILO0] TR 2
Zastelny, o ZEE, T FEL ess %f¢ go
o1 Rolet alAksl ey, SR, 10% wlRke] UM %
Eol A 7|EAle] alEuA golo] YEr} HHKow
St} 12402F ool AU 7] E4te] 95| Sl
%) gho} Alglo] BIkslct. wetd, 7EARS G477
913 ToIALe] Hzs i 10% o] Ao]m, TelAle)
wess waio] 271el] whe] M oAl SEL
1095 A= I

2

_g‘golo

FSH

=
2o BEY zqaﬁr SHE e At ojo} 2ol At
e 1

o :lq,
N
f
2
off
bl
2
B=)
ru
oo
=

of W& SARRS-S Felst
SAA (AL 10%, 71EAE )E 7#74 0~1000 ppm2] &
=2 F915k0] 30 min 7F ¥FEA|Z] & CSTO}F TTFE =45}
o] Fig. 30 YERSIT) 0 ppmo = 7|EAF SHAIE 9
3t A9 CSTQ} TTFS] o TAI7HS- 440.3 s, 572.5 s2
21210 400 ppmZHA]= 0 ppmt FAFGE A TRAITRS
7, ey 500 ppm94 71EAR SRAIZE A=A
CSTS} TTFO] o TFAIZRS 1899 s, 306.4 s& THR1%|¢] o
500 ppm ©J8t&2 F=YE| S wf Kt of7pA|gto] 46% o4
gt Ae gl & 4 Udeh 500 ppm oHE 7] EA
SHA 2] oFo] ZF7FekE CSTQ} TTFE] TS 4
5}31.om 1000 ppmof| A= CSTL} TTFS] of1bA| ko] 135.8
s, 254.0 s& SRRIE It} o]i= 500 ppmET} ofFpA7to]
FAR 7)EA SHAIY YRS 500
ppm OGO & FTIA LGS ofu|ieAl Hulof ik SHA&

17% ol 4t

~®= CST (Capillary suction time)
600 —=— TTF (Time to filter)

450

300—

Filtration time (s)

150—

T T T T T
o 200 400 600 800 1000

[ ion of chitosan (ppm)

Fig. 3. Variation of CST and TTF according to concentration
of chitosan coagulant.
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Fig. 5. Image of amino-acid preparation (a) and Aminotosan”
fertilizer (b).

ol Fig, 5(b)+= 7|EAF SHAR S5 &+

2|2 AJAFE Aminotosan” 9H]E LFERH Aot} ofu]i-
A A= SAMoR Aetal ERsHA|YE, LRy &
Aminotosan” Hli= PR Ao R Lrslal 713k
ol 7|EAF SA O o8l EAfFo] & EHol §R =
ez o] ofsf LA Z AejFlon ofn|Aik} Zo] &
o] Zhe BAE yho] K2]w] o] Aminotosan” HH]E AY
AFE]Q)7] wjEolch E3l Aminotosan” o4H]Q] ofu|i-A}
FS 17.64%= FA =] o] ofu|iAl A A 9] ofw|iil ShF
Q1 11.11%Kt} 1,584 Z7Fstiet, whebk], ofm] Al ARfE
o} 59 ofu|ieAbS SRRSlaL 7| EAbel ofsf gt H
Tgo| 5}, g3 g, BEA 5y ASAY 8avkE 71
HA) Aud 715714 ghest 1EA ] 21844 Aminotosan”
Hu] o] AgAto] 7HssiTt,

Conclusion

2 AT driEsgdoe] o oA JAE vt
27F e BIskaL, 259 A 2ot alid v 7
Zl otu|ieal Aol FH] 2157 ofu|ieil M|,
Aminotosan” HARS 915), M SHAQ] 7| EARS 0]-8F
of ofu| . AbA| A 9] SRR AS H A5} AFATE 10% -
A4t gollol 2% 7|EARS 8BAIZ] F ofu|iAl A7
2500 ppm 9] 7| EAL -S-ZA|
< A3} 5lglet o] FEHZY AR IR E|sto] ofn]
LeAb ARt ofnlieAl FE7F 1588 S7HE 17,46%2]
Aminotosan” 9JH|E AAFSISITE o) 7| EANS] Z71R g
o 9 Fergo] avh 93 Ay, HEA 5yl AS8Y &
W= 7HAEA Aeld 7571 SR A 0] 2E7d of
0|4k HH|O] AgAto] ZHssilet, deug H7hEd
AIZRe] AR ofu| At HEES ST
o} HHshE 7| EAL S 2AE Sgsto] olEe]
o] AN &} opu|ieAl FA (ke E Al
SHoA T mupH o},

il
N
o
o
s
oo
28]
=
olo
1o
ol
o

it

o e

b

o e S

) o

Tt

X

References

Arancon, N.Q., C.A. Edwards, P. Bierman, J.D. Metsger, and
C. Lucht. 2005. Effects of vermicomposts produced form
cattle manure, food waste and paper waste on the growth
and yield of peppers in the field. Pedobiologia. 49:297-306.

Bougrier, C., H. Carrere, and J.P. Delgenes, 2005. Solubilization
of waste-activated sludge by ultrasonic treatment. Chem.
Eng. J. 106:163-169.

Cha, S.H., GN. Ahn, S.J. Heo, K.N. Kim, K.W. Lee, C.B.
Song, S.K. Cho, and Y.J. Jeon. 2006. Screening of extracts
form marine green and brown algae in Jeju for potential
marine angiotensin-I converting enzyme (ACE) inhibitory
activity. 35:307-314.

Cho, B.Y., IJ. Yeon, and B.C. Lee. 2009. A comparative
analysis on physico-chemical characteristics of MSW
(Municipal Solid Waste) from dwelling site and landfill site
- A case study of the Chungju city -. J. Korea Geo-Environ.
Soc. 10:47-52.

Chung, M.H., D.Y. Chung, and Y.J. Kim. 2007. Isolation,
identification, and characterization of microorganisms
which possess the flocculating activity to food wastewater.
J. KORRA. 15:125-130.

Jeon, K.H., HA. Lee, and 1.J. Yoo. 1995. Production of
immunoglobulin form animal blood. Korean J. Food Sci.
Ani. Resour. 15:237-243.

Jeon, Y.W., J.W. Kang, H. Kim, Y.M. Yoon, and D.H. Lee.
2013. Unit mass estimation and characterization of litter
generated in the broiler house and slaughter house. Int.
Biodeterior. Biodegrad. 85:592-597.

Joo, Y.K. 1991. Utilization of industrial waste to organic
fertilizer for lawn. Kor. Turfgrass Sci. 5:81-86.

Kim, K.S. 2006. The present state of domestic acceptance of
various international conventions for the prevention of marine
pollution. J. Korean Soc. Mar. Environ. Saf. 12:293-300.

Kim, Y.S., K.S. Lee, and S.G. Ham. 2003. The effect of
liquid fertilizer contained amio acids on the growth of
bentgrass (agrostis palustris huds) and the chemical charac-
teristics of soil. Kor. Turfgrass Sci., 17:147-154.

Krishnamurthy, S. and T. Viraraghavan. 2005. Chemical con-
ditioning for dewatering municipal wastewater sludges. Energy
Sources. 27:113-122.

Lee, C.H. and J.Y. Kim. 2012. Sewage and tissue wastewater
treatment using quartz porphyry and natural zeolite. J.
KSEE. 34:217-522.

Lee, H.I. and C.H. Park. 2011. A study on the characteristics
of natural polymer coagulants from pyroligneous liquid and
chitosan and the application possibility in dredge muddy
water. J. Korean Soc. Urban Environ. 11:1-7.

Park, S.K., J.G. Choi, and Y.J. Chung. 2000. A practical
study on the solid-liquid separation of the swine wastewater
form slurry feedlot. J. KOWREC. 8:60-70.



730 Production of Eco-friendly Aminotosan” Fertilizer from Waste Livestock Blood using Chitosan Coagulation

Park, Y.S., S.H. Han, M.H. Ko, S.N. Kang, J.Y. Park, N.G.
Park, M.S. Ko, and T.Y. Kang. 2012. Use of bioadhesive
to herniorrhaphy in indirect inguinal hernia of Jeju native
pig. J. Vet. Clin. 29: 319-322.

Ryu, K.S., E.S. Kim, HW. Chung, and S.H. Kim. 2001.
Influence of dietary supplemental bio-plus on performance
and intestinal microflora of broiler chicks. Korean J. Poult.
Sci. 28:61-67.

Ryu, J.H., JJ. Lee, J.H. Hong, K.W. Chang, G.S. Lee, G.S.
Park, and K.P. Han. 2010. The study on the composting
by using dam suspended particle sawdust and sewage
sludge. J. KORRA.18:98-103.

Seo, J.W., J.S. Han, CM. Ahn, D.H. Min, Y.S. Yoo, S.U.
Yoon, J.G. Lee, J.Y. Lee, and C.G. Kim. 2011. Study on
Characteristics of Solubilization for Sewage Sludge Using
Electronic Field and Ultrasonification. Korean Soc. Environ.

Eng. 33:636-643.

Shin, H.J., S.H. Lee, and B. K. Kim. 2007. Determination
of the calcium contents of vegetables sprayed whith liquid
calcium fertilizer and fermentation characteristics of kimchi
using ca-treated Korean cabbage. Korean J. Biotechnol.
Bioeng. 22:255-259.

Song, M.H., K.J. Lee, and S.C. Bai. 1995. Effects of dietary
blood meal as a protein source in growing common
carp(sypronus carpio). J. Aquacult. 8:343-354.

Yuan, H.P., X.F. Yan, C.F. Yang, and N.W. Zhu. 2011.
Enhancement of waste activated sludge dewaterability by
electro-chemical pretreatment. J. Hazard. Mater. 187:82-88.

Zhang, Z., S. Xia, and J. Zhang. 2010. Enhanced dewatering
of waste sludge with microbial flocculant TJ-F1 as a novel
conditioner. Water Res. 44:3087-3092.





