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Change of Characteristics during Organic Liquid Fertilizer
Processing using Ascidian Tunic

Ryoo, Jae-Hwan

This study was carried out to investigate the characteristics of the organic liquid
fertilizer and find out optimum fermentation conditions of Effective Microorganisms
(EM) including ascidian tunic. During the EM fermentation by adding ascidian
tunic, electrical conductivity (EC) was increased, contrast to decrease the pH value,
on related to the initiadl dosage molasses rate. Additionaly, the total nitrogen
guantity was shown to be increased on EM fermentation and the most effective
increasing was recorded up to 220% on more than 15% molasses dosage condition.
The phosphorus quantity was to be maximum rate on 21th of EM fermentation,
and other contents, such to potassium, calcium, magnesium, sodium, had be shown
an increasing patten during the fermentation period. After the EM fermentation, the
concentration of hazardous materiad (Zn, As, Cd, Cu, Cr, Hg, Ni, pb) was
measured below than the official criteria for commercia fertilizer. As a effective
material in fermentated fertilizer, the 29 kinds free amino acids were detected and
their total concentration was measured to 7080.94 mg/L.
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g-100 g o2 714 T kS el Qth(Table 1). =3 @22 7o) 20.05%°]% o.M,
HlZ 384 FolAE Z-Fo] 240 g-100g°, Yol FollA= Lol 280 g-100g & 7}
2 = dEe Yehidg

Table 1. Characteristics of liquid organic fertilizer materials used in this study

Moisture Component content (g- 100g™)
Treatments .
content(%) TN P.Os K20 ca0 MgO Na.O
Ascidian tunic 851 6.23 0.12 0.60 2.80 0.56 249
Molasses 20.05 0.79 147 240 0.82 0.22 0.15
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Table 2. The mixing ratios of the materials

Content of the materias (%, wiw)
Treatments
Ascidian tunic EM Mol asses Water
T1 20 5 5 70
T2 20 5 10 65
T3 20 5 15 60
T4 20 5 20 55

$Hdo] AA Au)o] BAe H2AE AN 1AZ v7 ] FZAAAH(RDA, 2006)
< Faste] B35 T Anle] pHel AV AEE(EC)E AFE 100 mLA 2 FH 3k No. 2
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o] A 2 o3} F pH meter(Mettler, MP 220)¢} EC meter(TOA CM-40S)E ©]-&3te] 743}
Atk F Aae o g FAEHE 3 KjddahH o2 ZH30 L, A4k, X184 o)L,
v ZFAAE ICP(Varian 720-E9)E ©] &3t E43tth S-8do] Zd Anle Kot
2F B4 Al 10 mLE 15,000 rpm, 15%7F AR S F A5H-S 3t 045 pm mem-
brane filter2 3 7}g F o}m| =4t 2H5H-4]7](L-8900, Hitachi, Japan)E ©]&-3t] =431
o opH| 4t ApEEA 7ol AHEE ©]F/d &ul= lithium citrate bufferE ©]-8-3F

< 035 mL/minel o™ AE+ 20 pLE E471 FYstdth ZH 3 reactore] 2=+ 2
7} B0TC, 135C 2 3t &A1& st o, ojuf ALEd Fr=A] §FHE &4 2 2= ninhydri

reagent® AH8-SHALL, E FH=E 570 nmet 440 N kit
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Table 3. The pH and EC changes during fermentations

. Fermentation periods (days)
Items Treatments
5 14 21 28 50
T1 476+0.02° | 498+001 | 503+0.01 | 5124003 | 6.75£0.02
T2 453+001 | 4524003 | 451+001 | 4624002 | 4.63+0.04
P T3 4224002 | 427+0.02 | 4324002 | 433003 | 4.26+0.01
T4 410+003 | 411+0.01 | 4224001 | 417001 | 4.10+0.01
T1 16.3+0.12 | 195041 | 21.0+025 | 21.9+006 | 20.1+0.16
EC T2 19.8+0.35 | 236+0.23 | 248+042 | 255+025 | 245+0.25
(dS'm) T3 241+011 | 253022 | 256:021 | 27.3:033 | 264037
T4 26.8+005 | 284+010 | 283+036 | 287+012 | 29.9+0.29

* T1, Ascidian tunictEM+MolassestWater(20:5:5:70, w/w); T2, Ascidian tunictEM+Molasses+ Water(20:
5:10:65, wiw); T3, Ascidian tunictEM-+Molasses+Water(20:5:15:60, w/w); T4, Ascidian tunictEM+
Molasses+Water(20:5:20:55, w/w)

** Mean £+ SD.
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Aol FURIEo] WE pHE TL, T2, T3, T4 w22 Sobd FRle] Folife] S7i8r
5 YoAls AdEe YeEiith 2art 13 He $eke] pH tﬂﬁ‘r~ LS 5% ekl
A= TlolM e T8 5LAA 4765 HERAA U 7|3bo] kg el wel A As] 5718t
of & 50Ut M= 6758 UERRLAL, B0l 10% © FU| AP TolM= E 5
2} o] 2] pH7F LA sH % AH s AFe eI 8P E(EM)S ©] 83 TE
735 EMUell A8k frabatoll ofs fr1Ec] = Al frlake] A= o] pH7t
S FAE = A EFe HERATH(Higa, 2001; Xu, 2000). WHEHA O] 10% © % FUE Al
T T2, T3, T4olAE EMEL AV} & AP HE 2102 RojAn, B §=E pHE 15}
= %%H%Lgl Aol AsfE o] dnle] AFAo] S71E Aoz AdHE.
S-Hdo] A dAnle] ECE TL T2, T3, T4 w02 Fobx gle] E9iae] &
NaEs wokAE AEE YEIY. arizte] Aol whE EC #hel Wake T, T2
T39] 75 Tart el wel EC ghol MA3] S7tste] 28U atell H A& YERSI S
™ I o] F ofFh st AoR yEigton, dRie] FdulEo] 7MY w2 T49 Aol
= T8 0LA A= A3 STFshs AR YERET o3t A WE A oA
F71€20] F715 g o2 I8 o]2Ee] FUIE2NE &A= e
w22l Aoz B ZtHJoo, 2009).

2. 3] 744 dulo] G&u|ME(EM) a7zt & T-N, P 9 Ko %3}

EMEE Hdo] 44 dnlo] Alg FYul&d Fa7|e BE TN, P 2 K &
Table 4l e AT

S0 A2 dnlo] EMEtE) WE F A4 e A AP FolA Har) s
AA 3 FUFstg o, dar|zte] e F A 3
HI3l 509 &bl A= T19] 73-9- 65.9% SVt B el T2&= 118.5%, T3+ 219.7%, T4+ 2187
vl F7lste] o] 15% ol FHE oA F A4 I FUHE0] 5% ZAeE U
Ebtth =S B A S0YAtA 2 AT F A4 TS
174.5%, T3= 229.4%, T4+ 344.1% S7Fst & A4 =S T48 22 Fdxddo] 7

41 Ao =2 YRyt

o] FA Anle EME R WE 1 FEFS A AP Tl A 219% A= F
Zbatdou 1 o] Foll= 543 HASIYTE Wa || mE Q) kel WSk <l o)
71 = utg 21939t vl wake] Bm 50U Ao A T1ES 40.3%, T2 31.2%° 7HAE U
ERbd REHol T3 10.9%, T4+ 8.0% 7HAE Ueho] @do] 15% o] FY& aigz1del
Al ZHAaEo] o] O BE&AR Ao eyt T3 Q) o] 7P w2 0 E 219 A}

Az NETE ¢l S HlweRd T1d v T2E 176.7%, T3= 271.1%, T4=
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341.9% =7}t Ao 2 Vet

Table 4. Change of total nitrogen, phosphate and potassium content during fermentations

X Fermentation periods (days)
Items Treatments
5 14 21 28 50

T1 2050435 | 2,250+25 2,450+34 2,850+68 3,400+116
Totd nitogen | T2 2,700£68 3,550+56 3,900+56 4500£102 | 5900+158
(mg/L) T3 3,550£21 5300£106 | 6,400+68 7,000£156 | 7,800+113
T4 5,350+98 7,400£75 8,600£225 | 95504205 | 11,700+459
T1 93824 942419 945442 885:15 56024
Phosphate-P T2 1,450+32 1,464+56 1,670+65 1,480+26 998+31
(mg/L) T3 2,210+31 2,235+85 2562+103 | 2,263+58 1,970+61
T4 2,548+87 2549£102 | 3231#102 | 2,765:72 2,345£94
T1 2,073£29 2,179+71 2,094+87 2,128+65 2,220476
PotassiLm T2 39974117 | 3978+168 | 4,014+157 | 4179+158 | 4,176+152
(mg/L) T3 41504210 | 4179105 | 4,435:132 | 4530:206 | 52514224
T4 53504250 | 5624+138 | 6325:208 | 6,583t315 | 7,460+178

* T1, Ascidian tunictEM+MolassestWater(20:5:5:70, w/w); T2, Ascidian tunictEM+Molasses+ Water(20:
5:10:65, wiw); T3, Ascidian tunic+EM+Molasses+Water(20:5:15:60, w/w); T4, Ascidian tunic+EM+
Molasses+Water(20:5:20:55, wi/w)

** MeantS.D.

EM Z5o) 2 $-HPdo] A dqule] ZF e A AP o)A warizte] AT
g JxHe 7hatA o, WE 5Axl A B0FAHA] F7HES B T1e 7.5%, T2+
45% Z71%F WAool T3+ 26.5%, T4 39.4% S71she] dilo] 15% o] F4E wig=x=a
AN ZF FFY FUHEC] T AoRE et =3 BE 509 A A AETE
2 e vwsEd Tid nlws) T2 187.3%, T3E 235.6%, T4 334.7% =7)8h=
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Table 5. Change of calcium, magnesium and sodium content during fermentations

X Fermentation periods (days)
Items Treatments
5 14 21 28 50

T1 1,973+78" | 2179+42 | 2094858 | 2128+102 | 2,229+23
Calcium T2 30074210 | 3978+156 | 4,014+26 | 4,179:84 | 4,226:128
(mg/L) T3 4150192 | 4179487 | 4435:258 | 4,530+195 | 52513203
T4 53504236 | 56244224 | 6325:265 | 8,908+361 | 7,460+260

T1 1050454 | 1,063t55 | 1,000:41 | 1,108t51 | 1,08541

Magnesium T2 1664+51 | 1712426 | 1711+63 | 1764x48 | 181335

(mg/L) T3 1,088+73 | 2016#31 | 2155:98 | 2,234+101 | 243756

T4 2471478 | 2617+116 | 2,694+103 | 2,895:87 | 3,148+42

T1 1011#12 | 1,143t54 | 1,150:29 | 1,162¢32 | 1,150+46

Sodium T2 1,785¢22 | 1,826+46 | 1999+17 | 1997+41 | 1,986:78

(mg/L) T3 2250456 | 2,161+98 | 2,286+118 | 2,382t66 | 2,385:99

T4 228680 | 2302472 | 2468:60 | 2499+105 | 2,548+78

* T1, Ascidian tunic+EM+MolassestWater(20:5:5:70, wiw); T2, Ascidian tunictEM+Molasses+ Water(20:
5:10:65, wiw); T3, Ascidian tunic+EM+Molasses+Water(20:5:15:60, w/w); T4, Ascidian tunic+EM+
Molasses+Water(20:5:20:55, wi/w)

** MeantS.D.

EM ZE o] Ad Anlef v FFE A APl dav|te] A
AAs] SrletRon, HE 5t A 50U A 7HA] %7}%% Ho T1S 3.3%, T2E 9.0%,
T3 22.6%, T4+ 27.4% S7Fste] Zgd] 479 22 ol 15% o T8 A
Z7HEo] 9% Ao E el m=3k BE 5YAb A ZF AT viadlE S v
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wa) BE T13 Hlws] T2&= 1585%, T3: 189.3%, T4: 2353% =2 S
o g 50U Ao A= T2E 167.1%, T3E 224.6%, T4E 290.1% =& &S Uehjo] vta
543 Ho}h 5083t A Al vadls SRR O 2 A2 Yehgon, Al
L E 77l M2 nfauE] e Zegel vldl] oF ARk xe] s VeI

EM &8 —%3442,‘0] A4 du] 9 %}3717}01] 02 UEEF e T1, T20A= 24& 28¢
zto] Ha S YepA oy o] & ezt A on, T3, T4olA & & 5092t 714
W sl o] A g FE3] FUFSIAT HE 5YA A 509 AMA] GEF $EF S7HE2 T1
ol Al 13.7%, T2& 11.3%, T3+E 6.0%, T4= 11.5% 5715 YeERo] A Alg+ =
o] wHgt AoE Yeiwttt $Hdo] Ad dnje] YEF FFS Tdazxr)d P
Hol HaE7|ZE T Aol e ole A EFHE Ax A BEZT] YEF]
BE 83905 Lee 5(2011)9] Z3 9} HIS=3FATH

l

4. r&uIAE(EM) wa 8sdo] AR Hulo feldE &F

AR §-F4do] A Aul o] FadE 2 43 23S Table 60
U ' 0] A4 A9 {34 E(As Cd, Cu, Cr, Hg, Ni, Pb, Zn) &
= T1, T2, T3, T4 £ 2.2 o S7kst oy g3 t4 oA 75 dad s vlus)
£
2

ao]:_O_

S
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g Ee] Auler B} ul$ e e Yol W ART

Table 6. Change of hazardous components during fermentations

Hazardous components (ug/L)
Treatments*
As Cd Cu Cr Hg Ni Pb Zn
T1 5+0.01** | 10£0.02 | 532+12 | 70+0.21 | 2+0.01 12619 589+22 855
T2 9+0.02 | 11+0.01 | 661+18 | 94+0.11 | 3+0.01 15346 616+13 | 284+21
T3 8+0.01 13+0.01 | 652+10 | 29+0.03 | 3+0.01 211+13 | 915+24 | 708+35
T4 11+0.01 | 2740.02 | 784423 | 244+051 | 1+0.01 | 276+14 | 1,364+68 | 794+28
" Officid
<5,000 <500 <50,000 | <30,000 <200 <5,000 | <15,000 | <130,000
standard

* T1, Ascidian tunic+tEM+Molasses+Water(20:5:5:70, w/w); T2, Ascidian tunic+tEM+Molasses+Water(20:
5:10:65, wiw); T3, Ascidian tunic+EM+Molasses+Water(20:5:15:60, w/w); T4, Ascidian tunic+tEM+
MolassestWater(20:5:20:55, wiw)

** MeantS.D.
*** Official standard of commercia fertilizer from rural development administration(RDA, 2012)
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Table 7. The free amino acid contents of EM fermented Ascidian tunic liquid fertilizer

Amino acids Conc(mg/L) Amino acids Conc(mg/L)
P-Serine 430.51+20.23 Isoleucine 187.74+14.25
Taurine 133.66+7.18 Leucine 542.26+29.35
Phosphoethanolamine 333.04+22.11 Tyrosine 217.34+18.52
Aspartic acid 598.74+38.54 Phenylalanine 353.94+14.36
Threonine 189.98+15.14 £ -Alanine 39.42+1.58
Serine 63.00+8.57 £ -Aminoisobutyric acid 21.7445.51
Glutamic acid 207.24+12.68 v -Aminobutyric acid 617.64+58.51
a -Aminoadipic acid 16.66+2.48 2-Aminoethanol 6.41+1.05
Glycine 506.06+34.75 Hydroxylysine 18.02+2.36
Alanine 656.32+28.21 Ornithine 422.78+26.39
Citrulline 60.62+3.05 Lysine 340.04+21.87
Valine 469.36+12.36 Histidine 74.38+8.69
Cysteine 20.84+1.28 Hydroxyproline 34.72+7.31
Methionine 119.66+5.32 Proline 283.74+14.52
Cystathionine 115.08+7.66

Total amino acids 7,080.94

* Mean + SD.
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H2Ad ¢ do] AdE o] &3t BAXEE Frs dnle] e ffste] FE&vY=
(EM)<& o] &3 o] Ao HH daxidst dule] 545 AR 23} g3 2,
EMEE 5ol 4 Aul Az A G ko] F/HLFF pHE
FolrE AoR ehton, pHE o] 10% o4 FY
Atk EMEE $340) dule] ¥ Ax FFe TEV 4RSS @
531 ol 159 014 TR AT F 200 F7HEE eI Qo) B 2
& 2193004 HuAE dehidon, 2Ee I wart AR5 31519

A
41
X
)
m
?

z
#, PtavlE, YEFS f&aﬁ A FETV AAEFE FTFsIA A 3ol 15% ol FYE
NEFAA F7Ho]l 53 Ae® Yelyton, 249 o] AthFor & o=
yehygtth a4 E(As, Cd, Cu, Cr, Hg, Ni, po & Zn)2] &3 AdF Z5ollA nlg3F
T4 71EA el Ajretant. @]l Ad dnle] fEolu ik F 29%0] AEEH oA
FHe 7,080.94 mgLE YERNA T dEhdo] 656.32 mgLE 7M=& S YERSITh
oo A7E v Fo] B uf o] AL o] &3 Anlgol= FHo| 15% ol FYH

z7o] HH9 o ekt

[=EHTY : 2014, 8. 13. =EFAY : 2014. 9. 19. HF=EHFY @ 2014. 9. 24]
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