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[ 513k~ 1%, 5FT, JENFEOIRITFRT HI77 NEEOEEEL THEFIH T
EHTEHRLCEL. Al IER oS EIC VG ONIRI XI5 R ONEAE,
HEICBW T E RS> TNWD=TF B 777 DOREEIEL TOA HMEIC OV TRETLTZ.
TRbHLINLDORFEHHTL, Fl2ZnbEHWTRYL Y TE#FRL, IBEELTOR)
RAaTR~Te.
[ EZBR )T 7 K R F B 7T 7 DIFNNT, IA7T77 (BKAED, FEL) K OMEAIE
BF(N:P:K=9:6:7) Z 2. BRR AV EE, B TR, IR 77 RIRICZES 25D
BT bDTHD. F B3 2IIS K 0102120 > CE B L-. &% HF A0 fifis, &
Vo'V T UF (T RAVE CIRE ) WO R EETE, Na, K: RO EETE, Mg, Ca, B,
Al, Mn, Fe, Cu, Zn, Mo:ICPF 53 643 #T ik, Cd, Pb: 7L — A FROETE, As: /KR
bW 3 AR NCPH N 43 e e T i, Hy i o 5kUb IR WotiE, 7o E=TEHR (K7
/= )VEWOCEETE, WM E R, MBEER, Cli/drr/u~v N I7%k. Bl
JEEHE TTIE R OBIEEL TT T2 —NTERYL YU ERE L. EMNICEDESE
HEL, LR, fRESEEZAEL, BROFMEIT 7.
[FEREBERGERI TSP ORERBEIIBRRMLIXIT 7 OKI2.30, RV RIE
134913601, MglE14f%, CalX96f5 THY, LB EL TOH HAMENRIBEIINIZAS, Felk
190000 mg/kg, AliZ2200 mg/kg THY, RUL YA R ~OFEEL R EIN-. = F &
YITTHRORVREIFIRRELIXIZ 7 OKI6, CalTNLATHoT-0, RERR
FEIE750 mg/kg (F91.81%) L, ERBERN RPWIFRFS . 7T 7 THREF LA
LY, ERAKLIEH ETIXAEENE LR, 23HEHIVHEVEEN LN
otz — 5, ZFBL I OEEE, BEICHAIL TAE R LS. IR DRy
LY R BHOESIY, BRUELIXIVTT, BRAVIRXITT, Wilgr77, =2FE
777, AR, IEEHEL 054, T35, 20, 22, 68, 60, 23 g/fk THH-7=. =
FRBTTTDNRDBRENSTEDIL, BEREENEWNTZDO THLEEDNDD, ¥
W57 DR RN RSN T-REICHOWTE, 5B BET5FETHD. £, =F
B IT 7 CRIE LAV L Y TIZIEH ABHY, B LWEWI Rl Z=157-. DL Bk
RED, =F B /I3 RO L THEHTHLZ D b ol ks, WER LD
BLRD, 777 IR A B ZERETINR T 528128, 777 I &ICEHE EFN TS
NaClZ /b SW 2 HFIEICHOWTCIE, BUERS T Ths.
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Fig. 1 Aurelia aurita and Stomolophus nomurai  Fig. 2 Aurelia aurita (dried sludge) and chemical
4 h after stopping stirring. (A) Aurelia aurita fertilizer. (A) Aurelia aurita (dried sludge); (B)
(without aeration); (B) Aurelia aurita (with chemical fertilizer

aeration); (C) Stomolophus nomurai

N:P:K=9:6:7
JIS 3) 4)

TN-100 UV-160A
HIC-6A CDG-6A SPD-10A
210 nm MLS-2420
Z-6000 ICPS-10001V
HVG-1 HG-300

JISK 010245.5
JISK010242.2
JISK010243.1.2,43.2.5,35.3
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51.00-51.23 g

100 ml
JISK010246.1.1 JISK 0102 48. 1, 49.
1
ICP JISK 0102 51. 3, 50. 3,47. 3, 58. 4,56.4,57.4,52.4,53. 3, 68.
2 ICP JISK010261.3
JISK010255.1,54.1
2.040-2.049 g JIS
K 0102 66. 1. 1
0.760-0.884
g 100 ml
3.082¢g
100 ml
1.290 g 100 ml 2 ml
0.110 g
4
0299 g 50 ml
2.009 g 100 ml
7 3 10 1
30g &
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pH
IM
3 min
18-crown-6 pH  2- -n-
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Milwaukee, WIS, USA
WG220
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Table 1
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18-crown-6

VR100
CCA-1000

96

190000 mg/kg



1/6 1/4
750 mg/kg 1.8
1/2.6
Table 1 Analytical results for jellyfish (mg/kg)

Jellyfish Aurelia aurita Aurelia aurita | Aurelia aurita | Stomolophus | Chemical
Compo. (without aeration) | (with aeration) | (dried sludge) nomurai fertilizer
Total N 420 160 980 750 99900"
Total P 14 24 19000 23 30000°
Na 9400 11000 2400 10000 2600
K 430 510 180 540 67000"
Mg 1200 1400 17000 1200 1000
Ca 280 410 27000 75 79000
B 4.1 54 530 4.2 150
Cl 16300 19500 660 19100 56500
Al 1.4 2.1 2200 0.3 —
Mn 0.1 0.2 880 0.1 28
Fe 0.5 0.5 190000 0.4 1500
Cu <0.1 <0.1 180 <0.1 2
Zn 0.4 0.4 690 1.7 20
As <0.1 <0.1 <5 <0.1 —
Mo <0.2 <0.2 13 <0.2 <5
Cd <0.1 <0.1 1.4 <0.1 —
Hg <0.001 <0.001 <0.05 <0.001 —
Pb <1 <1 29 <1 —
“Cited from the previous paper”.

Fig. 3 23
Fig. 4 22
42
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Fig. 3 Growth of spinach cultivated using Fig. 4 Spinach 22 days after transplanting. (A)
jellyfish as a fertilizer. , Aurelia aurita Aurelia aurita (without aeration); (B) Aurelia
(without aeration); e, Aurelia aurita (with aurita (with aeration); (C) Stomolophus
aeration); [, Aurelia aurita (dried sludge); ©, nomurai; (D) Aurelia aurita (dried sludge); (E)
Stomolophus nomurai; mm, chemical fertilizer; chemical fertilizer; (F) without a fertilizer

A , without a fertilizer

Table 2

Table 3
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Table 2 Total content (mg) of nitrogen used for the cultivation of spinach

Jellyfish Aurelia aurita Aurelia aurita | Aurelia aurita | Stomolophus | Chemical
Time (without aeration) | (with aeration) | (dried sludge) nomurai fertilizer
Base fertilizer 1470 560 1470 2695 1470
Additional fertilizer
420 160 420 770 420
(1% time)
Additional fertilizer
. 420 160 420 770 420
(2™ time)
Additional fertilizer
. 420 160 420 770 420
(3"time)
Additional fertilizer
N 420 160 420 770 420
(4" time)
Total content 3150 1200 3150 5775 3150
Table 3 Speciation of nitrogen in jellyfish
Jellyfish Aurelia aurita Aurelia aurita | Aurelia aurita | Stomolophus | Chemical
N (mg/kg) (without aeration) | (with aeration) | (dried sludge) nomurai fertilizer
Total N 420 160 980 750 99900°
NH,-N 330 67 840 790 93000°
NO;-N <1 3 <5 <1 <1
NO,-N ND 68 ND ND ND
“Cited from the previous paper”.
Fig.5 Fig. 6
Table 4

14
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Fig. 5 Spinach just before harvesting. (A)
Aurelia aurita (without aeration); (B) Aurelia
aurita (with aeration); (C) Stomolophus
nomurai; (D) Aurelia aurita (dried sludge); (E)
chemical fertilizer; (F) without a fertilizer

Table 4 Weight of spinach after harvesting (g)

R

B) (C

(D) (B

(A) (F)

Fig. 6 Spinach just after harvesting. (A) Aurelia
aurita (without aeration); (B) Aurelia aurita
(with aeration); (C) Stomolophus nomurai; (D)
Aurelia aurita (dried sludge); (E) chemical
fertilizer; (F) without a fertilizer

Jellyfish Aurelia aurita Aureliaaurita | Aureliaaurita | Stomolophus | Chemical | Without
Stump No. (without aeration) | (with aeration) | (dried sludge) nomurai fertilizer | fertilizer
1 41 (48) 23(27) 24 (29) 46 (54) 58(71) | 29(34)
2 27(32) 24 (28) 22(26) 83 (99) 59(70) | 32(37)
3 40 (46) 18 (22) 29 (35) 75 (88) 70(82) | 18(22)
4 38 (44) 19 (22) 18 (22) 63 (76) 49(55) | 18(22)
5 27(33) 18 (21) 15 (19) 73 (87) 63(77) | 18(22)
Average 3541) 20 (24) 22 (26) 68 (81) 60(71) | 23(27)
Values in the parenthesis: weight of spinach including root.
20 mM o- 0.6 mM 14 mM18-crown-6
pH 2- -n- 4.8 50
ls 20kV Fig. 7
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Fig.7 Electropherogram of artificial seawater. Electrophoretic conditions: capillary, L=72 cm,
L4et=50 cm, 75 pm 1.D.><375 pm O.D.; BGE, a mixture of 20 mM o-methylbenzylamine, 0.6 mM
citric acid, 14 mM 18-crown-6 adjusted to pH 4.8 with 2-ethyl-n-butyric acid; voltage, 20 kV;
wavelength for detection, 214nm. Sample, 50-times diluted artificial seawater; vacuum injection
period, 1 s (21 nl). A=Na"; b=K; c=Ca”"; &=Mg*"
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Preliminary study on the preparation of fertilizer utilizing jellyfish

Keiichi Fukushi', Kuriko Yokota', Jun-ichi Tsujimoto®
'Faculty of Maritime Sciences, Kobe University, *Kiso Chemical Enterprises Ltd.

Summary

We have examined the potential usefulness of jellyfish (dried sludge of Aurelia aurita and
Stomolophus nomurai) as a fertilizer for vegetable fields. Inorganic components in the above jellyfish
including Aurelia aurita (with and without aeration) were determined by absorptiometry, flame
photometry, ICP emission spectroscopy, atomic absorption spectrometry, or ion chromatography.
Concentrations of total nitrogen (980 mg/kg), total phosphorus (19000 mg/kg), magnesium (17000
mg/kg), and calcium (27000 mg/kg) in the dried sludge of Aurelia aurita were 2.3, 1360, 14, and 96
times higher than those in Aurelia aurita (without aeration, 420, 14, 1200, and 280 mg/kg),
respectively. The dried sludge of Aurelia aurita seemed to have potential as a fertilizer but it
contained high concentrations of iron (190000 mg/kg) and aluminum (2200 mg/kg) which might be
undesirable for the growth of plant. On the other hand, concentration of total nitrogen (750 mg/kg) in
Stomolophus nomurai was 1.8 times higher than that in Aurelia aurita (without aeration) although
concentrations of total phosphorus (2.3 mg/kg) and calcium (75 mg/kg) were 1/6 and 1/4 of those in
Aurelia aurita (without aeration). Stomolophus nomurai could be also expected to have potential as a
fertilizer. Spinach was cultivated using the dried sludge of Aurelia aurita and Stomolophus nomurai
etc. as a fertilizer. The dried sludge of Aurelia aurita seemed to accelerate the growth of spinach at
earlier stage but rather decelerate the growth at later stage. Stomolophus nomurai was most effective
for the growth of spinach. High concentrations of sodium chloride in jellyfish could be reduced by
heating jellyfish suspension in a vacuum. Investigations are in progress to examine concentration

conditions such as vacuum pressure and temperature.
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