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Reggurce recovery of animal waste by cultivation of algae and fungi in a liquid
medium
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To find a practical way of alternative utilization of animal waste surplus,
algae and fungi was examined to cultivate in the liquid mediums from cattle solid waste and swine
solid and liquid mixed waste. Chlorella and oyster mushroom were selected as valuable species of
algae and fungi, respectively. The waste was diluted with 10 times of water in volume and treated
with the complex generators of fine bubble and ozone gas.

An index of Carbon and Nitrogen ratio (C/N) of the mediums showed 6.2 for cattle medium and 0.1
for swine. This means a mixture of cattle and swine mediums is needed for optimum chlorella
production. The most suitable ratio of cattle 30% and swine 70% mediums in volume was obtained, when

chlorella production was greatest in 2.8 times more than that of an artificial nutrient medium.
Hyphae growth of oyster mushroom was observed for an artificial nutrient medium, but small for
cattle and swine mediums due to excessive mineral nutrients such as magnesium or sodium.

Biomass recovery



¥ X C—19, F—-19—1, Z—19, CK—19 dt:m)

1. WFERHAR S WO 5

EMOKEE DA (2016 42) 12 KA,
F e e a3 2 E MK 8,000 H t ([
5% 5,000 5 t, #RIAKS 3,000 1 t) A
L. ZD5 5 90% AL, W k., HHk.
A, EITEERNC L o> TUFLE TV B,
LTI o0 Tt 2k,
FOIFEEAENEHRTLINTND,

UL, BHETEALD L. ZEHEIE
(% K - ) Tl RRAHEEOREIZ X
MM, BHFEER O Sl bR 2
9 % HEREFIH o kD 0wt o [ RE A R
EnCTna,

Fo. FZHWE K - ) ST, fil
BHHER (N w4l - i) ~o
WA ZBRE . RKPIIAFEIEN OISR
HI~OBAI L < . FHFEEZFIC X 5 1EWEk
BE~OR T 720,

BRE LT, FEHE, FHEEE LIS
EHRTICRIEZ ) 2, RE LT T4
TIRIRE) BEEAEL LTS,

2. WHEOEB

ARWFEIX, FE PR O 43 50 [ #E % gk
T HTOFEERIRIGK (4 K) IR
we Ay PP L EETEHL L, Zh
ORI & U CATIMIm AR o & EE R S K
OEEHDO KBRS 253, REIFENA A
< AGROFEFLOAREMLZRD Z &
ZHIET D,

PR & LT, RB/EFEC/N) LD
eI xognRgoaokELZHIEL,
WAHEE IO E DFE L2 RICE ONHEK &
FAIR & U TR - WHEO KB 23 A
7.

T DRER,

(1) HEWHEE: DRFEEE &5 C/N
ik, RFERELIE (10 f5478R) 23 0.8 T
bDHOITK L, FEEIR (10 55K O
T899 &7 b | FEVE(LIRIL C/N D
ELWH ENRBED BN, Ly, #IE (7
0L 7) OL&RBEITFES(LIRD KL IR G
{EHRICH L 2. 5 fF I8 L7,

(2) L2L. C/N thoEWEEE ik
EEoTAOEE (WUVTF7, ©F4
LIRS A B OKBEEE A
BTN, WTHOREEE LERDOERIX
WD BN o Tz, NatZp EOHIEO T
DRK & HEE ST,

2T, R OMES E W ET S
O, mEEHME LT, RO 3 8EET D
NP Y

O #ZHRIZEOCKRERGCIK & RBIZE

T LI & DRiTENRZ R B,

oo NEEEIR] ZHXER L
LCHE (ZuLv7) OlkEEs
A fciil 7 IR A S T,
@ FESLEN SEEARE L CHEE
(7 %7) OB 2R,
@ b XY ARIEEORIEEIT -T2,

3. WrgED HikE
(1) HF bR OFEE

AL EL R AP ER = 5B I FSC +-Fn HH B35 D 4F
& RENDEFELRERIBKE B4 4L
FRELL ., KIEAKT 10 f5/mRE., ARk
IIIHEE 2 R XV —CTE S I VICHEK, *
D PR s AR e (R R A IERE 1
um) LAY AR (BNZEAL 100
~1000 mg/hr) & ZOFH L7t - 2 - Bt
B antirrans lgbdEE) (27
AH— FS302-SW1 B4, 7' U —o T — (¥R))
ZHWT 1~7 B, BB L, Zo4
VLR & R IRIFLIR & % B - HEEORS
FIZHIH, HALIR DR Sy Z2 i~ 7=,

B OB TIE, 43 bik & IR R L
WREDRAEIGLE LT (F1:K9) 72L5EF5
A HRTE L, HEOEHE T, 8K
NHIBEI LT N T AERET DD
RO MEALPRAKEEE ((BR) BIET 7/ A,
RTA-200W) % L7z,

(2) BIEHOBEE L s

WA - B E L THO OB RREE T T
LN FREE SND 7 L T 2 RE LT,
PERURRIE () [ESTER MR AT AE W R e O
A% (NIES) b AF L7 mr LT
( Chlorella sorokiniana Shihira and
Krauss) Z V7=,

rub % [7alL JmEsE) = HnC
EookEa U, B L7-f38k 3 oL 972 %
200 mL &=/ 7 7 A =22 [k 100 mL
EFolgtg L LT MERERR ] 100nL & %
EALZ 2 FBEOBEL VE S RIZENEN
WL, pH FW% (6.5) &, fHIRM A MW T
EEMEBRBE SRt 126 C. WIHI/mEHl 10/14 hr,
FREE 6000 lux) T 3 ML L7z,
FREOBEEOREE L TZun 7 4L a
AT M oRHEIC X 0 T LT,

(3) WHEOREL V7= iR O R
BRI X, WRIRER R S WIREZR B EE A O
—fE,. b7 %% (Pleurotus ostreatus) O
EkZ () B EEAmE Il B A S A 4T
ymao—kr A — (NBRC) LW AFLT,
ZOE T ETHEE T T 5 rEEREEH
ZHAWTHEITE R L, HEIEAZRT 5720
J Y= _UFNT 200 il =7 T AT
MEAENG ) 126 mL & [¥bik] 125 mL & %
AL 2fOEEZE VEH 6 KICENFNE
MEZEERIN L7, Zhb0sEr % [k
%, 28 CJ OBRELMICEE LI HEMEIC
ANy =A—"7T1HEM., IELO2E L,
ZTOHONEFHEMBEIC L DEARBIE, O
TERAMRIRINIE ) (2K B ) 7= o filigEsE o
TEEHE #1772,

4. WFIEE R

(1) LR DR

L RKEIR & & TR (2L 0 et
Lz &P {ba2X 1 im L,



RFEROEAIRIZ 1 B THEBEICAR 572728,

iﬁﬁ@%hdlﬁ%tof%@%riﬁ
SERKE L THEMRT 2720
THHERIIESTH -T2,

- B 2 K %15&(10#%%

1O BfE L

1. BMERECLDRER EFEDBRBZEL

B (7a L 7)) ORBRBRICHW &
WAL R D RFERK 77 % FEAERL & FLUE
(100%) & LCTRI1ITRLT,

R1. B (J0OU3) BEKORERD O

TRAEEH IR FARHE AR 7K
" »ou3) (10f57%R) (10f5%TR)
(mg/L) (mg/L) (mg/L)

T-C 239 (100%) 740 (310%) 21 (9%)
T-N 127 (100%) 120 (94%) 180 (142%)
T-P 7 (100%) 78 (1,110%) 11 (157%)
K* 40 (100%) 260 (650%) 230 (575%)
Na* 134 (100%) 130 (97%) 53 (40%)
Mg?* 4 (100%) 110 (2,750%) 10 (250%)
ca’* 26 (100%) 42 (162%) 22 (85%)
C/NEE 1.9 (100%) 6.2 (326%) 0.1 (5%)
i*»¥~ﬁﬁmﬁﬁﬁék\Tf(é
[RFE) 1E, FFUERRH A SRR S & K3

ﬁ@mmfma1%c
DFIE 3.1 %l

Ixf LA ER K
Zlpolz, £ T-N (2%

) 1% EYEREHICH U, AR LIS 0.9
iz BRERE LN 145 L o7, 3
@MMimﬁﬁ“’*& — KRR EAL
WITERBRTICE T ENgmnoTz,

i*§Wﬁ%K&E?6&\¢ﬁ@MW
TIET-P(&Y ») DEEYERTHIZ BE U 1115,
Mg* 723 27T 5 & £ o 72,
INHOZ L X EEOERIZII;E
HALIR & RER LR & © NRATR) BN
FTHDHZ LRI,

R2. BN (5%) BRKORBRRIOLH

T EE | BEmt LK 8K ZK(A) Zi8K(B)
(£554) (mg/L) (mg/L) | (FNI-ZFIN)| (hmam)
(mg/L) (mg/L) (mg/L)
T-C 4300 (100%)] 560 (13%)| 60 (1%)| 4300 (100%)| 4300 (100%)
TN 1400 (100%), 110 (8%), 13 (19%), 10 (1%) 250 (18%)
T-P 350 (100%) 75 (21%), 1 (0%) 0 (0%) 70 (20%)
K* 2 (100%)| 260 (13,000%)| 72 (3,600%) 70 (3,500%) 71 (3,500%)
Na* 18 (100%))| 150 (830%)| 49 (270%)| 50 (280%) 51 (280%)
Mg?* 82 (100%)| 79 (96%), 44 (54%) 40 (49%) 780 (950%)
ca?* 0| 41 3 0 30
C/NtE 3.1 (100%)| 5.1 (165%)| 4.6 (148%)[ 430 (13,900%) 20 (645%)

EHE (v T &2%5) OERFIZHW &
AL DR TR R 7 & FEHERE D Z &
% (100%) & LTCER2TT-LT,

Y R ) & BRI B 72 oD A #E VAL IR &
G3Z RO JFALER U 7= AiEikiE K28 1/4, Na' s
1/3, MgZ M 1/2 LB LT=b DD, 3 RHEHE
F (T-C, T-N, T-P) ©ENZh 1/9, 1/8,
1/75 EF LK F LT,

ZITC, ZOMEESET LD, ARk

WCHEHERE O RBR Y 2B, [ va—
A | RGBT AE DT
EEE Y & o 2 A FnEngsimL
T2 bR 2ICHFE L. 2N OFINEEEIR
LEE (e T4 77) QKB

(2) B (7 1 L) 0RsE L REIESES
sualT% 21 HMEEHE L, FIRAEEK
Drmau74)vagk CEHYHE) OZ2{bzr THE
HEREH ) bl LTI 2 (TR LTz,

30
- AF1 K9 43 K7
3 25 [ A,//’.\\'
E +45 (BK5  #F7 B3
S 20 [ y — = -
=2 849 (Bl oSS /.//ﬁ' ﬁ/ g ]
v’ - N\

X s A \
B 13 e \\A
© 2 AN
$ 10 ’ *
N /’;O/O/O\O
g s ﬂ"I‘;F
[m}
Sy &

0123456789 12 15 18 21

EEEHK (B)
E2. 4%-REROEBEHANI/OLSDI/O0T 1) aREE (F)
B OELIKRIFTER

M= 5: K 5] OERIKZRE, o 4 &
DOEEFRWRIL 9 B H E TRENICHTE, £ Dk
SIC LS, 18 HIZ s OEEEITVTND
BERICELE, RXMEICEETH &, T4 3
R 7] OB IR Z R L, TEERER ) (2
wLZS%%%MLkOM@4@@%%W%

TIIR KA BRI o7, ZOFHE L
LT M 1K 9 TIIRFBFOKERE, i
O 3FEREFRE TIX, BEHOBHENMELS 7 1
LIDAEREHELLZZDE, TNTRELR
L7,

(3) B (v 747) OEBELEHLADARE
4 FEOEBE T 7 X rEEELIZLEOD
BEAROEEZK 3 IR LT,

33K (FILT—AN)

SiBK (LRARIN)

3. PR IC K DEROERBIR

EARDAERREL 2 D EEEMEICA T D
INERZSRERD (7507 1% TRy



W) < 3 FOEHK TR b,
U LSRN AT C ik THEYERTH ) %
br&E U V= R OERITEDTH
ST, TIUIABAKD I RTILNRNT R
(T-P O, K'Oigl, Mg* DRE) 23
Kl EHEE LT,

A SRR O L LT, ROBE A5

7.

O ®E (/e L) OFETE, 143
7)1 @ NEEEAL) (K 10 5850
NEExbr7ual 705 REL2EEIYE,
MEAERE L I L 2. (52 b 2R o T,

@ RF[ICED 480K EERICE
te NRIERELIR L Omieh e R
H L, Z&PEE) O & IRILICH 7272
B & T,

@ 43 - KIER OK 10 57K O
AW, iiRis e Ay v TR &
O U7z T(bdsiE ) X, b - &%
B - PR - BESTRD b, BEOE:
BIZAZTH- T2,

@ W (e 7% 77) ORETIE, 43
{b7Kk % RO P CHEFEFREE L7z [ Ak
WCHEADERZHRTE 2,

® Ll [AilK) OV 7= 05 ffER
DERRITED TH T, R, I %7
NIRRT AN S D EHEE S,
HRENTHREE o T,

5. FEleRFinLE
(BFEARERTE . AF9E 8 K OSSR S0
WIX AR

(FaRE) G

O BINFH K i, FEttoBEs &
OHEEEIC L5 HEW(b, 2017 ZERE T
SRR FmE, Fa ey o

PR X OEEIC X A& L. 2017,

51-52

@ BIFH K i, FEtt oS &
OHEEEIC L5 HEP b, 2016 ZERE T4
DAFR RS HFImCE, 2016, 31-32

@ ENFEE M, REREHIZ L2 A6E
WHEOHEARERZRLE DV T =5y fif
feE R, 2015 A RE TP FER RS
HFEam L, 2015, 21-22

(BE) G114
O ENFHER fh, SR, PASHAERER -
HRET SN K7 v 7 2015, 215-217

(D)

R—brl—

https://www. kitasato—u. ac. jp/vmas/
faculty/re/re_study08. html

6. WFTCRAR
(D) iz
1l FH5F< (MINAGAWA, Hideo)
ALE K - BREE S - HEH0%

o E s

70146520



