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[# FE] BRI AIE KK % B 3 3 ( Spiruling platensis, SP) 8 ¥ B % 3 ) i #9 B8 7 B 55 BE 7K ( kitchen
wastewater, KW) #8315 5% SP, W B A KW FREKRE, URME . ROLREHF (36 pmol/m’ - s F 108 wmol/
m” - 8) %} SP 4 KA. {3 AR KW 55580 SP(KW-SP) o (9 8. &3 i ( Pr) L B§ ( Lip) RISt £ 4
(Ploys) S FEEFYHMM. EREH,SP £ KW hFHAEKFER A YRR PR K 7 Zarouk ¥ 58 (ZM)
8 80% LA L, H-RAE N ERAEFRBEZIFN; T ZM 5% SP(ZM-SP) 8L, 1% B E B T 4559 KW-SP o Pr
(53 ST REN 47.7% 1 40. 3% ) B EREK (P <0.05) ,Lip(26.5% 7 19.3% ) B HEHE (P <0.05) , W HEE
T 557 e KW-SP o Ploys (24.1% ) 8 Z# % (P <0.05) ;KW-SP XA M (Asp) MIBEER S EHBHMM(P <
0.05) AR HERMBER A RN BREME(P <0.05). B4 RE KSR SP EFMEMREE, EdRd
R MOERGR N KW-SP P EARJE SR EEMHNRFETY M.
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[Abstract]  Evaluation of nutrient composition of Spirulina platensis ( SP) grown on domestic
wastewater (DW) was undertaken. SP cultivation was carried out in digested kitchen waster (KW) ei-
ther at a light flux of 36 (lower) or 108 pmol photon/m” + s (higher) , utilizing shaking flasks. Contents
of total protein, lipids and water soluble polysaccharides were determined by colorimetric methods. Al-
though SP cultivation in DW displayed nitrogen deficiency, the special growth rate and biomass concen-
tration (as dry weight) after 10 days of cultivation in the DW was above 80% to the one observed in Zar-
rouk medium (ZM), regardless of the light intensity. Compared to the SP grown on ZM (ZM-SP) , the
protein and the total lipids contents of the biomass in SP grown on KW ( KW-SP) were significantly de-
creased (P <0.05), regardless of the light flux. However, the water soluble polysaccharide was obvious-
ly enriched in KW-SP (21.4% ) at the higher light intensity (P <0.05). Additionally, the contents of
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amino acids of Asp and Met were increased, while that of Arg, His and Cys were decreased in KW-SP
(P <0.05). Present results indicated that SP products with high nutrient value could be obtained by cul-

tivation in DW. The variation of nutrient compositions in KW-SP was related to the nitrogen deficiency

and light intensity during the cultivation.
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2} ¥ ( Spirulina platensis, SP) BHRE HE
FMGYMFIME". BERR T EETEAFES,
EEREENER(NEERAB-HE ME) . ZR
WAAEH B (PUFA) (B SEHEER RN ).
FER B REF RO BIRERLENS R ERY R
MHRREEERW, B AR ERRNEEEE
BIRYRAEIERA T IRk, X LB & LA
PEBRAEEENY. SRR S HEN
TEERE T, F A R AR IR AR (R
MBI H AL, FREBREENEFAE™
LRVRCLEXERE . HHREA, MA
e E WA THEFRRF TR E KR
8% K PUFAY).

Foh, B R E R F R e B 1 AR
TAbis/K SRR K BB B R BB AT Y
HALFE A RTATHED . ST A 78 BEK (domestic
wastewater, DW ) — itk & {1 (] A FE T EL B HERL, B
ERKAEERMMNEERAZ — AZRAHE
YiE R K B9 T Bk I8 B BB K 7K (kitchen waster,
KW) #5527 3, W8 KW XT R e A KW,
AT KW 3 S92 e 38 (KW-SP) i F BB R Y Ik
HI A, I BT B 3R 1 B P RO B Z AL R X
KW-SP Fh & Fe 4 [t S el Fr SR IE A T8 5%
5EKGANBESEX, S L ABRENEY
HAMPREKEENENE, HAERFHER
R FHRT R

1 ZEMHSETE

1.1 FEHARESF

SETRAE € % ( Spirulina platensis, SP) i B/ K
B 7K At BB R FE 4R Zarrouk's 23501
HRE M IR
1.2 &FEki e

2007 5 ~9 A M, 43 KAEEERER
4 [ B3 BB 7K (kitchen wastewater, KW) 100 L, B F %
HWE T3 A, ZRARERERTENY, ZESH
HEEEE | h BERSRRKA S0 um 3 IES

nutrient composition ;

domestic wastewater

LUE, 18 KW AR MiE KW 8 pH 5 8.5 +
0.3 (pH Meter 3310 JENWAY) , 3CAR[ 11 ] S0 1)
% NH,-N.NO,-N,PO,-P.BOD Fl COD % {L5 ¥
KRB 515(12.6 £2.7) mg/L.(4.6 £0.6)
mg/L.(6.2 +0.4) mg/L,(30.7 £9.6) mg/L i
(46.4 £3.5) mg/L. ICP-MS (ELAN 600 %! ICP-MS
{0, USA) FHIE KW P ERESRB(As) 4R
(Cd) SR (Cu) H(Pb) HR(Ni) FH(Se) B (Zn),
BC)EZLBRERYNRERE, HEKTRE
GB3838—2002 i 7k ( I 2K) FES B AR AE. KW 1
JERTH NaHCO, i3 pH {5%9.5 0. 5.
1.3 XR|MBSEHFEYE

LI 4t Zarrouk BEFRIK (ZM) X%f FREH A KW 53¢
BLBH, K HBAE B OLEEE (36 pmol/m” - s
#1108 wmol/m® « s) Ab¥E,3 WEH. 500 mL =4
Wi 44 5 R W 300 mL, A 15 mL XF %038 SP 3%
F(ER Apm=15). FHE=ZARBEREK
(100 /min) F(30 £2) C. H/EEFEL 12 W12 h
B 12 d.
L4 58N

2 REUESR W 25 mL 5 3CER[10] 5 o8
EFEARTRE, TRERKR . BEREYEETR.
R B AR IR NH,-N R v,

EA&RIER AR ENERED (RAAH
HERERAYTERRN) SEMERUZES
B SCER[ 2] ik s /K FE P S0 MR R U i e e Sk [ 2]
T5 AT, EE MR A Hitachi L8800 EEM MY
HATWE , WEF A 6 m/L HCl FREEF XS
BR/KAE(110 C,22 h).
L5 Zitsn

AHBIEALYE + iR EER, FH SPSS 10.0
BRI, RASER T EITE
REEHRR, P<0.05 RREREBEHRHEL

2 #2554

2.1 KW 3j SP £ KH¥M
TEAR EOLEGREET A KW 353% SP, MU
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ERER JBAEYBR™FEHUXE IM 3R
#80% LA E (B 1), 87 EFE R AR UER SP A
THFRATHIEFETR. BB EKREEEKH
FEERWE, ALBF X REM KW #1475 R KB
B BBKENPIHEBITES SPEKIFERK
A HPIRNELRERYHETRE GB838-
2002 #uFk (M28) SR BT RARYE, Bk, E Ay SP 3%
FENEFBREZETEN. ATRH IV FE
BAT SP KA, WE R SP A KT L
BHRARS, B RABE . MAE ALY SP
ERERERAE IR, B—MEBBIFHRITH SP 8
FeAEPEHHE. Olguin %5 AN Y IR IR A S 2T
BT SPAFHELBII. RITHPTRERHA, Ak
PR B BT LAAERY SP R i 4 KK F , Rl
HEERI P NP SERYE, SHKE".
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3% SP BARER AT R R B A MU R I K, (B S
6 XM EFBEALHABNERZAR. T X,
SP EEFMA PR ANAEFREERLEA(NY,;-
N) A A (NO,-N) . FATTSL B A R A #xf B ZM
B EARE NH,-N, B KW A EFEEHKFH
NH,-N[(12.6 +2.7) mg/L], i B W& & —EKFE
¥ NO,-N[ (4.6 +0.6) mg/L]). BB, A
FI NH,;-N f9%(8 1k NO,-N i, A K BEEN
NH,-N7K¥EH 1.3 ~6.5 mg/LI . AR %I, SP 7

#3034
15 12
A
~ 12}
4 4109
:é,o 9 £
= {06 8
z <
z or
£
a5t 403
0 1 1 1 ., oo
0 3 6 9 12
15 12

709

106 &
<

P(NH-N)/(mg:L")
(=
—

3[— 103

0 1 1 L 0.0
0 3 6 9 12

——NH,N —0— 4,
A. fEXEIREE; B. BLERE
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BEBE NH,-N KM KW 4K BRI, HRERE
BALIERR KW 55 NH,-N.
2.2 KW i23% SP fUE 3R ¥ R

&3 8% KW 5 SP(KW-SP) il ZM #3¢ SP
(ZM-SP) 9 B ZE A (Pr) B JE (Lip) F/k BBt 24
(Ploys) IR R A3 & B. 5 ZM-SP i, KA X6
RABAETHEROKVSP h (M ETHEER
47.7% %0 40. 3% ) #18 § BE{E (P <0. 05) . KW-SP
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Kw M
OezEs B & B kEELH
A fEHIBE; B. BHHEE; »52M &, P<0.05
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HARMEMER TR, THESAERRTZH X, £
FRB 6 K, HEFRB P NH3-N RERE <2 mg/L,
3155 10 KR dewf ,NH,-N [REWRE <0.5 mg/L (&
2). FEEHEFFE S RBRE, HE St A g T
FHERABFTENE, 3R — &P BEARENE
RAEEREM TR, EEL5EXECEELRMNE
R BRATRINE 6 XFUthy KW-SP H 12 d B Rl
#y KW-SP thE [ AR A B H, TOEH S 6 T Rlm
KW-SP 5 ZM-SP Mitt, R § BARAM S BEA Y
BER(LRPWFRRM). KW-SP & Lip L
BERSTHREN26.5% , BXETH19.3% , 1
BHE T ZW-SP 1 Lip Xt & & (14.6% F
11.2% ) (P <0.05).

AHRME EREERAR P HEEERER
HABRMXEnERmE™ BUEEf . BH17R.
ERERSRBEAREKRBESSEENZWH. R
BEKRZEREH, KW 33185 SP lEE YRS
BARR, i#E—PH ARSI A D OMR, 45
AR PUFAMARR SR AR RAE RN EHRE
BT H5 358 KW-SP o Ploys (24. 1% ) 8 £ 5 F IM-
SP(P<0.05). At Z A A E# KR EFRBERL
BVERMEBERNEN, REEEHREEES RN
HMEEZ - Rk Z ME R ERIY, 7T
fER &R KW-SP # Ploys 13 & & B Z ¥ MR
H.FFER SP ERABRA KR MR AAY
GRS, RAGYAANRS . NEE S

¥EH KW-SP i AT RET B AL R B AR HEM E
WS 750, SP KIS E A RMEREE R,
REEAURMESR,SP BE R HTELRN
FEROERE—LHR.

APRAE KW-SP 3 — 7 %R p 22 24, A
MHEFEELHES RIS RO S EHT T,
ME 1 EERA I, KW-SP A il (As) (88 (Cd) (&%
(Pb) B(COEERBNTRSBBRAVEMEL
(P>0.05) , 8 (Zn) \Hi(Se) $5(Ca) HA(Cu) FA
GHEBETRYERIBHZRE (P <0.05), %
(Fe) B (Ni) W B RKF M. ERZERE
B, KW-SP IR AN & BVBR ( >40%),
FEBHFEMBEENZHSFERRY, XELR
B4, AT AT R AR R % 2 09 RHE S R, AT A
IR 2 R E S E YE R LAY
2.3 KW i3 SP R ERAR

W& 2 FA L, 5 ZM-SP A s, KW-SP & 2
By B RA B (Asp) IR R M (Met) RE ¥
BRI (P <0.05) KRR (Arg) AL E M (His) Fl
Bt @ ( Cys) Fr& 1+ BB B REAR (P <0.05) , Hep
Met S 7% BEEM, B B8N T 3 45. Arg Al His
ABHEER, FAZTINEF HRELEUE
BRI RESHFET N REZFA R HEEEREH]
RUTRAEMNRRNIBBAENB AL EHRET,
FIF KW 384 7= SP, AT IS R MM R 10 48
¥ , W1 LUME R RS Rk R R A

£1 KWEFSPHEIESRSE(Txs) ng/g THE
£RTR KW-SP ZM-SP SRALR KW-SP ZM-SP
B(Zn) 199.73 +36. 60" 78.12 £10.30 & (Cu) 116.39 £12.15Y 27.47 £12.06
Bk (Fe) 131.40 £31.68 58.50 £13.31 BB (As) 8.83 +1.55 8.30 +£0.78
i(Se) 8.59 +1.79Y 1.70 £0.74 #(Cd) 2.20 £0.95 1.61 +0.80
H(Ni) 26.66 +3.80 17.30 £3.72 (Pb) 12.39 £2.06 10.91+1.90
£B(Ca) 1062.00 +72.75Y 790.10 +18.11 #(Cr) 14.18 £3.17 11.61+1.97
1) 5 ZM-SP {3, P <0.05
£2 KW SP I EEBAMN (X «5) ¢100 g ER
HEM KW-Sp ZM-SP HER KW-SP ZM-SP
Asp 9.23 £1.42Y 5.31£0.79 Met 2.61 £0.32" 0.8620.16
Thr 4.86 +0.82 4.53£0.91 e 4,13£0.52 4.77£0.37
Ser 5.28+1.13 5.06 £0.77 Leu 6.85+1.05 6.28£0.86
Glu 14.67 £0.82 15.30£1.21 Tyr 4.26 £0.95 4.51£1.01
Pro 4.79 £0.79 5.08 £1.06 Phe 5.28 £0.38 5.03 £0.52
Cly 5.120.43 5.48 £0.37 His 1.34 £0. 18" 2.15£0.22
Ala 8.47 £0.85 9.66+1.26 Lys 6.39x1.10 5.82+0.89
Cys 0.76 £0.17" 1.24£0.23 Arg 1.83£0.23Y 4.52£0.57
Val 5.27 £0.75 5.45+0.92 Trp 1.56 £0.15 2.01£0.17

1) 5 ZM-SP 18, P <0.05
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