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EVERE . ZERRW], ARG AT, B AW A AR RS2 BN R AR B 03], Az P A A 7 SRR T IR B 3R
50 mg- L~ A T ERREERE Y FIE Y = 50 1.78 g- L' #10.16 g+ (L-d) ', & T KOCK B5353, 500 mg-L~' & A
TR AL Y AR ) P R 50 R 1,95 - LU0, 18 g+ (L-d) ~', T BGI1 Bigedk. £&38FHY SOD ., POD Ml CAT ¥ PN
WEE S A I T, IE TR PR S, 9 (MDA ) JRER. AN 5% 31 B8y (oAb 3 e W 32 4 e0VR VR B (3 i ikl
SREBIA OE; RAEA; K AR BRE M

FESZES. X703.1 XEARIREE. A XEHS: 0250-3301(2019)08-3642-08 DOI: 10. 13227/]. hjkx. 201811224

Effects of Different Concentrations of Ammonia Nitrogen on the Growth and

Enzyme Activity of Four Common Algae Strains =/
, ZHOU Cheng-xu' S o=

CHANG Tlng , XU Zhi- hui’ , CHENG Peng- fel1 =4 XU Ji- lin® &
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Abstract : Treating ; stvine wastewater with 4 hlgh ammoma nltrogen content with mlcroalgae cultulbs has proved difficult. In this" paper,

57 ,_.-Porphyrldzum cruentum-806 , and Se nedésmus obliquus 417 were tested.
IZ = and 2000 mg-L "'
of blogas slurry,This| allowed the effect.of dlfferent concentrations of ammonia nltragen on “the’ growth and cell enzyiie activity/of

the strams Chlamydomonae 715, Botryococcus braun
Ammomd nitrogénsoncentrations of 50 mgs L~ 5 500 dpphed to the media according to thé concentrations™
microalgae to b tested= The results showed fthat the gr_gwth of Chlamydomonas 715 ahd Scenedesmus obliquus 417 was inhibitéd at
different concentrations, of ammonia nitrogen,’ and the biomass and biomass productwltles were lower than for the normal media.
Howe&’/er the biomass and biomass productivity/of Borphyrnidium cruenlum 806 in 50 mg-L~" ammonia“nitrogen were 1.78 g-L.~" and
0.16 ¢ g (L d) 4 respectlvely, which were higher than t'he Va-hles obtained using KOCK medium. Furthermore, the biomass and
biomass productlwty of Botryococcus braunii 357 in 500 mg -L™" ammonia nitrogen were 1.95 g-L™' and 0.18 g-(L-d) ™'
respectlvlely, which were higher than the values obtained using BG11 medium. The SOD, POD, and CAT of all algae species showed
a decreasing tendency in response to an increase in the concentration of ammonia nitrogen, as did MDA. These results provide a
theoretical basis for the treatment of swine wastewater with high ammonia nitrogen content using microalgae cultures.

Key words : microalgae; high ammonia nitrogen; swine wastewater; growth; enzymatic activity
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Table 1  Features of the raw piggery wastewater

iH Fe?* Cu* In’*

TP NH, -N SS COD BOD

SHAE/ mg-L.~! 0.56 0.96 0.44

42.40 506. 00 486. 00 663. 00 342.00

1.3 ARMRERE

AR SR NH, CLAEh N R, THIBE & &4y
SR RBER Y, A AR 17 ~
2050 mg-L~". B 5 7K HE S bR vk EE R 80
mg- L1, BRIV W K HE R E AR VR EE Ry 70
mg- L', B HDHTEARAN B IR 15 K, A 15Kk
RGFIRIBTTIE , M ARG &AL IR E L Re it
TP BT R A B O, Y 35k e fq — Nk R 4
EAYERT R IME N 53.7 mg * | PR

DA SEE , 43 SIS ISR NH, CL ik B, fiff
AR S50 BT FH G 77 35 v U R 2R 32 53 0 oy AR 2

50 mg-L~" TIAWR KA E 500 mg-L~" Flwg ik
J#2 000 mg-L~".
1.4 PEANEAYEY) RINE 549 7= R
$0.45 wm, B S0 mm, MR 0.001 m* (1)
M RR LT A UE AW 3 RS, 76 105°C HEAA L 2 1
F(W,), KR40 (DW, mg) FHRE AL 15
mL FEAE B S E N, I E O E IR L
15 B 25 88 AR B S TR A 105°C b AR Rt A T (W) |
A BT PAREL, I A s A= P i (g L),
DW = (W, - W,)/15
SET BT N 10 d, FESEE 472
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[BP, g+ (L-d) ' [3HEAXTF .
BP = DW/10

1.5 NH, -N. TP il COD By J5 ik

TP W 2 2 HI4H R B 73 D' O B ¥ (GB 11893-
1989) ; NH,’ -N B9 7 >R F 4 [ 7] 43 06 O B ik
(GB 7479-1987) ; COD Ayl % >R FH = % iR £ A 1k
AbFEEE (GB 11914-1989) .
1.6 S M A e vk

ARYR S5 BT 0 S WG M i, R &k
BT A Y TR S T

SR FH R WEERS S AL (R ) I E SOD . 41
A A il 1% 3 38 3 B WAy R v WEE A A A K i s 1 R
oA BB T (0°7), O°7 Al JE e pu e A
5, S5 B TE 560 nm AbH UL, SOD nJ i
B O, MNIiHm T B BRI A 5

SR FH A B 3 3200 5 58 48046 ) il ( POD) 1
POk A AL S A R A A, B
ARSI | e E v SR AE . POD i
& H,0, AALERE Y, 75 470 nm FHHE a1,

i AR CCAT) (B9 FFAE T H,0, 76 240 nm

AR iy CAT 651 0/ B
240%m | AL S N T8 TR R gt
97 LR AT HIE HE CAT F 1. S J

A H IR A (GR) 19SS EAE T GR

NADPH AR NADP + ; NADPH 75 340 nm 47 H4E
WU 5 A SE I 5 340 nm WEOGBE T R H % SR
NADPH i & ##8, MiH5: GR 1.

PN (MDA ) 1930 5 >R FH AT DL 43 5606 B
MDA 5iifCE b Z- R4 &, L=y, 7£ 532
nm A3 e KWW ; [RIESFIE 600 nm T B MG RE,
FIF 532 nm 5 600 nm F AW O% B A 2 {E 3 E
MDA (1) .

2 ZR5itie

2.1 SRR XA ik A K 1 52

— Wi, AA L T oS soR A, X4
RF LTS MW A ™. R I 5
FEIEFNAR A M SE 50, 500 A2 000 mg-L~" 1555
K10 d 5[ 1(a) S 2], W& hwIi6 R
0.17 g-L™ " Zr 532 1.31, 0.8, 0.73 A1 0.71
g- L7 RIEIVEBEETT, 2% 21 A i 1 A8 b Bl 2 B 1]
PRERC TR . (R, AH EIE R 53R 3k, ARV
(1) 28 A PR AN [ R M B o) T A A, HLB
A MR EE W B KRN RG R ] ) JE 4 B XA 1Y
POHIVE ok MR, FEEFRIRT 4 d, KEEEAR

” Ay
NADPH/ 3£ 5 JGSSG Mk GSH, [RFM AT 467

[Fl 2 2 FN SE + TAP 1535 He b AR KR AR T,
{HLESE 6 ~ 10 d, 1 SE + TAP 55553 R B il A= K
ARDCHR B At b B4 A K AT 78BS IR [R) v
NH,Cl 8533 s AB A R i K
HAE 500 mg-L ™" F12 000 mg-L ™" B2 E T 40
WA K h e, AHXFIN S, 50 mg- L™ R ACHE AL
KA RS, — 2 W2 U B A5 0 T IR R b
Ak, IR E AR E FBUE AL, TR L
BEA AR AR A R A R R 2 7 A A
ZEE T, I JC R A B B Z R & o,
SRR A K EE AR B 50 me- L Ak
JE B s A A % S R B T A A A2
T, ST A A K

M T(b) AT LAE Y, 15 55 373 FUAS [F] &
U A% (50 , 500 12 000 mg- L")« 2 3
LA E 0. 16 g- L7 AP B IS 1881 1.63
1.95 Al 1. 18] gebi™', JE k7= A S 5 017,
0.15, 0. 18 A0 10 g- (Lad) ' (18 2) Ak Fe i
(0 ~2 ) 25403 2 R 45 B4 K {52,000
mg- L™ A T 1 2 4 R 0 AT (b,
2000 mg- 15 VU 40 B — DR 4R (R 1)
%, AR RALE B AR R A S A K T
S HHIFER 2 T 50 me- L1 500 nig- L2 R
R AR S, O HL 500 mg- L' 2R
AW EYRBE T BGI IEW B RN E
Maldonado %% B BF 58 & B, 4 & i 100
mg - L™ [R5 F5 M 2 5 A A 28 B A AR, (ARSI
g o MR R B AR B 500 mg - L7,
AR A R AT AT, 3 B/ 5 AS ] i ik 1) 8 4
EES

B 1 (e) FIAL, TE 5 3557 FE RN [A) 28 Rk i
ZAEF (50, 500 F12 000 mg-L~") , 2Bk #E W th
AW 0.18 g L' 0B K 2 1,62, 1.78 . 1. 02 #il
0.86 g-L~", FHLL A=) 253 5 R 0. 14 0. 16,
0.08 F10.07 g+ (L-d) ""(E2). B, K41
PREF R R ¥, 7255 4 d, 500 mg-1L~" 12 000
mg- L™ EURU SR EE Y 25 ) i I AIK T OE R R R
FE 50 mg- L AYSEME . 45 4 d 5, KOCK 533
FA 50 me- L' RA LR A B, B
R R, 17 500 mg- L~ FI2 000 mg- L~ A& A
VP T SRR A W i BRI KORE, AR R
HORE RS, Ik, 5 BR w6 &R0k B T il
B, AR B T R A K, R
BRI ROCRE 155 1T 50 mg- L IR
RURBEEAR, J ek E KR T — 2 B 57
B, R T SRERE N AEY R,
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M (d) el #5350, IE % B 2 E AR & A
WP ST (50, 500 F12 000 mg-L~") , Mt 40
WHAEYE0.16 g L' /3 3K 2 2,38, 2.26, 2. 18
F1.46 g-L~', HA Y™ 240510 0.22, 0.21,
0.20 f10.13 g-(L-d) ""(Kl2). 7EXiFAT6 d N,
BG11 ., 50 mg-L ™" #1500 mg-L~" & Z& #8449
W] 255 12 000 mg-L ™" % 4 00 M o 77 A
T—EMIHER. %86 dJ5, BGI1 AYEfreiy
K, 50 mg-L ™' F1 500 mg-L ™" A& P 09 A
WA TR, ZJEIKEAE S BG11 A —F 2000
mg- L™ R A TS A P e KA N8, v RE S
92 000 mg- L~ A 2 ZU B R D T M B A R A2 3
FEL, O s 2 A 7 A TR R T R A
AAIMBEN AR T —EERE, BAAT
e A

—e— SE+TAP

F —o— SE+TAP 50 mg-L™' NH,CI
—¥— SE+ TAP 500 mg-L™' NH,CI

| —a— SE+TAP 2000 mg:L™ NH,CI

1.0+

it L™

12

FEAR SRS, 25 A FRAH SR ) A KA AR R
K2zES, RORRV SR BRI T A [F] At 52 7.
HEHR AN [ e 2R A 3 RIS B4 A 9 R 38 (R T O
WIGFREME, Z8 T AR E MM H, F7E 50
mg-+ L~ 500 mg- L~ & A A4 9 & BG1L
B FRIEMAR A AE2 000 mg-L~" 48 & i /5 1 i
F; (HAEXT SE + TAP ¥iaRdk, FrA We B iy & A3t
ACHE I ER AT B AR, 2B A O 4
R ZHE F140 2. WABEAE 500 mg- L~ & A& s
YR T BGI1 B g 4L, SEBRIETE 50 mg L&
R SA T KOCK 955, 500 mg-L™' 4
ROERIR WK HR L, AR 28 8 T 3 5 A VA
K, B 4 FhsEEAE 500 mg- L&A P R4
FER MR A PR R R 0.20 g+ (L-d) 7', BT
AT 0.18 g-(L-d) 7"

e

2.5
—e— BGlI
—o— BGI1 50 mg-L™' NH4CI
20 | —w— BGII 500 mg:L™' NH4Cl
—a— BG11 2000 mg-L™" NH,CI
T, 15 F
£0
ﬁ 1.0
0.5
(b) i % i
U L L L L L
0 2 4 6 8 10 12
3.0
—s— BGI1
—0— BGI1 50 mg-L™' NH4CI
25 I —y— BGI1 500 mgL" NH,CI
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Fig. 1 Biomass of different algae under different concentrations of ammonia nitrogen
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