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i E: [ %] P4 ki (Haematococcus pluvialis)2m it 48 A s AR B ELA A2 5% 30 B AL 7 1 44 5F
FE, REFSERASFLZORFEMN. [B 6] MATRR RURA MALREA K H,
AE TR REERRGPALRZANERTFEZZOHEAMKREZ, [FE]1 £/ NaNO;
Fr NH,Cl 4 8B #0vA pH 2% i Hepes, 37 Losfk Bk 797, MK 2 A KB RRAT &
Ak EE pH, TRAKNGEEARD)EMEAK. TR ELERAMET N, [£
21 vA NaNOg ) BRI Ay MA LR E mieei b A Rig R, AT, T4 E afotEE b4
B EHTF A NHCI h RRE AR M, TR RRA 4 Lok o2 okt pH (A R,
NH,CI £ 52038 it pH AAFIK, & 7 NaNOg SURRI§- B33 ik pH M LA, om0 pH %ot
& Hepes 864 AL F 32 /R 6 pH A, SR8t WA sk a9 A K, Lk NH,Cl 2 R %4 Hepes
HHRELE. FRRRFEAALKREERERNERBEGERPANETFEFIZRT R
Bl fUR I ARRER pH e Z k. [48]) BFhe pH &4 & Hepes T A 24243 7%& pH, 3t 2 ET
#rh NaNOs = NH,Cl A RUR 89 A LR B RAE KM B Mo A R A hERE.

KiIE: WALk, HUR, pHA1E, NaNOs;, NH.CI
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Abstract: [Background] The unicellular green microalga Haematococcus pluvialis can synthesize
astaxanthin which possess super antioxidant properties. H. pluvialis is an excellent microalga for
commercial production of high-value natural astaxanthin. [Objective] The current study is to
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investigate effects of different nitrogen (N) sources on growth of H. pluvialis, with a view to develop
the optimized N nutrition technology system for increasing biomass and astaxanthin yield of H.
pluvialis. [Methods] Therefore, NaNOs; (NO3 -N) and NH,CI (NH,-N) were selected as two
different N sources for the culture of H. pluvialis strain 797, respectively. At the same time, Hepes
pH buffer was added into the media to keep pH stability. The measurements included pH changes of
alga suspension culture media, cell growth rate at vegetative growth stage (“green stage”),
chlorophyll content in cells and algal biomass. [Results] The results presented here demonstrated
that the specific growth rate, biomass, chlorophyll a and b content in algal cells were higher in the
NO; -N media than in the NH,-N media. Different N sources showed a significantly effect on
pH in H. pluvialis suspension culture media. NH,Cl led to pH reduction in the culture media,
whereas NaNOgzresulted in pH increase in the media. The addition of Hepes pH buffer successfully
stabilized the pH in the culture media and thus, greatly promoted growth of H. pluvialis, with
NH,4Cl+Hepes showing much significant in this regard. It is the pH change in the algal suspension
culture media caused by two different N sources that resulted in the obvious difference of H.
pluvialis’s cell growth, biomass, and other features at “green stage” between the two N source treatments.
[Conclusion] Addition of Hepes buffer into the media of either NO;-N or NH;-N could
effectively stabilize the pH in microalga suspension culture media, and consequently, significantly
promoted H. pluvialis’s cell growth and biomass accumulation at vegetative growth stage.

Keywords: Haematococcus pluvialis, Nitrogen sources, pH value, NaNOs, NH,CI
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.

12 BEFREREE

RIS Sl BG1L 573kl 04l
NH,Cl #1 NaNOz., BG11 ¥5553E(1 L) 1.50 g NaNO;
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A RAE AN UL e R T, R A5
M #S A B AE]; Bah KK+, HA Panasonic 2y
A); LED RITOUE N TAAE, T ETE AR
ARAE; pH REETT, W E EEACER AR
O34 BRZS F] s N PATANE v AR &, LA Al
HRBIRE O, EE D S IR AR 5%
IEEIOCBMSIE RS, HABRMKEHAF; Ko
WEAL, TEEZFEZRIA A Bk, 35 %M

HAF,
1.4 WMHEIBGREREH

W5 2 Ak G TR 0 R A= 21 BR 7 b T R % 9% A R
H, O ECHBE AN R, DL 1.2x10° cells/mL %
FERERN T 1 L K5I 2.5 L =AMBemm, Frfs
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1.5 WAELIEKELMAR b4 KR F AN E

R 6 NEE . Ki R R A R IGEFE UL
FEOrHT . WML EREER SRR R RS E . AW
FEHFEHL 5 mL Z/INeebf, FMA 1 mL &-aF [RlE
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Figure 1 Effects of different nitrogen sources and addition
of pH buffer on cell growth of H. pluvialis
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Figure 2 Specific growth rate of H. pluvialis cultured in the different nitrogen sources with/without addition of pH buffer
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Figure 3 Biomass of H. pluvialis cultured in the different
nitrogen sources with/without addition of pH buffer
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NEVFEEFRIELLIREE, W ECRR pH R
R, pH {EMNEERPIT Y 7.1020.03 R RIS 10 KAy
4.60+0.31, fiA pH Z& ik Hepes 1) NH,CI A5
FEMAELIBREE, B pH EESRTESS REAR, (H
TR RN SR, {H ] NaNOs /F A AR IR
AELTEREE, BER pH EFER S 2R BT, KR
W pH (A1 7.1040.02 FHE #8555 10 d )5
) 9.40+0.71. A pH ZZ ik Hepes {4 pH &
—HIRRFE 7.1 K247, iXFRBILL NaNO3. NH4CI fE
R EIRRE IR AR LU BREE S B pH EAR AR

12.0¢

—o— NaNO, —a- NaNO;+Hepes
——NH,CI —Q—NH4C]+H3])€S

4 AREIFEIFEXMAELEKER pH B9
Figure 4 Effects of different nitrogen sources on the pH in

the cultured media of H. pluvialis
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Figure 5 Effects of different nitrogen sources on the
content of chlorophyll a in H. pluvialis cells
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Figure 6 Effects of different nitrogen sources on the
content of chlorophyll b in H. pluvialis cells
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1% 5.0 mmol/L). 4.0 mmol/L #1 11.76 mmol/L. 7] I,
N T) 52 5645 H T N9 A 0 3Rl 15 35 10 U8 K HOE
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TERE SR AL BREE, 7RSI R, e i) A Kk
15 T LA NaNOg AU A BE A i A= 1 sk 3 Bl 1
FRIFA A AESE , LA NH,Cl A R ) 5 20 B A R
B FRT LA NaNOs AR BEIEFR A . X2 h T,
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AEAAURE S pH, BEAIMAK B, 4
Yy A - 3R R 2 B 2 R TN Hepes 1557
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cIpkiE R g E R 25 5, FERAF AL
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1£ 7.0 Z47, NaNO3 F1 NH,Cl #Ba] FHAEFa AE 21 Bk
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R B RN R FARAUEEL, et
RARUF T 2 il b A P B AR S
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