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Abstract

The effects of KH,PO,4 with different levels on the growth and cell pigment accumulation of Dunaliel-
la salina were investigated and the results indicated that the maximum growth of 153 x 104 cell/mL
was detected in culture medium with 0.1 mmol/L KH,PO4 and the minimum of 36 x 104 cell/mL in
the control group. The culture medium with 0.20 mmol/L KH,PO, had the highest B-carotene con-
tent of 12.8 mg/L, followed by 11.04 mg/L with 0.15 mmol/L KH;PO4, and the control group had
lower f-carotene content of only 6.28 mg/L. Over 0.25 mmol/L KH,PO, was found to have depress-
ing function to cell growth. Right level KH,PO,was helpful to chlorophyll a biosynthesis. During the
first 6 days within culture period, pH values of the culture media rose up, and then declined in the
following 4 - 5 days. The cells which were cultured in media with 0.10 mmol/L KH,PO, had the high-
est protein content of 37.34%, while the control group only had 24.86%; 0.10 mmol/L KH,PO4was
assimilated completely within 6 days, and the uptake time had right-relationship with KH,PO4 con-
tents. Finally, the assimilated mechanic equation of KH,PO4 by D. salina was set up.
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BFR T AR (0~0.30 mmol /L) FIKH, POt i AE 4L REEA KA RA RN BT M, SREH, &N
0.10 mmol/L KH,PO,, ZHfiE KB, B3 E 153 x 104 cell/mL, TLCREN IR ERIK, [ H36 x
104 cell/mL; KH,PO4&E50.20 mmol/LE, B-#% MRHBEHS, H12.8 mg/L, HKEZ0.15
mmol/L, XIRAMBMK, N N6.28 mg/L, KH,PO,#BiF0.25 mmol/LXfB-#% NEREGWHIER; &
L% INKH PO D. salinaMt & Fas RE RBER: EEFKET6R, pHEHE LH, BFE4~5KNT
F&: %1N0.1 mmol/L KH.POAMEEREER S, H37.34%, WA N24.86%; 0.10 mmol/L4
IKHPO.fE6 R AR Wt 5E 5, KH PO I A 5 KB AIMIRE 2 IEARRR, BT BB HKHPO,
B B A A IREERHIBh S 5 R .

X §Ei7]
KH,PO,, HAMKE, £K, B-HE MR, R

1. 318

B-HAE PEREABKANRE B, EETE . MG PR SIS TR, B2
ZWEH . #HAAEIKE Dunaliella salina fE—E R R %A TREREM R p-1% bR, HEEdE-+=m
14% [2]. HAG, MAFDE. LLEsl. EE. hE. BA, mHEF ., EXEEFCE LR A NFH i
WA=, FLIRE= R H a9 K[3]. EBFBKEMEFELMED AN, BAR:
FEAL IGEEAE P B-HHS DR RIME B AR AE. BRIV [GEEA K p-TA% b 2= R E IS
A2 o BB Dt il 3 A R SO B R A KB B B-HA 3 IS 20 SRR B Ml b et 8RR B 1)
ANFVEE R ACAE (GRS R IR 7 . PR AL QR B -3 N7 8. PR NAE EENSHINE.
2. MBIEH®
2.1. Ef

M KE LR 1 5 (Dunaliella salina Beijing 1), H P52 22 K& B4 A w24t
2.2. Br&EH

2.2.1. Bk
ORI KELE N5t 22 K EhW, #h)% 356, ELE 1.09, pH6.03. FIZM/KFBEZE LT 120.

222, Exih
— R YEZI NH,NO3 0.4 mmol/L, JRZ 0.20 mmol/L, g%k 0.01 mmol/L, NaHCO53.0 mmol/L,
KH,PO, ¥ in& v 0.10, 0.15, 0.20, 0.25, 0.30 mmol/L, FF¥ T AxT i,

223. BE
P, 25°C+1°C,
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2.2.4. 3tHg
FOGIT & RERH, S6sm 3200 lux, Ye/WE A 16 h/s h.

225 HE
250 mL = A5, BUMEA KR RD, R 2.0 x 10% cell/mL. &ERFEM 6 K, L=/
PATHE, EEFIK.
2.3. JEISFRFIME 5L
2.3.1. 4ARE ¥
MERTHEMGET L BER—IR
2.3.2. p-HAE NEAME[4]

WA 12 RIFIIE .,
5 mL BRI 2D 8RR ES) —90% P Bl 25 X — L3 —90% S i /& 75 28 50 mL—721 43 6 61 O
D450 1E—

A% N EEE(mg/L) = (EFAF x 10 x ODaso) x 1000 + (2500 x  HUAFAA
PR =T (mL), E 4R a i A

2.3.3. HR% a WORIZE[4]

BAFREE 7 REHISE o

5 mL B (I BRI ) —90% P A L — b3Ei—900% i 52 A % 50 mL—721 40t fE il
ODggs~ ODgys 1

42 5B (mg/L) = (8.02 x ODggz +20.21 x ODggs) x & BARF + HUREARFR

2.3.4.pH &
FH Orion Model 828 B4R FE 1152, HEK—IK.

2.35. BEAKRME

KR % 12 R, LW 500 mL, 2.0, ZMKeEEe, BHEO, BEE 3K, BiE TR, BT
#0.1~0.29g, PLREEENEEARS &,
2.3.6. BERAERIE[4]

A TERPIEER 0.1 g, %40, Hilgfh, I, SAHEEI(HP-5890 B & fe R4 5. %04
A — kT E R R A E & &
2.3.7. KH,PO, SR Bl zE[4]

I 5 mL, &0, B EJE W 3% Murphy Fi1 Riley B3 A5 0 75 iR B 72 W R 7% A7 1 KHL.PO, VK,

BRI,
2.4, BRALTE

FH SPSS Bt 4 FHEATGEH AT, B 0.05 {2 5 BE VKT
3. &R

3.1. KH,PO, ¥t D. salina ZARa4E 95200
KH,PO, %t D. salina i A=K as2mi LR 1. M 18]I, #shn 0.10 mmol/L KH,PO, 3R H ) 41 A
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KR, fEnEs Ry 153 x 10% cell/mL, 17 KH,PO, ¢ B I 0.20 mmol/L X 4 Jfa (1) A K F 45 244 41k
VEFH o Tom N B 4L 20 B 25 A%, 1A 36 x 107 cell/mL (p < 0.05), it BH3d& 247 N KH,PO, %t D. salina
ARKERIER

3.2. KH,PO, ¥t D. salina p-#Z MR RN

KH,PO, %} D. salina g-#H% A K520 UL 2, I 2 AT LU, p-5H 8 D 3R B B0E B KH,PO,
WAL 0.20 mmol/L, R p-TA% N RBKME AN 12.8 mg/L, KH,PO, i 2.50 mmol/L %t p-i% N RI&
B IEIER . Tl R g-TAEY bR EEEUK, 8 6.28 mg/L (p < 0.05). W] W& &N KH,PO,
AT B-#H% N R IE .
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Figure 1. Effect of KH,PO, on the growth of D. salina
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Figure 2. Effect of KH,PO, on the biosynthesis of g-carotene in D. salina
[ 2. KH,PO, 3 D. salina f-#8% [NEFIRRAIFM
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3.3. KH,PO, %t D. salina H4t3%& a &I

KH,PO, %} D. salina M4t 2 a & 52 UL 3. ME 3 AT L, &K 0.25 mmol/L i, JEk i iH-4¢
Karsmim: 1M KHPO, W E A 0.30 mmol/L B 42k a & EARME, i KE I KHLPO, ANFI T
M2 a K8 . [EEERE, TR SRS ERIK, WIHEE KHPO, X D. salina FF4¢ % a
H A R HEER .
3.4. KH,PO, %t D. salina 3% pH {EAYE2M

KH,PO, X} D. salina i pH 1A FI520a LK 4. IS 4TI i, 7E8FRIHT 6 K, pHEA —MUE L
THEa%, B 4~5 REERSIH TR, (HIEBEX IR pH ERZRUATT SRR, pH AR AR,

3.5. KH,PO, ¥t D. salina 4AMIE AR S EMNEN
KH,PO, %} D. salina 41 ffii & A B & R I L3R 1.8 1 Bor, B3R in KH,PO, 0.1 mmol/L i,

MR A RS E R, AN 37.34%; STIRAE AT ERIK, A 24.86%, HACHIZA 50 ERHAE R EZ (P
<0.05), PiHIFESZIRTEEN, AR KHPO, A AT 40N & A i A4 K.
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Figure 3. Effect of KH,PO, on biosynthesis of chlorophyll a in D. salina
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Figure 4. Effect of KH,PO, on pH values of the D. salina media
[E 4. KH,PO, X7 D. salina 3% pH {& IS0
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3.6. KH,PO, ¥t D. salina BERAERLA AR B =20

% 2 B7R T KH,PO, %t D. salina g JiERZH 520, W] I, D. salina fg 2 3= 2 i 16:0. 18:1 F1 18:2
-6 4, 0.25 mmol/L ZH (1) s i [ 1% & 5(82.60 + 13.67%) & f i (), 50T HAZH (70.26 + 10.41%)fH i % 2
5(p < 0.05),
3.7. D. salina %} KH,PO, B YATaR

D. salina Xt KH,PO, W MO LI 5. MIE 5 AT I, AIVETR KH,PO, AU Bk sy, HLAR A7 R [a]
K, B KHoPO, 7515 FE W A A A7 A 18] 55 e B 9 (0 P I B R AE ARG SR 22y el 5 R FERC PR,
XA LREM ALK, S2EE, HEEHERL R,

Table 1. Effect of KH,PO, on the contents of cell protein in D. salina
% 1. KH,PO, # % D. salina 40 fitd 2 (52 & & (1 50

KH,PO, # AT E%)
0.10 37.34+6.12*
0.15 35.17 + 5.40*
0.20 32.87 + 4.21*
0.25 3177 £ 4.17*
0.30 28.44 + 3.26*
it e 24.86 +3.04
* o~ 50 2 2 7 3 (p < 0.05).
Table 2. Effects of KH,PO, on the fatty acid composition of D. salina
2 2. KHoPO, X D. salina fIg iy B 2H s i1 500 (o A B My 2 1) 7 L)
KHPO, i J&
JIg Wiy
0.10 0.15 0.20 0.25 0.30 ot B
14:0 1.98 £0.26 2.13£0.09 1.87 £0.12 2.46 £ 0.19* 1.64 £0.19* 2.12+0.18
16:0 28.44+412  2467+3.25%  2933+3.78 35.71+4.26*  2876+396  29.60 +3.42
16:1 0.96+0.11*  0.88%0.14* 0.76 £ 0.12* 0.64 £ 0.14* 1.47 £0.19 1.96 £0.36
16:2 1.87 £0.24*  168%0.17* 1.52 £0.19* 1.12 £0.18* 0.98+0.17* 1.24 £0.26
16:3 1.68 £0.36 1.84 £0.21* 1.76 £0.22 1.96 + 0.29% 2.14 £0.34* 1.37 £0.34
16:4 0.46 £ 0.09* 0.86+0.13 0.79£0.19 0.62+0.14 0.96 £ 0.17* 0.61+0.15
18:1 17.44 £2.87*  1552+213  17.88+3.24*  16.42+3.48*  11.23+218  12.66+3.24
18:20-6 1261+312  13.68+2.87 11.56 +3.29 1433+2.66*  847+1.16*  10.09+1.18
18:30-6 4.22+0.64 3.56 + 0.48* 4.39+0.56 3.26 + 0.49* 2.96 + 0.39* 5.14 + 0.69
18:30-3 2.58 £0.15 2.38£0.26 2.73+057 3.64 £0.97* 2.11 £0.36* 2.86 £ 0.25
18:3m-4 1.87£0.21*  1.89+0.31* 1.98 £0.67 244 +0.87 1.96 £ 0.31* 2.61+0.34
WAL RANERIRE ~ 48.82+7.36 49.68 + 8.16 52.45 + 7.96% 55.23+8.07%  43.10+6.52*  46.34+7.20
2R g T R 25.29 +4.81 24.89 +5.23 26.78 +5.12 27.37 £5.60*  19.58+2.90*  23.92+3.21
SR 7411+1217 7457+1339 79.23+13.08*  82.60+13.67*  62.68+9.42*  70.26+10.41

T R 5 X IR 2 57 2 3 (p < 0.05).
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Figure 5. Absorption patterns of KH,PO, by D. salina
[# 5. #ECEST KH,PO, IRUEY R

RIS KHPOL ML 0.2 mmol/L #E KHoPO, B AF S AL FRIN RN O R, A3 F

BRIH:
y = —0.0004x —0.0097x +0.0995

Horp x AREFRIRICR), Y BRI RAT 1) KHPO, ¥R (mmol/L).

IR AE R =0.9603, KT 0.90, UiHHZ T FEEA IR T D. salina X KH,PO, FIW IS HIA: -
4. g

N. P ERh. W R ILELG. R, JLlE. 3. pH (SN A KA p-1% N R RBHH E
B [5]. ABFFFR, 0.10 mmol/LKH,PO, A B T4t IREEAKA p-iA% M RR, (HIRE#IT 0.20
mmol/L X4l AE KA p-EE N R RGMHIER, HIRE MR, MHERBR. B %iEilA, P N
DUREA R G FIT p-HAE N ZHALR[6]. AWFFCLERABUESE P (B =1 Bh T 540 p-5HE bR KE A K
EHE RO FRERS, NSZARTAHRAEK, BHEHT - FRRR, R5HMEERRERE—
F[6]. FLIREEAKI BN p-HE MR R BADGIE ., R, B, SRESHRRTFEREEARE
(7] A KB BEEOR m S R 09K, 1M - D AN B0 B 7 BRI S 75 Bhvk B L 45 2 0. 451k, Amotz
et al. (1997)32 ) T M FCTEA: 7 10 — Wy B R R 8], RIS FH eI P 66 8 A0 ' R 205 v 1) 2Bk 2 Aok o 48
IR, PR RO g DR AR . R EST AR, [N)[PIE N 15 B, ALK
AR IF[9]. 45E RAEFEFIZL, FATICNEFEE P 0.10 mmol/L KH,PO, X D. salina A= K1 g-HHE
EHRREEEN.

B FEROHT 6 K, pH A WS LTS, BE)E 4~5 KA — DT 9 4~6 K40 2L TR 1)
I IE], X SR 40 M R s o 2. A KATRERR G SRR . KETHFE CO, IELFS pH BB BT I i)
AV . AMEHERT, 28 1~6 K pH EM B2 IX A AR R ERKADGEERMS R T
BEJ5 LR pH AR FF%, Hirschetal i\, BE %R, AR5 i — LSRR MEY) i 4 gk 28 73 ¢, K
BAET AN A AR v] B S OB R P, T S 3K pH B R FR[10]. AT TR I p-#HE N R KER BRI
TGS pH E R T REER ] F2VIA 1, Bt g-513 b &R 1A U D. salina X 40 = B 25 70
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PR pH B LA RIFBTE R IZE R . Amotz (1996)F F8iA K, pH {E#=HI7E 8.0~8.5 XAt IR A= K
AN p-tAE N ERARRLALEIE[11]. pH ThE AR TGRS A KM p-1A% FERIRR, B ERZ R E
N CO, TP A G, BEREFEAR pH fEL, SCREAN TR BRI -

E&UH

[ %K 863 11-XiIlTi H (863-819-04-10); syt A 2= - RHIT 5 2 % 4 7% Bh T H (BS07004).
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