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AEIFFRP IR ERKN
EEENAEABRILER

TR OFEN IeK

(B RWHERE, 266003)

W OE T 19934 5~7 AWFST T 5 ik F5 4 P IR IE BA 3% ( Crypromonas ovata ) M4 1€ R I 3
BAEMROAR, HREW, EHRIN FPPW BRI RN R SIS C k%
MW RETEE AT R 0N WC I BOE IR MHIREI(P<0.05); EXERABRELES
HBZA L BYHE 3 it ; BB KT K& AT AR L BIHS 18, FPW 4L A0 oy Bt & pi v 9k
Aol i e URIT, 7E RSB IR FE FPW 12 WC BT TR 14 30T

KA GIBBANE, MBI, A1, H4b 14y

B BE ( Cryptomonas ) J& K AR /K I R BRI HE B M 2 — [fT -5 WE AN 22Kk 55,1983 ], 1 2
Bk 38 R 2 B A MR U sh A (0 4R BATRH [ 225K B8, 1983 ; 5K 38 L0 03 ik, 1988; Klaveness,
1988]. MELAER, FH Martek 24 7 M A P~ BB IR HENRA B R, EXNRBIRITR
AT A EFDTE R R 2 W Tl $imz= g ,1903], Bk, DT 5T Bk m SRS 35 [ B & L
K,

BT, ¥RE%E A WC %37 [ Guillard 71 Lorenzen,1972], WC E i ZE MK KM, RiE
AT /PRERNEFRRNE AR, Fit, TSI EIRA SR 35, 401 SE M P B 3R 1 1 3
WA . HAh, BRASTISET B 08 Wi R 4R 1Y 4R 541 [ Beach 45, 1970; Ahlgren 45 ,1992], 1435k
AR ETACAURM TG R o ATESE LB T 3K A3 b 3 0 19 58 B 18 3 ( Cryptomonas
ovata) TEAFFEFFRP M ER U R T EECASNS &,

1 BRI ik
1.1 35RO A e U

SRTE B B (AT T FRES 30 BeRhoR B p EB B K A Y BF ST R, SCHR A 5 Rl el (32
1), 3 FPW & FPW-1 H & A1T8T, B2 lmieiikid. e 3 gl aTHEs
FRRER I KR T LM IR,

BIEFRI—LRH (B4 31 EE), A100mL ZABMEA SomL %328, A%
EERRE, BETRASZGTHER. LREE(23+1)T;24 /MEER, H3E N 3 200 ~ 3 500
Ix, 3 3% 7 Ko RIETCHM FBBEIE , 76 B 0t T 108 35 3000 o B0 0 6 B 5 8 T T B
WM EERI(SGR) : SGR =In(ny/ng) /t o K :ng, n, 53510 B KB K 5L I 21 W BE

W 391995 - 11- 22,
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t LR FEBI(R), Fa#E FPW 55 WC 3R I K /D,

1 SHIEFHOAR

Table 1 Compositions of five media used (mg/L)
i il i} N \'s
Ca(NO;), 117.8 NaNO, 170 CaCl, 36.8 NaNO, 170 KH,PO, 250
HMRRY 0 KILPO, 10 MgSO, 37 HEuBR# MgsO, 250
M 100 LB 100 NaHCO, 12.6 NaHOO,; 40 KCl 250
MgSO;-7TH,0 40 NaHCO, 40 K;HPO, 11.4 BBT 2mL FeCl, R
NaHOO, 40 R 40 NaNO, 8 Rt 1 SmlL EAK 2 000
KHPO, 4 BBT 5mL NaSiO, 28.4 K 1000mL  ZM4H 2 000
BBT 1mL 1% 20mk.  #HMECK  10mL AWK 1000mL
PN 1mL K 1 000mL BBT 1mL
RHER 200 THER 100
FEAK  1000mL AWK 1000mL

13853 I , X T Uematsu-Kaneda f Furuya[1982]; [ 32 ¥ T Guillard R Lorenzen[1972], % WC 53 363 ; V Sk BT £
BB E(1974]; 0. N0 EH8 T, 2519 FPW - 1 & FPW #1357, 2.BBT X %4 & &% [ Guillard # Lorenzen,1972], 3.P
VA—FM R TR S8 (E%R,196] 4. [ MRTRGE A H S M Guillard 71 Lorenzen[1972],

1.2 AedriRE

ERA SL EFRB/DNOMS, 5SS EENRE, ERAMRN, BIERE, §X
BA3~5K. 6~7TREBLBIR(ARMKERERBFHE L), 1 Christ ALPHA-5 R %
BHTRZPTREER, TN, FRFE(-18T)£M, WE 6K RISHRET RS8R,

X BRERE/IEENER, BOEHRRBAZBKER—KEEL, REHEAR
—RATFEEHE[1979]10 F M AR EH T HREPHBRE a RH G E ¢, ¥ Stickland 1
Parsons[ 1968 J#E8# b %, % De Marsac 1 Houmard[ 1988 11 52 M4 & [ (PE) W2 EH
(PO) FIMLEH(APC)K SR,

TRHR: P PE24OC TTEAHT I ERES S CONHAR, B N SRFEL 6.25,80%
H & B[ Osborne 1 Voogt, 1978], & 3 Hitachi 835-50 &Y E IR A Fh W4 Hri, #LA8
Wi : R AR ¥ [ Osbome #1 Voogt, 19781, A 8% . HPS800A <Ml & i U A4k, K4y B4
4448 8 [ Osborne A1 Voogt, 1978],

2 R

2.1 AFEFEFRPREREK

ARERBEPRBENERPEARFE(E D), £ IEFBHBRBEREEES~4X; W
EVEFRBPEMBEIIET; £I(WC) . V(FPW) BB, BEAEKREF, BHAEEH,
A FPW P REM B A E B (25.5 x10* ~/mL) BT WC 983 (19.0x10* ~/mL), AR
BF(P<0.01); 7 XN FPW PRBRM &4 K (SGR, 0.35 day~ ")t & F WC H 18 (0.3
day™!), HERBE(P<0.05), P E FPW LT 7 WC 4K, BEVLEER 50 ~ 100
MRBEMBHARA/D, FREWH, £FPWE WCHEFMNRBRARK I RETHEER(P
>0.01)[ FPW 4 Mk /M R(1 361.4+20.2) pm® ; WC H39(1 387.2+18.7) i’
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2.2 BREM4HR

HA RSy FE FPW PSSR BB 3R
5k WCIEFRHHEL, CNHEEYR
MR, BER BB R KA (% 2),

% £ FPW PR RN o
RELBEHZE ac SRUREYY
MEBBHET WC o3 3% 09 M B A
(%£3),HZREF(P<0.05) ;1 WC
PRENBEEHEASERT FPW $H
H,ALREE(P<0.05)  HEKad
B Y5 % ¥ K IE # 3% [ Hansmann,
19731 BHlt, FPW 5 WC PR EA KK
EREHGR 1 FERNERE BN,

K 4 B % B ( x 10%cells/mL)

b

%

Fig.1

1 REEFEPEENER
Growth of C.ovata cultured in various media

R2 EFPWER WCHIEHABPERBROTRAR (%) REXERES (%)
Table 2 Element compositions and basic nutrients(%) of Cryptomonas ovata cultured in FPW and WC media

C N H ‘A HIRR; x4
1399 33.28 9.40 5.0 58.75 3.23 1.2

wC 40.29 10.96 6.67 68.5 3.29 2.9

%3 £ FPWR WC PIEFMRHERNERER (X £ SD, B5%/% - FH)
Table 3 Pigment compositions of Cryptomonas ovata eultured in FPW and WC media
R eI HAEA
J5§. ¢ HGEK a HigkKc o ¢ J58 .3 PE PC APC

FPW 7.7x1.2 5.820.5 1.9+£0.08 8.9+1.1 221.0+13.3 116.0+7.4 28.2%3.5 76.8+6.5
WC 5.9+0.9 4.7+0.8 1.2+0.07 7.210.9 245.5+18.2 128.6+10.3 30.3+4.8 87.7%7.3

BRTER - N3k 4 BN BRBES 21 0 (FPW ) 3k 22 Fh (WC )R BR , BREETE 12~ 22 Z 4],
AEFIIERE 1~6 1 FPW R REAR AR, L C18:3 w3 BFHE, HKH Cl6:0,
Cl18:4 w3.C20:5w 3 }2 C22:6  3; T WCIEFMRIENL C18:14 w 3B FH , HIK K C18:3 w
3.C16:0, C20:5 w 3 & C22:6 w 3, FPW TR BAGHHBR h £ A8 B RR e 7 (X PUFA/ 2JFA)
f&F WCH R, H o3/w6 WIHHK F8 WC BRI R AR T FPW A

Bo

HER: B2 HIEFBERNRBRNEERARR L TFEER LA (CEAA/ S AA) KRR
HHEIE(ES).Glufl Asp BREPRFEENEAER BAAT, La WS ERF.
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F®4 FPW R WCHIEFRIMARRIEDBRMAN HYE R, %)
Table 4 Fatty acid compositions of Cryptomonas ovata cultured in FPW and WC media

IR W’ FPW WC il FPW wC
C12:0 0.00 0.07 Cl14:0 0.73 0.51
Cai-15:0 1.0t 1.60 Cai-16:0 0.21 0.49
Cl16:0 23.13 17.6t Cl6:1 w9 2.80 3.14
Cl6:1l w7 0.40 0.28 Cl6:2 w6 0.55
Cl6:3 w3 1.17 C17:0 0.85 0.31
Cl8:0 3.39 1.4 C18:1 w9 1.9 0.9
Ci8:l w? 1.39 2.43 Cl8:2 w6 2.45 2.83
Cl8:3 w3 24.05 19.31 Cl8:4 w3 13.33 22.59
C20:1 w9 1.51 C20:2 w6 0.61 0.53
C20:4 w6 0.61 0.55 C20:4 w3 0.66 0.69
C20:5w3 11.48 15.53 C2:506 2.35 1.40
C2:6 w3 3.33 3.57 2 PUFA 58.87 68.72
P wi 52.8 63.41 P w6 6.02 5.86
X w3/ wb 8.77 10.22

%5 FPWER WCHIEFAOPHERRERNAN(HYEE, %)
Table 5 Amino acid compositions of Cryptomonas ovata cultured in FPW and WC media

DR EIR FPW wC A THIER FPW wC
753382 (Thr) 6.62 6.82 HHM(Glu) 12.01 11.62
FEAM (Val) 5.88 5.74 RELH M (As) 10.80 11.14
TR &M (Met) 0.50 0.81 #233 #R (Ser) 4.17 3.29
FE M (Lew) 9.13 9.05 HEM(Cly) 5.67 7.31
5+ FE R K (Te) 3.9 4.08 HEM (Ala) 8.82 8.83
X HE M (Phe) 5.25 5.53 PR (Cys) 4.10 5.15
H AR K (Lys) 6.45 6.42 B M (Tyr) 4.63 2.9
i &M (Arg) 7.03 5.93 B8 (Pro) 3.4 3.48
41 5 WG (His) 1.48 1.29
SEAA 46.33 45.62
gk,

3 g

IR SIS S NIEFEIATR , TR AMRE WC 3E3%# [Guillard 1 Lorenzen, 1972; £ 4z e Hl
1 BT, 19921 sh R BRI R T EA A WC RFF LR R, hEERTN FPW
B RBOEFEM S WO ISIRHI A b, # 1H & o RHR W BR 55 R i A A2 B 3G B0k, U W & R4
BELR AREFER SGRIARK (P<0.05) (B 1) FEEMEZ, WC K5k 10 FEa
SR, T BRI ZE K Bo ), S st RR o T I Se PR RIS EE ;W FPW BE SRR it 5 Ao LR,
H Rk Al o 8 i, FPW BE SR M WC 3135 i T ALAb 3 3¢

HLEMBEFABRNTER, CHESRT (LVIRSE,1985; 4, 1986; Ahlgren %,
1992; W A2, 1993] SRR S B MABL WILHMBEN EF RS TR 6. BEPHE
F& R D EAA/ S AA R IR FHE TR AESE, BT /NS A 2 M, R HEBNLaE¥ 1152,
B Ak b B Bk 45 AR PUFA S B8 AU TIRIERA/NERIE, i TR E AN
w 3PUFA 208, B 1 RESE [1X H 8 2 , 1974, Watanabe 25 ,1983] 3R JE M X /NER B A X @ E
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BEAEREFRMER EPA(C20:5 » 3)fl DHA(C22:6 w 3), M ¥ EPA X DHA F 5 ; BE¥E
1 EPA & DHA S 5B 3E P RIE JRE# 6 PIRIIBRIE AR U AT & &, {2 A — 4~ T %2
HRBEAARRNERME M5, BETMMEE, R 5K SRR L B B3
7K A SRR Sl R i T 25T [ Klaveness, 19881 ; Badik 4 h— & K>, B EAMRE
B4 7= 7 (] R MR 2K 06, 1975; flE R, 1985]

F6 MERESHEREEZEEFREFNILR
Table 6 Comparisions of Cryptomonas ovata with other micro-algae in major nutritional indexes

Box EABRSR (%) YEAA/YAA Y 3PUFA/YFA (EPA + DIIA) IR

BRTE sk 58.8 46.33 52.8 14.81 H ¥, FPW 3¢
ST MR HESE 61.2 53.04 21.7 W IRATSE (19931, Becker [1986]
EEB/MRE 49.7 .9 29.4 B3
=MBEHR 27.9 49.9 B ARF 4 [1993]
&1 40 £1 I 9K 23.9 39. 6 10.31 ~ 14.53 2 #R0991)

Beach % [1970]4R % T 98 JE B 3R I8 07 R () 4 AR, A A R BRI Ig Wi MR b DL Cl18:4 w 3 f
F 5 (34%) ; Ahlgren % [19921 W BFITIESL T LR 456, (AR BEK(8.0%) MM BRI,
B WC I R BABI R L C18:4 0 3 BFEH (22.59%), T FPW thikgr ML C18:3 w 3
£ B (24.05% ) oReitan 25 [1904] A M 3B BE (B0 B OB HR AL K 1. 35 32 2h S5 A A 4% 090 B2 10
Wi BR 4 % . FPW B WC 3% 33 (0 B & =E W M R MU Fn B Ui B R IR], AR T e th 3 R B 3%
TCRME RS, A 5552 WA s L n BAER AT, A Rk — 2B BE9T

& £ x &

(1] EdB)EEA: 1993, A KR/ YH) B 25 ARGk L T HE Oy, 4 fr PH ol RR—— 308 - B0 - BI ) AR (G HE (40D P
BEZ5RHE i a GR),

[2] LB, 1985, JLFHE T IR B Y M R R & B 18 72291 ,7(5) : 508 ~ 6040

(31 4R, 1986, LM MFR IR 5T A A RGO,
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COMPARATIVE STUDIES ON GROWTH AND BIOCHEMICAL
COMPOSITION OF CRYPTOMONAS OVATA CULTURED
IN FIVE MEDIA

froch.

Cao Jixiang, Li Deshang and Wang Jinqiu
( Ocean University of Qingdao, ~ 266003)

ABSTRACT The studies were conducted on the growth and biochemical composition of
Cryptomonas ovata cultured in five media, from May to July in 1993. Results showed that the maximum
cell density and specific growth rate (SGR) of C. ovata cultured in FPW medium designed by the
authors were remarkably (p <0.05) greater than those of the alga cultured in WC medium widely-used
for the culture of this alga in lab; amino acid composition and > EAA/ > AA of the alga cultured in
FPW were very near to that in WC; however, the protein level and > PUFA/ > FA were lower.
Authors are of the opinion that the FPW medium is more useful than WC, especially when used for
large-scale culture of C. ovata, because it is more simple in composition and is prepared with pond
water.

KEYWORDS Cryptomonas ovata, Culture medium, Growth, Biochemical composition



