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Abstract: The growth of Chlorella pyrenoidosa and probiotics were investigated when C. pyrenoidosa was
cultured with Photosynthetic bacteria ( PSB), Bacillus subtilis and Lactobacillus sp. . The results were as fol-
lows: The growth of C. pyrenoidosa was sustained when it cultivated with PSB, and the proliferation rate of C.
pyrenoidosa was significantly faster than other groups. The concentration of C. pyrenoidosa was the highest
(4.134 x 107 cells/mL) at the 7th day, and the average daily proliferation rate was 30. 2% ; Mixed cultivation of
C. pyrenoidosa with B. subtilis or Lactobacillus sp. had no significant effect on the growth of C. pyrenoidosa at
the previous 5d, but the growth of C. pyrenoidosa was inhibited after the 6th day. The proliferation rate of probi-
otics was not significantly different between experimental group and control group. Conclusion: The mixed culti-
vation of C. pyrenoidosa and PSB could promote the growth of C. pyrenoidosa; B. subtilis and Lactobacillus sp.
did not affect the growth of C. pyrenoidosa in the early stage, but they had a significant inhibitory effect on the
growth of C. pyrenoidosa in the later; while the mixed cultivation of C. pyrenoidosa and probiotics had no signifi-
cant effect on the growth of probiotics.
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NERTE ( Chlorella) J& TG 01 VGUEAMEEBRIE L /NERSERY, JRIG /K f26 T f0 T35 1 v 3 G
SERIVEYITR, RS R E R A5 RS . FRRk R, BT AR
KRR RS B R, R LR 46 th S50 Ul O R FESRBS TR, /BRI Al bk
G, MBS AT, A SECNERIR IR T, /NERIER T i R IR, SRR R AT
BB A, MR f0 5 RO AP S5 4 1. DRI, SRR M 5 7 157 K 1A /N B 9 3 1O
. TS IR A,

AKFE TR A 7 b P 2 25 A TR VK R, R LA A T . A B HUFF B (Bacillus
subtilis) FIFLERE (Lactobacillus sp. ) ™) 2/E BRI, — 7770 T ARR MRS . T B AR L RIS R
. M HUIR, (RIS RIS DR . 25 BT A 5 LA SRt 7K A B 0 2K )
PR RN AL S A R AT L BT, R TRABRIE. it ACHRST SRR b
IR A0 | A S AT AL, 4090 SNk IR A AR, LB/ BRI 26 2 T O 1
W, ST 52 T S AT K W PO M TR, R R KRR B . AR D VR
AR

1 MR5F%E
L1 ##

SIS R F A /NER N R L% /NEREE ( Chlorella pyrenoidosa Chick) , R4 MiEE (25 £1) C
JEIR 3000 Ix, £hEE 25, R FAEK, BMEFREE (KNO, 50 mg/L, KH,PO, 5 mg/L, FriEmR
0.5 mg/L) JRHHTE MR R . HUL TR SE B, THEUR I R K AR S 1.0 x 107 cells/ml
JRHT e, SER TR A 40 (photosynthetic bacteria, fiFK PSB) Wy Bl {5 (EI) EWR}
BAWRAT, RADGEAER A (1SS EYREARAR) , RiRE (25 £1) C, JEHE3000 Ix
KA HEATY R 3R, THEUS I EE KA BB 1.6 x 107 cells/mL J5 I T S5 90, Al 5 2F A6 AT 1
(Bacillus subtilis) FIFLERHE (Lactobacillus sp. ) ¥ N T ROCEYIBHCA BRA R AR, SCRRT okt
KR B (I AGHAT IR i, BB S OMEIR B 25 °C I FRAE NS 3R 1 R, T IR I 75 e Js
W ) A8, BSOS TS SR K AR BRI 1. 6 x 107 cells/mlL JiG I TS50 . T o 2 200 5 24 2R L 3R+
BOWRAE AR T HEAT R T
1.2 &

L2 1 HHRA HFRSR

RS SR LR BOE /N + ER A (Z2G) o /NERYE + R R ZF AT (ZK) | /hBREE + ZLIR
W (ZR) 3 DS, JFBCE/NeREE (2) . JBEdE (G) . Mz ZFMME (K) MARE (R) $#
BT 4 DX (WER 1) o B SEIRHAIN BRAH A B0 3 P AT, SERas RO F 1 (E

®1 BEMNKEHBEE
Tab.1 The initial density of probiotics and C. pyrenoidosa
( x10° cells - mL™")

205 Group Z G K R 7G ZK ZR
INERE C. pyrenoidosa 5.0 5.0 5.0 5.0
25 H2 T Probiotics 8.0 8.0 8.0 8.0 8.0 8.0

YL Z—/NBRlEdL, CUEUEAl, K—AF 2 mal, R—ILMRELL, 26—/ k¥ + LaMEdl, ZK—Nh
BROBE + W B ZF AT IR A, ZR— Bk + FLIRTATZH
Notes: Z—C. pyrenoidosa, G—PSB, K—Bacillus subtilis, R—Lactobacillus sp. , ZG—C. pyrenoidosa + PSB, ZK—C. pyrenoidosa +

Bacillus subtilis, ZR—C. pyrenoidosa + Lactobacillus sp.
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SEFRA A P e B PRI O, 15 T S 0 2L 00 B 2L 1) /N BRSSP0 86 3% FE M 5. 0 x 10° cells/mL,
BRI IR S 8. 0 x 10°cells/ml. (WL 1) o RH/INERUEIF . 45 PR SORURII 5 K A T IR L 10
JEVRINE 3R 4L (KNO, 50 mg/L, KH,PO, 5 mg/L, FrEEMREK 0.5 mg/L) . HH41HL 100 mL ¥ i 5 A
100 mLAEFEI, B TICRBRAAEE, SRR N (25 £ 1) ¢, Yl 3000 Ix, JERFELA 12 hi 12 h,
RETE RN 2 W, IFRENUIER B, SCo I T o FBER R A SRR, MR RO 7 B 1
BT AT B E B L S B

B AN ) F R (B) 450k = (In N, = In ND)/(6 = 1) x 100% HH5E, Hoeln ki
ot GARFRAEL () Ny NoARFR G o IER A (cells/mL)

1.2.2 Hdiaiaba
SIS FE SPSS 20. 0 BRPFHEATHIH R I 22007, LA P <0.05 fF 22 5 B HEAKE

&R
2.1 =MEX/NKEEKBRIT

ARG IR LY A/ NERE B — R R A /N R B B AR LA BT 1 7R, Z 8 (/DNIRpE 3%
F) MR R BRI, ERIRE T R /NERE iR, R 1,806 x 107 cells/mL, F-¥H
AN 18.3% o ZY 4 (/NEREE + BB ZFAUATTE) M ZR A (VDR + FURRE) 70 WITESS 4 KA
5 REFHEB BRI A, 4354 1. 703 x 107 cells/mL 1 1. 689 x 107 cells/mL, W4H 2 [A] 6 b 2% 5
TELEH 1 ~5 K, ZY R ZR 4 5/ ki spph 552 ) Z 2R el 22 5, AESSRA 6 KA T X,
ZR AR ZY AL/ IR Y RO N R, BRI BT Z A ZG 41 (VNEREE + e A A
W) S 1 R TT b /N BR e i) 1 58 S R I 3 v T A A 2 (DLIRT 1), FEZR 7 R R ik 3 ok
(4.134 x 107 cells/mL) , ¥ H K%K 30.2% .
2.2 NEREX ZF AT E SR A R 0

M2 Al Y ZHAN ZY AT AR Rt 2 SR g, AR RE SR T R 2F AT B A 4
LB BE 5339 3. 397 x 107 cells/mL il 3. 667 x 107cells/mL, H 8K 340512k 20. 7% F121. 8% . Wi4LH
KBEREAE, Gt a2 RRk Y, WAZEZEFAEE (LR 2),

45¢ 7 INERE C. pyrenoidosa a 451~y *ﬁ]ﬁ??@ﬁﬁ B.‘féu*l%[ilis
NP Sapa TN, . ' ZY /NER A B 2 AT B
E 40 %?Ys:f;j?;i‘tfﬁﬂrﬁi%?ﬂﬂlﬂ C. pyrenoidosat 5 40 C. pyrem;g;iostﬁB. subtilis 1
g/\ 35 7G /INERSEIC G AT C. pyrenoidosa+PBS JE . 35 !
gTA 30f - ZR /NIKEE+FLRR T C. pyrenoidosa+ - g7, 30 ;
52 Lactobacillus sp. ; 58
=25 ST25
320 b 8E20 ‘
Y : =i c MY
= 10 . i =2 10
S ' c § 5
OI 0
1 2 3 4 5 6 7 1 2 3 4 5 6 7
H5} 1] Time/d A 1] Time/d

LY L AR ) 5 B ) 267 17 76 . % % 5 (P<0.05)

Note : Two groups with different letters indicates significant difference(P<0.05)

B1 NRREZEETUER 2 INKENHEFATFEEKNIIE
Fig.1 Variation of C. pyrenoidosa density Fig.2 Effect of C. pyrenoidosa on B. subtilis growth

2.3 INKEX A E £ KE R
HITE 3 01, G 241 ZG 40 A A i A R ith 2 S b i ka3, ML AE B R0 7 RN OG5 240 T8 14 40
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P85 BE 3 1R 2. 522 x 107 cells/mL F1 3. 002 x 107 cells/mL, F-34 H 34K #4351k 16. 4% F118.9% , 4
T Prgi RERH, WAZMERARE (WK 3),
2.4 INEREMIBEE KN

HE 4 AI0, R Z4F1 ZR HFLRRAN P 1 A i 2R St e 1 M 38, WA AE S5 R4 7 Rk ZLIR i 1) 4 i
BERE LS5 4. 008 x 107 cells/mL 1 4. 593 x 107 cells/mL, HHK 2% 23% Fl1 25% . St/ bras B3
B, MAZHERARE (WLE4),

3516 JeG T PBS 50-R gL e Laftob(w?llus sp.
£ 30] *ZG/NEREIEA AN C. pyrenoidosa+PBS kS 1(5) ZR AR+ IR C. pyrenoidosaLactobacillus sp—
E E ;
£~ 025 £035
Q! o i
S 20 5 30
z % 15 % "
[ ~ o
e oé‘ i é 20
B0 w15
Z 2100
g 5 S
0 0
1 2 3 4 5 6 7 1 2 3 4 5 6 7
F 18] Time/d H5 8] Time/d
B3 /MEREMAEHBERKNZNG 4 IMEREXMNEABEERKNFMG
Fig.3 Effect of C. pyrenoidosaon PBS growth Fig.4 Effect of C. pyrenoidosa on Lactobacillus sp. growth
3 itig

ARSI ZE IR, NEREE I UG BE B R 5. 0 x 10 cells/mL, 5 (%) 15 %5 i >4 8.0 x 10° cells/mL,
R (25 1) C, JEHE3000 Ix, SGEEH12 he 12 h (500, /NEREESEA MR ARG (ZG 41)
BE/INERSE (3 o B R, R FRB0AE 7 RIS A S 4. 134 x 107 cells/mL, P35 H K R Ky 30. 2%
(W 1), WEET/ABREERMIERN Z 4, WHDCEHMREGEASUe S/ NN AR, 566 40w
FPRER RN (G 4l) M, SR p S AR BEZES, UL A A0 1 B 2 /N R i 5
WA %, 2N, A ME S /NREIRSE N T RS, ARG H I FE R
YERARIPIE A A KHP . SCH MR A IR #E oy B BRI RE R, ] LU/ hER
BEIRHETCALER . ANEREEN U ISE SR FE N E SR, 10 BN 40 TR A3 o0 A 1) 4 o i Wi Rl Ak s F B o
IR A E R, MG AR R AL 7 R R, DU LR E R 0 AR A RE B, O
AR R R ALY, B EABA . B P M Ee—E W E s S WER, fed
KB, A/NERBE A KARBE R BREE T . M/IVREE T BT R, RS IR AR, /NERE S
HeEMETRA 2RI KRR .

ARSLIGEE RN, MR 2T R AN FLER B AR AT 5 X/ Nk EE 0 A KOR = AR B R, (HAE JE /
RSB EE (WE 1) . WEERIM, Y 4 Z2Y A7EJ5 WG R AR M, A DIE.
XATRER TR AN L, KB BUNOR, SR EITEMELET . FHES D M
B, Bl SR AT A R B0, IR T K AR S TS AR, (/BRI AR RO 2 DAL RF 2F AT
PR AT, R A 2R RAT B DT TE FI/NERSESE T o i 0 7= AR A FE W T, WSk BT, Besh, R
AU BRI SR TR, R 2R R R A A TR PR A T NER S (I 4R 2K 2 ORI A A
PSR . PR R R LR E S BOR F 2R AT I 5/ D ERBEIR S 3G R0, /NEREER IS T 2 23] . LR
/NSRRGSR I R 1], SRS SR A 15 W], ety , pH IRk, XNz A FLR
BRI LR AR T 9 R0 pH A, k) T /NERBE BT, L E S BUNERBESET o

AL i S 2H A6 R ZH (A 4 PR AR A HE R A , (HUR G R R . X AT BRSO A Y
HEah R R ANEREE RS, ZESCI T R SR B IR R B TR INE X #5 AE B 0B R ZERL I 45 40
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BRI, IRt E RS B SR SRR IR, At A AR ARSI IS, (Hh TE SR AL
3 e i A PR B S A

/INBRBEE TR K 7 U] B SR B , /INEROBE A AR E T IR A v R R A A
MEL SRR, DA A TNk o) BEFEHA e A, — B/ Nk % i T e, e R4 Bl
AT AT SR A R AR 2/ NEREE I AR s RG34 BR R 48 SR A D IR AR . Un 2R/ N ERe 2
PR, DURT LA P 25 AT B AL IR B, 3R P LIS S /N eRose i B850, (HAERE IR, 75 2RO 4
it LA DR 2 T A
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