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Abstracts

The accelerate effects on the growth rate and the capacity of fermentation of L. delbriikii
and B. subtilis was investigated in the Henneberg’s medium added by various amounts of cellular
components of Chlorelle and Scenedesmus and also was investigated in the media added micro-
nutritional elements such as Mn, Fe and Mo, etc.

The results in the comparative experiments are as follow;

1. Various amounts of Chlorella cell components in the media accelerated remarkably the lactic
acid formation and growth of L. delbriikii.

For example, lactic acid formation in the medium of contained 1 percent Chlorella cell compon-
ents was promoted more than twice effects compare with control.

2. The formation of a-amylase by B. subiilis in the medium of 2 percent Chlorella cell cont-
ents was also promoted more than nine twice effects compare with control.

3. The formation of lactic acid of L. delbriickii in the medium of Scemedesmus cell contents
was a little more than in the medium of Chlorella cell contents.

4. The lactic acid fermented level attained with the addition of 0.2~0,25 percent Chlorella
cells was the effect of promoting fermentation attained of saturating level at 100pg./ml. of Mn
and 0.1 pg./ml. of Fe.
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HMHES BET REE 6% “Chlorella 9 o
o MRIE- Laciobacillus acidophilus 2] LB MEE
fERE BfEste BRI A4 BEES Wila
“o] 2] Chlorella 8] &5 #)-2 yeast extract \} %
Karke) &M algae Mol FESA &o™ Lacto-
bacillus [F#o) *t& BEHRE F& KEezr +
5§ RS 28 o2 HES HE S
W&o

Lo %o s v e L BEMRCdE o
2 EEY-RES RESE d8 K] &K=
9l vHe K chlorella #i2] 1A &HHe] Lacto-
bacillus acidophilus 8] HE-E BN+ HEL ¢
w2+ e BN SEEEYE K Lactod-
acillus delbriickii 2 Bacillus subtilis 2] BB R
o ¥f3tel: gy gvh. =3 Chlorella o] %
LIEEQl  Scenedesmus o] MEAHHHA KT B
AERENHE BY ®EE 28 U

#FEE life cycle ¥ M MR RG] HEREM
3k Chlorella 9} Scenedesmus 4 —f% -3 ##alqo
ol Eo] BEHER "IN REMN BHRE £WIH
FE MBETHEY T BEERY REpR) ¥
M BEC T BEEE HRIE o9 ER)
A= vhell #Be e EBT AEE #@Edas
=,

I. ¥4 % FHx

1. A

Ero] 6% Chlorella 9 Scenedesmus #kke &t
B A A8 EES Chlorella ellipsoidea(1815) 2} H
Zwo] A Ao Scenedesmus obiliques o) o}, LK
LR AS Lactobacillus delbriickii 411~2,
L. fermenti 402~2, L.
faecalis, Leuconostoc mesenteroides 9] 5 kg #MAH
o o EERE KEVRESER oFd fugst o)
A & L. delbriickii —fE8& i BT BB
o =t

amylase ZFgitks  Bacillus subtilis ATCC 6633
< @RS .

2. Ml &A@ sk

Chlorella 9] i5#&-& #ik % KNOs, 5g; MgSO,-
7 H,0, 2.5g; KH,POy, 1.25g; FeSO,:7H,0, 5mg;
Aron’s As #A# 1ml; EDTA Tmg & &4H4191% 15
Ibs. = 15 43/ HFA A Kol A fEEEESS
Segie Hogst XA S AAZY HRC X 10-

arabinose, Streptococcus
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000lux = A4 MaFstn ol o
2 #7% aeration 3 agitation 2] 10 HfY 1%
KA+

Mok B BEKS H.0L08(3000r.p.m/
30min) g5 1/500M K,SO4 solution o3 2@ 4
2] SRR 2E AL F %4 90°C 9 incu-
bator el A EZiEA) A o™ -8 dessicator f3o] A
2 ghgleh

Scenedesmus & }i#-& Krauss-Thomas & H:i
(KNOs, 1.03g; MgSO,+7H,0, 0.25g; KH,PO,,
0.25g; FeSO,.:7H,O, 5mg; Krauss 8] #METEE
¥ 0.1ml; #7K 1Dl = |32 Chlorella o] #135}
A—3 Hgko 2 HESte] BERE dQ+

3. SLEREIY & 3 mEEsES T

SIBRE Sl 5% Henneberg ¥ (Table [ )& /8
3rglew #HBEAEE 40°C gt

HEOl AT EXEEE N-NaOH & 44 pH
7.00] A HEStAL 30 4 #o Bt #
#-e X pHE #iE A3t & A¥¢ wi
15ccd  ZMEEE MR, ME51bs. 15 5) 8k
3 v, Chlorella, Scenedesmus @ ##5T# 9

aspirator

{Table 1) Media for Lactobacillus delbriickii.

sucrose 2g
yeast extract 38
glucose 58
peptone lg
asparagine 0.3g
KH,PO, 0.3g
MgS0,-7H,0 0.01g
D.W. 200c.c.
pH 6.8

W e oA EREdel s —Eg] wER
Ko HBELHERE &% B = =4 pHE #WE
o @-F(151bs. 15 DA A B

W TS BEE Fe(FeSO, 7H0), Mn(MnCl,
«4H,0), B(H;3BO,), Cu(CuS0,:5H,0), Zn(ZnS0Oy)
Mo((NH)eMo1Og4-4H,0) o < ffic] Hete] Fzvs)
At

B Lactvbacillus 2 ;32 10ced]. flask of] 1E
WIEHK 50ce 42 o] BWET # RED ik
A 1H4HY-¢ ##3ta 40°C incubator Pyl 4
24 B BEIg b, ool o] REW lec E HiH
300 cc & flask off o} 100cc ¥ SiEgt IEHEEER
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vha] ST 40°C incubator Pyel A 24 SR fuE
Ste] REEF, 0.1cc &S YD by i
RMEe. 2 St ek, K AEL 1% 48 BR
% 50M RBT SEK 0.1 S HstY g
H#EEkes WEstd=, pHY #{kE Beckman’s
pH meter = MEsta Epre] Ml ko L
+ —EHMet 1ccd Eal 4 phenolphthalein &
Hmse] HEY 1/10 N-NaOH Fifig o 2.4 [t#
3t et

4. B. subtilis 9] % 9 a-amylase o M5z

B. subtilis ] #i#p= N.B. medium(Table )&
A o

N.B. medium & $43#%+ 100°C o] 4 30 55 &q

T WS W5 lbs, 15 S d e A EEpel o o}

{Table > Media for Bacillus subtilis

? beef extract 3g i
! peptone 5g |
1 yeast extract 4g l
g glucose 1g I
|  DW. 1000cc ]
j pH 6.8 i

WHEEARS REFEY B 1 984 ¢ 30cc flask
o] 100cc® 41:% N.B. medium o] #igsta 37°
C 4 incubator pyoll 4 24 WY WHERED % 2 L
PEMS B 0.1cc &2 flask w}ebo] ERERM o
= @Asy . A #2200 cc flask of t} 50 cc ®
i el BEK-E S 37°C incubator By
o 4 H:dgl vt Chlorella 2F Scenedesmus ¥k
M o 219 N.B. medium o] —EH 9 Bk
4 &5A7 % HEQ51bs. 15 D3 FEEs
9+t

a-amylase activity = Wohlgemuth 3t 0. 2 #l5E
shglch, BERRB2 “B. subilis 7 AR MEEA
a-amylase & ARIF HONA EEMA= KHE
o= #14(Oishi. M, et al, 1963)o] ¥l 4]
R lecc & BREEHK lccz Ega i &
1A e Hme] e 1% dextrinyk 5
ce, 1% TFIAMEMEK 0. 1cc, 1/100N KE# 0. 5cc
£ T A4 delde fReS aHE SR
mge styvh. W.V. BIGES ofHe A 7
=},

Dsso_ 1% starch solution cc¥#

W T HERRE o TR M
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1. MilEEaEH@EE WMl K3 L. delbriickii s}
B. subtilis 9] iRl WL ERB.

Chlorella 9} Scencdesmus #fif %8 o) Lactobacillus
9 BE 9 JmmEEAd BlAE PHEE RMEI
7] £ste] Henneberg o Emiiihel 4 HET W
# =} Chlorella & Scenedesmus ¥35-8 0.125%, O.
25%, 0.5%, 1%, 2% 9 W HhAA $HHY
HiEe ke Fig. 1o ZREA4 2+

Chlorella 9] #lE&HHREE & o= e
WA Z & vrebbE pH 8{b9 28 BEE
He#h Chlorella Fwniiis BES EEDREE Jobd
W 2% HWEZE 7hE B Vel g EEE
o] pH 8t H#E 7H REHd:E A9
state of] F([ 3l Chlorella FhE = #igs] o}
A=k, =3 Chlorella FRingel %3 pH Mk 2
= Chlorella 8-& semi-logarithm 282 REhngd =
pH = Ml MLE Jdepicl, o] gzko]
logarithm # = Chlorella ¥y & Emsl-2 =] el
= B g BHERE Fig. 29 72

steady

semi-

pH

centrol

0.063%

0.25%

N 24 48 2 96 120 124 148
Time (hours)

Fig. 1. Comparison of pH by L. delbriickii gro-
wn on the Henneberg’s medium containing various
amounts of Chlorella powder.
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T RME 95 5 Ad+

o] 9} 7rol A:H B~} semi-logarithm Z&e] IR
el Bt EHS MKRE 2= AL pH
b BENL MKRE 2= £ERY BWN W
#B7E Afg dE e Aol T 4% FRine 4
HZEH BT Font REeld ot @iy
= AG oAl R (Fig. 6 28)

Scenedesmus®} iR #inel #2 Lac-
tobacillus o] REREEDH R Ba pHB(LE
Fig. 3¢ #mgst 2.

Scenedesmus 7SNkt HIRES] pH =8 &
Chlorella o wWingEe: AY 2o semi-
logarithm Z = Rme Hol e #{k= pH

R Bhnsr

0 0.016 0.032 0.063 ©0.125 0.25 0.5 1 2
Chlorella (%)

Fig. 2. Number of cells between concentration
of various Chlorella powder and’it counted at 48
th hours of incubation.

40°Cell 4 48 BF[H] HigEsh BT ERBE 20

~25x 108 o] g 2.1} Chlorella 3% 2% Hhn fExh
ol 45 79~82x 108 1} 5 gl =}, Chlorella fujasy

*H
7
6
5
4

3 contrel

0.063%

2 0.25%

0.5%

1 %

$ 2%
1

o 24 48 72 % 120 124 148

time C(hours)
Fig. 3. Comparison of pH by L. delbriickii gro-
wn on the Henneberg’s medium containing various
amounts of Scenedesmus powder.

EH R FENY BREE ey o g

o] o} Z-£ EiH Y Chlorella Iingel 2o

Bl g S ARREM RS Chlorella

it o ge pHig-e vehfis R 9

v}, Chlorella J§ 171 B. subtilis & a-amylase ZE ol
A= REDRYE Fig. 49 e},

Chlorella Mg A9 1% Finkss R 4
HH 4R, 2% WIEE 9 {01 ¥ aamy-
lase & £H3 s BEHRE el 0.5% B
ol A 159 (R Rot Lok B. subiilis AR
of =2 pHel #{be 5% WH Chlorella HinkE
7t BEEw e pH BT 24 st2o pHY Hi
e HRES 92 w2 JBRE Jelya g

2. MEaHH(EERmES WETHE B
HE .

Chlorella 2} Scenedesmus &) # &R s} Lactoba-
cillus 9] W BERED BEDRE Jdehdo
v Chlorella ] #ini= B. subtilis & a-amylase 4:
el X & REDRE vebich. ol BEDE
i Chlorella pfyoll g455]e] gleoslzs BEHS= #
BITHS old T HMMAE Z2E01E Raste A
2w EEG ol

A ol 229 Henneberg ## M| Fe. Mn.
B. Mo. Cu. Zn-§ 0.01 gmg./ml., 0.1 gmg./ml. 1
pmg./ml, 2pmg/ml. FhEEE P& =4 Jeide &
%o Mo sk Table 3,4,5,6,7,8] :Ret
3 2.

3 Chlorella 2} Scenedesmus £ 0.01%, 0.05%,
0.1%, 0.5%, 1%, 4%, HmnE#ER-S 4 by
= B si{tt Table. I} 7=t
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Fig. 4. Comparision of W.V. and pH by B. subtilis grown on
the N.B. medium containing various amounts of Chlorella

powder

{Table V[> Comparison of Chlorella and Scene-
desmus in the media for latic acid acidity.
Ordinate; quantities of titrated—llo—N-NaOH.

{Table V) Statistical analysis of accelerate effe-
cts of latic acid formentation between Chlo-
rella and Scenedesmus substance, and various
micronutrition elements. Ordinate; acidity

hours 24 ] 48 l 72 \ 120 measured titratrated—llo—N-NaOH in ml.
Algal/%| Ch.{ Se. | Ch.[Sc. | Ch/ Se. | Ch/se. TN E T
''''' [ } : 1 - comparative fForance \,frgchom '“t.”value] P
4 0.350.330.830.8411.231.252. 092. 12
1 0.31‘0. 290.790.790.931.011.781.84 ~ cont.andChlo 0.638 5 | 4.10 p<0.01*
0.5 O.28‘0.27%0.650.640.76;0.7811.621.65 g:‘lt-and Sce 0.601 5 | 6.67 p<0.01**
0.1 [0.250.250.560. 580.690.701.241.28 o.and Sce|  0.087 5 | 0.44 p)>0.05
0.05 |0.280.240.490.500.630.651.071.04 ~ <ont.-and Mn/ 0.820 7 8.83 |p0.01**
0.01 O.22{0.230.450.460.600.620.940.89 cont.and Fe 0.255 7 | 862 p¢o.01**
: i cont. and Zn| 0.037 7 1.71 p>0.05
control | 0.25 | 0.38 | 0.5¢ | 0.82  coue and B 0.093 7 | 3.37 00140,
cont.and Mo| 0.175 7 | 4.24 pd0.01**
Chlorella 9} Scenedesmus % #ETRREMA = cont. and Cul o, 0171 7 0.95 |p¢0.05
e vhelvhe Lo delbritkii 8 AREEHRE 40°C plaeandMn 0.318 12 | 2.30 8.521<p<o.
:]-‘-]Fi;%;iri %'f;}% WS BEE 4 LU algae and Fe| 0. 3833 12 2.45 8-50*1<p<0.
= T ’ alge and Mo| 0.463 12 3.87 p<0.01*%*
o) $3#% o Chlorella o Scenedesmus #183  p0e and B 0.781 12 | 4.87 |p0.01%

HR REEPHFEE Table V9 2t

Chlorella 8} Scenedesmus & {BifEHR =
R RE Vet gl

W F o obF T

BRI

16

* Significant at the 5% level.
** Significant at the 1% level.
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{Table §) Comparison of micronutritional elements in the media for lactic acid acidity. O&EEP quantities of titrated — HW N-NaOH.

hours 24 ﬁ 48 72 120
I o | ~ B
M Mn| Fe {Mo| B _ Cu | Zn | Mn |Fe | Mo M B | Cu | Zn | Mn _ Fe _ Mo B ,Cu |Zn Fe | Mo _ B _Oc ‘ Zn
pmg./ml. ‘ | ~ W L T
i ! ] | ' % i
; I _ ! ! A
1,000 0.27 0.41 ﬁ 0.51, , I
| | m u
500 0.23 | 0.48 m | 0.54 , !
i | ! ! H
oy | . |
100 0.30; 0.25 0.23) 0.23) 0.20] 0.24; 0.70, 0.48 0.43] 0.61| 0.28] 0.43 0.86/ 0.69| 0.71 072l 0. 31 0.69 10.95 0. 3” 0.84! 0.31] 0.85
i : | |
10 0.31] 0.25) 0.24/ 0.22] 0.22] 0. 26 0. 69 0.490.45) 0.62) 0.42 0.45 0.87 0.73 0.73 0.74 0.56 0,72 1. S, 0.98 0.88 0.64; 0.91
j | | o | m
| i [ i
5 0.27) 0.23 0.23 0.28 0.23| 0.25) 0.68 0.52 0.46| 0.68] g, 47| 0.45 0.73, 0.78) 0.61 0.72| 1.25 1.03 1.11 0.96/ 0.85 0,89
, _,_ , C |
| m | N |
1 0.81) 0-22 0.25 0.28 0.26) 0.23, 0.60 0,54/ 0.45' 0.68] 0,47, 0.44) 0.7, 0.76| 0.74] 0.79] ©. 63 0.67 1.13 1. 03 1.12 0.9/ 0.72 0.86
| | | |
N
0.5 0.27) 0.22,0.27) 0.26) 0.27) 0.22 0.59 0.54, 0.47, 0.67] 0.48| 0.42| 0.75| 0.80| 0.76| 0.81| 0.6 0,66 1.0 1.12 1. 14 1.0 0.96| 0.83
! ,, | w |
| S m k | |
0.01 0.28] 0.20: 0.24{ 0.26] 0.24 0. 231 0.55/ 0.53 0.48 0.67) 0.46 0.43 0.70' 0.81] 0.77; 0.78 0.65 o, 64 1.05/1.17 1.04/ 0.98 0.94 0.83
| ; | i | |
| H | |
0.01 0.28) 0.22 0.22] 0.25 0.21] 0.22 0.55 0, mmw 0.43,0.66] 0.43] 0.43 0.70/ 0.78 0.73) 0.77, 0.60 0.64 1.03 1.18 0.98 0.90 0.91 0.84
W | o W |
ﬁ h
0. 001 0.27 0.21! 0.21; 0.28) 0.22 0. E_ 0.53 0.41/ 0.41/ ©.67] 0.72} 0.72/ 0.77, 0.59 0.62| 0. wmw 1.12 0. mi 0.87/ 0.89) 0.85
| L | | | & |
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titrated acidity (in m/)

Con.

Cu

0.001 0.01 01051 5 10

100 500 1000

micromitritional elements (p mg/ml)

Fig. 5. Comparison of acidity between

micro-nutritional elements.

Ordinate; titrated acidity measured at 120 hours of incubation.

titrated acidity (in ml)

0.5

’

0.01 0.05 0.1
green algae (%)

0.5 1 5 100

Fig. 6. Comparison of acidity between Chlorella and Scenedesmus
substances. Ordinate; titrated acidity measured at 120 hours of

incubation.
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=3 HEE B HRETRY EEPHEE Mo,
Mo, Fe, B 2] mfizto] B#PHRE 1oy Zn,
Cuz BEHRZT 99 BETES 713 BEy
R7F E& 22 Mn, Fe, Mo =fo]x b Mp—-
°l 7b4 ¥3 v& Fe, Mo~ o] g =}

HEHES BETENS BEaRel B i

HEBHE) Mo, BurlE o} o Rgmm

Zrert
Chlorella 2} Scenedesmus®] Hgol ol 4 = F{—
T #HHEE ek =b Chlorella ¥ Scenedesmus  #1
MYE d-te #ETHES 73 BEHRS = Mn
A7k A-+E WEEd Mo Bk BRSO
EtilE 100mg./ml = Chlorella 0.25% m=#n F
Scenedesmus 0. 2% FRINER} [F—ar 5] a4
= 2@ Moo 100mg./ml. BLES] 7Rbne] 4
T HEZERSL debe BEMRSES 42 49
Wl A Mo 259 BAf2= 2% L1
EEHRE Fepbia glef,

Lactobacillus o] ZUF 4=ififgo] %a WELE &
et BBWHELE Winel o] veh: Eaps
E REBORYSE RNES BES o 2o mEEs
vhebd e

“
=
E

V. £ %

Lactobacillus J§ £ ¥ A= polyamine TRINZHE
of @il 4= Guirard o Snell(1964)°] spermine 3}
spermidine & RMT i) A = HEC] B
Q3 7Hg 2 R 9" A L. ocasei glow
L. delrtickii o} A = {BEFHE L 9 Qo vt Streptococci
dA & o} FE PRI AgEtn wady

oy ¥EHS WEMBEHE k- Streptococcus
faccalis [ Feoll ¥ 2= BIEEB S} Shirota & Tac-
kechi(1965)7+ ¥}3 Chlorella ey
Streptocei R{EHES #HE4E Aol Q= Aol
=.

Chlorella fn#Eim el kar SLBREEEY .
BRAE% (o] BiE Shirota & Takechi o] 4o
A L. acidophills o] 2 B4:Ri% R Chiorella 2%
WimEs BREER o BIY 2859 Bk 9RE
Fow 2 Lk g e o8 8 pmERo]
BT st5lx 2 BElhe WelA] ekabeh. %%
9] L. delbricckii o] ¥q E@N A= Chlorella 4%
BMESIAE 2% Byt o 2o BEpEs
A gl 9=, Chlorella Li#foj Scenedesmus 7}

substance of

19

19

HER sl RN WA= wihre @e
T =k

HEY BB A Scenedesmus 7} L. delbriickii o)
Bgee] vl A iR E Chlorella 8} o}3
3 Kol gl ez 2 Chlorella ¢ Scenedesmus ¢  #
BOES MUk 228 57 gz

Neish(1950), Samejima and Myers(1958), Barker
(1985)8] Chlorella sp.o} Scenedesmus sp.) eycpid
o B TR A Chlorelle ellipsoidea 2.5} Scen-

fructose,

1= M

LR - ¥

edesmus = lactose maltose
,

sucrose 5, 5fEY T o wol AafRHE B
HE oy S £EL B Ao o).

o] Hi#el A= Chlorella &} Scenedesmus 9] (s
R HEeE B dong 2o REEH

mannose,

7F R ALE 2E9) e 2931 HETRE
9] #iE-o Chlorella fmfige) Far Ferol Lapgm

of+] 2t(Lee & Chin, 1967) Chlorella o] 2% fiol
ol &ri= (Emerson, 1939. Granick, 1951;
Chance & Sagar 1957; Brown, 1954) Mn, Fe, Mo,
B, Cu, Zn #§0°] Chlorella o] &47=]¢] glowle} &
BFE oA ol Exm BEslgdth

°l% 6 &> = Chlorella FE BRI 2 o)
= (Lee & Chin 1967) L. delbriickii &) A%, 2%
Mn, Fe, Mo, B @A BERAEDRE Jeldo
Y Zn, Cuiz A= $HEF 9 gt Shirota &
Tackechi 3= Mn =+ Chlorella &} {FiEHE S Hrst
EErol A Chlorella ¥.vF Mn®] {R#E3E7} Q-4 o
tot Mn oA BEPEIL J-LS mEHD Ao
K EHS T e gR8 0 28 g 29 HEST
F9 MM vreln}l glow el kel 4 uHy
Chlorella 2t Mn o] 98] #ETHEIY HEMBRS
Scenedesmus 2] HEREFHRE ol % METRS
HERRZ 7Y AL Ad=g Hgo) o),

Chlorella #ila#9E 2] B. subtiliso] =5 Chlorella
YRS BEDRE 1%, 2% RME] 0.125%
0.25%, 0.5%, TME] ol {23 444 mx
& vEish ojgiZe]l ABMERE PAE B
PR 2E 953 & 212 Chlorella fapsol
BHY BEH#Y B LEPRNe o
o] 4 Chlorella i) WRPHEY o gnd o (&
& a-amylase 4:%0] o & (Figsig o gn
e

Bevery et al(1964)-2 amino acid & /g<] L-
cystine o] B. subtilis & a-amylase 2:/%- o« 5=

2e)

vhe

73
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A6, L-cystine 8] SH group o] 1} chelating fEA2
2 piEyE BHERS Byl olHg 9457 B
#1.2. o ¥ amino acid & F< jon H yeast extract
7 wegA A =tn Waskd o wkekA Chlorella Pyol
249 L-cystine 82 TR &743 yeast
extract o] {&3] MEIHESL AAHNGE Aoz B
Blsl o B, subtilis #3%he] pH O #{ko] HI K
F5-& Deckord et al(1946)2] Kol A 8 ik
7o) #EWEl pH 7F Bikso = TR G=t
A LA,

SLERRREES MMRE 2 BERs /EH lon 8 W

V. #&

[Vol. 6, No. 1

%+ Mizushima et al (1963)7} Lactobacillus planta-
rum 2] glycolitic enzyme & BF MR sl A
dl-lactic acid =} =@ 8}E o) 5 Bl D 9 L-lactate
dehydrogenase 7+ HFL == FEE ¥z K-,
Na*, PO,/ 9] % jon -2 o1 HEAAL il
P OEERS EHE HEA YA gt Wi S
Qux}, L. delbriickii = L~dl, L-lactic acid & 4
3tm2 D 9} L-lactate dehydrogenase & HIEAEH
7b e L-delbriickii Pyl o5 BERR R MR
iond HEZE 07 &E ol Hwsld RASMA
=.

=

B 2%l Chiorella 9 Scenedesmus fM#ES L. delbriickii &t B, subtilis & ER el #HEATK

ERat]

ML R D EmEEEAd JEhE EEHRe METR Bt olE Bl At REPHRE

L# BT mEE e 25

1. Chlorella MIBE&HHES 1% WmE= L. delbrickii &) FLERERRE #

Rigste BHRT A+

BRES HEEL # 345

2. Chlorella & fEiE#HE 2% Mol A B. subtilis 9] a-amylase AKAE-S BRI el 91 MUEY ¥

£+ RigEpReE 24

3. Scenedesmus ¥BZSEHE 2% ol A L. delbriickii & LB REol A3 HRE Chlorella
2eh 7k B2 RS e

4. Chlorella 5! Scenedesmus o] MMAHHES WHTHKY AMAER REDRS L& HBIAEL &
W EAYE 0.22~0.25% RIMERT BETRT 713 REDR/T 52 Mn ¢] 100pmg./ml. &gt
Fe o 0.1 pmg./ml. Ffnncl 9% Ho BEyRsr BU= A1
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