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KR MEENTRE R,

S O A~
(=) &%
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3. 4ifbiEFRE, Manin E(RIFRE,

4 FMTRFE(R). WEE1L0, R
% 0.2, KH,PO, 0.06, Mg50,-7H,0 0.025,
ZnSO,-7H,0 0.0088, CaCQ; 1.0, HRR
pH-

5 REERFE(%): HEWE L5, RE
0.2, KH,PO, 0.06, MgSO,-7H,0 0.025,
ZnSO,-7H,0 0.0044, CaCOQ, 6.7, HR
pHo(hCO;ﬁﬁFﬂﬁﬁo
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¥R 31 % .

WERD:, BIFNNETE. HEk K
(5:3:1, VJV), LHEEH. RERR
0.2% B EAEMEE-0.05% HF L : 0.5 mol/L
NaOH (1:1:015, V/V) FER6, TR
EHE LRI BN, SLBERH
HBEE R B85 L-FLEEH S Re
— %, O] 405 W i B L-FLER,
3.EBEY L-ARERNE: Z2H
Barker 1 Summerson # W, &% A M
HREER DA ECERR T L-HER
EHFERFEE),TED L-AENa R,

g R f it i

(=) L-iB=&EmnsRm S

Bt ETHE _BREBRNE
FIrh, e R AMESETBLA L,
30°c R 34K, HREEHSNEE,
HITEYFRE, B Manin REXRERH
sreEapih, ¥oEAEEREASEESR
B, 30 B 7 RESR, HITEG, &
SEHEE (Rhizopus sp.) 44 ¥k,

e, B AR R B R 1R,
SI&MT B, kA TREERE S (250m]
ZFMEE 25 ml), 35°C fBHEEFE 18 /NN
KA. 1 10% MERBRFEA LB FHE
th (250! =HEEE 0m]), 35C
HER T2 AWES, ARKERFEEE, L
= L-EAEBOEK®TER. RN, ¥
HRE e L- LB EERE T &
e, ™= L-HBESHEOFEREES
BEET IS REAB, RN 56 KRR B
H 45 Bk L-FER, L-A A BatEi s
(L-ABNAEMETENERE &L ) &
75% L1 ERD 10 ¥R, 50—75% H9H 28 ¥k,
50% LATIOH 7 k. iRl L-FLEm™
EFETHEE. EREBRLE LA
%,0E R4 W L-ABmRES, “BE
ﬁo

(Z) L-aMAHAgdR

MTRBEEEARE RS, BFEFE
250 ml, =ABHEE o ml, BEERE
250ml ZHAEEE SOm], EEHEHRSE
Rl s o tho

L RRIBEN P L-HEBEOER:
REEE R IE A, 1R 5% (IRMAAH
PRI, ET AR, 3 1 I8 Ry
A Rk SR R LA, B
ClEgRr-RERS, AAd&EES I
BHETBREE AR WEIREME R
A, FHE HEREENZRECRTE.

w1l FEMAMP L-ABOES
Table 1 Effect of various carbon sources

on L—lactic acid productian

| & L-SRE
B R ®Ba pH | (g/100m])
Carbon sources Final pH |L-lactic acid
preduced
Rl IREE R
Soluble starch ' 5.8 6.39
T : -
Sucrose | 5.2 7.05
A 6 g -
Glucose C. P. I 11.19
ekl ) 7.0 10495

Industrial glucase

2 RBEE ™ L-flEsy &, 1L
KB EAER, MAAARRETE
B LR LR 2, BE R 47 FEMALH
BRGHNE™ L-AE, THEPLUR K
BT, EOEPUEROBSE. MNaFH
B2 R, LUR R R E

3. ARWER R L- LRy 2L
RREEL IR RGBT, 2 0.02% BYIBEIIA
FREMBRMEITEE, ERLE 3, ik
By 4 IR EIE M @ R47 R B L-
FLERAIBIR, Ll KHPO, 8,

4. REmRR = L-FERn & L
REEEARBENEM, Z67% HKEMA
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%2 FANFMF L-ABMES
Table 2 Effect of various nitrogen sources
on L-lactic acid production

7= L=
"’ B EmE(o) | 100D
Nitrogen sources Supplement L;]:i‘é“c
produced
R&
Urea 9.2 11.92
(NH,)},50, 0.5 10,33
NaNQO, 0.6 5.60
Ak
Peptone 0.1 11.22
BEEL T
Yeast extract 0.1 10.15
Corn-steep liquor 0.1 7.32

3 FEARRM” L-ARnEw

Table 3 Effect of various phosphates on

L-lactic acid preduction

B4 TRRBHEHMF L-IiRVHESR

Table 4

L-lactic acid production

Effect of varjpus carbonates on

7= L-F.&
B s pu | CE/10ED
TR s -lactic
Carbonates Final pH scid
produced
CaCOy 3.8 1173
Znco, 6.2 114
BaCO, 6.4 £.77
MgCo, 7.0 L.68

%5 SMAFH> L-ARDHEW

Table 5

Effect of various metal ions on
L-lactic acid preduction

7= L-F.&
Z ;]IB?L?) RE(%) (ff‘woanl)
1 ;BE4 pH m ? Concentra- -lactic
Phﬁ[ﬁlﬁcs %Ei;l‘ ppH ‘Lvla.cduc Metallic salts tion acid
acit produced
produced _
: 0 10,55
KH,PO, 6.4 11,18 Mg$S0,.7H,0 0.025 11,75
NaH,PO, 6.4 10.24 0.05 10.91
0 10,11
NH,H,PO, 6.2 10.77
Zn$0,-7H,0 0.0044 14,22
CaHPO,-2H,0 6.4 10.46 0.0088 10,29
1 \\0
10 v -
E| /
£ sof
™
=]
=
.50k
[ " 1 —_— L i 1 L L L L Il T 1 1 »
0 15 01 02 0.3 0.02 008 010 657 67 T.I
Glucase(% ) Urea(%) EH: PO (%) CaCoO, (%)

B
Fig. 1

FAMRENHEE. AR, KHPO, # CaCO, HEXZRE L,(3") SoHmd L-yLaib R g

Effect of different concentrations of glucose, urea, potassium dihydrogen phosphate and

calcium carbonate on L-lactic acid conversion rate [with orthogonal experiment table L,{3')]

EWENZMAR Basal composition of inerganic salts: Mg$0,-7H,0 0.025%. ZaSO,. 7H,O

0.0044%
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] =4 it 3 &

L-fLEfanie (g/1o0mD
L-Lactic acid and glucose

841 Time(n) .

B2 #HE R47L-FELEMLE
Fig. 2 Time course of L-lactic acid
fermentation by Rhizopus sp. R47

1. L-F&: L-lactic acid; 2.##& M Glucose:
3. pH

AEBE®G, R TE R, ERNELRES
RHIS R47 % L A EE DR,

5. &BETET L-ABa%m: o
REEHEF M AR, A Mgt R Zatt
FRE AT REE, ERIES, B R

#6 EWRMAE L-AHHER

Table § Effect of air supply on L-lactic
acid production

P L-9L%
ERESR (ml) | Rpes | (§/]1000D)
Vol. of medinm added; Final pH ;
acid
‘ produced
- - — !
9 6.4 4.8%
30 6.7 10,13
50 6.7 11,44
70 7.C 11.24

Bk L-Z 85 MgSO,-7H.O [ 0.025%
3E, ZnS0.7H,O [) 0.0044% 5o

6. FSEXN S L-FLEAGE M TE250
ml ZABRPEARERBRYEBRERE,
MEBBSBH> L-HAEALW, SRR
6o &ﬁ%%%%%% 50—70 mi, iﬁﬁgﬁ
B R47 7T L-IBMABYESRER
Ao

TREER e L-FALERR R W IRE
RA7TEAREREFER, ATAHEET

o
. 2 3
2 .
1.5p 1!
-
1.0F
a5
- §
a0y 300 200 400 300 200 406 300 200 (nm)
M3 FE%sE

Fig. 3 UV spectrum of lactic acid

1.1Bstgx = Purified fermencation product;

2, L-ABUEAERR) L-lactic acid (standard);

3, DL-H & DL-lactié acid
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*7 EEHNF L-AHSEW
Taible 7 Effect of temperature on L-lactic
acid production

LAk
#E(0) £HA (H | (a/100mD)
Temperature Final pH L-lactic acid
produced
| —
20 6.2 $.26
g 6.2 10.85
i5 5.2 11,44
38 7.0 11.31

wmE NEEE L-ILEBNEN, R
RET.HFE 7 AN, KBEELL 35—38C
HE.ZEAEREEKREE,
(Z) EMERETTRE
ERBREFERE ER. ERERD
s EAENBEES FINERE
zhE, BRIERER & L (3), &%
THEE . RE . KH,PO,, CaCO, {EEE
FREX>= L-ABAEnm, 4 Riok (.15
Brisk & R 7 7 SR 3 B 9 0 25 BRI R N e e
EWMEA, RiEEETE-AMER, ®
BETHBEGRSOH, mERBEEF
HEARMT: #HEE 15%, RE 02%,
KH.PO, 0.02% , CaCO,6.7 % , Mg SO, 7H,0
0.025% , ZnS0,+7H,0 0.0044% , pH 6.7,
(m) L-A8EITE
RBLRBERREERE, FERE
FAEETHIT L-3LEEE, SN ERRENE
kB L-2LE, HEESERN oH H,
SRME2, RE R47 48 L-AEY
B, ®EBSERE, 48 NENHEE
HEBR, ME®EBENONE, L-ABS
BEE EH, 48 ANEEE) S, i L-
P8 11.84 g/100 ml, WHEREHELEE
78.9%, A48 /NEEE 96 /hind, L-FLEEE R
THEE Ak, BTEAERHEREED
wl, BT EEED pH TUA K,

O,
. 100.0
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Fig. 4 IR spectrum of zinc lactate

1.8 S B PY Btk Zine salt of purified

fermentation producty 2. L-PLBkRAE LT

$p4 Zinc salt of stendard L-laclic acidg

3, DL-¥&80 58 Zinc sait ot DlL-lactis
acid

(&) L-ARDRRIEE

. L-E B4R H: WHRE R47 KB
HARIET I8, U M R A, HORE
L-BL S, IR AL, 15 L-ALEEA
k@, FIFREMRERS, FRAR
MR e, FrSsmasT 732 AR (HT
BOF 701 [EREE (OH™ B, kK5 &
L-F A% Eik 80% Dl b, L-BLESHEM
T 3% 0 R e IR R &
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E-N 3 #

2. L-FLE K,

(1) KENT: BUHE R 47 ZERE
#iRE S, L-AMirdEs (LR RRAR
W B 3R A0 L 4y FRY ek E =4, 7
FIRETEHL | SEXLBRERASE, M
s Ry HE L-ﬂ.&—‘ﬁ(o

(2) HereermE: HiEE R4 &
BE ik R4t RESRPERE 8 4h . Al Perkin-Elmer
AT] 241 RGeS RE e R, $RALRE
SAaE [« = —8.26 (C =25 K), L-
G AR E '

[«]8 = —8.25(C = 4 )Y,

PEE S SOV EE R,

(3) ¥ ME: H Hitach AF]
635 ARG NNERE R 47 £
RA RS, L-ELEn ST DL-A R
AL R BERANEN, EREES
L-3 bR A (B 3),

(4) 5Bt ME: BRE R 47 £
ERip RS RES, L-FLE4R 4 &R0 DL-F,
BEVERBeEL, F Shimadin /3] IR-435 T
MAMNEENE, Fihgi s L-FLEinig
B TE, BLE 4.

BRIBLLEER, BMERBE R 47 &
BRI ERIRE &R L-FLEk.

CAEMNERERNIEAEA—, B

TR S ARG+ BB, TR
PP RERRRTRAR, TIRERS?
H9FITE, (% D-BAN DL-EHEH R, B
—8, BAMIORE SRR
FOMES, AT SR TL MR, LR
I B B B B R SR e e 9 T
DL-FL80 R L EH 2 EEHE R % 0, 1 L-%)
BRAD L MK B % 269, BB %
—825, BRITRR, AsMNHEIMEER
#, LT DL-HE AR 459 & 192
nm, HEFRE; L-BfH DL-BH &
SY AT AN A A BRI (B 3), i L7
A DL 3L RS 4 76 51 X 51 CENA Do
PRI, LB 4T R T 88
o

g & X &
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STUDIES ON THE FERMENTATION OF L-LACTIC ACID

Jiang Mingzhu  Wu Zhiping

Sun Wenjing

Xu Mengqin

Bai Zhaoxi  Xie Hong

Zhang Junxian

(Shonxi instiute of biology. Taiyuan)

Ten strains with higher capacity of L-
lactic acid production were screened from 56
strains belonging to the genus Rhizopus. Am-
ong these, strain R47 showed the highest yield
of L-lactic acid, and the yield was stable. Ac-
cording to the experimental results of ferment-
ation eondition, the opttimum medium for its
fermentation consists of 15% glucose, 0.2%
urea, 0.02% KH,PO,, 0.025% MgSO, -
7H,0,0.0044% ZnS0,-7H,0, 6.7 % CaCO0s,
and pH 6.7. In shake flask culture, L-lactic
acid yields was 11.84g/100ml at 35°C for 4Sh,

and weight conversion rate of glucose was
78.9%.

The product isolated and purified from
fermentative broth was a
light yellow syrop. It was identified as L-lactic
acid by paper chromatography, specific rota-
tion, uliravioler

clear, colourless ar
absorption spectrum and in-
frared absorption spectrum.
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