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Abstract

The possibilities of utilizing acid-hydrolyzate of “Sliced and dried sweet potatoes” as a
carbon source for the microbial production of L-Glutamic Acid(L-GA) with Micrococcus
glutamicus were investigated and the results showed as follows:

1) The highest hydrolysis rate, 74.69% of the reducing sugar based on the weight of dry
matter, was obtained when the sweet potatoes were hydrolyzed with 0. 8% of HCI at 2. 0kg/cm?
for 30 minutes.

The most favorable hydrolyzate for the growth of the cells, however, was found to be the
one obtained by treating the sweet potatoes with 0.59% HCl at 2.0kg/cm? for 10 minutes.
Reducing sugar content of the hydrolyzate was 109 as glucose.

2) Biotin content of the hydrolyzate was 25ug/l and it was proved to be excess in amount
for the L-GA production.

3) The effects of addition of antibiotics, alcohols and fatty acid esters on the L-GA produc-
tion were tested in the biotin excess medium.

The production of L-GA was most increased to 32. 5g/l with the addition of 10 L U. of
penicillin per ml. to the culture medium at 4 hours after inoculation.

But the addition of alcohols, especially fatty acid esters, showed no significant effects.

4) Among the organic nutrients tested,” Gluten acid hydrolyzate” greatly enhanced the
production of L-GA adding it’s concentration of 1.0% to the medium.

5) The maximum production of L-GA resulted in 35g// when the cells were grown for 48
hours in the hydrolyzate medium supplemented with 1.0% of “Gluten acid hydrolyzate” and
with 10 L U. of penicillin per m/ added at 4 hours after cultivation.
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Table 1. General Composition of Sliced and Dried

Sweet Potatoes.

Moisture 9.169%
Crude Protein 3.73%
Crude Fat 0.71%
Crude Fiber 2.23%
N-free ex. 81.58%
Ash 2.59%
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Table 2. Composition of Basal Medium.

Casamino acid 0. 05%
Inorganic salts;
KH,PO, 0.1%

8

MgSO, 7H,0 0.04%
Fe 2ppm
Mn 2ppm
Thiamine 2007/ml
Urea* 2%
Hydrolyzate** 1000m!
pH 7.0

* Initial: 1%
After 24 hours incubation: 1%
** Hydrolyzate was equivalent to 109 of Glucose-
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Table 3. Effect of Hydrochloric Acid Concentration, Pressure and Time on the Hydrolysis

of Sliced and Dried Sweet Potatoes.

\i\ Pressure| [
o (kg/em?) 1.0 L5 2.0 I 2.5

Time (min) } o | |
e 10 20 30 | 10 2 3 @ 10 2 30 10 20 30

HCI(%) ™| i o
0.3 85 10.2 157 | 128 181 25.4  20.4 23.9 352 | 37.1 40.4 5L.6
0.5 | 16.8 2.4 40.6 | 32.3 35.7 624 = 45.8 522 72.8 | 60.6 €8.1 73.5
0.8 | 26.4 34.0 65.0 = 50.2 58.8 70.1 67.2 69.3 74.6  66.8 7L5 70.8
1.0 | 36.5 48.2 70.2 | 52.4 60.2 744 67.8 70.1 73.9 | 67.5 67.3 60.8

Hydrolysis rate (9%)
Solid Liquid ratio of 1/5.
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Table 4. Effect of HCl-Hydrolysis Conditions on

the Growth of Micrococcus glutamicus.

Concentration Hydrolysis Time (min)

of HCl (%) 10 20 30
0.5 —  *0.450 0.260
0.8 i 0.20 0.12 0.19
1.0 I 0. 26 0.08 0.14

Hydrolyzed under 2. 0kg/cm? Pressure.
*Q.D at 660mp (after 48hrs. incubation at
30°C with reciprocal shaking)
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Fig. 3. Effect of Concentration of Biotin on the
Production of L-Glutamic acid
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®---® Cell Growth
Incubated with reciprocal shaking at30°C
for 48 hours.
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Table 5. Effect of Biotin Conceniration in Distri-

butivery mixed Hydrolyzate with Glucose
Media on L-Glutamic acid Production.

Distributively mixed
media Biotin L-Glutamic
----- Content acid
*Hydrolyzate Gluco ( (ug/t) (g/l)
(ml)
0 50 o ! 0 0.49
25 4.5 | 125 22.7
5 45.0 ‘ 2.50 28.0
7.5 42.5 3.75 30.5
10 40.0 | 50 26.5
12.5 3.5 | 625 25.5
15 35.0 , 7.50 22.0
20 30.0 i 10.0 16.3
30 20.0 ; 15.0 12.5
50 0 | 25.0 6.9

*Iydrolyzate was equivalent to 10% of Glucose.
Incubated with rciprocal shaking at 30°C for
48 hours



A L-GAEFERIEAS FFrl RN L97

3. L-GA%&EN #et HEMmES HE S AT Ao WF HUEMES HECW
Bl §igel ST el MEMERR kel RERI=
1) g@EALEHMEL ot HR Finste] WEIAET ALt EEH °ﬂ HE 9%
L-GARR¢EFE 9lol Al #iiirh Biotino] S#ik & £ A Eslel Table 63F L #HRE AW
HE gl L-GA4ERo #A3 Fxiezn

Table 6. Effect of Antibiotics on the Glutamic Acid Fermentation.

"~ Added concnetration (. U. /ml /ml)
Antibiotics — 2 —_— 10 50
*C. G. w1 -GA C.G. L-GA C.G. L-GA

Penicillin 0. 523 25.5 0. 283 29.2 0. 230 26.5
Kanamycin 0.642 16.8 0. 629 19.0 0. 583 21.7
Chlorampenicol 0.635 17.7 0.620 19.3 0. 590 19.0
Oxytetracyclin | 0. 633 17.7 0. 599 24.3 ] 0.432 27.0
Ceporan 0. 500 26.3 0. 362 28.0 0. 320 25.1
No addition 0. 658 16 7 l!

*Cell Growth; O.D. at 660my after x20 dilution.
**~Glutamic acid (g/l)

After 6 hours incubation, various concentrations of antibiotics were added to the medium.
Incubated with reciprocal shaking at 30°C for 48 hours.
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for 48 hours.

o
()]
T

o
[¢7]
T

..
“0--0-9 900 _
'

Cell Growth (0.D. at 660 my )
Glutamic acid (g/L)




g o6t
o —
@O
< .
~
e | o
o
. o
o it
et o
= o
T 03 E
o ]
[ -
(L 2
- (&
@ A
©
¥
00

0 2 4 6 8 0 2 R
Addition Time in Hours

Fig 5. Effect of Addition Time of Penicillin on
the Production of L-Glutamic acid
O—0 Glutamic acid
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<«——— No Addition

10% of penicillin was added to the medium
every 2 hours.

Incubated with reciprocal shaking at 30°C for
48 hours,
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Table 7. L-Glutamic Acid produced in various
Concentration of Alcohols.

Conc.of  Cell L-GA

Alcohols alcohols  Growth produced
(%) (0.D.) (/D
0.1 0.50 16.7
Methyl alcohol 0.5 0.515 15.2
2.0 0. 370 19.6
0.1 0. 470 16.2
Ethyl alcohol 0.5 0. 460 14.5
2.0 0. 420 18.0

0.1 0. 460 16.5

Butyl aleohol 0.5 0. 505 18.3
2.0 0. 420 23. 8
0.1 0. 470 15. 4
Propyl alcohol 0.5 0. 460 17.8
2.0 0. 410 22.5
0.1 0. 400 16.8
Iso-Buty! alcohol 0.5 0. 500 17.5
2.0 0. 370 23.2
0.05 0. 480 18.5
n~Amy! alcohol 0.1 0. 505 16. 4

0.5 0. 370 16.8

0.05 0. 430 16.2
Iso-Amyl alcohol] 0.1 0. 505 16.4
0.5 0. 440 15.4

No Addition 0 0. 530 17.2

After 8 hours incubation, alcohols were added
to the medium.
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Fig 6. Effect of Addition Time of Butanol on the
Production of L~Glutamic acid
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29 of butanol was added to the each medium
every 2 hours.

Incubated with reciprocal shaking at 30°C for
48 hours.
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Table 8. Effect of Addition of Fatty Acid Esters

on the L~Glutamic acid Fermentation.

| Conc.of Cell .
Esters Growth L-Glutamic

(9% (O. D) acid(g/1)

Fatty Acid Esters

1 01 0.45 18.7

Methyl acetate I 0.5 0.42 16.6
) 0.43 15.3

J 0.1 0. 46 16.7

Ethyl acetate l 0.5 0. 47 17.3
| 2.0 0.53 18.4

001 0. 46 4.7

Iso~Amyl acetate | 0.05 0. 45 15.1
| 0.5 0.39 16.7

i2.0 0. 16 18.5

0.0l 0.47 15.0

a-Capric acid 0.05 0.44 14.8
0.5 0. 41 14.0

L 2.0 0.10 11.8

No Addition | 0 0.53 17.2

|

After 6 hours incubation, varicus fatty acid
esters were added to the medium.

Incubated with reciprocal shaking at 30°C for
48 hours.
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Table 9. Effect of Crganic Nutrients on L~Glu-

tamic acid Production.

“ Conc of Cell

L-Glutamic
‘ ac(ldo/ltjlon ((360‘65}’0) acid (g/1)

/0

Growth Factor

0.283 29 2

No addition ;0

Polypeptone : 0.1 0. 288 20. 4
Yeast-ex. : 0.1 0. 463 33.7
Soyabean powder! 0.1 0.355 33.3
C.S.L. |05 0.408 34.0
Beef-ex. 0.1 0. 456 33.8
Casamino acid | 0.1  0.189 31.8
}G‘igﬁ‘{yig{i 10 0.251 35.0

Organic nutrients supplemented to the medium
and, after 4 hours incubation, 109} of penicillin
was added to it.

Incubated with reciprocal shaking at 30°C
for 48 hours.
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10 1.U. /ml of penicillin was added to the
basal medium supplemented with “Gluten-Acid-
Hydolyzate”.
Incubated with reciprocal shakrng at 30°C
for 48 hours.
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