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The Effect of Cane Molasses Pretreatment on L-Lysine Fermentation. Hyun-Chul Shin*, Seong-Jun
Kim, Jin-Suck Sung, Yeong-Joong Jeon and Jae-Heung Lee. A and D Center, Cheiljedang Co. 522-1, Dokpy-
ong-Ri. Majang-Myun, Ilchon-Si Kyonggi-Do 467-810, Korea — Cane molasses, the most widely used carbon
source for the industrial fermentation of L-lysine, usually contains a high concentration of calcium ions which
tond to cause scaling problem in the recovery process. To remove the calcium ions, cane molasses was pretrea-
ted with sulfuric acid by adjusting the pH to 2.5~3.5. When the pretreated solution was directly heat-sterilized
and used in the fermentation, a significant reduction in L-lysine production was observed. In this paper,
we proved that sucrose is a superior substrate for L-lysine fermentation to that of glucose or fructose and
that the above-mentioned decrease of L-lysine production was caused by the hydrolysis of sucrose in the
molasses when the molasses was heat-sterilized at a low pH. The problem was overcome by adjusting the

pH of molasses to neutral before sterilization.
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B Aol ALE%l FF Corynebacterium glutamicum
KFCC10821= L-Fol4l ®¥ L-z#ded, L-¥zxed
274& 7HAm 2elale]l frAbAl(analogue)ql  S-(2-
aminoethyl)-L-cysteine, methyllysine WA % L-o}=
A &3 (leaky) A4S A WHoltFolt)
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Eef3E o] &3 HAWA B S/ 1882 su-
crose 100 g(*: & glucose, fructose 2zt 100 g), (NH,).
SO, 27 g <54 A=A 100 g, urea 5g, L-Fo]4 0.2
g L-z#2d 01g L-»xedd 01g KH,PO, 1g
NaCl 3 g, MgSO,-7H,0 3 g, FeSO,-7H,0 30 mg, biotin
300 pg, thiamine-HCl 500 pg, CaCO; 40 g(pH 7.0)5
500 m/ wjEZebsIA(batfled flask)ell 50 mie] W)= &
P31 3 z1E]e A 30T, 60~65X17F wiFdt ¥
a Aol L-ghejalg A=A sk

LA E AYe 3 2 Ve FobEs iR AEE
Wi E7kel Arlskes f7HA e A (fed-batch fermenta-
tion) & 2% 30T, wukEE 700~800 rpm, 718 1
vvme| ZAoj4 NH,OHZ pHE 7.0°2 fx3hwA
55~604]7F A S AA)Ekc) ASwl A= FA(tap
water) 12]Eie¢ # X 2] w3 (pretreated cane molasses)
250 g , 2 A=Y 100 g, (NH)S0, 32 g, KHPO,
0.7 g, FeSO4+7H,0 7 mg, MnSO,:5H,0 7 mg, L-5°]4!
12¢g L-22924d 05g L-ox.2d 05g9rct
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HF % Y2 &4

5+ HPLC(High Performance Liquid Chromato-
graphy, Waters 7|5)& AH§ste] A3l 393
2219 ublel Bertrand®(4)el &3] EA43kadu).
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ydriny(5)7}} HPLC(Waters 7|2)2 A=FRA3}eic).
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APAgi2 pHE 7002 2AH3 & wg@3 g
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Table 1. The L-Lysine production using pretreated cane molasses (PCM) in flask

Contents L-Lysine Yield
+HC] (%) Remarks
PCM (g/1)
pH was adjusted to 7.0 before sterilization 38,7 38.7 Total sugar; 100 g/i
pH was not adjusted before sterilization 35.1 35.1 The mixing ratio of carbon source

(PCM:Glucose = 7(::30)

Table 2. The L-Lysme producnon usmg pretreated cane m(}lasses (PCM) in 7L fermentor
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Contents L Lysane Y1eld Culture Total
+HCl time sugar Remarks
PCM (g/D) (hr) (g/l)
pH was adjusted to 7.0 before 93.3 61 250 The mixing ratio
sterilization of carbon source
pH was not adjusted before 88.3 60 ” (PCM:Glucose = 70%:30%)

sterilization
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Table 3. The effect of sterilizing pH condition on the hydrolysis of sugar with pretreated cane molasses (PCM)

Sugar

Total

Sucrose

Glucose Fructose

Sample @/l) (/1) @) /D) Remarks
PCM before sterilization 107.4 62.4 21.0 24.0
(pH 2.5-—3.5)
PCM which was sterilized 106.2 52.4 26.3 27.5 Sterilization condition:
after adjusting to pH 7.0 121C, 15 min
PCM which was sterilized 107.5 0 52.2 55.3
at pH 25~35
Table 4. The effect on L-lysine preduction of sucrose, glu- N
cose and fructose 457
Contents L-Lysine Yields Residual = 44—/
+HCI (%) sugar Remarks o A
Sugar (g/D (g/h) ‘(j:)‘ 43
Sucrose 45.5 455 0 Total sugar: g 42V
100 g/l a Pt R —
Glucose 42.1 42.1 0 Culture g - NN ~N ]
Time: 60 hr % 40 / m
S B SR 1 NN NN -
Fructose 36.7 36.7 0 £ - a9 V :
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o
5’ 43_V Fig. 2. The effect of cane molasses (CM) and glucose mi-
T B e RN xing ratio on L-lysine production.
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Fig. 1. The effect of cane molasses (CM) and sucrose mi-
xing ratio on L-lysine production.
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