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Optimization of the Medium and Fermentation Conditions with Ervthritol
Producing Monillella suaveolens var. nigra
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Optimization of the medium and fermentation conditions for erythritol production has been studied. We have found that the
optimal carbon source was glucose at the concentration of 400 g/L. The optimal temperature was 30C with excessive
aeration. Improved erythritol productivity was achieved by reducing the yeast extract from 5 g/L to 3 g/L while adding 2.7 g/L
urea, 1.79g/L K:HPO,4, and 0.18g/L MgSO, - 7H:0. The erythritol productivity increased from 0.747 g/Uh to 1.071 g/i/h and
the vyield increased from 31.4% to 45.2%. The byproduct glycerol was reduced from 96.6g/L to 45.7g/L as well. We have
performed 5L fermentation with and without the pH control. The erythritol productivity with the pH control was about 30%

lower than that without pH control.

Excessive foaming of 5L fermentation has been observed during fermentation.
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B A7 A 943 Moniliella suaveolens var. nigras B3|
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Table 1. Various microorganisms for erythritol production.

Microorganism Substrate Yield (%) Reference
Trichosporonoides sp. Sucrose, glucose 43.0 Marina(9)
Torula Sucrose 40.0 Hajny(10)
Candida zeylanoides n-alkane 55.0 Hattori(11,12)
Aureovasidium sp. Glucose 510 Wako(13-15)
Aureovasidium sp. Glucose 47.6 Sasaki(6,16)

SN-124A
Moniliella pollinis Glucose 50.0 Roper(2)
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suaveolens var. nigrao]th(17). o] #FE TAES A A 2
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5x] gkgton erythritol@ glycerol® AAEA gt wabA
400 glLe nFE AgdAde @537t AUz S 5 USS
¢ ¢ AUk o] 4 AHEREH dador TS A4

ATk

AgE xEge HAHFEE A9sty] s 200, 300, 400,
500 g/LY W 30CToHA Zzte] tisf vk AAstETh il
T yeast extract 5 g/L, urea 1 g/L7} ¥3HT wjFe X5
B AvE w7R o)A Zrwo] BF AuHr] Y3
285HE AR Y o7t €55 Zojgled o 2R
T =t BEFE V1EAN AAN FFIF A) ofHAA

wjFo]t}. Erythritol A4 X9 F
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02 seut tda 54 ety g2 goze AAe
IS 5T 400 glojA AP algch

3]
Erythritol AJ2Hgo] digh 228 7317] 98 HA 20, 30,
0TAAM A8E A3 o] AY ZAAE iR 28, 30, 2THA
tha] AAL stgich wloke ET 400 gL, yeast extract 5 gL,
wea | g/Lo] wjelA 7o) 2 olFojFlom ¥ HY Aie
Table 2¢) UERATh ®jke% 20, 30, 40CHA via A8 3
A} 20CAAE erythritolo] ZF8ho] AR ¢kkir 40Tol
A& erythritolo] 72 ABAE A ektth ThA] 28, 30, 32°ToA
Hlw AL 3 Zdl 28TolMe 2rETo] doke™ AAHE
erythritol = 2|13 32T A<= erythritol®] 30Ce|A <} 79 H]
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Table 2. Effects of temperature and aeration on erythritol production.

Korean J. Biotechnol. Bioeng., Vol. 14, No. 5

glucose erythritol glycerol erythritol
I(mL) cell conc.(g/L) final pH
vol(mL) ®L) P conc.(g/L) conc.(g/L) conc.(g/L) yield(%)
temp 20C 30 200.0 60.4 72.9 302
28T 30 529 70.1 914 202
30C 30 0.0 125.5 96.6 314
32T 30 33 1249 L7 315
40T 30 350.0 47 4.8 94
aeration aerobic 30 36.6 32 0.0 125.5 96.6 314
aerobic 60 8.4 38 134.8 56.6 43.8 213
aerobic 90 6.9 40 178.3 40.8 43.6 18.4
anaerobic after one day 30 18.4 35 156.0 337 65.1 13.8
anaerobic after three days 30 21.9 32 21.2 109.4 101.1 28.9
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erythritol AJ4HAJo] 714 ERRAT o] wlR] AL 7 JRES
gl F7HARL ghelr) W&ol 7t AdEe] tislA eryihritol AJ4E

Aol HAe TS Loty H3 4 BEE SARoR vy
H e AYE AMS Loprgtth o] AEAFHE Table 40)
Yebdth WA uread] A Folr7] s thE WA HEE
AR FAATNY uread] ¥EE 1.86 g/L, 2.72 gL, 443 g/L
2 upte] ] AL FYch wRe 30TAA 7U AA ¢]
FoRATY. A7 A7 uread] FE7} 27 gL o FolA AEFT
7} Zetas AAEE erythritols  Z7lslgon BAEQ
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MgSO,9] 4gke doli ] s Ex 400 g/L, yeast extract
3 g/L, urea 2.72 gL, K;HPO, 045 /L& 14 A)7] L MgSO, -
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2o} o golAW erythritol] AAFFe] Q318 FHAH ol
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6H,09} (NHi:80.5 wlAlo] o] F1 Zztel| tigh 932 o}
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gLAAE FE7t EoHAFE erythritol A4 F7IeHHAT
KHPOS =7} 170 gLt o} Eobx erythritol®] AAbgo] 7+
25900 MgSO, - TH,09 =57} 035 gLy wlE MgSo; -
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Table 3. Effects of salts addition on erythritol production.

medium (g/L)

cell conc. final oH residual glucose erythritol glycerol erythritol
inal p .
yeast extract urea KHPO,  MgSO, « TH:0 (g/L) conc. (g/L) conc. (g/L)  conc. (g/L) yield(%)
5 1.00 0.00 0.00 36.6 32 0.0 125.5 96.6 313
3 1.86 022 0.18 30.1 31 0.0 131.7 61.5 329
3 272 0.45 0.35 44.1 35 25 151.1 59.3 38.0
3 4.43 0.90 0.70 23.6 3.6 14.0 122.0 40.3 316
1 272 0.49 0.35 284 30 54.2 99.3 81.8 287
1 443 0.90 0.70 343 30 622 103.2 589 30.6
1 7.86 1.79 141 26.4 3.9 2139 484 55.5 26.0
Table 4. Effects of urea, MgSO, - 7H20 and K:HPO, on erythritol production.
residual glucose erythritol glycerol erythritol
1 t . MgSO, « TH20 K:HP
glucose yoast extract urea gt ? HPOs conc.(g/L) conc.(g/L) conc.(g/L) yield(%)
272 035 0.45 25 151.1 593 40.0
1.86 1.6 124.6 66.2 312
272 0.35 045 25 151.1 593 40.0
443 134 155.3 479 402
0.00 226.1 59.1 35.7 34.0
0.04 104.0 106.0 58.7 358
400 3 0.09 0.45 1499 147.0 64.2 58.8
0.18 100 166.4 58.1 427
0.35 25 151.1 59.3 40.0
272 0.70 133 1284 484 332
0.45 19.0 166.4 58.1 437
0.18 0.90 124 169.5 516 437
’ 1.79 2.1 180.0 457 452
3.58 6.1 173.5 46.2 44.0
°é—t— AEL §o] ¥x 400 gL, yeast extract 3 g/L, urea z2= A99 A =z g Aoz Ukl 30ToA 7¢d)
272 gL, KHPO, 1.70 g/l,, MgSO, - TH,O 0.18 g/Le] A& L& AA o]FojFth A¥ A= Fgure 1) vEbTh vk 195
71 HHe] wjAE QA HAYok o] WA 71 WAL £ FE pHE 243 mdris}h 2-3kA] 4L wigy] EFeA A
T 400 g/L, yeast extract 5 g/L, urea 1 g/l & Hj=]o] n]3 Fo] B}y ARG on 3AdAE YoMy gZ T ok
erythritol AJAtAde] 0.747 g/LolA 1.071 gLE FAHAeW F 9 AL Z7le ARY HPeR ols) WwEy| JRES
&2 314%00A 452%2 FFHYT =T SLMES AIFT o] Atz o} FAA] &3kt Erythritol b2 pHE 2R
9.6 glLolA 457 gLE ZAa¥E AAE AFA o= EA £ = 171 gLute] YHHA] FPAT pHE 2H3}A] e
AE3EA Qe dFadE Az FA WA R wjxjof Aol erythritol 164.5 g/L7} A=k AZe 4L pH
Eo7}= yeast extracts H| S-S ZUAZITh. IHBE g A & ZAEFL 97} 32 gL pHE 2FHEA ¢S w9 18 gL

& FIlete WjA o] EoJ7E yeast extract® $A3] A AsE
o] a7t

of Ar

5L @57] e % pHY| HE

ojA7A e HeAAE HROE AAHL FRAAY wigel
e 7hedS dobry) i sSSPk skelA A ¢
g erythritol 4% FE&2 Bl WA 2L EET 400 gL,
yeast extract 3 g/L, urea 2.72 g/L, KtHPO, 1.79 g/L, MgSO; - TH,O
0.18 g/Lojm o] HiAE o]§3fe] SL WE7|Z wj¥s 3k
Flask culture®] 7% 7452 H% pHrl o 3FES Jehfigie
o piE £ AF ATTAS sz ol eEe] Budel
Bopd o] ZidiEnh Wi HHE A o8] wjY
3l o] o 5N NaOHE o] FHA pHE 4303 ZH3|

Hop G4 gsich ol pH7} HobAd Az AR =g
229 dgaeiEe) e ANHE AeT A SL %
AFe i W A vl JEsElE A Ax4
Ho| Hm 2EAE AP BKE T olfE A WYO
2 % xS $AA WgAsl AT F)E 9 Lo
AFE7A wgke] HA| Fopr] Abh FFo] AR o]Fojx]|
Y] HEOR ATk webd Wisle) SHEAAE Dag
F AT WEIE AFsteer & Aoy ® 44k FFE Hok
A & £ A 2Fo] HRY Ao|tk o]AL aeration
rateL} agitation speed®] HFZIE ol FL T AowE HQ
o 3 fed-batch Aoz wdS & A% 714 AHIPE 24
erythritol AJ2H3& F7MAZ & 7] WEo) olof tie A7t
g a3}
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Figure 1. Results of erythritol fermentation (a) with pH control and (b)
without pH control in 5L fermentor. Glucose(@), erythritol(O), glycerol
(¥), cell density(( ), pH(®). (2)Results of fermentation with pH control
(b)Results of fermentation without pH control
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