The Korean Journal of Microbiology, Vol. 33, No. 1, March 1 997, p. 38~42

Copyright(©1997, The Microbiological Society of Korea

AIAHZ25E]| Erythritol

MAF 79| HB

1,2 2 2 2 2 =
OlE" - FIJEF - 0]2AS" - 2=’ - OIRZE" - A5 - YK 2 '+
SE0HE Xointetohst o|MEsStn), 'FEAY u)AE0|stEtnt

AHAA| ZEE] erythritol PAFEE

R

Ao] 7P 533

f.

e e

PR S PER PR BERTEY

Adslz] gjste S
Qe 25E samplingste] 743 Az} erythritolg PAshs o 200 FFE 2EE 4 UYgon] o]5g
per chromatography® 22 13} 483k F HPLCE o]83}s] wjokeldl Z9] erythritol AE’J»%L‘L ZR3to g A
FAREC] P A KIS1IZFE AF Adsigdct. A 73] et Qejsts £4
ZAtsle P emctllmm sp. KJ812 FAsldch. 35 24 A vl Ao g dstsigly 1-3d4] 879

bolut Abkasute] Eofolit =haks]s) & wol B

KEY WORDS[ ] Erythritol, paper chromatography, Penicillium sp., sugar alcohol

Erythritol - Aduke] 70-80% v d 2 kg2 Co-
O:Ho] spahp s zhmrt. 25t ol AFadpast HIFHE
#io] FEQILZ FErtolld erythritol S ‘%ES of 2|s}ed
MAFSH: 7] 7Rebell A23tedrh(11). Erythritol-& 2pod Ao

4
SRV el £ SR me250 12 <7
2-

F(0.3-5%)4), WA F(2-4%)(18). HRAF(13) Sl 3+&-
ot gjch gl 2AlE¥at ]—L]L} 3L—0"o =M% 53 ¥
A 3, A Sl o} 2dh®).

AlF7a] FelH o g Al 7egk clelkE gl glycerol,
xylitol, mannitol 28] 77 sorbitol 50| ¢lv}. &H erythritol S
shabz] ghAd] o % meso-tartarate 2] #H¢lol 2)gl wll . 4.6-
()—elhylidcne-D—glucose°—] 4ks) ghdell ofgh ui Fo] oy
%] gl o} obal Zolslol iz o) ER] W3k AlAo|c}(11). 3]
crythritol-& v}k % FrdshA el lE dEel o disk
Hatbio] iRk oAtk

#3t A7 A %L
A

1 Aol ol dlak 27) Zo)akel @b
Aol 4] F41 4] o4

2z Aol gk dale] ol fruc-
to-oligo®, malto-oligot}, galacto- ollgoL =2 A7 Aela
T VAES ol gate] ksl <l o] Fofx| L gle
] AbE3bs|o] ghulE) 7] Skol(1). Erythritol & kel 717}
F FvlEE b= el g ] Auelld] AL oA
S12] ofar iAW, opE ek yc) qbilsle] o
2] LHK}"% o eHA S welan(?) ok

o o AevE Aol

Heog

. AR

ebgrcl

°]
S
A ol i Azkze) g

-i—,~‘111~°P°

o

Frrk Al = oleh
FNEE 7RIS sk erythritol & G AFER AR

7257 Trigonopsis variabilis, Candida zeylanoides(9), Mom-

liella tomentosa var. pollinis(5) 18] 7. Aureobasidium sp. =

& 4% 4= v} o] 3 Hajny?} ¥e]8F Moniliella tomentosa

var. pollinisi= glucose €] 2F 41% erythritol AJ4F5<] §)

=

|
0\1

N

*To whom correspondence should be addressed

38

Ou} o] ot gl stell o= Al Falom(d) HEHL
Hlol| 2] 7fnlg) HE

Aureobasidium sp. SN-G427F ko] 2L
5 kR o 2ek(16,17).

Z 2} o vl A E F A4S o] £3F ervthritol ]
wix] ApAAZHE] F oyle. &3}ed
T8 #gaslr] 9|8 AFE Saslel oy
ervthritol s§4k4de] 7} §pb b5 Adud

e
s B
213t
erythritol 2§ 4}
'\t'{“]/] _H";F‘ %L‘

71 2P .2
L S R

(o]
A RS

=

atof o] dnbd 54 A Eshgicl
XMz %
Al o
HPLC®} paper chromatographyel] AR&-%l guH:_ HPL(‘
grade® MERCK *}(Rahway, N.J., U.S.A)ell 2} “Folslgd on
Eruyl o2 22 wir|8 Aok o SIGMAA]— St. Lmus,

MO, U. S. Ajell -] -7alafed Abg-shelct

=g

FFHO R sucrose, glucose, mannitol, fructose. erythritol
% gkl o o) 5 ok HPLC grade waterst fubal 1.0
% g2 ALgstarh.

Erythritol HA 5M

Erythrito] % 4d4-41-& paper chromatographyt]-- o]-&3}<d
t}. Whatman 3MM paper(No 1.)oll Fvt o) njokalg- §
ul spottingsk 713 A17) & ethylacetate-isopropanol-wat-

er(6:3:1)°] A7 Seh 2 16417 HNAIZ] F A 3akod silv-
er nitrate spraying®F] © 2 "W A} A (15) B ashedv),

Erythritol M2F E4
B5E%l erythritel S A9Fs}7] 913te] HPLCE A}-&-skaic),
HPLC+= Gilson model 712 system ©.& A&l s}eict. 288



Vol 33, No. 1

column> RAININ NH, column(4.6x 250 mm)°| 7 mobile
phases= acetonitrile : water(75 : 258 ©]&2-8}93 2 1.0 m{/min
2] flow rate® A& 3}3ir}. Detectori= RI detecter & o]-g-3}
Ack FHE 1% 49 10 ulE injectiond}sict.

Erythritol®] #Jeke A =Fol|4(2) B33} 7|2 erythri-

=} 0
tol standard curveE 2HA. 13} 33 W} AL Fapy 7z 4
A% dsted gk Esaich
Erythritol MAFZZRO| Mt
7wl 2bze) ol o] wd uf Lpfriv], S

S A7), A, AU weF g 3}’3T SollA A7
= M F Aelald2 3|43 F uhokul=)(40% sucrose
or glicose, 0.5% yeast extract)ol] % E3ted 12} Aubsieic),
Erythritol & Wol Abeh= 2o dedzl &71-el ang
szt Aukalz) 9)ste] wiokulA| & 30°Cel4] 5U7F 200 rpm
o2 E&w alekst ¥ 20% glucose IE sucrose, (.5%
yeast extract, 2% agar wi#]o]] =RbgE & viA] 20% glucose
H~= sucrose, (.5% yeast extract, 0.1% urea, 2% agar w2
ol4 = Belslic). 34 -7(-750 Auke 2] paper
chromatography®] .2 %8} & HPLCE o] &3}lo] #4]o|
7 e 2305 HE Ad-sksichFig 1), w3 7] &2

e5H 5 5 T Aureobasidium3ol] sl ) &
e SGEETFES WoF whol erythritole] Abed RE 9]}
- whalo g slolgle] FFE L Anbsleict.

Madsl Higkhnt =3
AubrTe] 248 98l (deek -Dox¥Hdul 2| & o|&, 37

Q =
‘Coll 4 3217} ufeksimia] 3= ﬂh} Hofks folow T
st sale] sl waAme] el LEIKA WILD
MPS 28/32F o]-&alo] 10000l FHarelgict. o] 5L “In-
troduction to Food-Borne Fungi”(10}& 3172 3fo] 35 =
Aalsdrh.

gda o na

ool ol A= Apd A ZAE] erythritol®] A AHAdo] 955k

v &g 7] A Wslo] o] 2 gl A ABrlo]] o] 83} 37x] shadrt.

ololl 4] Absd B whel o] erythritold )Xol 2]5}o] AJAb
a3 9l ol Hsln gdlow °]*°“ 7hseh =
M gl AAdelrh web A7zhige) sa0) F2%
A5 olE TdHoer AAkel £ gl ﬂ}‘f"] Ak oS-
8.3 alo|r}
vE 22

died el pprjvin) gk Alrin] o] gokil zlgt
7L SRIIAL] EAS FoeR e ARE A3 sl

- 2
epsl Aol S R T 4 RR dFE Selar 2
soef 2000 Fo) FHE ¥ela + alsleh,

gl A4l cjopa Al A wt sk ot o
B0 fAlal Fge] wol waedr}. o] sucroses)
o) o) wiel Ao ol 4 4 5191

Screening of Erythritol Producing Microorganism 39

Soil
!
Suspended with saline water
|
Sampling from air or river water - » Culture media(40%
sucrose, 0.5% vyeast
extract)
| (cultivation at 30°C for 5 days)
Ist isolation medium
(20% sucrose, 0.5% yeast extract, 2% agar)
l
2nd isolation medium
(20% sucrose, (L.5% yeast extract, 0.1% urea, 2% agar)

|
+

sucrose, 0.5% yeast extract)

. {cultivation at 30°C for 5 days)
Paper Chromatography or HPLC analysis

Cultivation medium(10%

Fig. 1. Isolation procedures of erythritol producing micro-
organisms from nature.
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Table 1. Erythritol production of registered strains

Strains Erythritol production
Kluyveromyces fragilis ATCC1771 +
Aureobasidium sp. 1L-49 +
Trichoderma koningii ATCC 26113 ++
Aspergillus oryzae A-3
Aspergillus niger 35-1(14) ++

Pichia stipitis KCTC 7222
Aureobasidium pullulans C-23

Z NRRL 2311

1z KCCM 11989 -

" KCCM 11869

" KCCM 12717

" KCCM 12718

” KCCM 12720

% KCCM 11723
Isolated strain KJ8I1 +++
Isolated strain KJ111 ++
Isolated atrain KJ122 +++

Fig. 2. Paper chromatography of various sugars and sugar al-
cohols produced by screening microoganisms. The symbol: E,
Erythritol; M, Mixture; S, Sucrose: G, Glucose; F, Fructose:, Gly,
Glycerol. 1, Trichoderma koningii, 2, Aspergillus niger; 3, KJ3;
4, L23-2; 5. KI81; 6, KI103; 7, KJ111; 8, KJ113; 9, KJ122. Pap-
er: Whatman 3MM  paper(No 1.); Developing Solution: Fthy-
lacetate-isopropanol-water (6:3:1). Staining: silver dip rcagent.
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Table 2. HPLC peak area of erythritol produced by selected
strains

Erythritol

Screening No. HPLC area  productivity
(&)
KJ 81 1,384,692 11.70
KJ 111 116,344 0.98
KJ 103 1,098,612 9.28
KJ 113 1,210,244 10.23
KJ 122 1,477,453 12.48
KJ 3 117,223 0.99
Trichoderma koningii ATCC 26113 421,389 3.56
Aspergillus niger 35-1(14) 161,865 1.37

Injection volume: 10 pl, HPLC condition: same as in Fig. 2
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Fig. 3. High performance liquid chromatogram of erythritol pro-
duced by Penicillium sp. KI81 in assay media.
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Fig. 4. Conidia of Penicillium sp. KJ§1 (x 1,000).

Fig. 5. Conidiophores of Penicillium sp. KI81 (x 1,000).
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Fig. 6. Colony of Penicillium sp. KI81. Cultivation was per-
tormed in Czapck-Dox media for 3 days at 37°C.

Table 3. Morphological and physiological properties of Pen-
icillium sp. KI81

Isolated strain

Propertics (Penicillium sp. KJ81)

Penicillivm spp.

Color of colony  yellow-brown, white white to green shade
or green shade
Growth of colony restricted or fast

Conidiospore stipe rough or smooth

fast (3-4 days)
smooth

— Conidia cylindrical, globose globose or ellipsoid

or ellipsoid

Phialides lanceolate or flask-shaped
flask-shaped

Type of one-stage branched  one-to three-stage

conidiophores or one-to three- branched

branching stage branched

Assimilation of +

KNO,

— Fermented sugars glucose, sucrose,
maltose, mannose,

fructose

.}; oﬂ}d:]o] =

GRE ol8sh A} Al wa) s)Ee] Wl Helwel
W 727 3 o) &, Penicillium sp. KI812] #4318 skala|7)

2 skl g,
ZAlel &t

2] e dbzba) Al #Hed.e TelE arEly A9l A5

ThAldFelAl Al £ oole] v wgs 7R
w}8h3-A1od FH|(BSRIYS5-4432)2] #j¢d o @ 4al%|gl g1]c}.

L 2ef. 1994, A1EA) cale] vl Ak wAlEh Ak
20, 34-7.



42

9.

10.

<

. Huneck, S. and G. Trotet.

Lee et al

colRE, FAdg, JAE. 1996, v A% wokel o] Erythritol

. 2kl skl 10, 63-68.

- AF, AFH. 1995 v]dE LE 2 ol2)nelE A

AFEA ] At B3 9(4), 24-29,

. Dooms, L., G.L. Hennebert and H. Verachtert. 1971. Po-

lyol synthesis and taxanomic characters in the genus Moni-
liella. Antonie van Leeuwenhoek 37, 107-118.

. Hajny, G.J., J.H. Smith and J.C. Garver. 1964. Erythri-

tol production by a yeastlike fungus. Appl. Microbiol. 12,
240-246.

1967. Lichen constituents.
XXXVIL. Component of some species of Rocella. Z. Na-
turforsch 22B, 671-673.

. Kawanabe, J., M. Hirasawa, T. Takeuchi, T. Oda and

T. Ikeda. 1992. Noncarcinogenicity of Erythritol as a sub-
strate. Caries Res. 26, 358-362.

. Klark, J.B.K., E.F. Graham, B.A. Lewis and F. Smith.

1967. D-Mannitol, sorbitol, and glycerol in bovine serum. .J.
Reprod. Fert. 13(2), 189-197.

Onishi, H. 1967. Production of polyalcohols by yeasts.
Hakko Kyokaishi 25, 497-506.

Robert, A.S., S.H. Ellen and A.N. Connie van Oorschot.
1981, Introduction to Food-Borne Fungi. Centraalburcau
Voor Schimmelcultures press, 99-138.

. Sasaki, T. 1989. Production and properties of ecrythritol ob-

tained by Aureobasidium fermentation. Nippon Nogeikagaku
Kaishi 63(6), 1130-1132.

12.

14.

15.

16.

Kor. 1. Microbiol.

Shindou, T.. Y. Sasaki, H. Miki, T. Eguchi, K. Ha-
giwara and T. Ichikawa. 1988. Determination of erythritol
in fruits and fermented foods by high performance liquid
chromatography. Nippon Nogeikagaku Kaishi 62, 623.

3. Shindou, T., Y. Sasaki, H. Miki, T. Eguchi, K. Ha-

giwara and T. Ichikawa. 1988. Determination of erythritol
in fermented foods by high performance liquid chro-
matography. J. Food Hyg. Soc. Japan 29, 419-422.

Hara, T., J.Y. Lim, Y. Fujio and S. Ueda. 1983, Pu-
rification and properties of endo-polygalacturonase of As-
pergillus niger cultured in medium containing Satsuma
Mandarin Pecl. Nippon Shokuhin Kogvo Gakkaishi 33(11).
610-617.

Trevelyan, W.E., D.P. Procter and J.S. Harrison. 1950.
Detection of sugars on paper chromatograms. Nature 166,
4219, 444-5.

Wako, K., G. Kawaguchi, N. Kubo, T. Asumi and K.
Hayashi. 1938 Newly isolated yeasts producing high
yields of polyols. Hakkokogaku 66, 209-215.

/. Wako, K., H. Ishizuka, G. Kawaguchi, N. Kubo, T.

Kasumi and K. Hayashi. 1988. Erythritol producing by
Aureobasidium sp. SN-115. Hakkokogaku 66, 217-233.

.. Yoshida, H., T. Sugawara and J. Hayashi. 1984. Studies

in free sugar. and free sugar alcohols of mushrooms. Nip-
pon Shokuhin Kogyo Gakkaishi 31, 765-771.

(Received January 17, 1997/Accepted March 15, 1997)

ABSTRACT: Isolation of Erythritol Producing Microorganisms from Nature

Kwang-Jun Lee", Young-Ran Ju’, Kil-Ung Lee’, Kyung-Su Oh’, Yun-Jin Lee’, Sang-Hee
Park’ and Jai-Yun Lim™('Department of Microbiology, Chungbuk National University, Cheongju

361-763, “Division of Microbiological Chemistry, National Institute of Health, 5 Nokbun-Dong.

Seoul 122-020, Korca)

For the purpose of obtaining microorganisms producing high amount of erythritol, the screening test was car-
ried out. Productivity of erythritol was analyzed by paper chromatography and HPLC methods. Among more
than two hundred isolates, one strain(KJ81) was selected as an erythritol producer from the soil of corn shock.
The isolated strain was identified as Penicillium sp. KISl from the morphological and physiological charac-
teristics. Penicillium sp. KJ81 showed white to green colony color, two- to three-stage branching conidiophores

and flask-shaped phialides.



