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Upfuunwiph pOnhwinuy plnepwghpp

@hiuyh wpnhwbwinen G n kpiGwdnpnuip: tutnpuubllpp hwpiwp opllinGhp
b0 YbGuwphdhwlwi hnwgnunncpntGbbph hwiiwp, npnlp hGwnpwynpnepiniG G0 ngb)
pwgwhwjnby  pugqiwphy YbGuwphdhwlwl ophliwswihnipynultibp:  tudnpuulilipG
nLa60 Gwl Yhpwewlwh Gawbwlynipjni, pwlh np huwlnhuwbng 60 Yepughl YhGuw-
qubqywé, uwhuinwlnigltph, Gwpwbph, Yhnwdhttph, oh awnp PbpdtGunbhph (th-
wwiq, wihGwpptuwjhl opuhnwqltip L wyy6), wihGwppnilbph, opquiwywb ppnibph L
niphz wpdtpwynp shwgnipgnilbbnh unwgdwl wnpynip: mnbwpwn, win opgulhqu-
Ghpp dtwnwpnihqih nbYwdwpdwG qupquynaiwl bnwhwhlbph daulmid niGh
inbnbuwlwl Gpwlwlnpnid, posn Yupbih t hrwywiwglly huyl fudnpuubltinh
LGuwphdhqih funpp nenwGwshpnepjwi hhiph dpus Suwn wptuwinwlpGhp LG Gdhp-
dwé fulnpwullytph Ynndhg wipGwppntlbiph JnLpwgliwl n wyn opqulpqiGhph wih
lupwhtwh hwpgbphb: Bnyg b wpws, np fudnpuulluht YaGuwquiquéh Yhluw-
uhfipiqh tnbuwlbinhg nwppkp wipGwppnilbpp b Gpwlg wnwppbp uintiphnhqnitpGkpp
gnigwpbipntl b0 Shwiqudw)l twppbp wpmynGuybunnepgntl: Uwubwynpuwbu wuw-
gniguty t, np pnpnp wihGwppniGbph L-unbphnhgnibpGtpp wyn udnpuullbph hwdwp
hpuwpwih wgnnp wqpntp hwinhuwgnn winGpnwdh unipuinh Gowh htiannupjuidp
jacpwgynud e wuydwlunpnd 56 sluwquiqyush owmhpdwy bip: UhGsnkin D-
wiihGwppntlbpp b pwgbiwnGbpp zwin Jwn GG snupwgynd (Schultz, Pomper, 1948; Tep-
Kapanersts  fip., 1966; [Tomos, DNawtan, 1974; Maxaposa, 1966; Ilasms & ap., 1979): Uhw-
dwdwbuwly gnyg wpybig, np wihGwppniltiph D-utntiphnhgnibipiipp L nwgbdwwnbiipn
htipwnntpjwip puthwlgned b6 fulnpuwulluwhb pohe (Oramecan, 1969; Tep-Kapanerss,

Oranccss, 1969), npuntin gnjnupyniG nuGhG D-wiihGwppyuyht npwluwshGwaqlbp, npoalp

Guunwghgnud 66 wyn wihGwppniltphg Ytunnppnilibph wnwowgnLdp (xamibexosa 1
p., 1971); dbpehGObpu by wuydwbdnpaud GG D-wihGwppniibph wpmynubwytn 205w-
pwlwl untpuinpwinGbp (pOGpne thwunp (UyGapss, 1974): Uwiljuyl wwpqubg, np D-
wihfwppntlbpp wuwjdwGwynpnud 60 wqun wihGwppywihl $nlnh gnjugniip, puyg
wyl hp 8be qununwdhl sh wwpniGwlned, wjuhlph (hwljwwinwp sk (Hepercas 1 mp., 1973):
huly wowbg gynunwihGh sh Gupnn ppwljwbwliog fudnpuutybph wéh nu qupgqugdiwl
hwiwp fupun wihpwdban dh awpp dpwanipjnllbbiph (wniphGuyhG o whphdhnh-
Guyhl GntlybninpnGtn, wphyunndwd, bhunhnhl, hbpunquiihGtp) YEGuwuhlptqn:
Aupywll bqpulwgnbg, np ggnunwihbh whpwfwpwpnpyntlp wuydwlwnpiws b
tutinpuwulltpnud D-wihGwppnibtnh nbqudhGwgiwh pwgwluynpyuwdp b hinlwpwn
gntinwihlh YhGuwuhlpbgh hwiwp wihpudian winGhwih wipwjwpupnipjusdp:
8nuyg wpukig, np hpnp fudnpwulybinh wép fupwlynid k ubGnwyhh Sheuwnfwjpnud D- Yuid
DL-wdpGwppniibph htin winGhuwlh s0sh0 pwlwylbp (pun wqnunh’ wiinbhwyp wdh-
GwppniGtiph 1/20 pwiGwhnipjwip) wybjwgbtihu (asms 1 gp., 1979; Hasrss, Barnacapsn,
1980; Barnacapsn, 1980): Lnyjl wwjdwGibpaud, hoswybu b uwyuuynud Ep, hGnaygunid GG
D- L L-wipGwppuuyhl opuprwqlbip (Bargacapsu & pp., 1985; Nasrm u fp., 1986; Barma-
capsrt u ap., 1986): Wu htinwqnnnipjnilliipn pnuyg inybghl hugnGwptipby L-wéh-
Gwppyuhl opupnwqul opqwlhqdltiph G4s nuuh udnpwubytph dnwn, app pnyyg
intig Yhpwhwghi nhpnn Qupdhpp wn PhpdtGunh’ pGnipjwl dbp uwhiwlwihwy nw-
nwéyudnipjwh dwuhb:

L-wihGwppuyhl opuhnwgh Gyunniuiip htnppppnepyniGp Giphugnuwiu fupuwn
pundpwgty £ Ywwyws Gop wdjwiGph hbw, npnlip wugugnigned b6 phipdbbinh duwiu-
Gwlgnipjnilp ng Ghuyl wehGwppnllliph yuwnwpnhqdh, wyp Gwb niphy Gwplnp ruly-
ghwlibph hpwlwowgiwh dbe: Uwublwidnpuuwbu gniyg t inpiflip, np Lechevalieria aero-
colonigenes pwlwbphwabph Yondhg wnwnwnpdng hwlwnienigpushl winpnipjudp
odnijwé ntiptlwihght whwhphnnhlh ybGuwuppbql wwwhnuynn 11 qbGtiphg dtbp
ynnuinpnud b L-wishGwppyw)hl opuhnwqh uplpkqp, nph unLpunipuinp whwnpphn-
whih Gwhwmp hwlnhuwgnn 7-pinpn-L-tnphwyinndwlil £ (Nishizawa et al., 2005):
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8nyg L wipdwd, np rwppbip wnpgnipGbphg unwgywé L-wihbwppduhl opupnuagwl

gniguipbipnud £ hwlwpwlintiphwy (Stabeli et al., 2004; Yoichiro Kitani, 2007; Lu et al.,

2002), hwlwnbinpnydhpniuughl (Zhang et al., 2003) wiynwnngp fupwibint (Zhang et

al., 2004; Sun et al., 2003), hwliwnienigpwyhl (Ligima et al., 2003), tnpnipnghnbbnph

wantlughwd fupwltin (Stabeli et al., 2004), hwlwynwan:jwinwhG (Sakurai et af.,

2003) L wy; wipnhynipjnebGhp:

dbpnhhpuip pOngénud t L-wdhGwppduwhl opupnuwqGliph niunudbwuhpnip)nii-
Gbpp, Gwulbwdnpyby Gpubg hGnnighugh, pwpdp Swepnpywl wpbupwnuinGiph
utawglwl nhwinynipyniGotph dwipwiwul henwgnuiwl Yuplapnup)nitp:

Utip wnob fulinfip tp apywé nuunuiwuhnt) Candida guilliermondii BKM Y-42 fuiin-
nuulybph Yeluwqulqwsh ne L-wihGwppyuihl opuhnwgh uhbpbah RpWwltw ww)-
Swlilbpp, ullnwyhl dhewuwypntd spwybu wanwh Ghwl wapnip wiblunddwn jmpwg-
unn wihGwppnil’ 1hghlp oquwqnpétihu: Ujn Guywwnwlny wlhpwdban tp hwagh we-
oty apulwinipywl g gnyacpnel nillignn npng widwGlip fudnpuuGyuihl wywnn-
thquwinh L tpunpwlnGtph GhipnopquihqiGiph L wyn pyntd hednpuwublybiph wép
fupwlinn wanbtgnupjul Swuhl (Tosray, 1975; Asaxkss u op., 1980; Nasmn v ap., 1984; Tpu-
ropsH, 1985; Nawmn, Bargacapss, 2001; Barnacapan, 2001): Ujn Swhwwwphnd hGnnwygyby k
Candida chevalieri 66 fudnpwulltph C-wihGwepyuhl opupnuwaqul, npp hGwpwyn-
pnepynil | unfby uinwbwy HbposGnh dwpnip wpbuwpwn:

BEUwh Gwwumulip: Bbdw)h hhiowlwh Oyuwnwl b pcuntdGwuhpby npubu wquh
Ghwl wnpynip hwlnhuwgnn thahlh D-untiphnhgndtph L nwgblwnGbph wwiwoot-
nnid Candida guilliermondii BKM Y-42 uliybiph wth nhwihywt b Ubpphlu fupwiknt,
fOswiu Owk L-wdhGwppuyhl opuhnwah hOngnilygdwl bnwlwlh Swlnwdp: Un
Guwnwyny htnwgninnipgnGobipg twpdb 66 htnlyw) AhiGwlwt nuanipnLibbpny.

1. ludnpwulliiph hwdwp wgnwh Jun wapgnen hwlnhuwgnn hghCth wwpptp
utntiphnhgndtinGtph L nwgbiwinh wwyswibpned fudnpwullbpl wskglbihu
dpguijuynhg qunilnquuyh JauwgiwG (Sknpiwd), yhbuwquiguweh uhlphgh
nt L{Enghﬁhu nlnbuwlwl gnpéwigh wrwwalwhwinlnipniGGph puguihug-
winidp:

2. Swgh wptnwnprtpjwb Saccharomyces cerevisiae fudnpweGltinh winnihaw
IpwhghnGwgniip L Candida guilliermondii BKM Y-Azp I'uﬂnunzﬂgﬁl;t];lph ngg LSE
qhth L wy wihGwppnibbph nwnpbp hqnobpGbph jnpwgdwa wwdwiGkpned
wdbOwtpblinhy fupwlnn pwhghwh vnwgnedp:

3. Wwinihquinh wikGwidtlnh] dpwlghwih wantigntpniip wihiwppniGhph
wwpplip unbpprhqnitpibph wwydwiGbnnud fudnpuwullbpp wikglbihu Ghow-
dwjphg qpniynquih Sbnpiwl e yhluwquiqluwéh uhlpbqh wnwidbwhwa-
YnipgneOOGnh Ypuw:

4. Lyl WuwytwlOEpned L-wihlwppdwipl opuhqwgh hinnibghwih wowGabw-

hwunynipyniGGtph nuuntdGwuhpnedp:

. PpaLgdwé L-wiplwppuwihl opuhnugh dwepntdp L $Epdllnh hhiGuwlws
Phahleu-phihwlwl hwinynepymGhtph (Km, dnjGhngpup 4zhe, unipunpuinw-
1hG uwybghphlnepjncl, pH-cwywnhdnud, ppniwhl judpbph pugwhuynnudn:

Spunwlwl Gopnypp L gnpobuwlwl wpdbpp: UnwohG wlowd funpnipjwdp ne-
unudfwupnyb b fudnpwullytph wdh hwiwp wannh wn Yuain wrpnp hwinhuwann
thahlh wwpplp unbphnhqndGplbph L pwgbdwwnwhi fulunbnipnh wqnbgnipniip
fudnpuwuGyEiph wép plnpaznn dbénipnubGEph Ypw: Snyg b npyay, nn wyn wihGwppyh
ng Upuwyl D-vinkphnhgqndbpbbpp, wy) Gwl nwgbduinbtipp nipwgyned BG Shuyl zwn
Gpliwp pwa pwquihg hbinn, pwlh np D-unbiphnhgnibpGbnp wnglywlnud b0 pwgh-
Gwwnp b L-uinbiphnhgndbpltph jnepugnudp: ﬂwgmthmth, np D-uinbippnpgnitipltiph
Juin jnpwgliwl wwinSwep pungwé fudspwublliph dnn, ibpphOGephu nEquadh-
Owglwl pusguiluunipineGl t, L httnbiiybe wquin winGhwlh nt$hahnd &, np fubuw
wlhpwdtian b giaunwihGh b wilinthtinb fudnpwellught was wwwhnynn dhwgni-
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pynLGObph (WnephGwghl L whphdhnhGughG GnuybnnhnGbp, hpunquidhGGbp, tubGghuy
wihOwppntbbp” nphywnndwl b hhunhnhG) YaGuwuhGpbgh hwdwn: Uwwgnegybig, np,
hpnp, fudnpuuGlughl wyinnhqunh wibkbwtdbynpd ppwlghwbbph waqnbgnipjwl
Gtppn fupwlynid b Candida guilliermondii BKM Y-42 fudnpwuGlbph wép (fuhun
ypswinyned £t wsh (wg $wqub, Shewduwyphg wpwph japwgiwh nbnnnipnibp,
pwpdpwind b Ybluwquiqyush Ynuwnwldwl nlintuwlwi gnpéwlhgp) b dhwdw-
Swhwl hGnmygyned b L-wdhGwppyuwhl opuhnwqui: Sniyg wipdbg, np wdwnn hquinh
wlmhy ppwlyghwi HhpdGhinh hlnnulighwb fupwbnud £ wnwig hwinhuwbwin wqun
winGhwigh Yud dhiowdhGGph (iwgnighs wnpynu (YEpghGobpu wyn ppwlghwynid 556
wwpneGulynid b wybpwgdned 66 pun wgnnh wwpniGwlnpjwl widwa shewdw)ph
wihOwppniGbph wgninh plnwdbip 1/10 dwuh swithnd):

UWbnthtiink wlowwnybg L Gwppiwl Glpwplyytg hGnnihgdwé L-wihGwppywjh
opuhnuqul nt nuaibwuhpdtighd Gpw hhdOwlwh phqhyw-phihwlywl hwinynp)nd-
Ghpp, npnGgny, bhdGwlwGned Gdw & w)) wnpnupGlphg unwgdwd dbpitbnhh:

Unwgywé njwiGpp, wiwuyws, hwpunwglnd 66 d6p ghnbihpGipp L-wdh-
GwppywjhG opuhnwah Ybpwpbpjwy, npp, hGswbu Gaybg, Gnp wndjwiGlpny ng dhuyG
wihGwppniObph YuwinwpenihqdG b wwwhnyned, wy) Gul Swubwlgnd £ Guplbnp wyy
$nuGlghwlbpnud (hwywpwlynbphwy, hwlwebwnpndppaiewhl, wwnupungp fupwing,
hwlwninnigpuihG L wy G):

Uzhuwinwlbpnid dulywé fudnpuullywihl wwnihqunGliph fudnpuulybph YEGuw-
qulqywéh uplpbigh wép L L-wihGwpplw)hG opuhnwqgh hGnntyghwi fupwbtine bnw-
OwyGtpp, wilwulwé, Ywpnn GG oquwgnpdyty iu)p ShypnopquihquGhph wdh fupw-
Uwh L uhbptiqwd Yhbuwquiquéhg quibwquwl oguwlwn Gynipbiph (dLpdbindtn,
uwhwnwlnigltp, YhinwdhGatn b wyib) unwgiwh Guywumalyny:

Uphuwinwiph pllwplnuip b hpwinwpwlnudGbpp: UinbGwfunuwlwl wzfuwanwiph
wpynilpbbipp qbymgybp L pGGwpyyby GG Snphup whnwhwl hwiwuwpwih wiuw-
nwlyhgGtph nwpbywh hwadbngnipynuGlph plGpwgpnid, Gwl bplwh whnwlwb
Swpunwpwghnwlwl hwiwjuwpwih nwpblwi ghnwdnnadnul: Unblwfununpjwi
plidwyny hpwnwpwlyywé £ 4 hnpyws:

UnbGOwfununipynibp pwniuguwd b wnwewpwlhg, gpuiwinipjwld wybwplyhg, db-
pnnlbph Gywpwgpdwlp L thnpdlwlwh wppynuGplGiph G6pYwjwgiwbb ne pGhupldw-
Gp OGdppywé 6 wwpwgpwdlbphg: Uptuwnwlph wpmynilpGbpl wdthnthyws GG 14
GywnGepnid L 8 wryniuwlGbpned:

AbwnwgnunnpyniGliiph opgtijunp L dkpnnlbpp

ItwnwgnuinipynilGtinh opgliljunp Candida guilliermondii BKM Y-42 fudnpwulybph
YnipnnipwG £, npp uinwgytp £ NnwwunwGh GU UhypnlbGuwpwtnegywh hulnpunninh
inhwwihG Ynipinnipwltph pwdbhg: Unupinnipubbpp wikgyb) GG hhdGwlwh uhGpbuhl
dhowywph dpw, npp 1( 9ph dbp wwpniGwyb k. gyniynqu - 10q, (NH4):S04 - 3,1q,
phninhl — 8,5dq, KHPO4-1,23q, MgSO47H,0 — 0,625q, CaCly2H,0 - 0,125q, NaCl-
0,125q (Tep-Kapanersn, Maxkaposa, 1963): Uju dhowuypnud fudnpwullbipp 18-22 dwd
whpnp wuwjdwGGpnud hGYnipwgyty GG (32°C), nphg hbnn unwiglwé GhGuwquite-
Yuwép Ghpwplyby b wagnunwhG pwngh: “pw hwdwp unwgyws Ynywmnipwi (pugnighs
haynipwgyby t 2% quniynquyh epwjhG pnuénypnud (48-50dwid), nphg htiinn gkGuph-
pngyby L Guinduwdpp ogqunwgnpdyt) £ thnpdbipnud: 3nupwpwbsnip Ginizned dingyby GG
fudnpuwuGyuwhG YtGuwquigyuéh hwjwuwp pwlwlbp, hiswbu Gwlb (NH).SOs Yud
UbpphOhu wannpb Eydhdwbln pwlwlnpniGGipny wdhOwppntlbp: bGYnipwghwi
hpwlwlwgdby £ hGunbluhd wkpwghwh wwpdwbltpnud Shask sShewwph qyniynqugh
uwjwnnedp:

UbGuwquiGaywd inpuwullb whwlnigniGp npnzdbg £ GE$LndbnphYy Gnw-
Gwlny (PIK  H-57), hlswbiu Gwh snp pwzny:

Uwhwnwlniap npnzdty b Lonph (Lowry et al., 1951) dbpnnny, hOswbu Owl pln-
hwlnp wqnunp swithdwdp:
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COnhwanip wanunp npnzyby b YGinwih dipnnny (Benosepekuii, Mpockypsixos, 1951):

Ugwin wdhGwepdwihG thnuyh npululwl b pwlwlwh npnznudp hpwlwGwgnl
tOp pnpjw ppndwwningpwdhy bnwbwlny (Lissitsky, Laurent, 1955):

Uwhunwynialbph wihGwepntlbph npndwl hwdwp Gwhuwwbu uyhnwlnigGbpp
BOpwnlyby 60 ppyuwyhl hhnpnihgh:

Ugwin winbGhwyp npnayty E Upwynduh Ynnidhg dnnhdhlwgdws 26)hGLHunGh shy-
nnnhdnighnb depnnny (Curaxosa u fp., 1962):

tdnpwublwih0 wdwnihquinp uinwgli| GOp Saccharomyces cerevisiae fulnpwul-
liiphg Olbywhulynt bnwlwlny (Omemsnckmi, 1940):

Wn Gywowynd fudnpwublybph opwihl unwuwblghwl pnGmd t 72 d pbpdn-
unwinh dhp 49°C wwydwhbkpnd, nph pOpwgpntd fudnpwulltipp EO0pwplnud b6 wn-
wnnihgh: UjGnihbunl unwgyti 56 wywnhqunh mwpptp pwlyghwitpp, npnlg dwuhl
wybih dwlpwiwul wpwnpwé b hbnwgnnnipimGGph wpnynulplGtph hwdwwyw-
nwufuwl pwdinud:

L-wiihGwppyuwihl opuhnuw u;hmhlimpjmﬁn npnzk| GOp wpbiwwpwwp 0,05M K,
Na-$pnubwinwihG papbpnid PH-7,2 (37°C) L-wjwlhGh hbwn hOynipwglthu wigwin-
Juwé wqwn winbGhwyh pwiwYnippub npnadwdp: bhipdbGnh whwmhdnipnilp wpunw-
hwyunyky k 1dg uwhwnwynegh Ypw whgwnywé winGhwlhh pwlwlnipywidp (S4dny):

3b)-phywnpwahwih b hnGwhnuwGwluhG ppndwwnngpwbhuih Yhpwedws bnw-
Owlbbpp dwipwiwubtpp wpdwd GG thnpdlbwlywl wluwnwipbbph hwdwwywnwu-
fuwl pwdhObbpnid:

Uhhuwbijhuh hwuwnwnniGp (Km) npnpudb) b Lw)GnehyGph-Rbphh Gnwlwyny (Quxcon-
Y366, 1966) L-wjwhhGh hwdwnp:

L-wihGwppdwihG opuhnwgh dnibbnipjwp quigldwoép npnptp Gip ubipwnbpu G-
200-nd wunwpwylbpny hb-$hinpwghnt bnwbwlyny™ oquwgnpdbipnd hwjnbGh 6n k-
Unigwp Y2hrGEpnyd twppbp uyhunwlnigblp (Andrews, 1964):

3Gsuansnt@3NFLLENP UNPMSNFLALEND B4 LLLUrUNFULR
3-1. LhqhGh tnnwpplip unbphnhgndtnGbph jnipwgnedp C. Guilliermondii BKM

Y-42 fuinpwuGytnph Ynnohg (Ghewduyph qyntynquih nupwgiwi wmbiiwbpp L

fuinpwubytiph YEGuwquibqyudh uhlplqh nlnbuwlws gnpdwlhgn)

Iwywinbh £, np fudnpwubytnh wdp nwppbp EubGnuwih dhpwlwjpned npwybu wgnnh
wnpjnup tnwppbp L-wihOwppntibip oquiwgnpébihu (Barton — Wright, 1949; Konesanos,
1962; Tep — Kapanernis,Makaposa, 1963; Monos, asran, 1972): COn npned wyu hwpgnud b
qquih gbnuyhl L wbuwlwihG nwppbipnupyniGlbp (Emmos, 1964; La Rue, Spencer
1967): 3tnhGwybbph 066 dwup qulnud £, np fudnpwullbph wdp bwpnn 60 wwj-
dwhwynpby Shwyld L-unGphnhgndbpltpny L wyn wbuwlbnhg hGbpn G0 D-untphn-
hqnikpltipp (Schultz, Pomper, 1948): Ywh Gwl hbnhGwlGbp, npnlp wwanwwlnd 66
D-utnbphnhgndtpltiph b nwgtidwinbbph fudnpwulytph Ynndhg jnipugdwi hGwpun-
pnipjnilp (La Rue, Spancer, 1967, Makaposa, Menkonsan 1973), pwyg pninp nbiwptipnud L-
utnkphnhgnadbiplbpGipp wybh wppynibwydbn 66 jnepwgyned, pwl pwgbidwinGbipp L
hwinlwwbiu D-untiphnhgnitipbbpp: M wybhG, Ywh ndugbbp, np npnp qtiwpbipnus
D-untiphnhgnibpbtpp dlznud G0 wihGwppniltiph L-uinbiphnhgnibplbpltph jnipwgnt-
up (Fox et al; 1943):

Uwwgnigiws £, np wihGwppniGbph ng Shuwyl L-, wy Gwl D -unbphnhgndtpltpp L
nwgbdunlbpp pwthwigntd 6O fudnpwublbph pegwjhl pwnwlplGtpnd, pn npnud npng
nbwpbipnud D-uinbtiphnhgndbpltnh pwthwGgnidp wybph nwinwn b (Oranccan 1969, Ma-
kaposa, Meskonsn, 1973; Ianrm, Barnacapsn 1986; Barsacapsn, Jasmy, 1985):

Pwgh wyn, fudnpwullybph dnn bwjnbwpbpdwd GG D-wdhbwppnibbph npwu-
wihlwqObp (Txanstexosa 1973): 8nujg b nipuwd Gwb wyl, np D-wdhGwppniltpp hwa-
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nhuwbnud 60 fudnpwulltiph dnin EpbGnpyd 20swewlwl untpunpuinbbp (YySaps,
1974):

UWuwhuny Ywpbh b bgpuluwgliy, np fudnpuiubhpnid Jul D-uintpbnhgqnibplbpp
jnipwglbpnt npng pEpdbbunwnhy hGwpunpnupyntGibp: Uwlwyl hbnwgnnnipnGik-
np gnyg nybghl, np wihGwppniltph D-unbphnhgnibpGbph L nwgbdwnlbph jnupw-
gnudp, h wwppbpnepyntd winGhnwih unyduwinh b L-widhGwppniGbph, uludmd £ bp-
Ywpwinb hGynipwghwihg hbinn b plpwand t nuinwn: Uuwbu, uihth L (GghGh L-
uinbiphnhqnibtpGbpGepp fudnpwuGytph uGinwyhG dhewdwjpnud npwbu waninh  Ghwy
wnpjnip oginwgnpdbihu, wainGhnidh unydunh Gowh, wuydwbwdnpnod G6 dhgwyuy-
nhg qunitynquyh ppy jnepwgned ne fudnpuoGlughG YeGuwquiquiwéh dwpuhdw] wa
hGynipwghwih 20 dwidw pGpwgpned: buly GnyG wwydwiapnud wyn wihGwppniibph
D-untiphnhgnibpGtph jnupwgnuip (Ghwewduyphg quniynquih Jnupwgnuip b YbGuw-
qubqyuwéh wap) uluynid t ShuyG hGYnepwghugh 22 dwidhg b wjwpugnud £ un np
48 L wybih dwd htiwn (Tep Kapanersn 1 rp., 1966; Hepencsr 1 ap., 1973, Barnacapsm, 2000):

dbpnbppjwy 2unn wphuwnwGplbpned Gayned £, np fudnpuobybph Yondhg 2win
Juin b jnepugdnud (YEGuwquitigyudh wadp thnpp t) (hghlp: AGwlywiwpwn wyn wdh-
Gwppyh hudnpwubybph Ynndhg jnepwgiwh ophGwswihnipniGGiph nuunwdlwuppni-
pintGp Jupnn b nwy wybih gupnned wugGep, nwinp dep Ynndhg wewehl hbpphl
hbwnwqninyty £ Candida guilliermondii BKM Y-42 fudnpwulytph wsh wowGéGwhwin-
ynipynclltpp (Showdwjnph wpwph jnipuignuip b YhGuwquigwéh uhlpbgh nlunk-
uwlwh qnpéwyhgp) (hqhlh rwgbdwnughl fuweGnpgp npwbu uGGnuihG Ghew-
Juypned wqninp Shwy wnpjnp oquiwgnpdbihu: Jwibtwwnpywl hwiwp  gnigwhbn
npubiu wqntnh dhwly wnpynup ogquwgnndyby b fudnpwullytiph hwiwp wgninh (ww-
qnyl wnpymp hwinhuwgnn winGhnuwh ungpuwitnp, pGswbu Gwl DL- L L- Juwihlp:
LhGuwqubqyuéh uplpbgh winbuwlywh gnpdwlhgp hwajwplbp Gip hbnbjw) pw-
Gwalny.

y=""T0 100
So—51

Nputin Y -p Yeluwquigueéh brph b %-ny, Sg- dwhuung untpunpunp uyqplu-
Ywl pwlwynipyntGh b (qunynqub dg-ny), S - d0wgnrpnuihl wpwpp uGlnwdh-

gwwypnd, g - uyqplwlwh YEGuwquiqyuénp (quipwdnipp dq), 72 -p Ybpelwlwd
YEGuwqubglush k:

Lwhuwwbu, hGswbu pGrntbywé t, fudnpuwulltpp 66pwpldt) 66 wqnnughl pungh’
2% quniinquih (nidnypncd, hGYnipwglbing dhGsl 2wpwph uywenedp (~50 dwd),
wylnthbwnl (pugnighs hGynipwglbinyg (<18 dwd) pnpwd pph dbe: Un Swlwujwphny
tnhy vwywreyned £ udnpwubltiph wqun wihOwppyuwjhl $nlnp:

LY. 1-nud pipwd  iywiGEpp hunwly gnyg G0 tiwihu, np fudnpwubltpp wdnbh-
nudh unypwinh welwnipjwidp wikgltiihu dhpwuwjphg quniynquijh jnipwgnidp (Gn-
pnudp) uludnud t hGynpwghwih ulgphg b wpnb hGYynipwghwgh 18-20 dwdbpaud (phy
vywredntd B Swiwwyuwinwuofuwbwpwp (G4 2)  hGynpwghwih uygphg Yhluwqutg-
Jwéh uhGpbiqp wunhSwlwpwp pwpdpwind b L hwulned wowybjwgnybh hGynipw-
ghuyh 20 dwinwd: Lnyl wuinlbph t GYwndned fudnpuuGltpp L - duihGh dpw wékg-
Ghhu: Gpyne nbwpnud £ ninbuwlwi gnpéwlgh hwzdwplp hGynipwghwih Ybpgnud
Ywqonwd £ 36-37 % (GY. 3): hudnpwulGytpp wihGh D-untiphnhgnitpGbph Ywd ew-
gtiiwnp Ypw wikglbihu YeGuwquiqywéh uhGpbqp uludned t az” hGYnipwghwih 20-
22 dwiihg L wjwpafnud t 48 dwdhg ng znun (G, 2): 3wiwwywnwufuwlwpwn dhow-
Yuyphg quntynquuh jnLpuignedp (BY. 1) ufuynud E bplwpwinl: (20 dwid) jwaq huquijhg
hGwnn L wylnthbnb quinwn jpugynd ne uywedned t dhuyl 48 dwidhg htinn: Wu-
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whuny, dbp Ynadhg depwpuwnpybghG 5M3 hhGuwphdhwih wdppnlh Owulphl wp-
mynilpObph wyl dwuhl, np wihOwppniObph L-uwmtphnhgndtpGtplGpp jnipwgynud L
wuwytwiwynpynud BG YEGuwquiqwsh uhlplq nu dhpwiwjphg guntynquigh ynLpw-
gnud, fudnpuublybiph wodwl hwdwp wgnnh hhwlwih wnpjoup hwnhuwgnn win-
Ghntdh unupwinf Gdwh: buly wihGwppniibph D Gwd DL 8LGRD jnupwgynid GG ndiw-
pnipjwdp, Gphwpwinb (wq pwquijhg hbun:

g
< % 4\
3 o
1000 g 100
3
‘ :
=
b
>
500 50
o
=
=
=
=i
= 1/2
T T T T > O T T T P>
” 023 (M G SDO di 705b a 25 S0 75
UstiguwG ilnnnigynlp (hByntpwghu) -durdbn baynipwghwih wnbnnnupnilp (dwikn)
LL.1 Gyniyngh Gtinpiwl nhlwdhlwl winbhnud untppwinh L nwpptip wihGwepniltiph “
: il y
;F."“gihhg?‘?“gg%‘ﬂ;‘ &fgﬁg“;,mﬂg% ”ﬁ%“;%%‘gjﬂ‘?wq”mb“m” Gandiid Sullizrmon Lly.2 hutnpuwuGlwht Ybluwquiquiwsh YsGuwuhGebah nhGwshiwe winthnuh
"n”uudwnmu—mﬁ uzu;EmumdDT:n' g ! untybwinh L nnwpptin wihGwppntlbph untpkhqndbpltp nu nwgbidwinGbp
Gwlnn Shewyuwjpkpnul Candida Guilliermondii BKM Y- 42 fudnpuullb
1.UdnGhntd unu b, 2. L- Quitht, 3. DLdwihG, 4. L-(hqhG, 5. DL-(hqhl ﬁ?g‘;&mﬁﬁdﬂgwﬂ InGn KM Y- 42 fudnpuuGltiph
Muwyiwwlwl Gaubwlynuibbp’
LY. 1-hg wwpg bpLnud £, np wyn wwydwGibpnud gniynqugh Stnpntdp ufuynud £ 1. UdnGhnudh untpbuin, 2. L- quithG, 3. DL-ywihG, 4. L-|hght, 5. DL-|hqhl
swin nip” 42 dwi hGynipwghughg hbnn L wylnihtnb dwiuuynid o iphy uwywnyntyd
hGyncpwghuigh 78 dwidnud: Lnyb ophGwswihmpnitl & Gywnynud (G4. 2) Owl YEbuw-
quigyuéh Ynunwliwh nhbwdhhwned: YEGuwquiouwsh wsp ubuynid £ hGYynipw-
ghwijh 40 dwiihg L hwulnud wowdbpwgnylh 78 dwdnud:
8 9
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Shnbuwlwl gnpgwlyhg %

UL.3 hudnpuublughl YeGuwquigywsh uhlptigh wlunbuwlwl gepdwlhgltpp
wdnbhnuih uni pwwnp b nwpplip wihGwppniitiph unbptinhqnitiplbp L nwgbtwinbtp
wwpniGwynn dhowlwjpnud Candida  Guiliermondii BKM Y- 42 fudnpwullyanh witg-
Qwl dwiwbwl.

Nuydwlwlub Gzwlnudlbin® 1. (NH):SO0y, 2.L-uiht, 3. DL-(uih(, 4. Lhqht, 5. DL-
Lthght i

10
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Stwwppphp £ np wgu nbwprd  Shewyuypnud Ununwlynd b wydbh wn
YbOuwqulqws, n nbnbuwlwl gnpéwlhgp hwubnud & 4648 %-h (G4. 3), dhOsnte
wqnup jwywgnyl wnpnip hwinhuwgnn  widnGhnush unSwinp wwjswhbtpnud
infinbuwljwh gnpéwlhgp 34-36 % t:

3-2. Candida guilliermondii BKM Y-42 fuinpwuGltph pinhwGnip wqninp
Ywnnigywépuyhl (uwyhunwyniguwht) wihGwppnilbnh b wquin wihGwppyuwihi
$nlng DL- thqhGh Showyupnud fudnpwutlbpp webghbihu

Shnbuwlwl gnpéwlgh pwpénp gnigwhhzGbpp (hqhGh twppbpwynus hGwpwynp t
wuylwlwdnpdwé t Shpwwyph quniynquihg pwgh, (hqhGh wéluwepwéGughl Ydwu-
en wl YEGuwquibqUwsh YkGuwuhGpbgh dbe plngplydtiny:

Nuunh htwnnwpnphp p wwpgby, pb wqnnh wiwpptp wnpynipGiph ww)dwGbbpnud
fudnnuwublbipp wétiglbihu uhGpbqunn YEGuwquibqywéh dtp uyhunwlnigltiph L wih-
Guppniinh qnuiwpwihl wwpniGwynipnilp hGswhuh® b Ungnwwl 1-h idgwGepp
hunwl gnyyg EG wwihu, np pungwé fudnpwullbnp wanuh Gzwé wnpynipGbph Ypw
wtitglbhu qquih pwpdpwlnud GG L pnhwinip wqnnh L wihGwppyuhl wqninh
pwluwlnipyniGbbpp: Unwybk) htwwppphp £, np wqnnh wwpplip wnpjnupbbph (wdn-
Ghncd unywnh L DL-hghlh) dpw wibglbjhu wquwn wihGuwppdwhG wqnuh ww-
pnLlwynipniiGlinp YhGuwqubqyudGbpnud GnyGl bG: Gphnt nbwptpnud £ wihGwe-
pYwhl wgmnh wwpniGwynepnlp 1.32 — 1.50 dhihgpwd %-h uwhdwGGhpncd b Lhgh-
Gh ynepwgiwb nbwpnid pnhwlnip wgnnh wwpniGwynipniGp YhGuwqubqyuwdnid
{7.08 - 7.14 Ohihgpwd %), Gh thnpp wwlwu b winGhnud untbwinh Ypus wabignwdhbph
gnigwlihzhg (7.45-7.50 dhihgpuwad %):

Uryniuwly 1

DL-{hqhh L wdnGhnidh unybunnh wywpdwhGbpnud webgpwé Candida guilliermon-
dii BKM Y-42 futinpwulybph plnhwanip b uyghpuwinié wgninh pwlwynipyniGlbpp (Gg
l3’n-l'llD

Ugqnunh wnpjnip 3 nilﬁgﬁjmhlﬁ = COnhwnip wgnn
1. 0.58 5.69
Uqrtnuyhli pungh 2. 0.56 5.70
tlpwpliwd pohpltin 3 057 §70
UdnGhnudh unyppuwnh ; ::g.? ;22
put wlié pghglGim 3. 1.38 7.50
1. 140 7.14
LhqhGh Ypw wows 2o i25 7.08
poholitip 3. 1.32 7.11
4. 1.38 7.12

Fwiwwwnwufuwl ndyuwGbpp wothnthywd &6 wnynwwl 2 L 3-nd:

Unyniuwly 2-h njwiGiphg Gplnud £, np wqnunh nwppbp wnpgnepGiph gpw wikg-
Gbhu wquwn wihGnppywihl $nlnh wihGnppnibtiph pwiwlwlwd hwpwpbpnipnii-
Gbpp npng swithny wwppbip GG: Wuwbu, wdinGhnod uny$wnh dpw wibgpué uGybpnud
wnynuwhl wwpnibwynipynlp (tight — hqnibiyghGh (15.40 %) L wiwGhGh (10.4%) w-
dtih pwpdp £ hwibdwinwé DL (hqhGh Jpw wsbkgnwéGbph hbwn (10,56-11,01% L
10,18-10,80% hwiwwuwinwufuwbwpuwn), huly gyninwdwnhlp, hwlwnwlp, pwpép t
LhahGh tnwppbpwynLd (~5%), huly winGhnud uny $uwnh nwppbipuwlnud gwén k (3,10%):
Lwl wwppbpnipnllltp Gwl wy wihGwppnilbph pubwynipnuGibph db9, pwyg wyk-
Lh dtnd wpnwhuwjnywd:
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Uryniuwly 2
DL — (hghGh L (NH)2SOsh ypw wdkgpwd Candida guilliermondii BKM Y-42
fudnpwublytiph uwhpuwinid  wihGwpepntltiph pwhwynipynlGpp (1008q  snp
fudnpwubybpnud dyg-ny b %-Gbpny wihGwppniitph pOnhwbnip qniiwphg)
Ugnunh wnpjnupGlpp

'ﬂmzu-gluljllﬁ bl:ﬂ:;:féhﬁ . DL-{hqht

mdhﬁﬁ‘pan!ﬂﬁbn Ynipnnipw He ®npa-1 | ©npd-2 | ®npd-3 | Onpd4
A dlig %_d_l[g%lll{q%ﬁhﬂ%dq%.ﬂuq%

onGhahG 1 - 15201135| 09]32[0.85] 30 [0.77] 35 [0.88
(hahti 30 1231336 7.4 | 501 113.26498 [13.22{520 [13.33/499 [12 54
muunwonG  [nptpl - [ 198] 4.4 [201]5.32| 198(5.26[ 2.2 [5.43] 178]4.47
ngraninwd | 27 |3.8]359] 7.9 |360]9.53|328]8.71|315|8.07|372|5.35
wuunnwn | 38 |5.4|153] 3.4 | 148]3.92[152(4.03|155(3.97]176]4.42
LB 40 [5.71180| 4.0 |135|3.567|178|4.72|180|4.61(169]4.25
laLhahG 24 |34|187| 4.1 |182|4.82191|5.07[162[4.15|179(4.50
G LnLnwoun 23 16.11142| 3.1 |195]5.16|198|5.25| 187 |4.79] 195[4.90
e 57 [38(279] 6.2 | 268|7.10|2947.80| 276 | 7.07 | 298{7.49
a-mwGhG 128 T118.2 739|164 | 400 [10.55,407 {10.80|411 [10.53 105[10.18
hnnanG 29 [7.01161]3.60]|152|4.02|148(3.93[152|3.89] 161}4.051
QUUG 53 19.0/400|8.80|265]7.02| 204 5.41|276|6.84 292|731
el — a6p. 73 [10.4]430| 9.5 |325|8.61|3068.12|318|8.15|325[8.17
CyTm 24 16.2|24815.50|209|7.68|218]5.79|280|7.17| 273|6.86
L?g{‘,f;’g i 117 |16.6 712115.40/ 402 }10.65{415[11.01|427 [10.94{ 920 [10.56
dhGwppntOb;
Pw"nwuﬁnp ol 703 | - U524  B778 767 901 3977

Unyntuwl 3-nud ptipgwdé wyuwtipp hunwl gnyg 60 twthu, ap DL- (hahlh ypw
funpwulybpp wikghtihu Lwnnigywépw)hl wihGwppnlGtph wwpniGwynipynilp pln-
hwGnup wedwdp wybh gusn £ huwibdwnws winGhnudh unypunh pw wikgpuols-
nh htn: UnwaGwwybu wnnynuwihl wwpniiwynipjwl wnbuwlbinhg (hahth Ypw wdkig-
nwé fudnpuuGytipned, hwibswnws winthnudh unydwnh ypw wiwgpwéttiph hiw,
pwnén t byghth (12.55 -17.95%, 9.8%-h nhiiwg) wwpnLbwlnipymbp L, hwlwewlp,
quwop £ phpnghlh (3.78-6.27%, 10.08% nhiwg) wwpnibwlynipjnilp: Ywh Gwb niph?
wihGwppnibph wwlwu wpnwhuwynywé puGwlwlwi wnwppbpnupnLGGen:

Uyuwhuny, Gwnnn bGp Gaby, np wanuh inwppbip wapgaLpltiph dpw Judnpwullitipp
watighbhu wbnh L6 niGONG wqun L uuyhunwlyniguhl wihGwppnttph puliwyw-
Lywb nbnwawndbp:

Unw(aOwwbu nuzwnpnipjwl GG wpdwbh Yuwentgwépwhl (uwhunwlniguw)ht) w-
shGwppntlbph nnynuwhl ibnwzwndtpp, npnlp Lwpnn GG wpnyntip LhOtp uwhunw-
ynigltiph ppwlghnl L bGpwHpwlghnl puwlwlwlwl nbnuwpdbph: 2h dunynid
Gl nwppbp dhpwduypbipnud wskglbiihu npng uwhwnwynigGliph hnnuyghuwgh, niphp-
Gtph ptiwpbuhwh hGwpwynpnipynilp: Ujuwbu pb wylybu, Yuwhuywd ublnwihguywy-
ph wanunh wnpjnephg, fusnpuuGltpned wbnh BG nuikGnud funpp nbRwpwndbn’ duwu-
Gwynpuiyby wqun  wihGwppyuyhl $nlnh L uwhwnwynglbph Ppwlghwlbiph L
bGpwhnpwlghwibiph npwlwwi b puwlwlwiwh Yuqih 06:

Guwpnn bp bqpwlwglly, np pwngwé pehelipp wgnuh wnptp wnpynupGiph
Upw wikglbihu dhowwyphg guntynquyh jnupwgdwd (Ginpdwd) L YtGuwaquigywdsh
phnuhGpbgh nhiwdhywabpnud Ghwunnn nwppbipnipynuGibpp wpunwgnintd &6 wqun
wihbwppduypG pnlnnid L uwghtnwynigGiph ppwlghnt L Lipwdpwlghnb Yuqdnud
wntinh niikgnn funpp wbnwwpdtpp:
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Unyniuwly. 3
DL-thahlh L wdnGhnuih unydwinh dpw wdbkgnwé Candida guilliermondii BKM Y-42
tudnpwuGltiph ywnnigdwépughl wihGwppniGbnh pwlwlwlw Yugdp (100dq gnp
hutnpwulybpnid dyg-ny b 9%-Gbpny wihGwppniibph pOnhwinip qnuiwnhg)

Ugntnwhl Ugmnh wnpyntpllipn

pwngh DL - hghl _
““’“&:ﬁ%‘”” llziﬁﬁpwnutlmo
wihGuppnid| ¥ ;.i;‘l‘;l’:;‘g' NHe | popa-1 | copd2 | gnpa-3 | thapa4

tinp pwlwlnepinilp

Sig | % | 8o % [dha| % |G [ % | olg [ % [ dug | %
ghuwnh 500 | 794 [ 625 | 1.78 | 625 [2.24] 500 [206| 422 |1.41| 525 | 1.98
\hahG 1045 | 756 | 2484 | 7.06 [24.84]8.91] 2300 | 9.49 | 2250 |7.52[ 2270 | 858
hhushnpG | 1376 | 5.35 | 2275 | 6.41 |1447[5.19] 1140 470 2465 [824] 800 |3.02
wnahGRG 4245 1 16.50 | 586 | 1.67 | 375 [1.34] 375 | 1.54| 437 |i46]| 450 [170
-] 5110 | 19.87 | 7645 | 2174 | 6000 [21.51] 5375 |22.47| 7220 [24.15] 5380 120.34
uBahG 7000 | 3.0 [13.09] 3.89 | 1147 [4.09 | 1040 | 420 | 1820 |6.09] 1430 [5.11
lg hghti - - s L= o= =i - | -
o ninwidann | 2950 | 11.47 | 3640 | 10.19]3203 [11.81| 3058 [12,61| 2430 |8.12| 2170 | 8.20
phinGhG = - T e e - : 3 z
wywGh =75 | 702 | 2037 | 8.22 | 2434 [B8.74| 2560 |10.56| 1700 | 5.68 | 2500 | 945
honiapl | 1500 | 5.83 | 3600 [10.08] 1750 [6.27 | 1250 | 5.15 | 1330 [4.45] 2000 | 378
K, — bp. | 2500 | 072 [ 3160 | 885 |3175[11.39 375 [13.09] 3075 [10.26 3175 [1200
Buww 7330 | 517 | 3300 | 9.32 [ 1660 |5.95] 1330 | 5.48 | 2000 | 6.69 | 2000 | 7.56
tjght 3000 | 11.66 | 3500 | 9.80 | 3500 [12.55] 2143 4750_|15.88| 4750 |17.95
finudbln | 25718 30132 2 24246 29839 26450

3-3 tudnpwulytph Ynndhg wdhGwppniGph D - unbphnhgnitpGenh L
nwgbtwinGhph jnepwgiwl gpw fudnpuulluht wijinn hquinbbiph wqnbgnipynilp

bnlwlh whnwywh hwiwuwpwlh ybGuwphshuyh wdphnbh Gwfunpn hbitnwaqn-
tnepynLGGpnud gnyg tp tipdb, np wihGwppntGph (wywhGh, Juwihah, (bghlh) rw-
gbiwwnGbpp Guid D-utnbiphnhgnibinGlipp wybih wpnyntlwy bn jnipwgyned b0 ubnuw-
showdwyn fudnpuwulliughl thunpulnbbp L wrwidGwwbu fudnpuwubluwht wdwnnih-
quinGlip wybkipwglibjhu (Hastsn H p. 1984; Barnacapsn, 1996):

Utip ynnihg wywnghquinh wqnbignipjwl hwngp hbnwgnuybg dwipwiwub duny:

Ywpkh t EOpwnpby, np wywnihqunh Giwh tpEYnp Yupnn b wuwytiwGwynpyby
Gpwincd winGhwlyh, YhunwdhGabph (wn pynid Tuinpuutlytph wéh wwwhnddwh hw-
twp wohpwdtan phnunhlp) L fudnpwullybph wop fupwlnn hGwpwgnp w)| dhwgnt-
pynLGOGpny: ®npdbpp gnuyg inytghG, np hpnp wybjwgdwd wywin hqunnud wwpne-
Guwlyned b wibwl pwlwlnipjuip wonGhwly: dhunynud Owl wywnihquinnud phn-
whGh nkpp, pwlh np fudnpwublbiph wEtwh uGinw)hl dhowwypnd wyn YhunwdhGp
wuwpntGwlyned b ownhdwg pwiliwlnipjwdp: I

Nupwnpnipynelp YhGnpnlwgytg winnihquinh vwhunwlnigGtiph b Gpw $pwlighw-
Gbph Jpw® npwbiu fudnpuulytiph w6h hGwpwynp fupwGhslbph: Wn Guywunwlny fudn-
puullwihG wyinnghquunp 3 whquid LGpwplyby b uwnbgdwl L hwjtigdwk, wybnhtnk
LGpwnldty guGnphpniqugiwd b ytipGuinywépp LOpwplby ht dhiinpugiwl  ubpw-
ntipu G-25-h oqlinipjudp:

fudnpwuGlbph owwhiwy weh wuwhnynn winGhnuih unypunh pwlwlynipiwub
1/10 dwuG pun waninh tydhdwitiin puGwlntppudp wywnihquunh (nétigh uyhnw-
yniglbiph fuwnlntpnp futinpwublytiph wsdwG Shewiwyp wi|bpwglbihu, [uhuwn fupwi-
ynud £ fudnpuwublbph wdp D- Gud DL - wihGwppntGbph hwywjpnul wetglbihu:

UjGnthbwnb fudnpuullw)hl wywnihquenh UbpGunwopp Gopwpluty t pnwlghn-
Gwglwh’ hbpphynpughnl Bnwlwlng ubpwnbpy G -150-n (waunwpwlh pwpdpnt-
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pinilp - 60ud, wpwdwghép - 0,5ud, phpnpwghwih wpwgnipnilp - 0,50)/pnwtincd,
$pwyghwlbph dwdwip - 50): Mwpgdby b, np wiblwpwpdn tupwihs wqnbgnipnil
niGh 11-pn ppwlyghwh: Wn pwlghwi by oquuwugnpdyti t hbnwquw thapdbpncd:

Llwp 4-hg wwpq bpumd £, np wdunihqunh swhunwyniguighG 11-pn ppwlighugh
wqnbgnipjwl nwl fupwhdnid t dhowyw)ph 2wpwph Ghnpnuip (Jnupuwgnedp) fudnpw-
ullyGpp wainGhnwih unippwwnp Yuwd thghGh L- L D-unbphnhgnibpGbph, hOswbu Gwb
nwgbdwunuwghl fuwnbnipnh Ypw witighbhu: Gpb winGhnuwh unudunh nbwpnud th-
owwph zwpwpp uwweyntd £ 17-pp dwdnud, www winGhnudh untgpwinh hbn wy-
wnnhquunh 11-pn. ppwlghwl wybjwglbihu awpwnph SEnpnudp wiwpungnud £ 8-pn dw-
onud: bpb D-LhghOh nbwpend Shewuwjph awpwpp uwwreynud £ 78-pn dwdnud, www D-
thghGh htitn wywnnihqunp 11-pn ppwlghwl wybiwglbhu wpwpp uywneynud t wp-
nkl 24-pn dwdnud: bpb DL - (hghCGh nbupnid vwwedned £ 60-pn dwind, www DL-
thght + wywnghquwinh 11-pg Spwlghw nwppbpwynwd 2wpwpp vwweyned £ 20-pn dw-
dnud:

1000 1§
50Q
s
=
2
3
o
S5\6\I\8 Y J
T [ 1] 1] 1 1 [ L] L] -;
0 10 1820 30 40 50 60 77 178
bGynipwghwyh dwdkipp

L4, Ujnnthquinh 11-pn Spwlghwih wanbgnipinilp  awpwph Shnpdwl dpw
Candida Guilliermondii BKMY- 42fudnpwuGltiph dnwn’(hqhlh unbiptnhgndbplbpp L
nwgbdwnp npwbu wgnunh wnpnip oguiwgnndbihu:

Muydwlwlws Gzwlwynudln’ 1. (NHa)2S04, 2. L- [hghh, 3. D - (hqhh, 4. DL-hqh[, 5.
(N_H.;);SO4+U3311, 6. L-[hqhﬁ +Udby, 7. D-thhﬁ+u.‘b”. S.D]..-thhﬁ"'uilﬂ!
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Udwinthqunh 11-pn $pwlghwh Gowh wgnbgnipynil £ panlnud Gwl YEGuwquibg-
Jwéh nbwnbuwlwd gnpswlygh Jpw (04, 5): Uuwtu, bpb D-lhghlp npwbu wgnunh Shwy
wnpynip oguiwanpébihu YEluwquibqwsh wnbnbuwlwb gnpéwlhgp 38 % b, wuwyw D-
thahG + wywnihquinp 11-pn $pwljghw nwppbpwlynud znipe 88% E: bk DL |hahGh
nwppbpwynud 44 % £, wuyw DL - (hqhb + 11-pp ppwlyghw tnwppbpwlyned 100 % E:

A

1004

50+

Shunbuwlwh gnpgwlhgp %

1 2 3 4 5 6 7 8

u.5. Ujninthquinh 11-pn ppwlighwh wgnbgnipynibp  YhGuwquilqyuéh YhGuw-
uplpligh Ypw Candida Guilliermondii BKM Y-42 fudnpwulltph dnn’ ulGnudhpuiw)-
nntd |hghlh untptinhgndtipGtphp L pwgbiwwh wnlwynipjwip npubu wgninh wnpynip:
1. (NH4)2804, 2.L - (hqhh, 3. D - (hqhl, 4.DL - |hqhG, 5. (NH4):SO.+ Uy,

6. L- thghG +Ud+y, 7. D - 1hghl + Ud+1, 8. DL - thqht + U4

Nupwapwy £ np 11-pn pwlhghw fupwlnud £ ng dhwyl wywbhGh D - L DL-dLbph,
wy Owlb L-0bh b wdnGhnush ung duwnp jnupusgnedp:

fudnpwublyuwihG wywnihqunph 11-pn pwlghwi Gowl wqnbgnipinth £ panbnud
Gwl thnpdwpyywé wiwhh, Juihth b Gghth wwppbp unbphnhgndtpbtiph b pw-
gbipy fuwnGnepnbaph fudnpwulltph brndhg gnupwgdwh gpuw:

UdthnthGny unwgyws ndywitbpp” Ywpnn Glp woby, np fudnpuuGwght wdnngh-
quunh uwhwnwlniguwhl 11-pn $pwlghwi (uinwgyty b wywnihqunh bphunywéph
ubibwnbipu 150G oglntpjwip dpwlghnbwgiwh topwnplbind) fupwind t wihlwppnt-
Gtph L=, D-untiphnhgnibpGtiph L nwgbidwnbbph jnepwgnudp’ wipwgquwgling uGlnugh
Uppwiwphg zwpwnlbiph jnipugnuip (Ypdwnnud g dwqui) b pwpdpwglnd fudn-
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nwublwhG Yhbuwquibquéh uhlpbgh winbuwlwh gnpéwlhgp: Ulswih hwwppphp
t, np 11-pn $pwlghwG qquith fupwlnid t ng Shw)G nddwn jnpwgydnn wohGwppntlliph
D-utntiphnhgnibpGbph L nwgbiwinbtnph, wyy Gwl L-uinkphnhgndtipOtnlbph jaupwgnudp:

EOwywlwpwp hwpg t wpwewlnud uwhunwynigwihG 11-pn dpwlghwh Gdwl wg-
nhignipywh GEuwGhgoh Yepwpbipu):

Jwuljwbwgh t, np uyn ppwlghwb gh Yupnn Swewbi fudnpuubysph witwl dhew-
Juypnud npwybu wgnunh wapynip, pwlh np wn ppwlghuynud wqun wdnGhwlh ww-
pnLGwynepgnilp 2w phy £ 2h dhunygnud, np fudnpwullGpp Ywpan GG dwuwdp wpn-
wnbnihqh GGpwpyb 11-pn dpwlghwh L gnjuglb] awn thapp pwlwlnpjwip L-wdh-
GwppntObp: Uwluyl wju hwiquiwbpp sh Ywpnn fwhwh GwGwlnipynih nulbGw),
pwih np fuinpwuGlbph wih hwiwp uGinwihl Shpwdwipbpnud wwpnbwlynud 60 w-
thGwppntGtin’ wybigniyuyhlG pwlwlnipynillbp: UGnud b Gpwnnby, np 11-pn ppwl-
ghwl nunnulh fupwlnud b fudnpwutGlbph wép wihOwppnilibph wnwpptp untiphnhgn-
dbpObpGeph wnljuynipywl wwydwGbpnud fudnpuublbpp wikglbihu: 3Gwpuynp £
11-pn ppwlghuyh uwhunwyntglbpp thinfuwgnnud G0 fudnpwublbph wpnwphl dbd-
ppwih hbn b wyn Swiwwwphny fupwGnud pehelbph wtp:

Uy hwpgbphl wwnwufuwb unwine hwdwnp wihpwdbizn £ Swyuw b hwnndy htnw-
qnunnipnilGhp, npp dbp httnwgquw watuwwnwlpGlph fulnhpa

3 -4 Candida guilllermondii BKM Y-42 fuinpuwuGlbph L -wihGwppw)hl opupnwqh (L-
U@0) hGnnilighwt

Gpwlwinipjwi whbwplnud G2Ywé t, np L-UBO-G hwidwnynud Ep pGnupjwb oo phs
nwpwoywés phpikGn: Puyg YbpghG tpynt tnwubwidjwynud hwjnbwpbpdbghG win
$bpdklnp wwpniGwlnn th awpp opquihqdlbp: Uwuelwynpuwbu 6M3 YEluwphihw-
sh wiphnlh wpluunwlhglbph Ynadhg dzwldtght wyn $bpdblunh wlwhynipjwl
npulnpiws nu hGnniyghugh wwydwGbp, npp hGwpwynpnipnil nybg hwjuwpbipb
wyn ptipdbbhinp fudnpuuybpnud: Uwubwynpuwyby, gnuyg kg, np Candida gbinh
fudnpwiuGybph Ynndhg wihGwppnilbph wnwppkp uinbphnhgnibpbtiph U nwgbidwintph
jnipwgnuip wanGhnwh unippwnp thnpp pwlwynipymbibpny Jud fudnpuubywihG
wywinihquinbGbpny fupwibine nbwpnud upGpliqynud GG D- L L-wdhGwppywihG opup-
nuiGkp, npnig wiwhdnepynilp shGnntlgdwd fudnpwullbpnud pwgwljwgnud £ (Barmaca-
pan, 1982; Hasmm 1 ip. 1986; Barmacapsn u ap. 1991; Massan, Barxacapsan, 2000):

Ubp wnwy fulinhp npytg dwipwiwuGrepwip ntunudGwuhpl) wdwnhqunh uwh-
inwhnigGbph 11-pn $pwlghwsh dhengny L-, D- L DL-wihGwppniGtiph jncpwgnudp n
futnpwublybph wép jupwlbne wuydwGibpnd L-wihGwppwihlG opupnwih plnniy-
ghwjp wpngbup:

®npdbpnud jnupwpwiynip Ginghl wybjwgyty 50 npybu wqninh dhwl wnpnip
nwppbp wohGwppntObp L JbpehGOtphu wqninh 1/10 dwuhl Eydhuwi bl wihlwshG
waqnu wwpntbwynn wdunnihqun:

®npabph wpynulplGbpp wdthnthws 60 wnynwwy 4-nud: Urgniowlhg wwpg
bplnud £, np Candida guilliermondii BKM Y-42 fudnpwuGltipnid L -wihGwppywjhG op-
upnwqu sh npubnpyned uGytpp winGhnuh unipunh Yud wihwppniGbiph L - utnb-
phnhqnuibipGiph Ypw wékgltbihu: LnyGhuy uinpwulytph wdwnnhqunh uyhunwlnig-
G6ph 11-pn ppwlghwsh wybjwgnuip depnhhzjw| wwppbpwylbpnud sh fupwind bip-
okGwnh YbuwuhGpbqp, phl, hOswhu GpkighGp, L- wihlwppnlGtpp hhwiwih jnupwgyned
b6 wwyiwlunnpbing fudnpwubytph wd b hwiwwwinwufuwbwpwn showywjph aw-
pwph ynpwgnud; udnpwuGybpp, npubu wgnnh dhwl wnpgnip, D-unBphnhqndbplbp
Ywd nwgkdhly fuweGnipnibp wwpneGwynn uGGnuyghl dhowduypnid wikglbihu pehe-
Gbpned nunpdjuy sh apubnpdnid L-wihGwppyuwihl opuhnuqui: Pw)g D-wihGwppnt-
Ghip Yo nwgbiwnGbp wwpnibwynn ubinuyhG ShowdwpbphG Gpb wybpwgdh fudn-
nuwuGluyhl wywnihqunh 11-pn Spwyghwl, www hGngnygydnud & L-wdpliwppyuwhl
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opuhnwqui: Uuwhuny 11-prp dpwlighwd ng dhuyl jupwind £ D~ L DL-wipbwppnt-
Ghiph Jntpwgnidp (wnwgquglned b dhewyuwynh pwpwph jnipwgnidp, pupépwglnid Y&0-
uwqubqywsh wnlnbuwlwd gnpéwlhgp, YnGwinnud jwg pwquih wnbnnnipnilp), uyl
Owl pnnacggnid b L- wihGwppyuijhb opuhnwqui: LGn npnud, SEpdtGuinh honnlyghwih
pwndn gniguihpGtip 66 unwgynud wiwbhh D- L DL-aLERh nwppbipwlitpnud hwdw-
wunwufuwbwpwn nbuwlwpwp wlnhyneegniGp 8.0 - 9.0 t, D- L DL- JwhGh L (GighGh
inwppbpwlGbpnd” 5.0 — 6.0 £, hulj thqhlh D- L DL- tnwppbpuyipned wikiwpwpand
t 14,6 L 15,2 (hwiwwywinwufuwbwpwp):

Unjniuwly 4

Uwnghquunh 11-pn dpwhghuyh wqnbgnipniip L -wihlwppujhG opuhnwah
hGnniyghwyh dpw Candida guiliermondii BKM Y42 putinpwullytipp wdhOwppntbnh
unbphnhgndtpibph L nwabtdwinbbph ypw wsbgltihu (GiniGbpnud wdnbGhnudp
untppwinh wanunp Ybpeluwlwh YnGgblnpughwa 4,7dydn; fwd dq b UdhGwppntbph
ynGgbGwnpwghwl, pun wamnh, tydhjwibbn b winbhnuh ungdunh pwlwyh:
Uwnthqunh uwhuwlneglliph 11-pn Spwlghwih YnlgbGnpughwl, pun wqninh,

tyypyw G b wdnGhnudh uny Swinh wgninh 1/10 dwuhG):
Dbpdtounf
3| Uamah wngmpp Pageaaie: %ﬂf{ﬁf 1 bl o
Shounuypms inbngupInp | bl wiyinfufnipinilp
(duni) Suilyphgn % (Ulydn; NHs dq.
gnnouran wufunlnightl)
7 2 3 5 [}
1 (NH4)>SO4 24 37 0
2 | (NHq),SO:s+11-pn 3. 10 39 0
3 L - wjw 24 31 0
4 L - wjw +11-pn $. 10 39 0
5 DL - wjw+11-pn . 10 87 8,67
6 | D-ww+iing 3. 10 82 7,60
7 L - Juyg 24 37 0
8 L - Jug+11-pn d. 10 40 0
9 DL - quy+11-pn $. 10 81 5,40
10 | D-Jup+11-pn d. 10 78 4,95
11 | L-bjghl 26 32 0
12 | L- |6 +11-pn 9. 10 79 0
13 | DL - |kjghl 42 16 hbwpkp
14 | DL - bjghG+11-pn . 10 80 5,35
15 | D-b+11-pn . 10 79 4,75
16 { L-hq N 36 2o gl el A3 i
17 | L-(hq+11-pn 9. 10 85 0
18 | DL-(hq 78 40,5 hbunphp
19 | DL - jhg+11-pn $. 10 92 15,2
20 | D - (hqt11-on 9. 10 88 14,6

Upuwghuny, htinwgnindnn fulnpuuGytph L- wihGwppdwiht opuhnuqltph Yalhuw-
uhlptigh fupwlhy 360 hwinhuwbnud L- wihGwppniltnp, L plnhwlwnulp, win wbuw-
ytinhg wpnyniGwybin 66 wihGwppnilbph D- uinbiphnhgndtiplbpp L rwgbdwinGhpp’
pwlp fudnpwubluwihb uwhunwynigltph 11-pn Pnwlghwyh htinn gniquiyghhu:

Uju wpnynilplbipp hwiwhniGs 56 6M3 Yabuwphdhwih wiphnbh Gufunpn wzhuw-
inwlipGtiph htin, npnig hwiwawyG' fudnpwuGlliph ubinuihG dhewdw)pbiphl wihGwp-
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pntibph D-uwnbphnhqndbplbphG nt pwgbitwinGbiphl wdnbGpnuih untpbwnh thnpp pw-
GwlGbp wybpwglbihu hGnnygynid t L-unihGwppdw)hl opuhnwqui (HOaemn, Barpa-
capsn, 2000; Barnacapsn,2000):

Unynpwpwp $bpdkGinGtph hGnniyghwh fupwldnud £ $ipdbGnh untpuinpuwinndg,
puyg tkp ophGulnwd L-wihGwpsywihl opupnuquw sh hGnniygynwd $EpdkGwh untpu-
unpwinny’ L-wihGuppniltpny, wy D-wihGwppniGipny: RGnpjwl dbg Ywh npnz pw-
gunnip)nilibp, Gpp $EpdkGinGEpp hnntygynud 66 ng unipunpwinnd, wyy aiphy dhuw-
gntpynilGtipny: Wuwbu, gnyg b wpwé, np Aerobacter aerogenes-h hhuwnpwnwaqw hi-
nntligdnid £ ng pti hhunhnhtnd, wyp neenlwGuwnny (Wecell, 1970):

3.5. Candida guilliermondii BKM Y-42 fuinpwuGlEph L -wihGwppywihG
opuhnwaqh Swppnidp L hwwnlnupyniGitpp

Ubplhugnuiy unwgywé 60 L-wihOwppyuwjhG opupnwah pwpdp wlmnhynipjwdp
wpbwwpuinGep wwppbp wnpniplbphg (pwlnbphw@bp, ephintolbp, fudnpwublytn,
pwpénwlwnpg uGybp, odh pnuyl, aykp, YwpGwuntGitn L w)G) (Duerre, Chanrabarty,
1975; Pictorius, Voss, 1986; Bocholt et al., 1995; Barnacapsn, 2000; Toriis et al., 1994;
Zhang et al., 2003; Stabeli et al., 2004), Lu et al, 2002; Nishizawa et al., 2005; Kitani et
al., 2006: Jumbo et al., 2003; Yang et al., 2005): Lzwd hbnhGwybbph Yandhg Yh-
nwnywd dhpdkGinp dwppdwh dEpanGtpp uygpnlpny dnin L0 (wnuwybwgnid, hbpdh-
wpntd, hnCGwihnpuwbwyughG pprdwnngpwdhw b wjib) b nwppbpynud 60 hhaGwhw-
Gnud ogqunwignpdwé dnpbynywn dwnbpny ne pnGwdnfuwGwlhsGtpny: UkGp Uhpnb)
kGp Candida tropicalis DH-3 futnpwulnhg L-wihGwppyuyhl opuhnwgh Gwpndwh
huwtiwp Sawlywé bnwlwlp (Barnacapsik i op., 1991; Barnacapss, 2000):

DhpubGnf Gwppdwl Guuwwnwlny Gwhu L wewy Candida guilliermondii BKM Y-42
fudnpwublybpnud hGnnuygyty b L-wihGwppdwih opuhnwqul’ wadbiglbny fudnpwul-
.4ytipp DL-thqhfp npybu wqnuih dhwl wnpgnip wwpniGwlnn ubGnuwjhG dhowijwjpned,
fudnpwubluwyht unfinnhquinh uwhnwlnigugh 11-pp ppwlghugh welwynipjwdp:
UjGnthink fudnpwuGytpp hndngbbhqugyty LG 0,05M Na-K $rubwinwihi pnipbpnud
(PH-8,0) Mnunkp-byybotioh bnwlwyng: Uy tnwlwynd wwwnpwundby 10%-wling
hndngbGwn, npp gkGinphdnigut) t 18000g-h twy 30 pnwb nbingntpjwiip L hnwqu
wpngbnnupwGtph hwiwn oquiwgnpoyty b unwgyud ytpGuinqwépp:

Jwenpn bnwwnud YbpGungwépp GGpwplyty b hbpdhpinpugiwd ubduntpu G-150-
ny (gywé wanwpwlltph oglntpjwdp: ©npdbph wnnniiplbiphg wwpq bplntd £ np
$tpikGing phyinpyty t 13-16 pwlghwhbpnud dbl ququph aliny, dhlsgnbn ptpdka-
uwhG wiwhynipyntb snilbgnn uwhnwlniglbipp Dhunpyby GG 3-24 dpwlghwlbpned:
dbipghGu GGpwnlyby t hwenpnwlwl $pwlghnbwgiwd, winGhnwh unypunng wnw-
Gwguiwd, hbyphynpugiwh b pnGwihnfuwbwluhl ppniwwnngpwdhl nwbwlyGbpny:

Candida guilliermondii BKM Y-42 fuinpuulybph L-wihOwppduyhl opuhnwgh
neuntibwuhpdwé hwnynipniGitph wprynilplbpp wiithnthywd GG wryneuwl 5 -ned:

Unmniuwl 5
Nhquishlwgynn wihGwppnilspp
Ly 3 pH UnjGlniywn

phun nkquwdh- lllu?wfgiﬁ#ih owwnhintd ljzhnp Km

Gwgynn

L-wjwGhG | L-hhuwnpnhG 7 4510
18 L-{kjghl L-inphywnnpwlb 7.2 50,000 &Y

L-yui hG L-wpnihG

DbpdkGinh dwppiwd nng plpwgpp withnthwd | wyyniuwl 6-nud: Uyuwhuny, dkq
hwonnub t unwiw Candida guilliermondii BKM Y-42 fudnpwullytiph L-wihGwppywyhh
opuhnwgh 26,2 % bpny, 52,0 dwppiwl wunhGwlnyg pwpép wlnhdnipjudp (nbuw-
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Ywpwn wywnhynipynilp 65,55) wpbwwpwn, npp L ogquuwgnpédyty t $bipdtlinp
hwinynp)niGhtpp nuunuifwuhpbpne hudwp):
Unyniuwly 6
Candida guilliermondii BKM Y-42 tudnpwuGytph L-wihOwppyw)hG opuhnwgh
dwpniwl bnwwylbpp.

bbpdklunh Shuwlw-nwp
wiwnhyn- wl-tnhynipyne
pjniln Egnhh‘ﬂg,f" Gp NH;
(wigwinguwé qn‘:' (G| inu/g
NHzp 0 E9 yyhawni-gh
udlydnbpnd) dpws

LGnhuw-
Gnip
Swwyp

Uwpndw(|
wuwnf-
Buwlp

SbpdkGunh

Dpwhghwib
nuibghwlbpp bipn

3ndnglifiwinh
LpGunywopp
glinphdnignud
180009, 30 pnuyk)

10 22,50 1,26 1 100

=]

MbEpuunwspp G-150-
| htiihinpw-ghwyh
(3-24 Dpwlyghwblin)

7.5 18,01 1,81 9,90 93 80,04

. lahGsk 50% huw-

[Lunkgnudp
dnGhnidh
untbwnni (30%-hg
5,0 10,12 15,57 12,36 44,00
qignud), wnwapp-
ynud ubipwntipu G-25-

ny

. |CL-4B ub}wnnqui-jny

b nGwhnfuwGuwlnud

2,5 9,8 0,195 50,25 38,80

(25-42 Spwlighwibp)

LunbgnLop
winbGhnuih

uny hwinny b
hpwlghnbwgntd,
hwqbgnud (50%),
hnGwihnfuwOwlned
PD 10T
hnlwthnpuwOwyh-sny
(7-8 Dpuwilighwbtin)

25 5,90 0,09 65,55 52,0 26,2
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UGhpwdbawn t Gzby, np mwppbp opquibhqdltph L-wihGwppduht opuhnwqlbpp
untpunwpwinwihd vwbghdhynipywlb nbuwltinhg fuhuin nwpptipynd 66 (Rbiqudp-
Owgiwh Gipwlw wdhGwepntlbph puny, nwppbp wihbwppnilbph Ghwndwdp wly-
wpyntpjwl wunhwing), nbquishGwglnid £ 12-14 wdhGwppnt, hul Proteus vulgaris-h
$lipdkiunp nbquihiwglnud £ wpninthlngkl 20 wihbwppnilbphg 0hwyb 8-p (Duerre,
Chakrabarty, 1975): Lechevalieria aerocolonigenes pwlwnbphwitiph Ynndhg hwijpwne-
nntgpwihl whnhphnnhl ebpklwdhghth uhlpbqp Ynnuifnpnn 11 gl wwpniGwlnn
Lywutnbph 1 q6Gp, npp Ynnwynpnud £ L-wihlwppduhG opuhnwgh uhlptqp, npl nulh
own pupdp whnhynipnel wiwhphninhlh GwhwGeip hwinpuwgnn 7-piapn-L-inph-
wunnpwlh Gyundwdp (Nishizawa et al., 2005): Npnz aY0tph dwplh L-wihiwppwihb
opuhnwquil mbh hwlwpwlyntphwy hwnlneenid b pupdp uybghdhynipntl dhuyl L-
(tjghGh OYwwnduip (Kitani et al., 2006):

Ubp 4nndhg unwgywé hwiwwwnwubuwb o itpp gnyg G0 wwihu, np Candida
guilliermondii BKM Y-42 judnpwulltph $hpdkGinp PH owwhinwp 7,2 £, npp dnin £
nwppbp Swgiwh phpibinbhph gnigwlhGlphl: Pwg (Eynghnbtiph iL-4-nyd hlnniy-
gunn L-wiihGuppyuwihl opupnwqwi nibh wiundnp fubu ppdwihl PH ouwwpind b
ihwihqugwd £ (hqnundGhipnd (Mason et al., 2004), hul ondwyhl Ywpdhnp
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