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SPuete] AFHE AEL £7Y 7|E0 wet
A 71| FEIE 7" T Jou, ASUEE
71E2 2 e u AXFCLEAL), FFR0LE O
T i), A, AR LEAA), FF, AERF
(ZE 7, 39) 2 7E 45 (Vs F)eE
ERE & Utk AFLE AF9 ikl AxF
AL FH80 I} FAEE HL, EFS
g4 F7] oA FYE HE vEZA AT T
S AXA 9. AeLEse 2 SAS
ZA =Hedl, e AP TolzE Holx, X
= g9 £%o| microflorad] 2J3F E3hitg u}
Alolu, A= Tarl FHELY el flvks
Folth. AFTLFE AFE 7NLslr] AsiA] A7
Ao A& + UARE, ATLUE AFel I+
ZQl Q%lo] F= u|AYE = starter cultureE 7)
A e JEshe Aol #AHFE 7leo] §88 T
Ae F8F 2ot B 5 UAE Aot o2 7|
g 7Fse] dEAE LEe 83 540 AT
< /MAEAY, F79 71E H9E sty 2o
ZAAAR LEAF S WL/ AY, LFel Fdst
£ T8 TAEY %S S8 BE AFY F
Aol FA] & FFE vAAY FH9E A=

U] ES] AEe A T BEAFY 2SN

sl e $81 4 gl 7He4ol Atk
g 5 Aot WEkA EaoAs AFLE AF9] T
Fol Bsl= AANF(lactic acid bacteria), %
o] (fungi), &% (yeast) 5o FLE F+ = §A
F7|& talA 29 BI= st

1. B Xt (Lactic acid bacteria)

HENFo| Hsl= RAFO 2 Lactobacillus,
Lactococcus, Leuconostoc, Pediococcus 18]l
Streptococcust & E 7+ Atk Bkt FoilAl
A2 22A7)E0] A7, HEEHAL HEHA =
A LactococcusE FE 4 Uo. Lactococcusol| =
%83 7152 7k plasmidSe] Exjsh=t] 1 7]

9] ¢ ZA] lactose & citrate metabolism, prote-

olytic system, bacteriocin 4% = bacterio-
phagedl] & PE T2 & =+ Aok =T o]y
3 plasmids 779 H4S 95 AHH = 47
2p 2271e] F3219] Ho] (gene transfer)oll I
83 83 plasmid cloning vectorS< 7J&sl=
Hol| & AMEE|o] $it}. o]Qo|E Lactococcus= A
3t (conjugation), FZAEY (transduction) S

2} Q1 §4AF #o] (gene transfer) systemo)
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282  Uon, AFHHANA (in vitro) UFPZ
(protoplast) & W= 42, #)AY (regeneration)A|
71 %, electrophoration7|®¥]& A3 3&AxSH
(transformation) & E3le] A2 #FE 7I2A)
Z & Ut

olH3t Z4kte] FA7)4l(strain improvement)
= A% AT = HE FolA 229 AF4
F el §88 4 A= 7Hs48 3 ¢ &9
2o, HR 9 AojFel 83 AFE e 7o
2 293% Lactobacillus plantarum®] B2 A=)
o2 A3z bacteriocing AJ3h= FFE 3
e FolA BEldt fAx 23S B 1 A
9] bacteriocin Y45 = tha, FAAEA E
t 54 T UAE Hkel AR 9 FEE A
A7 S & 7 AT

2. 3°%o] (Fungi)

W AIEO AME-E = fungal starter cultureo]:=
FH o7 Aspergillus, Rhizopus, Actinomucor,
Neurospora B Monascus 5& & F At} ©] 59|
A Zo A {83} starter cultureZ o] £57|
AsiMe 540] gla, FHEDS AR ¢,
Agae] T 3 A Pol 48 AL,
Y 2 AFE AT /S AR|sta, viEAs)
A @& olF] (off-flavor) & AHeHA] Polok &
t}. 3Fx|9t fungal starter cultureZoj|= v|&o|L}
o} 2z} tAMHE-(secondary metabolite)@l myco-
toxing J4at= AE0] Aet A2 27 7le
< AH83HY ol 54 tAMIES A S A s
o £40] gle #FE ML = Ao 3380l
o8 2EEE AFS 2 pH7} =20, o]2d
& pHollXies He4daold 54¢] e #59
AZo] 7hsslAl "ot o]f 7%= bioprese-
rvative7|5S 7FH 422 3 A ™3 (transfor-

mation)2] WS E35]A fungal starter culture

o FUAA ol @2l 45S AAAZ 5 Aok
T O 224 d2A4 MEFE] WS A3l
g Fx8 Kojittd AEFE W=x 7162 &
T Ao P G2 Kojid FollA A2 b 4
g 2= 2FFY e A AFE TS
o] she FA7IAT AT 1986 d el A
2 7|mgAelA g EAS §8 3o A2, WY
£ T 711ee EHAG. |adrke AL
122 A 23 sEo] $% FH 2
TSR A §Yo| 5%
o] e AlEste FEo] FH 4AE 7K
FEE ves dH 43U

3. % (Yeast)

A%, 2FoAx 53| Saccharomyces’= HEZ O
2 Atz FeA 7P 8% ngER
g A gon fEUete] MERILF Ax Fol
Me 8% A4S st vl & 5 o
olzigt T84 wWiel AR A AT AHE
H x| v|yES shugitt. ar9] {43 g2
< A A7171908 AR F A WL RE se
lection, hybridization, rare mating, mutation %5
o] FEA! WP HZ9] DNA 223 7S
283} protoplast fusion @ transformation 5-2]
e & 7 U e vAESH vRVIRE &
529 cellEx 2 5% a79 {AAY foreign
DNAo9|| 9]&}| transformation®] 7}%38}c}. Trans-
formationg F&AHo2 Y57 YsiH F=
Saccharomycesol| Al AHEE 4 A= oY EH9
cloning vectorgo] 7j¥ Hl=t] o5 Yip
(yeast integrated plasmid), YEp(yeast replicat-
ing plasmid), YCp(yeast centromeric plasmid)
2 YLp(yeast linear plasmid) Fo|t}. 82 &
ZHg B3l F20] MAHE E19 o & 5o 2Y Al
who]] AMRE]:= Saccharomyces cerivisiaze Zo|A] &
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49 AJAEo] 7§14 (higher levels of maltose
permease, maltase)® #F7} JaL, - (starch)
< YT Yo R dlo] 2 5= AT Saccha-
romyces cerivisize #F2] /1Y Fo| ok, TG
FR B AT A9 FPE ETSL 2
RAES] AAAQ] 8ol E7HA] AgRIAEC] U
ot AQAAM e FE AR ARl A 9s)
olm] PTG R FFE 7HA I e A7t
T, =3 fRFoE Q2L #FE 44 §5HA
gom, AAZ LaAFY 4KRiglel o] &5 = iy
9 FAELS 535l A A fsvte R
£ 2 598 24 7 =3 stk

4. Y 12

npzx]et o 2 genetically modified microorganism
olut, i3t ulAEel o5 AikE AFS A3
= Ao 3+ QHYA (safety assessment) L 37
o WA PR Tels) molol sl A2
FAO/WHO?2| 353934, 4384 7)&l
93l AJ4ke food productse] ¢34 H7iel theh
guide lineS W E3IATE. 2Fo)A E3] n|AEo
9)5] A4kx]= food 2 food ingredientol] t3t oF
B B7HE 1% 2AE FolAM T3} BRE
A EY o33 2o ARE FHx 22 S8
AHEE v Aol the 2734 (taxonomical),
%] (genotypical) ZA7} Eslojolsl, ERZ
FHPE NAe 9ls AHEE R EZ (genetic
material) 2 7 §4do] Z 9 EHo] U Aol
oF ta o3t FF9 ZAHE gl Aolojof Jirt.
AA 2 gene transfero] ARE-E cloning vector:=
A ZE hostol] HZE t}2 | AYEE transfers #]
o= Zlojojols, YA 2 genetically modified €l
oY E 29 PGS A2 AU FARll 9%
FFAHE2] eFH4A] 18] 11 genetic modification©|
AF Jgell U JFE n]AA] FeTke] ofF

2 7]E} biological containmentol] 23] 37}3ict.
A 7}X] genetically modified microorganismol|
o)a) AJ4kd A|EF, &4 rennet= 1990d FDA
o s 2 AREo] £%1%91l, starter culture®
= baker’s yeast2 AFEE:=  Saccharomyces
cerevisiae7} 1990\ | A] L ARgo] FTAIAH O
2 509 971 Ak 29 ASLEAFY L
& fl8 fFAFIec] HEE 7 Ae AL
Bou, o3 MEe FHFEH 71PE ol &l
e Ao A, 2ol gk WA ALE A A
H Anjzte] $8EE Este] FXIE ook & Ao]
o}.
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