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Abstract: Earlier in Korea Kimchi was made in every family
and every province has own taste and specialties. These days
almost of the Kimchis are manufactured. We collected variable
Kimchis, which were made for private use and isolated
microorganisms. Some interesting micobial cells were
identified and studied for its application as food and drinks.
One of them was identified as Lactobacillus sakei KJ123.
This strain is known as producing interesting aromatic
components during Sakei fermentation like Kimchi in
variable conditions. We tried to develop a health beverage
with fermentation process. The Cucurbita maxima has been
known as a traditional healthy food and variable positive
effects on the human body were already reported. In this
study we tried to develop a production process for a healthy
fermented drink on this substrate with strains originated from
Kimchi. Many kinds of lacctobacilli species existed in the
fermented food cannot survive in the acidic conditions like
human stomach. So we selected resisting strains in this
conditions. The survival rate of Lactobacillus sakei cells in
the artificial gastric juice and bile acid and other physiological
characteristics at the variable conditions have been tested.
After fermentation process some sensory tests on the product
with panels were tried.
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AR AAIA o2 ezl gxEa] A 250 A2
e Qart 1A s AMgE 5= 9oy, AAE wilS
L Frof] kst SRIRE H7kste] QPAIRE waAlzl Aol
o} [2,13]. EAl SEuERs 28, 3 210 Mgkl T2
3t 7RIS A Y= Aol tigk B2 A7) vkt Jel =
o|FR| AL Qe 53] x| ¢] wapye] 28z ndE
of| tigt T2 117l tigt 7 s, ARAAR1 vkt &5 g
& QU 750 @A, W T Sof| ekt ) X8
w31 Qo 53] AAaapgox] Aol Bolshe ikt
of oJaf A== FARES Ul ol 2R8-3k it ol
o5 AFEE Wl J MHFFAdE olFA ke Ve
olm] o MHFE A grt. wetA 1 gAREES
71674 SEH AES BE FARAAR o]gE o], A9
JoFdst = AEEA7 s X, 18l A7 A%
o] = o] &= Qlr} [1,12]. 53], Tllelli= probioticsZt
= 71%54R1 SR fAkto] 55 Al Qlt}. Probiotics
= Aol #5E AF ek Zlojgk A W WAHEAS
adst = Q= dutgejolAE AER 5o 5= v

= A AAEERAR & 4 9l [4,15,16].

R 223 st #ilo] SrkehaA] AR Eolu
o1& o] g3t wa32of tidt AF 77} o] Foix]7] A&
o} A7 1 sAAES) gl 98el TaHke @ AR
Shrolof| Al 21453k Aexig o7 vhE Aol vis) A

o FEg 7IFEis 7, F2 e dEE vE A

o A7} ekst Zuksl EqfolM e 2 At (6], Hit AT
Ay} douke 52 guthn) Jh2H o =2 o] 101)
ol o A1SAL] Fo% A|Hr} H= dalst EA
oM o] H2 FulRTh HAxlyoizhg oAt 4
AZE So] ] A VT [11,22]. 021k FHke] thokst
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ol gt ¥l Tut WA} [18], aLTrhel 2EkE 71
STEE AEAT [20], £ ‘:Mi [23], =919 [8], 38H
71 [9], ZHTAIE [3]%50] BAlHSIH 53], 2
) 0} deu A E Td Mﬁf‘; daaEL
fraktE Aol Eejslo] AR as el tist v

H01 [19], oF4 AERRE oA itk wepb A7
whente] ] o0 fi HH 9 FAol warte] A5y
VITA 7S TR TR AR Ak TR SRS

Feketaizt gkt
s oqrrLOﬂ/‘iL A& ] AR Pgolla T A 354 &
AR NN #& w251, L. sakeis 57333} L. sakei
facultative hetero—fermentatlve F4kFC 2 | glucose fermentation
= E?'SH lactic acid ©]%]° acetic acidt-} 1 ©]<] ] o2 2k
= e, X3 SR A5 AlEete]
Zq"Whjr 71eF A dhbES Alslo] A= Hﬂﬂo]‘ﬂ
553 305 Ad A2 g A7tk B3 probiotics 9
w5 gRlshy] 28l Uiy es/ds &l tidtol
gk St A3 252 7hsAde ERIski

2. 45 R 9y
2.1. ARG A Ak £
b2 AeA 9] AR7Pgella] e A elA welst

o A= w@2A] 3599 ZAX|olok X|= A8

oM Basiglon, & 352 HAAE AEE ARt &
2] siirt. 2] 9 owljekel] ARE-¥ A= MRS agar Bi=
broth (Proteose Peptone No. 3 10.0 g, Beef Extract 10.0 g,
Yeast extract 5.0 g, Dextrose 10.0 g, Polysorbate 80 1.0 g,
Ammonium Citrate 2.0 g, Sodium Acetate 5.0 g, Magnesium
Sulfate 0.1 g, Manganese Sulfate 0.05 g, Dipotassium
Phosphate 2.0 g, Distilled Water 1.0 L/Difco)?|tt. 2]
Akt CH123-2 AAu| o] A5t 36 ‘C shaking incubator

oA rpm 120 0.2 48A17F HIFAIZ] 3 4 Cof|A] B33}
T O F ARESIGIY. YT I glycerol S 11310}01
-80°CollA 37Hemic} Alchaisict. 57 ﬂz‘:zoﬂﬂ
AN Fo dehe Z‘é% e o]FollA <1
olenz} o]Jo‘%LE/\}oﬂ/q Aloh-o- 1}.9_ ﬂiﬁj /x]ﬁv]oﬂ
ARSIt

R

22. 88 B4 A}

TS G3AA 30CollA] ek oA 120 pmOE
HHOC;t ]'93\1_4' ]—n-x_ 4}\]7]’ U]'T:]' ZH—A o]—O:] E—J}J}Cﬂ]
(Spectrophotometer, Shimadzu)® 359 ¥ 53 555
=43}t FFEE 660 nmolA] S, Q1S Z0]7)
2)&}o] ZE/\E ZSHH 3|A5t & =A3tt =4 T F2x]0|
slAulE wstth ojd, YA (autozero)> ST ARE-
s}, o) 7}3 DA 7]15_ (u]—o]gﬂa]l/]ﬂ;\]i@’ sk
£ ARE3te] 505 nmellA] S st SlellA] AREst 71 E=
FE0] 557} 600 me/diZH] AZAJo] glor g o] W9
QI Bol oA Mele] 27 St IS FHEZ ol §

ato] 3] Mgtk Ela Y SR AMulE
o} e 7)ES] ARHPHE (Table 1)°l] St

Table 1. Measurement method of glucose kit

Blind" Standard”  Specimen®
Sample (mL) 0.02 0.02 0.02
Enzyme solution (mL) 3.0 3.0 3.0

*Blind: Mixture of distilled water 0.02 mL and enzyme solution
3.0 mL.
"Standard: Mixture of standard solution 0.02 mL and enzyme solution
3.0 mL.
‘Specimen: Mixture of specimen serum 0,02 mL and enzyme solution
3.0 mL.

2.3. A A A WA #F &

Q15§92 Kobayashi 2] Wel w2t 1 N HCIS ARE3)
o] pH 2.5% Z73F MRS brothl| pepsin 1%% 3751
ARSI [16]. 7]7<]°ﬂ"i 28 f§AH1S 36'C MRS broth
of A 24217 BIFAIZ] - 15 mL tubeel] ¥l 3,000 rpmell
A 301 A § s dE Mol 15 Egeiglth
35 el Aok sYdsh ok O]J‘ﬁoué g 5 36T
shaking incubatorl| 4] 2’\]7J Hjekst 3 107 &]A5}e]
MRS agartf#]o]] 0.5 mL =231e] 36°C vljl7]ollA 484]
Faeket & AdrE 574 stk TS pepsing
71| ¢l pHE B5-A] 82 brothE o8- 315t). iz
79 4L 10781E St gl tigt i

Al AR AR 0.45 um©] membrane filterel] S
5 A8

2.4. &5u} v R AR

Sl SEHRe AEAF FF0 7 20074 1080 B7 %
FHoll g Zlow M AsAldeld Tdsisivt. v
B e ! *ﬂ’éo}o% FA WEal (-80C)ef] Xt
shaA] ARGSISITE A Al 2] j]'ir 18|32 A
Fow vrglon w9 385 2] M3 (1 emolah
A= REo g Zhet EepAdol ¥ :?: 60 CellA] 1213t 5
SIStk TEE wiA = AEEelE AS § Hatsto] ARESt
Oﬂq- H—Uhf-‘ﬂ_ L 55, pH%): = }\g‘ﬂ'—ﬂ-x-] ._J\‘]oﬂ ]_g_
A= AESOIE AE $ 0.45 yim®] membrane filter®]]
e 5 A= ARGSIITE

2.5. @38} " X o A f4bet o] A3 pHE A

B Aol A Beldt 5= CHI23S F57) thE A7k
Lo Wauk viA] (5%, 10%, 20%), 250 mLol| 5 mL*
&S - 36 C2] shaking incubatorol|A] 20A17F F<F vljQF
shaA FHEs} X w5, pHikS S4sIlaL, S
e flek 2o

2.6. AN T3y Wi HaEO| FHEAE 4

E. coli k125 LB brothel HjFsle] LB agar 5 mL7} =32
el E. coli 0.15 mL 2SI 1 E]? whou v
0.45 pmol] AE HaE-S =3 paper diskE = 5 plate]]
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=90} 0% 36C incubatoroll X 18AI17F wllFst E. coli
k120l thgt SredS 57dst7] 218l LB brothHi#] 250 mL
ol E. coli k12 24A|3F vll%F Skal, MRS broth 50 mLe]| 7]
9] 9k CH123-8 250 mLell AlIAIZ]L 5 4A7F 7HA 0=
T2 AEE AR 5= vl 1 mLE 13,000 rpm
O 53 4] skar, Bt paper diskell 4 100 L
FEHAZ T 158 AFATE 22]3 MRS agarell 109)
314 (D.W 9 mL+E. coli 1 mL)$}E. coli= 100 pL spreading
skal, 113 ¥ paper diskE WA F4ell SdFal, A9=
S =

2.7. HPLC £4
=+ CH1232] 1jokelS- 15,000 rppmeoid] {aRelslar, A
oS AFH3H] 0.2 um membrane filter= ©1¥}5}31, HPLC
(Acme 9000, Youngjin)= 234t} AR A2 Organic
acid analysis columm Aminex HPX-87H Ion exclusion
columm (Bio-Red, U.S.A) % A 2%+ 35CE 74|
AZT. o873 0.008 M #4ke 0188191 0.6 mL/min ©.
= o Bk ARS8 SR 20 WL ©]9lem, UV-
detectorE ARE-310] 220 nmeolx AE3ISIT

2.8. pH, A Q4= 9 B2 S

pH#ES] 57 pH-meterS AFE3slo] 4 454k
T v dgeiH 3 17.6 mLE E2ojWl U SR
17.6 mL=E tfalo] & 25 352 mLE = 3 phenolphthalein
oS- 237 713tk 0.1 N NaOHE4-2 #dsto] 30%
Bt Egdlo] ARRAA] k& W) 74A] ARE-¥l NaOH &Y
o] gko 7 AXKINITE A 5782 1071E 0.9% 2985
o] 314%F ths MRS agarili#el] 0.5 mLE =2 3+ $-36C
o wjek71ellA 48A17F wiealgltt. o] FEUE Algstod]
SIuE ekl | mLse] TS S7FsISich

29. 2219 459 AFIA

AR elA welgh w15 CHI1239] #H24] 255 471 919l MRS
broth 50 mL®J| 30°C shaking incubatorolA] HjF AJZ1 3
250 mLell Aleujekste] 25C, 30°C, 35C Zof 9=
shaking incubator®| 4] 120 rpm&] F=71o)|A] vk} T},
1831 2A1RF 7 S = spectrophotometerE ©1-83519] 660 nm
oAl FAEE Skl glucose kit ©]-831] tubedl] a4
N 3 mL S AAIS} A (B DWE ol835ie] tix
TOF BISILE) S 20 uLg €ar 37.5CollA] S8 $ 550 nm
oA EwFS S5k, pH meters ©]-8-5F] samples
tube®l] 3 mL¥o] pH#LS =733t

2.10. 16s rRNA Full Sequencing

S A= T BHo) 7HE 2 A= F1s1o] 16s IRNA
full sequencing= 3}31T}. 16s rRNA full sequencing= $+ 4
3= rRNA database (NCBI: national center for biotechnology
information, RDP: ribosomal database project, ERRD:
European ribosomal RNA database) 2} B]w st thi v|AY

ol ofwl FRHe| nlgze] ¥ Hgl=A) st

211. 5=, HEA7ME 93 e SR o AHA
dsH wiAS FEEE 10, 20, 30%S THEo] WhE A)Z)
FAIE= wet weightE ©]-838to] Qi) aA|7F HE=
12, 24, 36, 48 A7 Wa = AJFTh o]glA vhsoixl g
55 15CE WZste] 54 F49 (W9 F2 54, ==
474, BE 37, R 24, wile- LR 1) o= Bl
e AL s AR R0 12 ARKSE | EAr
A o2 Slelnt WeEE 29 AT O| Tks
Star, &k, A9k, Ak, 0k} g8 Gt @ F o= tigky
gl Ay 137 o g AT

3.89 9 g

3.1. AX A A 232

AAelM FaRtoZ g5 55 weElsh] $151e] MRS
HIXE ARSISL, w5 1955 w2lsiQlh. vk & 2iks
APEE Zlo 7 298 4= Qli= pH 4 ©l3ke] H5 Algls)
o] F3E5HE AHIE 1 F 55 T2 o] Ue
75 MBS gl tigh Ak Paial 245 <
3l wh=A] AA7dstal, ssIsivh e sk, o] i
ol dist AS54S AT A3 4} (Fig. 1-3)°]]
°Jahd OD #te] Wiske}l o] e s Fal 30Coll
A 7P 2 AARE, 25 Coll e} Blagls u 2 xjoli=
ATt WhAe), 35 CollM= DA 52t 7] s d
g 2= I3tk CHI23-> Ao s 2 Agsh £ of2
ks 7 538 THEE HaaE B S8 A
o] H7¥e A9 T olZnlE Adsto] AEe FvE St
AR Qe wlg- f-8gk fet Al
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Fig. 1. Growth of Lactobacillus sakei at 25C.
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Fig. 2. Growth of Lactobacillus sakei at 30C.
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Fig. 3. Growth of Lactobacillus sakei at 35C.

3.2. AF AN e YA HF B

frkts 552 ARS8 SlsliMe fakto] Ot =
£ 9olM ke AY 5= e URkdo] etd) HE4
o7 MY 3F F 252 APEsIGla CHI232F 8k 155
o] Alopdgitt. CH1232 10°H) 34181o] MRS agardi <o)
0.5 mLE=Z51e] 36°C vljef7]ollA] 48217 vkt & At
= 574 stk Awsr 53943 3.7 x 100 CFUmLE
A ek e wiF el At e 1071 3]4 81
MRS agarti#]el] 0.5 mLE="gste] 36 C w7 ]ollx] 48417k
Hjoksk & Al =43 A9} 1.2 x 10° CFU/mL7ISIT
A HelA FARFS] L Abdo] #EE oL} Sk
gist Upibdol 9ls-S RISk (Fig. 4).
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Fig. 4. Growth of Lactobacillus sakei in the medium of Cucurbita
maxima.

3.3. Q13 FEA g WAAHF &

Uik frakto] fliatel] Aohdsitt stoix 95 Fketo]
oz oA HA SAES T3} sk HeM g5k
A Bk 9EARS fARFS AFEATE B O W
ol o] YAl Ealsfol ol fAakto] Aopa] Edk 8t 4=
AT} o] AF2 AFLdeja] Aopde fAFS 7L
A8 33T 10%9] oxgalls broth #iA|ol H7Fete] &
HjoFst & wjokE 2 1079 2415ke] MRS agartliA] o
0.5 mLE31] 36C wljokr]o ] 48AI17F vjokst & A<=
= =74 it A =443 2.2 x 10° CFU/mL7IE
Al 5= 9ISt UIERTE AF YN 2 s Tz
ARESISITE Qe Aol QlyEsal Adong oz
OF ARG AL o AR H7FHA] %2 MRS brothE
ARR-3117] wWiEolth. tiRTR TR At A NE 10%
9] oxgallHiA| oM %= CH123 fAkto] Alopd= 7o 7 izt

=3tk (Fig. 5).

400
——5%
e 0%
g 2%
-]
E 250
E 200
2 e
=]
100
_*-_-'-‘-I—u_._._
50
o
] 4 8 12 16 20
Time(h)

Fig. 5. Glucose Degradation Lactobacillus sakei in the medium of
Cucurbita maxima.

w2hA] CHI23-2 g 2)3E Akbgolld wilg- 5835t 7}
u|AEE AREE = Qe Ao F AlEHETh I CHI23S
g gy}, AR oA 5 e RS AT 4 Qlo
v g & 18] 7R FEEoR 2k ot
7t asaAatel] A8e = QS Florh.

3.4. 16s rRNA Full Sequencing

9 AES Bl HEFH o= Fd o CHI23¢f thsh
16s rRNA Full Sequencing= 31 = 542 A5}
t}. 1 A3} CH123<2 Lactobacillus sakei®] 5] 99%
2 FAFHJY (Fig. 6). L. sakeiv glucose fermentation=
Z3) lactic acid ©]&]°l| acetic acid-} 1 ©]2]¢] Th= FAk
£ o] A= facultative hetero-fermentative -F-3Ht
07 ARG el SR MAETTY wAsH SRR
Ao Z Yeht 71X]9] ghef] B2 S = Zlow I

ATt [19].

Table 4. Taste of the Fermenated Drink with Lactobacillus sakei in
the 20% C. maxima extract

degree of sums of mean
factor F value
freedom  squares  square
treatment (sample) 11 54.0 4.9 5.5
panel 12 24.5 2.0 2.2
error 132 118.3 0.9
total 155 196.8
55
5
5
4
=%
.5 —B-10% !
0%
3
9 4 3 12 16 0
Time(h)

Fig. 6. pH-Change with Lactobacillus sakei in the medium of
Cucurbita maxima.
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3.5. G5t uR| of| A U 5317 F9] OD, 51, pHEHe] WS}
suk vix| oA FE W L. sakei2] OD k2] W3lE 2k
sk Ay} A7) wstel] whe} whaut w)j=) 2] 5717} 20%<]
AFolA 7 wo] S7F & gl sl HH= 5%<21
735 71 Wi (Fig. 7). B8 whaHhlA] o] 5571 20%<]
97t e 590] AR} Irgdo] wWo] AR Fo] X|=
718 291 8 5= QUATH (Fig. 8). pHEES B 5% 5o

HiAjelA] 7 w2 pHZF VFERAAIRE, 5%, 10%, 20% 5%
B gro] 4k As &R sIQlY) (Fig. 9), WA, 20%9]
e EhR|olA L. sakei®] /37 2 8o 7R st Zlo
2 gl Ho] 20% F=0] TuhixE HAuiRE AHsl3ict.

= .. -] g
st '|
; & EL -
3] =
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g

Fig. 7. Acid production of Lactobacillus sakei in MRS medium.
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Fig. 8. Acid production of Lactobacillus sakei in the 20% of Cucurbita
maxima extracts.

Lineage:
Results for Query Sequence: unknown, 1288 unique oligos

domain Bacteria (20) (malch sequences)
phylum Firmicutes (20}
class "Bacili* (20)
order "Lactobacillales® (20)
family Lactobacillaceae (20)
genus Lactobacillus (20)
5000261305  not_calculated 0.922 1441 Lactobacills sakei; HS-1; AB124845
$000320214  not_calculated 0,921 1409 Lactebacillus sakei; AB183697
S000393208  not calculated 0.911 1488 Lactobacillus saker; AF401673
S000417782  not_calculated £.911 1328 Lactobacillus saker subsp. carnosus (T); CCUG 34545; AY204889
5000417786 not_caiculated 0.914 1339 Lactobacillus sakei subsp. sakel; DSM 20017; AY204893
50417768 not caiculated 0.916 (335 Lactobacllus sakel; KNMRS2C; AY2G4895
5000608879 not_caiculated 0.919 1471 Laclobacillus sakei {T); type strain:DSM 20017; AM11378¢
5000610971 not calculated 0.924 1477 Laciopacilivs saker subsp. sakei 23K; CRO36503
SO00610975  not calcwlated 0.919 1476 Lactobacillus sakei subsp. sakei 23K; CRO36503
S000610978  not cakulated 0.915 1478 Lactobacillus sakei subsp. sakei 23K; CRO36503
5000610362 net, cakulated 0.916 1481 Lactovacillus saker subsp. sakei 23K; CR936503
5000702037  not_calculated 0.911 1394 Lactobacillus sakei; probio-65; DQ631413
5000734171 not_caiculated 0.905 1498 uncultured bacterium; SPB26; DQ922980
5000736646  not_calcufated 0.918 1504 Lactobacillus sakei; PSH-313; Q989236
5000806297  not_caiculated 0.924 1452 Lactobaciius sp. CWBI/B-655/{ES12); EF370992
S000867833  not calculated 0.920 1439 uncultured Lactobacillus sp.; SFL-1; EFS90122
5000341643  not_calculated 0.924 1476 Lactobacillus sakei; NRIC £125; AB362606
S000941644  not_calrulated 0.920 1476 Lactobacilius saker; MRIC 0126; AB362607
S000941646  not_caiculated 0.924 1476 Lactobacillus sakei; NRIC 0128; AB36260%
5000941768  not_calculated 0.908 1441 Lactobacillus sakei, NRIC 1609; AB362731

Fig. 9. Comparision 16r RNA Full Sequencing result to RNA databases
(NCBI, RDP, and ERRD).

3.6. 714 B4

MRS HiR|A CHI230] Akt 5713k HPLCO] &J3t -4
A} lactic acid 269.8243 mM acetic acid 65.2770 mMZ
w0} el uiR| o= Tae) sk 5%, 10%, 20%
ol 212} 5%, 1.9031 mM, 10%, 17.1971 mM, 20%°14+=
26.2830 mM = A =Stk &, ©auk vz 9] FET) =S
FE o TR i, 6 B oo Abo] AEE R wo
uke- o] 835k vhg S50 AW sAdo] ANk el Suto] 734-
Hoh o fad Aow gt (Fig. 10,11).

rl

Fig. 11. Lactobacillus sakei survived in the Artificial Bile Acid.

3.7. fANE S 3vhe R U B0 484 A

E. coli®ll T3} antibiotic testZ¥} clear zone©] FAHI O
2 (Fig 12), TR =0l digh a8 540] h& F10% Als
H}, 257 gl FHrtste] -4 71s-& 71dE 5 9l
< Ao Ak g 2 7P E ke Vs
3} A WEFAIEAS] e 7ol 4= Qlrt. oF 18AIRE uiigk
5 oigetell disk Asid-e g1kl fikto] HE4 o
2 5S35 AR digeltt, digel A ] tiidAlol=
TAREe] 7 Fosk o), kit as st ojokEe]
ohd 7|5 2lEe] ERel S=ol7] wiiel ok e nA
ol tist A Gyl A3l iAot A}
tig=ro] &% plateolA] ©aut vi] WaE-S- E31 paper
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diskE SHCE A5 14 mm2] SejolEo] Add Zls &l
& AT (Fig. 3). WAHA] oF2 do) vixE =30
paper diskeA = EjolEo] FAJEA] ot ojFloRE B
o} tipdtell thet e de- fakr WheEt viA] EE]
w2 pHell €Jgh Zlole} S5t

(cm)
35
B clear zone(erm)

3
25

2
15

1

05

04

o 4 8 12 16 20 24 28 32 36 40 44 (h)

Fig. 12. Antibiotic test of Lactobacillus sakei for E.coli.

38, %59, WEARPE SN TESES BN
whgle] S, BEAE A Aok gleA AL
= algie}. o] AL of- sl o WA 1
& 220 B AR oRIEE AT /|5E E S
AAE Aasolol & Zolth, A3 B FA1R-Ae] AbgH
Fae Thest Lot

W A E =5 -1=13-1=12

QA et AT = 2 AFE - (A B AR + g 7t
AHE) =155 - (11 + 12) =132

T AR = F ARG - 1= 156 - 1= 155

<Al >
7157 (CF, correction factor) = (&) /% A
= (384)*/156 = 945.2

A5 AR = (2 AIE sk 3] Alle] &/ 2F A 5ol
o5k AL 315 - CF = {(387+39°+ 327
- +23%/13} - 945.2 = 54.0
' FARERE = (A5 tigk &2 AlEe] F/2F did el

gk ZAF 8159 - CF = {(26° + 19° + 34°
- +29%)/12} - 9452 =245
Z AT e = (AN Q-8 BE gholl thal] 717ke) ghe Al
alo] A& 2h-CF={(4*+3* - - - +2%)/12}
-945.2=196.8
LA AlE e = A - (A5 AR T+ g AR
=196.8 - (54.0 + 24.5) = 196.8 - 78.5 =118

<A >

NE P EAAT = A5 I AFHA R A=
=54.0/11=4.9

g 2 B Al = i 7 Al o A e
=24.5/12=2.0

2218 FRAT = 24 AT LA AFE
=118.3/132=0.9

<F%k (32>
AlF ZPEgE= AR Bt 22k Bt Al

=4.9/0.9=5.5
s 2EFgk= s b G Al e Ak F Al
=2.0/0.9=22

A2} 22 AP (18]S ol&3to] 22t Faleixl gho=
AREA S $MISISIT) (Table 2).

7150] ¥li= Fgk2 dAl 3= FINVE o]g3lo] f-o4=
5%l slldsh= 1.86%k= T3l A15.9] Fik 5.501,
7150 H+= FE2 1.86 O|EZ A|29] F3o] 7|+ #hETh
X Fo5= 5%olM ©3ut dlg g s ug
AZFEE A2 oE 549 AolE HRlvka & 47} Qltt
ket H2 el wEAhE 4 e i b=
AE % HAARE 250 JYAIFA ERolslof i,

Table 2. Proximate composition of pumpkin and sweet-pumpkin [23]
(unit: %)

Enerty . Crud Crud Crud Crud Carbo-
Moisture

(Kcal) protein lipid ash fiber hydrate
Pumpkin 27 91 09 01 05 08 7.5
Sweet Pumpkin 66 79 1.7 02 02 11 180

4, 1%

b QIZke] o] &8 = 3l TP folRt vilE Fo
& TR ARJA o QElERt o] g0 gtor, whaalEe
T MAEEA AEY ATEE GAA AERE
TR ALE At AT/ o] 7] bt AR
=0 2] B F4E 3o S8kl ARl gtel] wet A
T AJEHOR o] Folx|aL Qltt. ke R o]t A
o ikt v lE o] Ak sk v At H o= ov] Q)

wopt 4 ok

[e)
T
L
S

oA 7S A7FAE0l 2RE W] AlHEgl

st A Tl vEe] A8S Mol Az
AHEQL BEAF A AR 7P e deA gl
WEAE & et AAEe] tazz]l 989 FHke-
cAZHE 91go] ot AR, SlE7IREe] Al Ak HgAIA
Toll F2 AFoR dEA glov], JhRE| o) =T} Fet
o, P}, RV Ie@, Ik 5] Aeledo] & W o,
A, | g0l o] gl AdAEelv 23] Bt
U2 IRl Hlsl 719220l gt 28917} Har, §=e]
715 SEskelM AT 7hs de] thdkes] 2 Ao 8
U ZHE AL glom, T Wt Ajwr o) sk edal
FAE AT F e 79 glonw sl AFor: I
7HAI7E 38 ALOR 71T QI Fi =l A48 djEo]

S



380

Korean Society for Biotechnology and Bioengineering Journal 26: 374-380 (2011)

aEsige] wgt S FoAIBRE AHAT 35EhEA
oFFo] ohd AE 0% Q1A sl 2o gk thekst
71673 Ao AAkE| AL Sl Ao, o] T 53 AT
o] gate}, Aota iy delHar Qo] HE kS o] 43t
Mz FE9] 7 AR I ARk ) ERE S
sp7ol] k7 o7 wgkEh weuke ol sukht) =17)
© U 2Zront 710] sutyl= g e 9 HjER, 57
Ao gefo| =31 FHElFo] 87.9%F e HOF Hho)
5ESP Al wWRoks dE o7 £E3lal Qi) [22].
53] Hulst Eokoilx] 2 zlgfal Wo] Ao Fof Ary) A2
Faal A7FAE o Wy wheuke- ARl S
o ME =2 F7HE W Qlof x| W 7k #oke] o] g4
dell tigh A7} o] FofR| AL glom AP wE A
Ay whguke] 2 EA Ax st A1 %S 93 A5
379 HA3} A7) ¥ Fek. 3k geukS o]8-3k
21350 tigt AR whauke: o] 83t Rkrd o]f212 AlE,
choul Hrleol e sty e] 715 Ul B4 23] 59
AG7F B FQAar, vwE] & 71349 715, 571
A5 SHoR B ouf tlokst 71 a3l o] 2420 -8
A7t skt Az

kN
2
N

5.28

ZA)o]| that A= @ e X &A 07 o] Fol R, e
S8k Avls mE3I9ITE 53] A= 7 7ol vk
AB2 grolu gl ullg- thekskar, o] A9 4 dg=d
o] Fet el ufet nES] ST tekehA Hof
En|2L g AvE A7) Fi= gelo] wuk B Ao
= U} ol Tkl o] 714] Aol v eSS skl
B ol 5% AlEAkds)el $-8o] 7Fssitha AlRE
= 1S AEsle] AEA o7 ATt Seuet i
Q1 2ER1 AAE o] g3 o7 HA] A7 X|&4 07 o]F
oJ=) a1 Qict.

E4%E §ANTEE Lactobacillus sakei KJ123+= £3] AH|
o] Mg el FEE S, U el 59 IR
TREths A B el ERIsh A, o)E A7ta
S5 el Hgsh= TS AXBIITE e A St
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