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Abstract

This study investigated the microbial community and quality characteristics of traditional soybean pastes (doenjang) based on the
aging period in Gyeongnam province. The samples were collected from seven regions in Gyeongnam Province (Goseong, Hadong,
Haman, Hamyang, Sacheon, Sancheong and Uiryeong). Contents of moisture, salinity, pH, and acidity of doenjang after 210 days
aging were 56.40~65.21%, 9.05~16.08%, 4.88~6.86 and 0.64~2.14%, respectively. Lightness significantly decreased over the aging
period, while the redness tended to increase over the aging period. Yellowness was from 21.39~26.81 to 21.10~28.36. Reducing
sugar content was from 0.31~1.45% to 0.11~3.13%. The amino-type content increased from 141.87~495.13 mg/100 g to
328.53~823.67 mg/100 g. In contrast, the ammonia-type content declined from 136.74~364.70 mg/ 100 g to 128.62~331.00 mg/100
g. The overall total microbial count did not significantly differ, but it tended to decrease in sample GD4. Fungus declined overall
or was not detected. Coliform groups were not detected in all samples. Lactobacillus and Bacillus cereus tended to decrease over
the aging period. The common fungus and bacterium were Aspergillus oryzae and Tetragenococcus halophilus, respectively. After
the aging period, the predominant fungi were Candida versatilis, Candida apicola, and Debaryomyces hansenii. The predominant
bacteria were Tetragenococcus halophilus and Cronobacter sakazakii.
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Table 1. Changes of quality characteristics of traditional doenjang in Gyeongnam province during aging period
Aging Gyeongnam traditional doenjang
Contents ~ period
(day) GD1Y GD2 GD3 GD4 GD5 GD6 GD7
0 61.7120.4652  57.112021™  57.96+0.64%"  61.73x0.11%  63.67£023"*  57.95:0.80%  56.42+0.74"°
Moisture 30 61.124030%°  56.31+0.36%°  56.93+0.117®  61.02+0.19%°  63.49+0.33%¢  54.97+027%  56.97+0.47°°
(%) 90  60.86+0.14%°  57.15£0.27™  57.54+0.18°®  61.76+0.04%  64.08+0.13°  55.49+0.17%  57.31+0.52°®
210 59.75£0.09°  57.58+0.16°%  56.40+0.417  61.62+0.18%  65.21+0.03**  57.5040.37%  57.94+0.21"°
0 9.53+0.08%  13.4440.02%  12.65+0.06™  13.17+0.06°  9.24+0.06™ = 14.43+0.21%  12.62+0.15™
Salt 30 14.0740.25%  13.93+046%  162140.15*"  1326+0.03°®  9.39+0.06%  13.3140.05°  12.58+0.10™
(%) 90 14.37£0.16%  13.81+0.10%°  16.43+£0.05**  13.31+0.08% 9.45+0.02%  13.60+0.19™®  13.03+0.09"
210 15.09+£0.08%  13.50+0.03**  16.08+0.30"°  13.13+0.10™ 9.05+0.08%  12.41+0.107  12.75+0.01™
0 6.15+0.02% 5.13+0.02™ 5.97+0.01% 5.16+0.01™ 4.58+0.01% 4.64+0.,025 5.75+0.03%
H 30 5.27+0.015¢ 5.13+0.02™ 5.28+0.025 5.1440.02 5.18+0.02% 4.71+0.01%¢ 5.4240.014¢
P 90 5.5140.01% 5.30+0.01™ 5.40+0.02¢ 5.2040.00% 5.76+0.05° 4.82+0.04" 5.37+0.04%
210 5.73+0.08%° 5.66+0.03 5.48+0.02° 5.22:+0.025 6.86+0.03A 4.88+0.02" 5.5140.03™
0 0.95+0.02% 1.16+0.028 0.85+0.03" 1.14+0.04% 0.95+0.01¢ 1.67+0.04% 0.92+0.01%
T"_t‘?l 30 1.05+0.01™ 1.43+0.01° 1.46+0.03™ 1.28+0.01” 1.12+0.03% 1.94+0.01% 1.46+0.01%
acidity 90 1.2140.02% 1.67+0.01% 1.504+0.01<* 1.33+0.01™ 1.00+0.01° 2.26+0.02 1.66+ 0.025
%) 2140. 67+0. .50+0. 3340, .00+0. 26+0. ) X
210 1.2340.05™ 1.3140.05% 1.49+0.025 1.28+0.01°®  0.64+0.03% 2.1440.05%° 1.5340.03%
0 0.98+0.03 0.45+0.002° 1.17+0.01% 0.35+0.00™ 0.31+0.00% 1.45+0.01% 1.05+0.01¢
Reducing 30 0.78+0.01™  0.38+0.00® 0.87+0.01%°  0.19£0.00%  0.26+0.027 1.64+0.00"  0.80£0.00%°
sugar .
([,/f) 90 0.7340.01% 0.45+0.002° 0.75+0.015¢ 0.19+0.00%° 0.10+£0.00% 1.46+0.03% 0.5340.00™
210 0.89+0.00°° 3.13+0.46 0.8140.00°>  0.19+0.00% 0.1140.00% 1.98+0.00% 0.53+0.00™
0 328.53+10.13%¢ 290.2746.91% 212.80+3.70™  495.13+5.30%¢  193.67+2.91%¢  141.8742.14%  182.47+3.23F
AMINO-type 3 693 0041540 405.0744.50F 274.87+3.23%  595.0048.52% 3495343527  533.87+17.11% 426.5344.28
nltrogen Ab Fb Gb Bb Cb Da Ea
(me/100g) 90  787.73+4.28™  490.47+7.717°  309.40+2.42%°  647.73+7.71%°  610.87+6.31%°  597.8044.20™  552.5349.11
210  823.67+£30.84% 546.47+4.92*  328.53+13.31% 671.53+6.31%  654.73+4.50%  581.93+2.91%  561.87+11.32°™
0 312.9944.36% 275874237%  136.74+1.04  364.70+3.77°%  177.86+1.30%¢  178.47+1.425  253.43+1.04™
AMONIa-type 3 985 1413425 232.68:0.94%  164.0120.95%  340.66:3.33° 236926097  159.18:0.68"  159.16+0.39™
nltrOgen Cd Dd Eb Ad Bb Fd Ge
(me/100g) 90  245.92+0.12°¢  189.79+0.68™  165.14+0.76%  271.46+0.68"¢ 246.95+0.48%  127.77+0.48™  116.86+0.43
210 256.56+2.83™  267.47+0.81°° 185.10+0.86™  282.25+1.83%  331.00+2.68%*  146.25+0.85  128.62+0.65%

Y GDI1: Goseong, GD2: Sacheon, GD3: Sancheong, GD4: Uiryeong, GD5: Hadong, GD6: Haman and GD7: Hamyang,

? MeantS.D (n=3), Means with different capital letters in the same row and small letters in the same column are significantly different
between groups at p<0.05 level by Duncan’s multiple range test.
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Fig. 1. Changes of color(L, a and b) of traditional doenjang
in gyeongnam province during aging period. GD1: Goseong,
GD2: Sacheon, GD3: Sancheong, GD4: Uiryeong, GDS5:
Hadong, GD6: Haman GD7: Hamyang. Mean+S.D (n=3),
Means with different capital letters (regions) and small letters
(aging period) are significantly different between groups at
p<0.05 level by Duncan’s multiple range test.

o F7h= Ae =
57t &4 2719 vjus) &
SAGY pHY| FHEAE BAT 4
9] /o] Eof &F o] o

2AE Uehith. 93 ol Ethe 22 obF gol {71
Aoz Ho7HA] RS2 2uldth(Byun 5 2014). GD2,
GD6 A== </ & pH7t S7Hgte] wet Seldo] e
S7Fte A 22 AZHEr Kim 5(2011by2 AJFo] st
< AR gdd dFS =T, 021~0.55%2 MeE
HRPIL, & A+ Ao Hsf @2 gelg g2 H]lr o]
ZEo] I35} G490 amylaseo]| 9J5] BT o]-&Fo] ZF
S Elttal EsHgint Kim 520069 AtolA= €
o] <43713to] ZFtetel] it gkl o] dutdo s
WolAl= B3-S Bt g9 o] dashke A2 |
U RS ITY, I B4 71ER ol HER =
g 717ko] 7oA dgol AasHAl Hrk(Yoo 5 2000).

o mok |
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5. OlO|'=Ef &A I AIL|OfE} B &gk Bs)

3o opn|ieE] A 9 FHEYolE] A okF 4 A
= Table 13} Zt}. opv| el A= {2 ofn]iAke] opv|l
719] ALY carboxyl groupS 4 ol= A0 &2 || %+= of
b eAto] oW F7RRIH(Ku 5 2014). ofr| k8 Aae
F 2] T 141.87~495.13 mg/100 goll A <:A4] T 328.53~823.67
mg/100 gO & &/ 7]7ko] ZAustol| et XA o= {9
SHAl S7FFATHp<0.05). ofw| e} &4 T2 HFY] &4
L& woele At =y, 240 4 S 3 Tido] 24
20 &2 7lpEsfE o] ol AR AAJETHKIm JG 2004).
S opv| e Ahe B9 LGS Bl gt ot AR
T ek wo] Atk dEA SltHKim 5 2006). URHA]
o7 &Ado] Ao et opn| g Ha FFE SR
(Kang 5 2013). Kim $(2000) 2 Song £(2019)2] o)A
T /37170l 7ol whet ofm| g A4 ggo] S7tst
Rom, 2 Aot FARE 23S Helth @A ofm] e Hi
= AE5A]E HF71F(National Agricultural Products Quality
Management Service)o| A 300 mg/100 g o|ArC. &2 FA3s}al
Uow, 7 Alm BF A0 A3tstit

Ar ot Aaes wildo] FEofjst= HofA Eolw
Lukgof ofs A=, o] F7HERE ol HE F71H
Ao F4-Z AotA7]= a8lo|th(Lee T 2016). HHA Y
AT dRYole] da F2 &4 27] 136.74~364.70
mg/100 go| Al 24 T 128.62~331.00 mg/100 gO. & GD3, GDS
NBE AQsty AutAo g 7H4sts AFS H Tt Choi
S(2017)9] AoME B /44 o7fE & drU ot AA
7b AR o 2 FAote ARFE Hof, B AT ATt 4+
Shith. Lee 51(2012)2 WP e} starter 710 wE AE
o] dryole] i TFE SAHY=H, 4 27)0+=
44.02~208.07 mg/100 gol|A] 424 <A T 256.33~639.29 mg/
100 g0 2 &A4717F 5% A S7l6hs A= UEH
Song 52019y A& A9} FRYole Ai g2 54
S PFH0F 17783 my100 g0 2, B Ao &4 T ATt
HEo F2 S W, 4 & BE A8V Sk
ths 23t Adolstaitt. o|2A S716te olf= 4 5
ol 23 ®4Ql protease 5 o] EES|A FUA 4
291 R YolE] A49] FE 7tk AoE AZtEH
(Song & 2019).

6. D|MS i3}
S Rt nES] BRo R Qs 471t st &
Z Sko

ETH(Choi 5 2018). FEA| G0l Alxd AE D42 v

2 24 A3k Table 29} 2T} % F4E @2 & F 561~

[

& #4548 2 vdE 24 v 63

9.13 Log CFU/golA] 210Y <78 & 4.91~9.24 Log CFU/g2]
HAE Hyon, 4 & Autdos g 2719 94
Zpo]7} YA, T S7HE UEHA] ¥9kaL, GD4 Al =Rt
5.61 Log CFU/go|A] 4.91 Log CFU/g& 433 th. Choi 5
(2017)9] Aol M= w5 D7 & F=EE, 12%)= H7T
sho] 245 AR A, B S5k B B
11, HW#gHe 7.6 Log CFU/gO.& X A9 A7} gro] H|s)
W2 2 Bt Lee 5202002 A4 24S Fagr|E
(7], A}7], stainless steel 27], |-2/H)Z2 A3 & n|YE
LS B, #7874 AlR-g710] 2 J4

O =
- O
#4527} 7682 Log CFUMLE Bejor, T2 878t &
Ao B4 SHAZ A9 F 247t SAH0R Fast

= A%E Ho, & AFATe} oltt 49E Hioh TR
AES 87100 A2 B 718E0] B2 §7100A4 Ata
Fikgo] 7MY ot & # S7H&0] Eol=thal skl
(Chung 5 2004; Lee 5 2020). o]¢} o] & w4 54 &
710 g A e 2 FIFS VA, AE @FEEE F A4
9] Ao|7F Y= olf= B9 Al ol wE Aoz wet
Elth(Jeon 5 2016). A& Ha 27| #57F & A2 HF
o] ot ARl JFoE YZtETh(Lee 5 2012).
BEAY A BFY FFol= a7 AT FAHoR
4.49 Log CFU/g9] 72 ¥, £4 T 1.35 Log CFU/g2] gk
o7, &Aoo wet F38o] £7F AAEAY HEHA 23t
t}. Gil 5(2017)2] AL NE Aspergillus oryzaeS HZE5}o]
FTLHF A2 Axsto] ol SAsHe, Ha =
7] 6.45~5.65 Log CFU/gol| Al ¥F& 7|7t B¢t Axjdog 7+
Aottt g 8FAo = e AlROA HEEA gttt
KI5, Jang 5(2000)2] A= HE7} HPHof u}
o HAH o2 Fachs A Hol, & AFE0e} FARRE
AIE YT A5 R dHA Qe A A Al
A F& HFAOF 197 Log CFU/gIA &4 & 1.72
Log CFU/g0 & Z+435}19ith GDI, GD3 A5 B%: B7
°]1l, GD6 A2 27| AEHUH7F 2108 <743 + 3
2] ottt v A AlF -2 B S FRAIE 7
TFA(KFDA 2015)]4 10,000 CFU/g ©]3t& F30o] & of
=8, 7 AlE BF 22 PO R HEEH] Ao A3t
PHgt MY E4S Hltk B o] A& u|YEQd of
BottZ HE A=A HEEHA LA Jeon 5(2016)2]
AFoM e A G didvtato] AEHA LUeH, &
AtAel dXsteh B 54 Al ARS LAt W
Aoh= BHA, gt S412 HARo| et AlutE Fosto
712 o] FFE FH(Choi 5 2017). FEAY] A5 B9
BANFS &4 Z7] 2.86~7.94 Log CFU/gol| A 2.27~6.78 Log
CFU/gC 2 Zt4adh= AFS Btk Lee 5(2012)9] AT
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Table 2. Changes of microorganism of traditional doenjang in Gyeongnam province during aging period

Aging Gyeongnam traditional doenjang (Log CFU/g)
Contents period
(day) GD1"Y GD2 GD3 GD4 GD5 GD6 GD7
0 9.13+0.08%2  8.89+0.07% 8.73+0.05%° 5.61+0.04™ 8.88+0.18% 8.72+0.14% 8.38+0.12%
T‘?““" bial 30 9.11+0.06* 8.81+0.15% 8.76+0.12% 520+ 0.09™  8.93+0.18%B®  8.84+0.11™ 8.23+0.18%
microbia, .
count 90 9.03+0.10% 9.08+0.04% 8.96+0.14% 5.93+0.03™ 8.96+0.04%°  8.78+0.15% 8.17+0.06%
210 9.04+0.03% 9.24+0.06* 8.86+0.01°  4.91+0.06™ 9.18+0.10% 8.78+0.03% 8.25+0.03
0 4.57+40.08%  4.96+0.02% 4.65+0.08™  3.23+0.10™ 4.71+0.12% 5.69+0.02°° 3.59+0.03%
30 2.43+0.06™ 4.79+0.028° 3.19+0.04% 3.76+0.09% 3.6140.06™  6.05+0.03* 3.5240.07™
Fungus Eb C A F D Bd b
90 2.37+0.04 4.49+0.04% 5.1240.04  0.00+0.00™ 2.7240.05>  4.74+0.06 0.00=0.00
210 0.00+0.00% 0.00+0.00“ 3.62+0.06% 0.00+0.00% 0.00+0.00“ 5.8240.07*°  0.00+0.00®
0 0.00:£0.00" 2.84+0.07% 3.06+0.045° 0.00:£0.00" 2.28+0.09%°  2.18+0.06% 3.4240.04
30 0.00+0.00" 3.00+0.12% 3.16+0.11%° 0.00:£0.00" 2.4140.12°  1.92+0.03% 3.38+0.09
B. cereus D Aab Ab D B b Ab
90 0.00-0.00 3.1240.06°°  3.14+0.05 0.00-0.00 2.51+0.05% 1.94+0.03 3.18+0.15
210 0.00+0.00° 3.20+0.02% 3.3240.09% 0.00+0.00° 2.3740.05%°  0.00+0.00™ 3.1540.05%°
0 7.9440.03% 6714005  6.72+0.01%  2.86+0.02® = 6.71+0.05% 5.9740.05%  5.23+0.01™
30 3.74+0.,04% 6.83+0.08% 6.59+0.025° 5.03+0.02™ 6.54+0.03% 5.91+0.04% 4.93+0.01%
Lactobacillus A B Dab . c' b -
90 8.18+0.04 6.88+0.03%  6.66+0.04>  2.28+0.05™ 6.75+0.03%  5.7240.03 5.7140.10
210 4.28+0.02% 6.78+0.03®  6.73+0.09* 2.27+0.08™ 6.5340.04%° 5.74+0.03% 5.11+0.01™
0 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
Colit 30 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
olitorm
90 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
210 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00

Y GDI: Goseong, GD2: Sacheon, GD3: Sancheong, GD4: Uiryeong, GD5: Hadong, GD6: Haman and GD7: Hamyang.
? MeantS.D. (n=3), Means with different capital letters in the same row and small letters in the same column are significantly different
between groups at p<0.05 level by Duncan’s multiple range test.

A AEAL %74 27] i 6.86~8.02 Log CFU/gol A 424 ol

o= 2.00~ 4.69 Log CFU/gC &2 <=A7|7F 59t X|&H o= 7 Aok AFd X 9L &4 A Microascus brevicaulis 0] 41.84%
Aste], B AxA3el AR 43RS Bt ESE Choi & 2 2-H4E FAst=, &4 Fol= Candida apicola &

2017)9] AFoME AF FHo] gF 271oe FAttol 0] 99.23%= -He-& FHSHA. sk AF2 s A - &
HAEEJoY, V¥ & fFasteE S Holtrt, 270¥ B L5 Debaryomyces hansenii 0] 80.57~84.15% +F0

=73 <= AMESONA fritato]l AEHA 9k 2 st A FF AH2 54 Fole Aspergillus

oryzae X Sterigmatomyces halophilus 0] Z¥4~3}11, Candida

o)
T

7. D|ME Z&E XA

BaA oA APE N, AR, sk, ) A A
T 2 54 27 2 w4 T ndE 2Hs 2 dde
Fig. 2 3 Table 33} At} 49| A EEE= F(Phylum) o=
O A= Ascomycota 0] 99.16%= >Hd= FA5t AN
o X2 AG9EE 98 A - § AR LdE0] °EA 3
AL, A4 Aole BE AQolA LR Aspergillus
oryzae F0| AEH U $A4 A Aspergillus oryzae 0] 114
(99.98%) B 9F(47.61%) A HFoA -3k AR, <4

versatilis 0] 67.70%%2 Aol YAt FAL Ao EE
T = B (Phylum) $F0|| A= Firmicutes $-0] 88.32%% -7
& FASHY Q19lew, o] Qo|% Proteobacteria O]
11.59%9°] ¥]&2 -3t YUk 4 A - F ZE A Fo
A FEZHOF Tetragenococcus halophilus %5:°0] A=E Tt
A AN YL &4 A Enterococcus hirae E0] 77.40%0) A &
A Zoll= Tetragenococcus halophilus 0] 34.74%% -
R A D G AL 54 A - Fi BT

| Tetragenococcus halophilus 0] -A|3tF L, o] Qo=

o
=

X
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Before After Before After
GD5B" GD2B GDIB GD7B GD5A? GD2A GD1A  GD7A GD2B  GD1B  GD7B GD5A2 GD2A GD1A  GD7A
(a) Fungi(Phylum level) (b) Bacteria(Phylum level)

Fig. 2. Comparison of microbial community of traditional doenjang in Gyeongnam province by aging period. " GD3B,

GD2B, GDIB and GD7B: Hadong, Sacheon, Goseong and Hamyang before aging, respectively. 2 GD5A, GD2A, GDIA,
GD7A: Hadong, Sacheon, Goseong and Hamyang after aging, respectively. > BC(Blue color): Ascomycota(91.6%), OC(Orange
color): Basidiomycota(6.9%), PC(purple color): Mucoromycota(1.3%). ¥ GC(Green color): Firmicutes(79.1%), YC(Yellow

color): Proteobacteria(20.9%).

Table 3. Comparison of microbial community of traditional doenjang in Gyeongnam province by aging period

) ) . Before (%) After (%)
Microorganisim Phylum Species GDIB” GD2B GD5B GD7B  GDIA GD2A GDSA GD7A
Ascomycota Other 0.00 0.22 0.00 0.00 0.00 0.00 6.31 0.00
Ascomycota Aspergillus amstelodami 0.00 5.33 0.73 0.00 0.03 0.07 0.00 0.00
Ascomycota Aspergillus oryzae 99.98  33.83 17.10  47.61 24.17 0.09 0.09 1841
Ascomycota Penicillium commune 0.00  10.60 0.00 0.00 0.00 0.26 0.00 0.00
Fungi Ascomycota Debaryomyces hansenii 0.00 0.00  80.57 0.29 0.00 0.00 84.15 0.25
Ascomycota Candida apicola 0.00 0.00 0.00 0.00 0.00  99.23 0.00 0.00
Ascomycota Candida versatilis 0.00 0.00 0.00 8.56 75.73 0.00 0.00 67.70
Ascomycota Microascus brevicaulis 0.00 41.84 0.00 0.00 0.00 0.00 0.00 0.00
Basidiomycota  Sterigmatomyces halophilus 0.00 544 0.43  38.80 0.02 0.01 005 10.34
Firmicutes Bacillus coagulans 0.00 0.00 8.81 0.00 0.00 0.05 3.37 0.03
Firmicutes Bacillus velezensis 0.94 6.04 6.20 1.56 9.51 6.81 9.94 2.35
Firmicutes Lentibacillus kimchii 0.01 0.00 0.00 11.93 0.00 5.30 0.00 0.58
Bacteria Firmicutes Staphylococcus cohnii 0.12 1.23 1.00 1.34 024  26.17 0.65 0.26
Firmicutes Pediococcus stilesii 1.89 0.00 5.90 0.01 2.56 0.00 11.56 0.11
Firmicutes Clostridium arbusti 0.02  17.09 0.18 0.46 0.20 4.62 0.16 0.79
Proteobacteria  Cronobacter sakazakii 8.66 0.00 0.14 4785 24.55 0.00 039 6351

D GDI1: Goseong, GD2: Sacheon, GD5: Hadong and GD7: Hamyang,

Enterococcus hirae °] $-dv 522 tE 44 9 = 2HE =, AF AGelA At H Al 25 &
ottt & A 92 =4 Foll= Cronobacter sakazakii & A7) A/ A4 Lt Fo] - A= EAIE EA
o] 6351%= a2 ot Cho 520172 AellAl T o] Sl =4 & Xl‘f‘.‘ﬁi Az og S g3t
© d9EAF 4 39E)E A59EE 190 4 F v fom, ol HF w4 23] wet 2 A2he v E,



2 A= AR Y AE AR AXIAE AGER 7
MA(GLd, A, A, 99, 55, ©
& A JFor Azt =4 7] =
W uAE HskE vl RAST SRUY U 9EE
4 % AQdz A7 oE 4L ot SRUFE
2|3 56.42~63.67%C A &4 T 56.40~65.21%2] THF-S LrE}
Wi, 9r g3 A5 9.24-26.81%04 210Y
9.05~16.08%°] gf= UEFTh Bre &4 7171o]
ot oA o Hachs e HAL, M=
W E<0.05). FHE=E= Aqd= AN HAFS
21392681914 &4 & 21.10-28.369] Z+S HTh pH:=
=X T 4.88~6.869] HYS UERATH AHE = 0.85~1.67%0]
A 0.64-2.14%5 24 T g-0]F 0 g Z71514Hp<0.05). 3
e %4 7 011-3.13%9] WolE Helon, E AL 7|
o5t AytA o Fasteih ofvle) Aak 93 A ¥
141.87~495.13 mg/100 go| A 443 & 328.53~823.67 mg/100 g
O g YA o w FUISIAAL, AEAFE HEAC Wt 77
A 2= A THp<0.05). dRYote] A4 FFe &
A 5 128.62~331.00 mg/100 gC. 2 Atz 02 Z4sH= 7
FS Rt F e 44 T AHez g7 Folrt
QAo GD4 ARt Zhasts S woith BHols 4
A%l et AR o 2 ZAastAY HEEHA gt AS
E00E AHA Sl v HA AlEeA 42 BdFoR
F45FRAL, GDI, GD7 AlgoA= 2% HEEHA 43t
HO Aol A ;] AT B AGoA AEHA &
Ieh ARES S 27] 549 7170l Aaste] whet A
e A3 HAoh ndE 4 23 54 A A Bix

< AYGoNM SEH 2= Aspergillus oryzae F°] HEEA

, &4 o= Y FE Qo] Candida versatilis 5(75.73%),
Candida apicola %(99.23%), Debaryomyces hansenii %(84.15%)
Y Candida versatilis (67.70%)°] S-A|5tA Tt Aot EX
= AT BE QoA T BHOZE Tetragenococcus
halophilus 3:0] &%, &4 Fol|& Tetragenococcus

halophilus & 9 Cronobacter sakazakii 50| 2-A|SF T}
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