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Abstract

This study aimed to investigate and optimize the quality of tomato ‘Soksungjang’. Tomato ‘Soksungjang’ was prepared
using 10% tomato paste with the addition of Rhizopus oligosporus Koji. Various quality characteristics were determined
including proximate composition, physicochemical properties, free sugar and organic acid contents, free amino acid
content, total microbial count, enzyme activity, and the presence of volatile compounds. The results showed that
the free sugar content of tomato ‘Soksungjang’ was 14.81 mg%. The individual sugars identified were glucose,
galactose, fructose, sucrose, maltose, and lactose. The total organic acid content was 162.79 mg% and the identified
individual organic acids were citric acid, lactic acid, acetic acid, malic acid, formic acid, and succinic acid. The
total free amino acid content was 1,440 mg%, including major amino acids, such as glutamic acid, lysine, and arginine.
The o-amylase activity of the tomato ‘Soksungjang’ was 74.42 unit/mL, whereas lipase and neutral protease activities
were 93.59 and 35.79 unit/mL, respectively. Total 30 compounds including alcohols, esters, ketones, and aldehydes
were detected in tomato ‘Soksungjang’. Ethyl alcohol, 3-methyl-1-butanol, and ethyl acetate were among the major
volatile compounds.
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A7tste] HiGAIZ] t Aaa ERbotal SA4AIX] 3 uia)
Sto] A2 A el (Park 5, 1995). 7HF2] €2 A=
o] tjFoz Fde TR0l o2 Q| tfFtal
o] Ea=|1l £% FulE AdriChangY} Chang, 2007).
T ol AA] B Al EE AlE 27
7ML AlTto] AR EW, Aspergillus 0 2RE FE=
aflatoxin®] @ 7Fs/gdo] qlof 7173l f1dS 714 4= Sk
I BUE9rHBae 5, 2003; Choi 5, 2002). 1] w3
Rhizopus oligosporusS 0183t tempeh?] 739, 2-349] dF
BIo 2T FEIE YU 7HA|7F 9leH, aflatoxinitt
kojic acidE AJAFSHA| =ctyl B 1% QJth(Kinosita 5,
1968). SHASE R. oligosporusE ©1-&Rt 72| A|zo] #3t
A== R oligosporuss ©1-&3E T EAFO] A|=xof H3H
AH(Park, 1987), R. oligosporusE ©1-&3t & T2 A
Z 9 F4 E/4J(Choi 5, 2002), 215 0|87t /449 &
AEA 5t AF(Youn 5, 2016) So] HIEo] 9L &
S8R0 APt R oligosporuss ©1-&7T AFARE of
2] B35t AAolrh

S e TUEER Sto] HIFE HE HeE 4
$AY, FAEE 4lo] a7 A sk 2= A Ho]
U FARS] S4ol A IR HaE AR ARE, 2
ojut 7 Sit= FHEHTH Youn, 1985). &2 &a7zt
o] Zar A 9go] W Aol 7] il A Ha &
Y= 85k AHASOAE T3] 2 ZAolH, §35] &
HIZEE9] {inbo]| e vt S72 /4% 7 o5
4 B4 283t AAo|t

En0}E(tomato, Lycopersicon esulentum Mill.)= AS}H 2
/Jo] Q)= lycopened} flavonoid, glutamic acid, B-carotene,
WlERRL C, WIETL E 5 ot ARigd B8 BRak
C(Tapiero 5, 2004). EAFEE: %2 271%) 3%, S8) o
T}, 9714 5 cofst 2SS Rl olof Faut F
2, A L HolAE 5 /1380w Yo olgsw
(Kattan, 1957). S2juglollxl= 2 JAlojy FAR ol&
=3 910w, Q7] W AZ=o] YBEE HE ER 2Nl
Slck. et 2 AR 2710l Sat EukE o) A
WEo] ErhEe] 4MISA Wek] WART YrkKin 5,
2017). EOlES 2835t A2 EntE ZX|(Kime} Hahn,
2006), ETFEER A7} 2412 (Na@} Joo, 2012), ETFE 3
(Na 5, 2012), EvtE B9 37} =<xKim 5, 2015), E0f
B A5 gt A7 BEulE # 23S 363 7154
I57(Seo 5, 2012), ENFE YR NS o]-§3F 11279] o]
sfera 9 7154 E4(Yim 5, 2020) 5°] EiElS
EnfES o83 ¥ 9 S0 et Ahe RS9 A%

oft}. £ AT S5t ALTAE 7H Enbeo] olg

7 gAE EONE $492 AR, 0|59 FASHE =

ERTRTT

Koji A=

e " $55 Fdotol A0l 1241 HA] &
121TOf|A] 40i27F SAote] o= Wasilnt. A2 Al
A F55 WIUENA FUste] d2olA 34t =4 &
1AL &t SASt] dZsiint. W2 A tiFg 1019
HEE g & EE A giF FAY 1%(viw) BlEZ R
oligosporus(KCCM 11275)5 FE519 1L, 30TCofA 4847
slerstel A

EOE £4% A=z

HFE AR 33] AlA & 124)7F $=35t0] g3t of
£2 121001 4087 ST TR L0z Yo
S upafigt Fof| R oligosporus Koji(d2 & FAQ 3%),
tomato paste(Z~23F 21.5%, 42 T FAY 10%), AFE
2 T FAY 5%), ARG T FA9] 2%y 3ot &
719 Gtk 25TCoA 397E 13 ARt F, 4CofA 15U%F
SAAA EALE /9732 AZRSHlH. S84 AE Al AR
o AA, EntEE= AW dPutEoA d&d ks st
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SRiste] ARESiith. A= FLEA(TM-30D, Takemura
Electric Works Ltd., Tokyo, Japan)E ©|-83l91, Bv G
TEA(N2, Atago Ltd., Tokyo, Japan)E, ML AMX}A|(CR-
400, Minolta Co., Ltd., Tokyo, Japan)E ©]-&5}% Hunter
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o =

T 2 F7KE 245 s AR 5 goll 70% ethanol
50 mLE Il Zgwetet tha 80T oA 1A17F B2t 2
% #35io] ofsksigict 3% S78 o/83t] 50 mLr
83t & Sep-Pak Cig cartridge(Waters Assoc, Milford,
MA, USA)2} 0.22 pum membrane filterS FAI7] oS
HPLC(Shimadzu 20A, Shimadzu Co., Kyoto, Japan)Z -4
5FAL}. Column Shodex Asahipak NH2P-50 4E(4.6 mmx
250 mm, Shodex, Kawasaki, Japan)S AR85}9iC} o] =ARS
acetonitrileX} waterE 75:25(v/v)9] Hl &R EA51%1,
column 2% 35T, 94 1.0 mL/min, Y3 20 uL, A=7]
= Rl-detector(RID-10A, Shimadzu)E EA45199th $7]ARS
ICSep Coregel-87H3(7.8 mmx300 mm, Transgenomic Inc.,
Omaha, NE, USA) column® 2 EA35}ct Column 2%
35C, 842 0.6 mL/min, °]SAFS 0.008 M H,SO.S AFE
BFH A UV detector= 210 nmoj|A] E-A15193ch

fejoedt 24

SEjoH Ak Al 5 gof] 70% ethanol 100 mLE: 715}
I IARE 57t W 3 80T oA 15%7F 71Esiyitt. &
2 o] G2 ALf| ThA] 70% ethanol 50 mLoj| E3!
2ol 222 28] WHEsigl) AENE BE ol 719t
=2 3 diethyl ether 20 mLE 715 & &2 B&J5}0] 45C o]
olo] oA A E=ott. o710l sodium citrate buffer
(pH 2.2)Z 345} 0.22 pm membrane filter2 o1} &
amino acid analysis system(Sykam S-4300, Eresing, Germany)
o7 ZASAH.

0=
o oM

oA =

T =
A& 10 g& 0.1% peptone watero]] 10XH O Z 343t T}
2, S|ANG 9] 32, Nutrient agar(Difco, Becton &
Dickinson Co., Sparks, MD, USA)o]| Z="d5t0f 30T of|A] 24
A7t wjeksta, &% 9 Fgo] 4~= YM agar(Difco, Becton
& Dickinson Co.)o] =Zslo] 25Col|A] 3-4U7F viFstsich.
BE e = Aleoto] SAuleE Foto] Sk 2R
9 FBo|eE ARSI

kA A

o
FEAN2 AR S o] TF 25 mLE ¥ IR Wit}
of & ¥ 50 mLE A-85}al, oja}X](Advantec 2, Toyo
Roshi Kaisha, Ltd., Tokyo, Japan)& AR&5to] ojulst T}
syringe filter(0.22 um pore size, Futecs Co., Ltd., Daejeon,
Korea)E AMEsto] Aojatdt g 284002 ARESIIH:
a-Amylase B/ S oA 1% HEEAY 2a4H

fon

ES

fol
ol
I

> 0

1 mLE 20TofA 387 9SAIZ] 3 3,5-dinitrosalicylic acid
I mLE Y3 95T olate] BHeszolAl 1583t HHgAZIck
o AL YSIT FHAE BUT T 540 ol F
HES 24eioic, 2029 | mLoj ofs] Ease e
mg 5 SAZATY 1 unitC 2 o] AR 1 mL F FHiks}
o] FAGIOH, HE TAL maltoseS o]ttt
(Bernfeld, 1955).

Protease &4 =4S YA pH 33} pH 72 243 0.6%
casein 29 5 mLoj] ZG4AN 1 mLE &5ta] 30T ofA]
1087 HE3-A]F T} o]% 0.4 M trichloracetic acid 5 mLE
Sgotal 30TolA] 3087t REEAIX] the ofafsfqit. oA
2 mLOo]| 0.4 M sodium carbonate 5 mL2} Folin reagent -4
1 mLE &3Fsto] 30ToA 307t TAgE & 660 nmoj|Af
FFEE S5kt 2849 | mLofA 17 1 pgd
tyrosineS S22 W 1 unitZ d}o] AR 1 mLG A5t
FABI oM, EEZHE L-tyrosineS ©]83to] 24519
SH(Jung 5, 2012).

Lipase 24 278 91914 179} 92 27Het 50 mM
phosphate buffer(pH 6.0) 0.9 mLo]| 0.1 mLe] Z§AMS &
32 5 300 1AL 59t RS AV O copper reagent
2 mL9} extraction solvent 6 mLE &3l5}0] 3087t Agtnl
HhSHTt. ¥HSAS 12,000 xgollA fAEEste] 45 3
mLo] colour regent 0.25 mLE Zgoto] HHARAIZ] & 440
nmof|A FB=E S 1 1 umole®] AFAF 34
T2 Al 1 mLg 1 unit2 ZAlslo] FASIOH, HET
AL linoleic acidE ©o]&35t] eI UTHKim 5, 1984).

olo

o

ojd
) & AQ-200 liquid sampler(Japan Analytical
Industry, Tokyo, Japan)E -85}ttt A|239] £X2+= 40T
2 AAs191, 50 mL/minS] £X & A|FE bubblingd}o]
SFAIA Tenax GR S2FHJapan Analytical Industry)ofA]
305 59 SFRAFT. S35 AlE+= Purge & Trap sampler
(JTD-505I1, Japan Analytical Industry)-GC/MS QP 2010
plus(Shimadzu)S AR&510] BAsleict. TaE AJRE 280
oA 308 B2t E&A|7}t S-A]9)| Curio pointer(-40T )4}
ABHEAAT, AEH0] B F 280CE pyrolysishlA AR
column©]] U5}t 1 9] transfer-line temperature 280T,
needle heater 280C, cold-trap heater 200T, head press 86
MPa, column flow 1.0 mL/min, split ratio 1/1009] ZAC &
BASgL) A2 BAL GO/MS QP 2010 plus(Shimadzu)
5 ARESIEa, AHE DB-624 column(30 mx0.251 mmx
1.40 mm; Agilent Technologies, Wilmington, DE, USA)<
AR8319ITE. Oven temperature program> 40C for 3 min
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hold, 10 mL/min up to 260T, 5 min hold®] ZHCZ FA
519t AZEA719] ion source &= 200C, transfer line
2 250C % EM voltager= 70 eVE ARE5I3IT}. Database=
NIST database(Wiley 7.0 v)& AR8-5to] A4 EX519ct.

Ayt o

YurdE L olststy E4d

R. oligosporus Kojis ©|-8alo] A|Z3F BErtE £4%9]
A¥HdE(Table 1) & o]3}sld] E/(Table 2)= 245 2
1}, EntE £A40 SHIEE 60.59%, T 23.64%, &
A4 291%, A 2.45%, 232 5.28% 2 ErohE SF
15.27%= 7]&0] E3l(Jung} Rho, 2004)F ARt AJE7}
of wlel =2 Tl gt B2 A 9 3R S AY
= ZA°2E YEyith

EntE £/47%9] pHeF 44w = ZH2F 5.63F 1.3%°]9)
on, AT FF 363 mg%E UEUA. 55| 2T

Table 1. Proximate composition of tomato ‘Soksungjang’ prepared
with R. oligosporus Koji

Proximate composition Content (%)

Moisture 60.59+0.135
Crude protein 23.64+0.677
Total nitrogen 2.9140.849

Crude lipid 2.45+0.322

Crude ash 5.28+0.134

Carbohydrate 15.27+0.424

Table 2. Physicochemical properties of tomato ‘Soksungjang’
prepared with R. oligosporus Koji

Physicochemical properties Values
pH 5.6£0.04
Titratable acidity (%) 1.3+£0.19
Reducing sugar (mg%) 36.3+0.68
Amino nitrogen (mg%) 432.3+0.28
Salinity(%) 4.440.32
°Brix 8.0+£0.15

L 39.1+0.17
Color value a 9.3+0.33
b 17.1£0.09

g AEoNA <4 20494 10-11 mg% The UERd
Jung 5(1995)9] Aol BIs = U=H, ol EFIE £/8%
Azl ARESE #3221 R. oligosporus®] amylase =2 Z/JO
2 A3t Aow W, Erke 24370 ojle o
T2 4323 mg%om, ol WU £4%o] B 3094
242.2-258.2 mg%E YEHtH= A5-23HChoi 5, 2011)9
Hsl| 24| =& =FolSich ohv|s] das B9 Huly
Boz wavio] wet 1 geo] S7leke 20w YA
IEH(Chang, 2007). 531, ofv]ie) Aagielo] £S5
FH0| £2 A og @riEal Qlo], AR FE400A 5
83514 B7FEHRho 5, 2008). ENtE &£4479] dhe
44%= SFEQHE 53], Axe 27| 9 Aol 5%= 17
stel 27kt @) ol e oF 0.5% B sobron, 2
Ao g HA4%0] SAdolA Lart el =t
¥l EOhE pased} 2 RARE0] g A Aoz
gotEch EvtE £4%19] Hunter M= HI(L) 39.1, &
ME(a) 9.3, 12T BAE(b) 17.12 ZAElo, o]k 7]
Zol BT(AMT Bog, 2007)E] e B ARG
Wlol Ao R e BEE ekl 59, Bt &
AL A2 a9 A7IE Bk, o F2A
2 U E0hE pasied] W7h2 B WES vehl Aoz
T

222 ¥ |71 S

R. oligosporus Kojig o|-&st] A 23t EnfE £/4d7%9]
2 S (Table 3)2 % 14.81 mg%= glucose, galactose,
fructose, sucrose, maltose@} lactose’} SAE QoW 11 =
glucose(9.29 mg%)7} £/472] 8 FEFo|qith Oh &
(2003)2 AJHEAOA] glucose, lactose, ribose, maltose,
arabinose, galactose 59| F2|gS EQlsig o, ol &£
glucose”} 7 @o| HAEEQIotal Barsio] 2 A-14xe}
AR oW, 7 FET T SR04 Aol 9=
9] A& A o, HE HiEEE 59 AloloflA H
£5 o= wotEch

EntE &£4%0] 97)4F el (Table 4)2 & 162.79 mg%
=, citric acid, lactic acid, acetic acid, malic acid, formic
acid, succinic acid’} SR EYIL, I F citric acid(85 mg%)
7h BEWlE £447%9] 8 {714te]lH. o= R oligosporus
KojiE ARg3dlo] AX$E 44704 citric acid, succinic
acid, acetic acid =°0] HAEE 911, 0]E = citric acid’} 8
$71401ekT 3 7122] AT Youn 5. 2016)5 S}
out 1 eiRolA A EokE 42 29 A $7]
1o gago] Aols YA ol2iet Aoke 4474 Az A
HhE A=) g R B Holen Wbl ofS
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Table 3. Free sugar content of tomato ‘Soksungjang’ prepared with
R. oligosporus Koji

Table 5. Free amino acid content of tomato ‘Soksungjang’ prepared
with R. oligosporus Koji

Free sugar Content (mg%) Amino acid Content (mg%)
Glucose 9.29+0.2644 Phophoserine 5.6
Galactose 1.984+0.0665 Taurine 41.6
Sucrose 1.1240.1014 Aspartic acid 39.6
Lactose 0.24+0.0450 Hydroxyproline 44.8
Maltose 0.26+0.0305 Threonine 424
Fructose 1.924+0.1476 Serine 66.8
Total 14.81 Asparagine 1.6
Glutamic acid 204.8
Table 4. Organic acid content of tomato ‘Soksungjang’ prepared Glycine 72.0
with R. oligosporus Koji
Alanine 24.8
Organic acid Content (mg%) ) ) )
a-Aminobutyric acid 87.6
Citric acid 85.00+0.2644 .
Valine 46.4
Succinic acid 1.21+0.0152 .
Cystine 1.2
Acetic acid 27.76+£0.1014 o
Methionine 4.8
Malic acid 12.11£0.0264 )
Isoleucine 28.8
Lactic acid 34.79+0.2193 .
Leucine 89.6
Formic acid 1.92+0.1476 .
Tyrosine 44.0
Total 162.79 )
Phenylalanine 67.2
VRS oA Alol, W 42, o] o2 Fago e .
ule} =20 oF AEox 9gke u|x|n, £3] succinic acid B-Aminoisobutyric acid 88.8
2} lactic acid®] AL AlFshY 7|2 AU Y= Aow y-Aminobutyric acid 24.0
B B AckKim¥} Rhee, 1993). Histidine 2038
Tryptophan 1.2
H2|oHD| =gt
. Carnosine 19.2
EntE £49710] 229 JE|oH] A Table 5)° & glutamic
acid(204.8 mg%), lysine(140.6 mg%)¥} arginine(134.4 mg%) Ornithine 496
$o| AZFI9oH, % 28%59] feolu]iAK14402 me) Lysine 1406
o] gRRI=| Tt °]i= Youn 5(2016)°] R oligosporus Kojigs Ammonia 26.4
ogalol AxFt B SO glutamic acid, arginine, Avginine 1344
leucine, lysine 59 F8 fEloh| AR HESI = A}
Total 1,440.2

oF FARSIGIH. 55| EntE &7 T15°] R olligosporus
Kojit ARMg-sto] A9t <4743} H|wsto] glutamic acid,
lysine®} arginine 30| 34| S7F6FR.0H, ol &/8% Al
% A A48 9zo] gLt 547100 g Jgos
wekeInh, 0] felolaliAbe: SATHoIN AATEL
2 ols) Amere AgE] wo] ok B v
7N ofuicitE] Bgo] WEs Ulo] 2o, &3

¥

3 ke §ge] Fu)d SiolA] the Ao Hla) $a3H)
o A% 102 PeiA 9IeKChangs} Chang, 2007). T}
A 743 B9 e obmliAle: wo] Tt ARE A
oA 94 Yt GFE AT S AZT
& qlg Aow woEr:
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EPSETEFEN

R. oligosporus Kojig o|-83dlo] A X3t BErtE £449]
YE a(Table 6= Swt72] 7%, 6.44 log CFU/gO & Lt
EFtO ™, o]= Mok 5{(2005)°] 113t 6 log CFU/gd} -9-A}
ST Wang 5(1969)2 R. oligosporus7} antibacterial
compoundE AYAFRITHAL Hstglow, ol2fet e &
o] Jerg wot AtjHoR e 358 ek Zlo
oty EnfE £/973e] an 9 53go] 4= 7.72 log CFU/g
Z Mok 5(2005)0] gt ®3o] g @ Z3o] 46 log
CFUIHTH 7] Uiy, ok 4% Azipge] Aolz &
ubE 47 A% A ASE Aot Kojil G Aol
]

Ente £4710] §ASA TS g-amylase, protease?} lipase
2 Yo] RARRE Z7|Table 6), a-amylase T2 74.42
unit/mLZ ER1EQIt}t. o= Youn ${(2016)°] EIISt R
oligosporus KojiZ 0|85t 449 a-amylase E4J(63.47
unit/g)} 23 £49%H61.17 unit/g)o] H|5] amylase E4d0]
E ZA0E YEET 184 Lee 5(2012)0] Eargt Ajw
HH(17.0-675.9 unit/g)]l BIsf BlwA 2 &S Ho=
o, o= B AR Al A7 A4 Y=o Blste] Enf
B $4%9] 49 AEA fwrt g MriER] ¢] Wi
o-amylase®] E4o] W2 FoF Wi}

EnlE £X79] protease E4J(Table 6)2 AFAJolA] 13.28
unit/mL, F/goA] 35.79 unimL= UEFHT. o= AR
of|A] %A protease Z4J0] 4.0-50.45 unit/gC 2 YERL 7|&
9] AATHLee 5, 2012)°} Blwsto] & wf, ENLE £47%
o] F2 Harfo= E76hL 2 &S 7K 2R g
A=At Wang 5(1974)2 R oligosporus7} AJAFSH=
protease”} A, B, C, D, EQ] T3l 7HA] FHIE A4kslH, 25C
o} 50% o] $ERFF 2AoNA 7 B/l £l Bl
2 51 Ik ol protease AL T T} A313
QP4 7ol QS w1 2k ohfek oflue) W4 gk

Table 6. Microorganisms and enzyme activities of tomato
‘Soksungjang’ prepared with R. oligosporus Koji

Microorganisms and enzyme activity

Microorganisms Aerobic bacteria 6.44+0.0039
(log CFU/g) Yeasts and molds 7.72+0.0494
a-Amylase 74.42+2 7289

Acidic protease 13.28+0.1031

Enzyme activity

(unit/mL)

Neutral protease 35.7940.1645

Lipase 93.59+0.2516

T Aol lom, H E72] glo] I PIRlE 58
gt IS ok AoE d#{A QUthPark, 2004).

EntE £97%9] lipase T2 93.59 unit/mLo] w2 &/3
= 7K Ao & Yeylth 55|, Uaay F lipased] 2Hg-0
2 &% o] ZA5l= triglyceride”} diglyceride, monogly-
ceride@} FEAPAIC R ZlpRafEAY 7Sl 4HEQl
diglyceride?} monoglyceride’} -G-2|AWPAtato] Zstog
triglyceride2 $HMJE7| % 519 lipase?] E/do] FFS H|A]
= A0 A= HHong 5, 2010; Jung 5, 2009; Kim 5,
2010). E3E, 7ol FHAMARE BHO 93] ethyl
ester® o[%]0] FQ3F Fu]dro] Hi= T, Tl oy
Fl FAI= lipaseo] 23} glyceride ©]jof| = FEA=AlE 9
AL, ester, B3R 5O HofiEo] S0l RS w|xIth
(Kim 5, 2006). o33t 484 BEAZAT}, R oligsoporus
Kojig 0|85t EntE &£44-2 22431 protease X lipase©)
Lo = Qlsto] gt} Fu)7} oA &7 F4 ol
TS 1|E AoE HWH

o

o]
R. oligosporus Kojig 0]&slo] A|Z3 BEnlE £&£A4J7419]
S IR 42 Table 7), BVHE £/978004 54
5 Fu|PgES = 300] 7J& ethyl alcoholS E3FIST alcohol
=71 971, 2-propanones E3ZFSE ketoneH7} 107], ethyl
acetateS XIS} esterF7} 87), aldehydeH7t 27, 1 ]|
oleamide7} SRIF|QITE o] & 38.4%= 7V W HAS A}
Aok O = ethyl alcoholo] T8 2™, o|= <lsto]
EntE &40 HaUtt 5 93 HE A BAEE SF
O] AFEotal A o] B o= wkEr: ERL A
vrR o2 H Wy A AEE FETT WAlS dQl=Eel
butanoic acid7} A=A Yot Aspergillus oryzaes 085
of Azt B ZJol7} AUSZ FRIS 4= S13iTh Aleohol
o]l A ethyl alcohol T2 & 13.22%2] 3-methyl-1-butanol
o] BElgter], of2e 7ule] it 8 71 B B
of AR B 44 % ofeliAl AR AP, vz}
AN 7 GFE JEROE FoAHE EAR RIEY
tH(Choi 5, 2000; Kim 5, 1992).

EntE &40 esters 50| A& ethyl acetate”} 12.38%
2 7MY =& HEE AX6Igl o, o|AE IR R
of A2 HHo2E F FFZ nX= AR LA ot
(Joung 5, 2004). 53], ester & 7MY =2 WAHES A
|3t ethyl acetate= ethyl alcohol, 3-methyl-1-butanol®] ©]
of x{u|go] ot ErlE S0 gulo] oJgo] 2 48
o= e
EntE £479] aldehyde™ 5olAl+= acetealdehyde}

Hr
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Table 7. Volatile compounds of tomato ‘Soksungjang’ prepared
with R. oligosporus Koji

Peak area (%)

Compounds
Tomato ‘Soksungjang’
Esters
Ethyl acetate 12.38
Propanoic acid ethyl ester 2.34
Acetic acid methyl ester 4.10
Acetic acid propyl ester 2.04
Acetic acid butyl ester 0.96
Acetic acid isobutyl ester 1.29
2-Methylbutyl acetate 0.52
Isoamyl acetate 4.12
Aldehydes
Acetaldehyde 1.14
3-Methylbutanal 0.26
Ketones
2-Propanone 2.11
2-Pentanone 0.31
5-Nonanone 0.38
Phenyl methyl ketone 0.35
1-(2,4-Dimethyl-furan-3-yl)-ethanone 0.29
3-Hexanone 0.36
2-Hexanone 0.76
3-Heptanone 1.98
3-Octanone 0.72
2-Octanone 0.50
Alcohols
Ethyl alcohol 384
1-Propanol 0.51
2-Methyl-2-propanol 0.30
Isobutyl alcohol 4.06
1-Butanol 0.44
3-Methyl-1-butanol 13.22
2-Methyl-1-butanol 2.64
1-Octen-3-ol 0.75
Hydroxycitronellol 0.73
Others
Oleamide 2.04
Total 100

3-methylbutanalo] Z+Z} 1.142} 0.26%2 Y| SHE A
Acetealdehydet= G5 WF e} H3}e} vk 2 A=, 1t
AlgFolu} & 3RS Y11 3-methylbutanal S AFRRS U= A
o= 4#A QrHChoi 5, 2000). 1} EOlE SA43%0) A
aldehyde = 57} 2|17, AZHl&E Yo} gujo] & FgF
= UAA] = AoE W

AR O R oligosporus Kojis 0|85t EnfE &A%
of ghuldy A4S Salol S0 BRRIE BaAYoR
W H48S hdRt Aol A8 4= 9lom, 55 9 &
o= AR 5 QlF R ofe}, A0 VIEAEE AL
&oto] ot AEE AR 4= S AR TdiEr:

fo

OF
=

E Ao A= Rhizopus oligsporus Kojig °]-&slo] A=
ErhE Se] BAEHE 2ASA olssiy A,
21, g7, REolAl BABY, BE5 % Y
& RS, B SHTL SRUF 60, 2T
24%, A 3%, A 2.5%, Z3E 5.3%, EeolE S
15.2%% YeRAIEE E3 ENFE 4749 pH, 24,
FE, Ak, ST opked] da R 27 562,
147.4(2 of 0.1 N NaOH), 8 °Brix, 4.43%, 36 mg%} 244
mg%tt. ENtE £49%9] 32O = glucose, sucrose,
fructose, galactose, lactose 2 maltose”} AEE AL, 714

ML o ot

O 2 citric acid, malic acid, acetic acid, succinic acid,
formic acid ¥ lactic acid’} AZEQch EnlE £470] =
755 6.44 log CFU/gC & Thh WF Holgjon}, g1 9
T3] ~= 7.72 log CFU/gC & UERITE a-Amylase@} AHg
9 24 protease T2 212} 74.72 unit/mL, 13.28 unit/mL
2} 35.79 unit/mLo| 3} O™, lipase E4-2 93.59 unit/gC & =
< protease®} lipase /2 UEMIQIH. 8 {2 ofn| Al
O &= glutamic acid, lysine, arginine, phenylalanine, serine
5ol A==l R B4 A F 309 719] A&l
ZOIE]=1, alcohols 97}A], ketone 107}A], esterst 8
74, aldehydeF 2744, 716} 1707} BHEAL, 8 4
2.0 2= ethyl alcohol, 3-methyl-1-butanol, ethyl acetate”}
HZEE A o2l Z2FE B3l R oligosporus®] =2 Tl
A 2okt A o5 S SISy, EvkEY] A7k &
39| uut Am] 59 Te4 8Qlo) ko] H A=
7|k

dAe =

Lo

2 d7e (AEETREAINEYE AY SAFAAEE
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