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Abstract

This study was conducted to evaluate the quality characteristics of different soy sauces. The soybean sauces brewed by the
A. oryzae koji(SAQ), M. pilosus-1 koji(SMP) and the mixture of 50% A. oryzae koji and 50% M. pilosus-1 koji(SAM) during
90 days fermentation. Total nitrogen contents of the SAM, SAP and SMP were 136%, 1.15% and 122%, respectively.
Content of amino type nitrogen in SAM was 0.78%, and the content was higher than those of SAQ and SMP. Total free
amino acid contents of SAO, SMP and SAM were 533.8, 7324 and 807.3 mg/100 mL. The highest contents of free amino
acids were glutamic acid(65.20 mg/100 mL) in SAQ, alanine(101.42 mg/100mL) in SMP, glutamic acid(130.52 mg/100 mL) in
SAM. The highest activities of protease and g-amylase showed in SAM, and the lowest activities of @-amylase and
glucoamylase were in SAO and SMP, respectively. Hue angle values showed 56.3 in SAOQ, 29.0 in SMP and 32.2 in SAM.
Monacolin K contents, as inhibitor of cholesterol bio-synthesis were 6.21 pg/mL for SMP and 3.10 pg/mL for SAM, and the
inhibitory activities of SMP and SAM against HMG-CoA reductase were 21.5 and 10.2%, respectively. Sensory scores for
color, flavor, savory taste and overall taste of SAM was higher than those of SAO and SMP.
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M= Monascus T2 A& ol AFA IR BT dF
7} o}]FoiA 2 Q=) Kima} Rhyu(S)= M. ruberE o) &3+
AR A7} B o]88ty Ao nXe el tEj] B
T3]3, Kim 5(6)& Monascus LA E 0]&35 A aAA
of B3 AFE H3 v Aok 2HY Monascusg: F3o] 9
HEEL o5 AFTHEAF A AAN AT H&
& AAeHA RaEg oA Ax&oR o|gHA Y1 A
o, M. purpureus®] 2R Fo] FE AMSHI UK. H
Z, Monascus F2A)9) F8 715Ho2 ZH2HE P4
& Afste B deiAWA] AAEHQ monacolin K
AgYo] & M pilosus TFE o] &F Thefst HR AF
B3 A77h euEn @) A Monascuss: FHO1E
o] 83t ZoA Az dBEe AL AEIlx 9ot £
vt 1459 718 2 83 AxdAE F& FYER A
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sla gt

B dAFdMe 7154 HRAZRe) 9@ 2 monacolin K
E AA8HE Monascusd; TH0)E ©]83ld U F 324
& ARt e Azsglon dx0g Az guk 7
Zae] FA& Hlw3P.
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Mz

FE BE 3N AE 238 F(Glycine max Mem.)S.
E BAFEHAA ATegton, 2L Ayt ¥u|g, &7
FFaFE A8

NERF

TFE M pilosus KOCM 600845 E433}X12) M. pilosus-1-S
AFRBIYAL, A oryues FFEOE WML Y FEE
& FERINMATER)NA TR AL

M. pilosus-12| &7 dliek

M. pilosus-128] F v|%kS PDYH|X|(potato extracts 40 g,
dextrose 200 g, yeast extracts 5 g, agar 15 g, distilled water 1
LolA wi g d58 GP QA R (glucose 50 g, peptone 20
g, KHPO; 8 g, MgSO, - TH,O 0.5 g, CH;COOK 2 g, NaCl 1
g, distilled water 1 L, pH 6.6)l] o] 3}ed 30T A 300 rpm
o2 1097 WY

M. pilosus-1 & ZLX|2] H=

F2A AzE FFES M pilosus-1E& ¥ujo] WAAA
AT &, ¥WrlE 24X AP F 30xX60 cmo)
propylene bagefl 1 kg ¥ EI1 autoclave(120TC)ollA 1A]7F =
¢t FAY o FF MFAAC° cellsmL)S 10% (vw)E A
F0F T 30T 1097 w3tk ool 40T
oA FE3] AxAZ] T 60 mesh2 Esl] 2Fog A}
3T T2 8AIZE B AR FE propylene bagol 1
kg¥ o} 120N 3083 ZA3IY e, ¥ & F73&
15%(v/w) =17 H7}ste) 30TCeolA 1047 widstges 70
TolA 80] 135%7 8 d7pA] 12AA 2gdee] =
LAE Azsqhok

Aspergillus & ALX|9| M=

71 BUF W o g =3, yzg Gadd g Fol 4
orye F TS 02% (ww)EIA Hrlsle & £33 e
Abto g Fo] Y Zakag upFU(35x45%8 cm)ol] 1

kg 4 Yol 25~39TCol A 50A1%F T2t vheksisich oheol
40T Ax7A F#o] 135%7F 8 W7x] AXAA =2
A7 AR

e

7o) gE2 Table 1949} o] A oryzae F ZQA2
g5 AGSAO), M. pilosus-] FILAZR BFT R(SMP),
25 50%% & AGAMS] 3FHE FEIHOE FA}
2 9 2899 9o AUE FF3td 25T %09t
S4AN7IEA 159 HAo 2 ARt £40] 959 2
AL 71AATFE gAY 2o/ E 3 AAY ¥ o
HEE AR 1A 9FAZ) F BAF 3000000148 A
AAl71= membrane filter(SKVF 30-103, Sunkyong Inc. Korea)
2 Qo

Table 1. Materials of soy sauces

Materials sA0” smp? saM”
AOK(g)" 2240 0 1120
MPK(g)” 0 2240 1120
NaCl(g) 2000 2000 2000
Water(mL) 8000 8000 8000

3 Abbreviations : SAQ, soy sauce brewed by A. oryzae koji;
SMP, soy sauce brewed by M. pilosus-1 koji; SAM, soy
sauce brewed by the mixture of 50% A oryzae koji and
50% M. pilosus-1 koji; AOK, A. oryzae koji; MPK, M.
pilosus-1 koji.

Of

pHel =afta

pHE pH meter(Metrohm 632, Swiss)2, FE3ERe FHX
UZ7|(IRD-250, Woori Sci. Co., Korea)& A3t &35t

Protease &4

Protease #4]-2 Hakihara(9)¢] ®hye] F3te 712 7HAIQ
15% &8s mcllvine 94389902 M NaHPO, - 12H;09}
0.IM citric acid £§<, pH 70) 1 mL, 1.5 mM disodium
EDTA €< 1 mL ¥ ZH3Yl ojztof 1 mLy E34g 30T
oA 10837t g A Z ) Thgo) 04 M TCA(trichloro acetic
acid)8 3 mLE 715t Hhe-& HAAZHoH ¥ 2 mL
7} 0.55 M sodium carbonate £-9) 5 mL 2 Folin A} 3 mL
& E¥etd AN F 660 nmo| A FFEE S
Hx7e E4898 A7l Ao TCASHS A A
o2 Yok EAYA B9 AxILA 1 go] 1B F¢
g3t} QA3 tyrosine mg 2 o HAFMe 23}
o g A&k

a-Amylase &4
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a-Amylase 842 Shingi(10)¢] ¥l we} soluble starch
€ 0.02 M phosphate #Z&(pH 69) 1% =HA %< 713
£ 1 mlof 2149 ol 1 mL& 73t 40ToA 308
7t ¥SAIZ] F 1 M acetic acid £ 10 mLg 7}ate ukg
< HAANAL. ol 13000 N KI £9 10 mL& 713
AMAIZL F 660 mojA FHEE SFNAY. B4 B
e Z2A 1 go] 1& F¢ d2F F3x & 10% Za
191E g 1 992 3o

>

B-Amylase &4

B-Amylase 8AT = DNSH(ID)CE ZH3Yt &, 05%
soluble starchE 13t 0.4 M acetic acid 958 (pH 4.8)
1 mLol| 735} ojztel 1 mLS& 7}t 304 3023 vt
SAAD. T DNS Al¢f 3 mLg 713t & HlE F52d
Al 583 #Y JAAZoH, 535 nmmAlH FREE FA3
o EFEF maltosee] AFAH st FEg A&k
RAGAHL 704 1 go] 1& Fot AT maltose mgO 2

o

Glucoamylase2| &4

Glucoamylase2] BT+ A7] f-amylaseo] AR &3
3 FUF e s WA F AAE glucose FHE =
o0 B20Y BIE 297 1 go] 12 B w3
o A% glucose mgo 2 VERSITH

& Hx, ojo|wefEa U etmujole) A

Z AA4ZL Kjeldahl *(12), o}o|=e]Z A& ethanol®g(13),
dEYote] AAe HFEHAH F3td FHHAS F,
oiriej e d4EsY HAE AAAND I 5 mL
o] 90% ethanol €% 20 mL-& 7}3t ¥ 0.05 N NaOH £}
o2 HAYsta] 4HP NaOHY Fo2 e AE3he
o, ¢tgijote] AsE ZHF 10 mLo] 30% NaOH § mL&
7¥ete FHAR AN SEIF FRSI G R e}
& 3% boric acid2 T3S 002 N ;80,2 A3 A
E3tEh

2] ofolwat

QA E2]3 7+ A AL lithium citrate buffer2 10u) 3]
% 045 ym membrane filter® oJ3}3le] o}uxr A}E
A7|(L 8800 Hitachi, Japan)2 A1 5}%Th

-

k]
“

St

SLe
gl

#9499 gL DNSYADLE Z3te] gleose FL 1
Epigich

rlot

AL

A 2} (Minolta CR-200, Japan)& o] £-3ta] L, a, b % hue
angles 4340

Monacolin K &zt

Endo(15)9] el wlg} 7H4 100 mLol| ethyl acetae 200
mLg 718t 10A13F 59t 2 F A RIE ARSsiy
)2 AABHTE ZARE benzened)] Ho] g T oA
5% NaCO:Z 23] MA3t1 53 02 N NaOHe} &3t
AedA 22417t LAEch O HCIE pHE 3008 %
3 T ethyl acetate2 FE3ATE FEEY SE AAA
A benzeneo =91 F acetoned 713 monacolin Ko AAL
Aot o] AA L WELe 59 238 mollN FFEE A
Stk FFe 4] 238 el 42 AAAE RES
2 AHEEte] 92 AzkM(monacolin pg/mL = 188.68 x ODygs
+ 585, r=09980)%) ©J5l4 Fake 73T

HMG-CoA reductase &4

Shapiro 5(16) & Hulcher®} Oleson(17)8] W& 712o 2
Patch =, A4EHAL 50 oM “C-HMG- CoA(specific
activity : 2.1083 GBgmM) 74 4, 500 nM NADPH &} 5
woll RN ERPES ethyl acetate® 32, &S A AAZ
T 719 228 928900 FSAZ £) 10 w3} 002
oM EDTA 2 2 nM dithiothreitolg 3H-3}= pH 7.42] 0.1
M triethanolamine ¢Z&-A(0]3} F& & HFL&Y) 276 wE
7t & 37T 2] water bathollA] SEZF ojEsln mixjgte =g
542902 microsome®d 10 pE vortex AolA E st
37ColA 1583 ¥-gAIFTE o] 10 N HCl &< 15 ¢
& vortexioll A 7Ete] 37CANA 1583 Fo] ¥hg-& X
A7tk Bkl 4T, 10,000 xg2 10587 FAR ety 4
A Ao, deA 60 Fos, WALAE (111, V)&
TLC Al2Ho g 3t EFF mevalonates T 2
7RA}# Phospho Image Analyzer(MacBas 1000, Fuji)ol] 2|&}o
89ol¥ mevalonateS 33} scintillation counter(Packard
Tricarb 1600 TR, Packard, Austrailia)2 WAFHd A& A=3)
At A wnitss ¥ microsomal protein 1 mgo] A Alsl=
mevalonate®] p mole2 3t WAL Lowry F(18)2] W
Hoj) et 24351921 bovine serum albumin®) 7 ZA o)
ot ke A&k £4Y microsomed E7]9] 7H
ZAS 4 &3] FE28 AFZLAEH 7Ho2 A
F 23]d] HA 4T, 10000 xgoA] 158 F< dAE 3o
BRAE DAk o] FE 100,000 xgoll A 1A T 29
A B8l g den e A FE28 4E 84

I mLo] WA ARSI
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FHE g5e4 1099 93t 53 AFYA9LE Hrt
sgth &, A4, IM, FEHQ JEEE o FUHSA),
FH4%), BFolt(33), vmod), ofF Jmoi(izhz
FrAYen, FHE B, B B, A%e olF TS
A, AT, BEOITER), FaTed), oFF ekt
Az QI 72942 Duncan’s multiple range testol]
sJsted A2

da ¥ nF

pH2| gis}

A oryae BEANZ FAZ 92 AGAO)T M
pilosus-10.2 HaAANZ FLAR @ HFEMP) ¥ F 3
LAE Z7 50%Y Edst @2 HFGCAMY 54 #3A
% pHY W3E ZAIRE AdFg 1), FFYde do
590~594 WAR O =A7|He] A we} AFHo=E
7Yt Aahdte 43S Rk £$4717% Fo pH
7282 SMP>SAM>SAO %=X 2 SMP|A 7+ &gt 7+
F %A% pH ZA8AS Leedt Koh(20)9] A. sojaes ©)
€3 MFY TFAME Jelda glow, KimRDY A
oryzae VT2 HT FAMZ Jeh} B dFe ZAne)
Y A%E BYth 23U KimR1)2 vjFo 2o A
845 % $49%9 pHZ A7 @A sigle, 48
7% pH7} 4.80~4.95 W9d =9¥ $x ttn B usg
. M pilosus-1 QA2 FE A SMP= 1 A%7)7t
o] 8~10U2 M FAFANA WA Fo| & AldEo] W4T
@ &o] ohdz} Aztdrt

Ax ¥ galoto| iy et

SAO, SMP B SAMY] =4 F F ZA FHFig D& A
2T o] 4 0Y7AE 43 It AL BY
o1} 60Y o)¥F= gEtAl FUFEIAL 60 olF 90U7IA)
T o ZAsAY 0dAY 38 FA8hs 4L U
Udck 40 g4s88 0YA Y F Airgge
SAM>SMP>SAO «M=Z Z+zt 1.36, 122 ¥ 1.15%°)4t}. o}
vlice} A9 dRYoly) AT Fg 1) FA F A
F FUF Aoz SAMolA= ZZ 078 2 0.19%,
SMPAl A= Z+zb 071 2 0.16%, SAOYAE Zbzt 042 2
0.13% ol4t}. SAME A orpae® THE LAY M
pilosus-102 e F2AE 50509 vlEE @ HoE
A. oryzae ZRAZE BGZ 749 SAOS} M. pilosus-1 FQ A
2 °Z 7RI SMP| vigte FHAE EE opveH Z
g 4th 1Y FAFFS F2X 9] protease DA

3 2% Fdo] Jorm@), A FHY F2 NFAHE]
o &, Y F A2gFe fFY Fee 2 Hed 4
ZHA ztolg B B9 oyt AME dFof wEbA e
Zol7h A F4Ro] 2ol HEH nigte F& AL
2 4¥A glok 9097 £44171 SAO, SMP ¥ SAMS] &
gotuiit e FAY AT Table 29} 2ok 3 100
mL3 F frelopr|=ite] 8k SAO, SMP ¥ SAMojA
Z}z} 5338, 7324 9 8073 mgo. 2 SMP2} SAME SAQOHT}
ztzh 37 B 51%7F E%Th SAOYAM Ffrgo] £ orlx
AF2 glutamic acid>leucine>arginine ©. 2 60.05~65.20 mg/100
mLE FH3l5em, SMPolA = alanine> leucine>glutamic
acid2  7420~10142 mg/100 mL, SAMO|ME  glutamic
acid>alanine>leucine ©. 2 87.46~130.52 mg/100 mLo. 8 7+3
o F5o webA opuxibd FEke] AolE R
SAOIIME Kim3} Kim(22)o] Hug A4 zHe] F &
gotret g g5 & BYoen 53, A oryue
A8} M. pilosus-1 IQAE EF3H & 7139 SAM
& ol§ T HIgt FHo] F5FE Yehi T

70 1.5
—8—S5A0
—8—SA0 —&— SMP
12 | -—m-saM
g
s 09 |
o
2
€ 06 |
[u]
°
—
03
50 * - * 0.0
0 15 30 60 92 0 15 30 60 9
Fementation days Fermentation days

Amino nitrogen (%) .
Ammonia nitrogen (%)

.

60 S0 0 15 30 60 90

0 15 30

Fermentation day's Fermentation day s

Fig. 1. Changes in pH, contents of total nitrogen, amino
nitrogen and ammonia nitrogen in soy sauces during
fermentation.

Abbreviations are the same as described in Table 1. Values are
meant SD of triplicates.
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Table 2. Contents of free amino acids in soy sauce brewed
by M. pilosus-1 koji for 90 days

(mg/100 mL)

Amino acids Soybean sauces

SAO” SMP* SAM”
Aspartic acid 9.32 9.68 1325
Threonine 25.57 19.87 28.12
Serine 2302 11.55 2407
Glutamic acid 65.20 74.20 130.52
Proline 13.50 45.67 45.10
Glycine 1245 14.48 18.88
Alanine 48.64 101.42 90.80
Cystine 0.33 0.12 0.10
Valine 38.89 7225 67.82
Methionine 12,40 15.40 16.84
Isoleucine 35.84 56.34 54.36
Leucine 61.15 9245 87.46
Tyrosine 3207 52.78 49.03
Phenylalanine 38.62 68.75 64.05
Lysine 45.71 5149 60.82
Histidine 11.03 13.51 14.55
Arginine 60.05 3240 41.49
Total 533.79 732.36 807.26

9 Abbreviations are the same as described in Table 1. All
values are three pooled samples.

¢ Qo #9% FFe] WsE AR 47w Fg 2%
2o}t 5471300 AT o) AT 25 0UAR =
Z7H80] SAM>SMP>SAO A2 Jehtol 11 olF 90d
ARNAE gadte %S Yepligith SAMT} SMPAlA] &
499 Z7H80o) B& AL Monascus pilosus-1 F FQ A
A ZA) Monascus pilosus-1S& AAANZ & I3QA B4
7vete @43lEe] F=7b 5% FAY) c-amylase, B
-amylase, ¥ glucoamyalse 59 &47} &4 FHW|7A 2
4ste wEojet Azdd. ¥, 54 Frlde LR 4
st} s Foll viste 1 Qo) EAdhe vAEES
FELeR ARHE ¢o] 2V WELZ Chung F(24)°
e 4 T 899 T vt A A% a3
Y Kim(21)-& A oryzaeS} A. sojae TR AE G 7479 &
A F 84T TS AR A g4 1048 FE 24
I &4 2097 olFe FEHA gETha e & A7
AR} Aol YePATh ol A oA AAZ
foE E7stn A dEAEo] Aoz ¥ gE
ol yehd dxz o5 Aol 449 pH7F £ AF
A BT ARty e s e fgiMk: 1 9AE 28 F Utk

e

—8—SAO
—&— SMP

Reducing sugar (%)

A

90

Fementation days

Fig. 2. Changes in reducing sugar contents of soy sauces
during fermentation.

Abbreviations are the same as described in Table 1. Values are
mean*SD of triplicates.

——S5A0 —8—SAO

Protease activity (units/mL)
-Amylase activity (units/mL)

] 15 30 60 9%

Fernentation days Fermentation days
20 3 .

—e—SA0 —o—-SAD
~ g —&— SMP
TE] £ —&— SAM
2 £ 2
=1 3
E 2
~ fend
> =
= -

2 ‘8
o &
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] =
=]
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3 . i |
00 i 0
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Fermrentation days Fermentation day s

Fig. 3. Changes in enzymes activities of soybean sauces
during fermentation.

Abbreviations are the same as described in Table 1. Values are
meantSD of triplicates.

protease, a@-amylase, fS-amylase 2
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Monascus pilosus L2 G2 2] T4 E4 33

T 549 $A4L 49 And we} 2E 15Y9ARE 3
7hIRe™ 2 olF NY7AE ¥ Fashe AFEE Yehl
At 1 &4 F poteases GHPS BjAA o AR
ohu|izAMS AAEH g-amylase, B-amylase ¥ glucoamylase™
Gr3tES EAAA FRE AT EA HpREe 25
< o2 AEY F proteased] BHL SAMeA 7+
7 #A5929 SAONA 74 Wtth o-AmylaseBA-S
SAO>SMP>SAM £A 2 SAOY|M && W SAMoA sk
on, B-amylase®] AL SAM>SAO>SMP A2 SAMo]
A F& 9 SMPolA wgkth E glucoamylasee] B
SMP>SAO>SAM &A1& SAMojA Wttt E3) & ol
o] o]l w2 SAMOX 9] &4 1SYUA protease AL
27 SA0RT 50%U £& B4 Uehhdch

A

1R 4 F A9 HsE AR Aste Table 33
2tk L a g2 $40] Y we} g ZFeA F7}
e AFS HAon FHES SAM>SMP>SAO £XE
SAMel A E3tth bghe 3097HA) FhstitE 1 o)% e
Fasgoh BRe £49 7 g dxxez it
T A%E dehislen ¢4 09 e SAO 563,
SMP 290, SAM 3228 SMPS} SAMo] SAOd]| Hlgte] H&
o] 23 Chung 5(23)2 M4 442 3 gojy] Al
29| Flebas) wheo) QAT U F2 204 A
Z, 139 £4 2 & 2017] Aol maillard 2-gol] 23t
AYEE 202 BIdigth a2y SMPY SAMeA A4
=7 #2 2 M pilosus-10] A4 A Ao 71909
dgolet dkdok

Table 3. Changes in color of soy sauces during fermentation
Soybean Fermentation days

W s 9 5 N & )

SAO 2941057 293027 n3+10° 43+08®  40+05°

L SMP  350109% 356105 406102 478105 488108
SAM  299+03%  302t03% 362103 455+04%  470t05>

SAO  79+02%  87+04% 127+03® 136+03%  136+02%
a  SMP 103102 117+04%  133+03* 174104°  185+05"
SAM  93+02%  108+02® 130+02* 163+02% 168+02%
SAO  67%03% 154703% 20305*  196+04* 199+03"
b SMP  124%01% 20103 264306 131+02%  143+0*
SAM  110£02% 26102 275+03°  108+01°  106+00%

SAO  753E12%  @6+09"  623£07°  593+05M  563+17*
B SMP  574103%  459+03% 61045 314205%  200+04%
SAM  665L1%  538209%  450+11%  uSt0¥  R2+09¥

YAbbreviations are the same as described in Table 1. ?Values
are mean+SD of triplicates and the different letters” in the
same columns(A-C) and rows (a-e) indicates significantly
different at p<0.05.

Monacolin K2| stzt

0Y7 £AA1Z] SAO, SMP @ SAM W9 monacolin &+aF
< ZAKE ZiTable 4), A oryzae ZQAE FF3 71AQ
SAOYA= monacolin K7} A&Hx <otk 18y M
pilosus-l ZLAZ HEF 4R SMPelE 621ugmls T
FotA2m, A oryae FLX9} M. pilosus-1 ZLAE 50:50
o vl g2 st g 1132 SAMel= SMPS] oF 50%<)
310 pgmlE TH3HHRD. Monacolin K= AW Y25
& 2Hsh= HMG-Co A reductaseE Adjshs EFA2A
Monascus & F40l577} A= A2 AHA ATH).

Table 4. Contents of monacolin K in soy sauces fermented
for 90 days

Soybean sauces
sao” SMP? SAM®
Contents(ug/mL) 000+0.00% 6214012 3.10+024°

" Abbreviations are the same as described in Table 1. *Values
are meantSD of triplicates and the different letters in the
same rows(a-c)” indicates significantly different at p<0.05.

HMG-CoA reductase®| X{aligA

M. pilosus-1 ZRAE WY £AAZ 7+4<¢1 SMP} M.
pilosus-1 2] 50: A oryzae F QA 502 vl-&82 Z{}5ld]
g ZH3Q SAMe]  HMG-CoA(3-hydroxy-3-methylglutaryl
coenzyme A) reductased] thg AR WA= T =
AYstgtHTable 5). 2 A3 SMPy W=7 7H3<Q) SAOd] u)
st} 215%9] Aa&S Jehllor SAME 102%2] A3
A4S EH. HMG-CoA reductaset AU S92 E A
HAe #Bose FQ FAZA NADPH 2817} 2709 A
AS AFFo2ZA HMG-CoA’} mevalonateZ AT}
Monacolin K= HMG-CoAK Tt} C=0Z%o] 3} o 2L 2
AZ HMG-CoAXT} WA $95]0] mevalonate® FHO 2 A
AN Fd28E Y& Agh24). &8, SH2EHEL
AEete] FAARS FAY FFAY B 2HZEZEERY
ATAZA AWM glojdes dd F98 AJROITH2S).
Izt #Jo] s FHAE, ¥, JAF, AZAM, o
R, HAN F9 AL Yo Y9ER] Hu Yot
26). ANSFY2EES Aojste WYPo2E HAlZRH 4
FHohe FY2HES AT FUHHQ T A lA
o EH=HE FHE 2Pshe Wl Aon, o] FoA
A Fal2eEe F4& Adse Wiol AT =4
oz deiA o). HE ZUAHE AYew 7
T A3 N2EE AT 2A Fhem Qo) FHaHE
g =& F2AA £ Qe 997 BU1E 9 9o
Qureshi 5(28)& <I4to] BAHFHY2HE FEE AN
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I BuEgon) Queshi 529 Halo] 388 tocotrienol
o] HMG-CoA reductase 84S ZaAAH HEZH2HE ¥

g Y3 AT E, Choi 50 Bl Hale)
2Eo] g3 Fg2HEE A Hh

Table 5. Inhibitory activity of the soy sauces fermented for
90 days against HMG- CoA reductase

Activity of HMG-CoA reductase

Soybean sauces”  (p moles of mevalomate/min/  Inhibition rate(%)
soybean sauce ml)
SAQ" 1015+2.35% 0.0”
SMP? 79.7+1.08° 215
SAM® 912+192° 102°

UAbbreviations are the same as described in Table 1. “Values
are mean®tSD of triplicates and the different letters in the
same columns(a-c)” indicates significantly different at p<0.05.

Scores (points)
w
T

R

Salty Sour Sweet Overall
taste  tase st @se

Fig. 4. Sensory evaluation of soy sauces fermented for 90
days.

Abbreviations in the figure are the same as described in Table
1. Values are mean*SD of triplicates and the different letters
in the same attribute(a-c) indicates significantly different at
p<0.05. Savory, salty, sour and sweet taste were evaluated from
very weak(l point) to very strong(5 points). Color, flavor and
overall taste were evaluated from very poor(l point) to very
good(5 points).

rH

FsdAt

90Uzt 544171 SAO, SMP ¥ SAMS] HF7AlL A=
Fig. 49} 2t} Ao g 7]EEE SAMo] SAOL} SMPoj]
Histe] JgEgch HAle A$E SAME &3 JdAjzt €
B39 WA & F3lHo BEGH) oMt HtE ¥
om, SMPE SAORTIE W& F7hE wgit) shd e
SAM# SAO= 33 oo A2 Hisdty oy sMPe 23
Wz A HriEAnh goke el Frig 2olE B

o]z gdgtom sty @t HA] AEzte] FEHE zfolglo]
240l3te] e ZArE BT FHAY 92 SAMo| 425
HOZ SAOS 4018 &2 HyLE ¥glon SMPE 2.98%
o2 71 Q¥gity. SAMoA %2 Hrh7t @ AL a47F9
ol wol opnidtRie}t BHE HIEDY AT o HEY
ko]l w3 LAV duksiAl e wgolgt AlEE. 1
U SMPE F ofu|iibe] geko] w2ux B33 SAO
B} FHAQ gte] YRy B A& M. pilosus-10] 234
3 MR E0] 9k o mjFo] oldr} AtgHch

2 o

A oryae QAT @ HHSAO), M pilosus-l 29X &
T R(SMP) 2 o]F IFAE 50%¥ EFsl g
(SAM9] =4 F FH-E HrIsith 90Uzt 5484170 e
F2& AR A Ut 2k pHe SAC>SAM>SMP &
ME SMPoA 7} wsith. SAO, SMP % SAMS] 3= A
ke bz 115, 122 2 1.36%2 SAMAA 74 Egtch
SAMS] ojmlizE] AAFELS 0.78%2 SAO ¥ SMPET &
gtk F fElobu Al 3RS SAO, SMP ¢ SAMO| A Z+Z}
5338, 7324 2 8073 mgl00 mL o]gtl SAOYAME
glutamic acid(65.20 mg/100 mL), SMPo| A< alanine(101.42
mg/100 mL), SAM9| A<= glutamic acid(130.52 mg/100 mL)2]
kol 71} ok WF $A4 F proteases} f-amylase
848 SAMAA 7FE ERen, g-amylase@A-L SAOY
Al, glucoamylase®] ¥43-& SMPoj|A 7} wokth Hue angle
& SAO 56.3, SMP 29.0, SAM 322 o]t} SMP & SAM
9] monacolin K9] 332 ztzt 621 2 3.10 pgmLe 43}
g.2.0] HMG-CoA reductased]] o3t AL 247t 215 &
102%E JepiATh. A4, @A, shd 2t 2 F9FR1 g
SAMO A vn % F5 3ok

ZHAlR| 2
£ A7E BAAeR BEAAAY AP o7t

=
42 AR AT L 43 A7AH] YRALe] € A
Qu.
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