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Abstract Doenjang stew sauce was prepared with fermented Rhus verniciflua
extract, and changes in its physicochemical quality were measured while stored at
25, 35, and 45T for 8 weeks. The Rhus verniciflua doenjang stew sauce (RDS) was
compared with commercially available products in antioxidant, antidiabetic (AGI)
and antiobesity (PLI) activities. No aerobic bacteria, coliforms, and fungi were
detected during storage, and the pH decreased and titratable acidity tended to
increase with the storage period. On the other hand, the sugar content and salinity
did not significantly change during storage. As regards chromaticity, a and b values
decreased with the storage period, while L and AE values did not significantly
change with storage. The pH, titratable acidity, and a and b values, which showed
significant changes with the storage period, were selected as quality indicators.
Based on the forecasted distribution day by annual temperature, the shelf life of
Rhus verniciflua doenjang stew sauce (RDS), based on pH with the shortest shelf
life among quality indicators, was predicted to be 13.38 months. A comparison of
antioxidant activity of RDS and commercial doenjang stew sauce (DS) revealed that
DPPH and ABTS radical-scavenging activities were significantly higher, at 71.17%
and 78.20%, respectively. AGI and PLI activities were also significantly higher, at
55.99% and 35.98%, respectively.
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1. ME

FEA] AR E 20169 8049 ¥ HH] 20174 8519 YO 2 5.8% S7F5tHoH,
191 7H+ & ghdo] 714 S7F, of&s 57t 823y 7HHSE A5, Hod AR 59 4H|
of whe}, A 517] ¥ Y52 FENE 1AYE A il /= /A7
ZEE 59 YAE AA = THsh A9 Q77 718k th(Korea Agro-Fisheries &

Edto

,'I'll:l07
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Food Trade Corp, 2018). o= 0|23t 4H] EdE=
of et ol ofeE, o3 Ao THHSHA o] 8T 4
T G TA] %EH«] "= AXT AlESel &
AElo] "ujE]3 ok 2(RAus verniciflua) e AEE ¢

3t A= o]-§H o] gro, Rzt Holu 222
59 FHI= AFs) ou, FA&(urushiol)E i3t

I o] £ TS, U 52 SHRt Y fRES
Fot7] wZo HgAgol tioiA B2 =97t EHol St
(Epstein &, 1974). §t#, 2UE7} A <, 4

4 =3 sia 59 T Y At s AoE H
HAHA, ABAF 9 B FAREY] A&AQ 80w
2o AT YRR 551, $FRAIS] AEHA g2
AEL sl7hdor 29, £2d &0 AT 5 A
K Choi &, 2006; Jeon 5, 2006; Lim 5, 2001;
MFDF, 2000). ZLefut ARt £9] A2 Mz Al
M 9 FanE offA vHEQl, ol F siEstalA} of
FTHNAE WA (Fomitella fraxinea)E ©]-&5H &g v o
B 29 $FAZE AAst = AlZ7t o]FoFtHChoi

= 2007: Choi 5, 2012b). 1 23} $i & 2ZE0
VHYS A > YL, FF, FHYE, UY FFA

AEAEA7E S E|QcHMEDF, 2012; Shin &, 2013).

o|9} Zo] ¥H &5 o83 AR A= ol ¥E 2
< A7kt %4 $9 %}9} AR 95 5 5o &
? 5, 2015; Lim %, 2018).

g, *4%4 Wﬂﬂoﬂ o o2kt wgEstHy
E/g0l o3t FAHgk:s JE7H0 9% A niAER
£33 717ke] w2tk F80] fAlsE Ag dEshe A2 4
H|RRe} A 2R} BFoA vl F83ITHCho &, 1993).
5o AEA EE A B, Algel A AdrEE
B3| dEdomn AE FE7I3he she Aol T
[ttt §-8713 AE 913 e AT 7Y
o] eH, B7IZtel AFe] 8713 ASshe MG
o] g5 1 YrHKim, 2008).

b & Aode 29 AHE 284 9 sARIA
9 F7PHA SHiE A B % 7HE Y] 4o

2 OUE £ FEF A 94S o83 A Fdaas

o] gel

A|Fska, AF2E(25T, 35T, 45C) 2 A7 wE

n]/\ﬂ‘:'g'

olatety B4 WstE BAstglon, A% |
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AN AFT BB (@FAS), Sk, FBRhHES B st
ATt

m

2. Mg % diH

1. YEME Y A=
2 Ao AREH 2EEAN FdLARDS) AEY A
Al £ B2 AR A F(FERE Fufisto]
AHg3HItt. RDSE 294 16.49%(LE 2UE 359
5%), N 39.37%, BAG 29.19%, FiksE 1.81%,
Hubs=d 2.13%, TFes=H 1.6%, THATRsE 1.07%,
B9 3.51%, IF7FE 2.23%, ARFEE 0.37%, B
A&e5H 1.17%, 2307104 T 1.06%, FE7HF 0.32%,
olE 0.53%, 5= 0.15%S wigH| 2 AZREYoH,
E AEY 29 iFEL 0.82%=2 FAF A}, o] Higt
H| 2 A 23 &A= 60ToA 3027t it &3 & HE=
E 1970 150 g4 EATE & 121CoIA 158 &< 7t
doto] Alxolgom, Ao WZst & B4 Ao Akg
stqich. Az" RDSY RE71HS A=
& AHgot RE7I% A4 AdS JPotylon A2
TE 25T, 35T, 45C 2 A5t AZH A
ot 152 A0 & AW v BETH(LWAIAS, =,
AdF5), °] _94-‘6]—X‘](pH AL, 7184 1FE Sk
dx) B4 2 ME B4t

22 O/MZ31Y EAM =X

=7 =J O

nBESH B4 AU A4 25 gt B E|A S 225
= U+ T stomacher bag(BagFilter®, Interscience,

France)ol 22 & stomacher(HG400VW, Wiggens,
Straubenhardt, Germany)2& 287t #2355t A2 A
g BE AEE ARSIl didrE AR 1 g2 8

5 9 mLo] gof 34% & 3|4H 1 mLE Aerobic
Count Plate3M, St. Paul, MN, USA)°]l H&3}o] 35C
oA 48417 B2t Bt vy, BAAE HF2 JESE AS
Stod zm}oﬂ‘:} Hgratre AR 1 g2 Bt 9 mLol
Ho] 343t & 34H 1 mLE Coliform Count Plate
BM)ell A5t 35CoAA 24417 BF viARE ok 7HAE
BT F2 JISE Algsto] S AdFae Al
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= 1 g2 B 9 mloll Hof g4t & Sl4qd 1 mLs
Yeast and Mold Count Plate(3M)ol] FZE3lo] 25T oA

591 5ot Hheet ke AAE WS Adstol 2tk

2.3 0/3}5tX EN =X
pH ¥ AA4te= AlE 1 g HIA 3+ & pH
meter(MPC227, Mettler-Toledo, Greifensee, Switzerland)
£ ARgsto] 245190, AHAEE pH 8.37H4] S35t
+ ol 283 0.1 N NaOH9| ¥(mL/g)o& ettt
7HA 1P E SRR AR 0.5 mLE Ft & 2EI A
(MASTER-2M, Atago Co., Tokyo, Japan)& °]-8&5t%]
Z7otoct et AR 10 gofl 37 90 mLE 7otk 1
2 3¢ wRE & A%A(TM-30D, Takemura Electric
Works, Ltd., Tokyo, Japan)& ©|-&3lo] =3It}

24 Mz 5%

Ae= AR 30 g& FF & AAA(Chromameter
CR-410, Konica Minolta, Tokyo, Japan)gs ©J-&s}o]
2731921, Hunter scaled] 98] L' (%), a (AMw),
b’ @EME), AE(total color difference) FEo.& LFEFA QL
ok e 24 A MAZH1=92.79, a=-5.50, b=9.04)& FE
FHOE AMESISIT

2.5, 75712t 4%

B HHL AEOFENAA AE FEIN 44
n2 e ol8ste] SO, §5717t holuel
2 20199% 4% YR/ AHgstech A4E B4
;| AHUZLE ol 83tel 7 BAXEO| HAFSALHA
3} olo] W2 7]27], yHE 2 SEE A%E A4S

HHSASE A%

T, HSEEASE §9) 2 BAARS
k. 7F BYA LY WA =
olg3to] §5717g AETHOR, AEH F57170] o

A% 0.8 Fotol HF F5717S YA,

2.6. AIBHZE bl
RDS(E# 55.86%, 150 g, 3-4%1&)Q} A

g Yo ol s Qe BN A

ADSA, B4 41%, 130 g, 3-498)¢h, AN AL
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B(DSB, E4 46.1%, 140 g, 3-41E)E FYato] A=
82 vtk A A4S AT AlEe Aas
10 gl S57= 100 mLE 71t & 25 447
(DH.WUC-D22H, Daihan Scientific Co., Ltd., Wonju,
Korea)2 2087F F&5192H, F29Z U&7
(Sorvall Legend Micro 17R, Thermo Scientific Inc.,
Waltham, MA, USA)= ¥4£2(10,000 xg, 4T, 10
min)¢t & AFSHE 0.22 pm membrane filter(Futecs
Co., Ltd., Daejeon, Korea)Z oji}slo] ARE-5}Lt.

2.7 stsf 24 ZH

DPPH ) &7 4L Kano 5(2005)2] WS ¥
Foto] Aokt A& 50 pLoll 100 M DPPH &%
150 pLE F7Fsto] daoA 2087 ¥HAIXlI & 520
nmOA EFEE SHst o, FYHRTZE+= ascorbic
acidg Argst¥ith. DPPH gt &7 ofefo] 4o
2 Akgsto] Yepfiglot

DPPH radical scavenging activity (%) =
Abs — Abs

control sample

Abs

> 100

control

ABTS 2H)Z &4 TAL Re 5(1999)2] WS s}
o] 2431k A& 20 plofl ABTS 84 180 pLE 715t
of YoM 227 HESAIZ] & 734 nmold =S 34
st¥om, FHRFZE ascorbic acidE ARHESIITH

ABTS 2tz 2752 o] 402 AH&sto] Lehygich

ABTS radical scavenging activity (%) =
Abs Ab

control

Abs

Ssample % 100

control

2.8 g5tk 24 X

a-Glucosidase inhibitor(AGI) ©/d2 Watanabe &
(1997)9] Wis #Psto] Z74sIth  e-Glucosidase
(Sigma-Aldrich, St. Louis, MO, USA)}& 0.1 M sodium
phosphate buffer(pH 6.8) &0 &Ho] Ja4M(0.5
unit/mDC2 ZFASFYI, 5 mM pe-nitrophenyl-e-
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glucopyranoside(Sigma-Aldrich)® 593t bufferol| &
dfjsto] 7)1d-gHo R okt 7|H8H 40 ulLE 96 well
plated] 5% & A& 20 pLE 75kl E4% &, a4
Al 40 pLE H7Fot] 302 529 37T incubatorol|A] HRS-
AFE B2 FAst7] Y8l 0.25 M sodium carbonate
0.1 mLE F7Iste] E9ket £ 405 nmolA SFEE 573
St o, R RILEE acarbose(Sigma-Aldrich)E A
&SIt AGI /42 offj9] 4|02 Ak&Esto] UEhSith

a-Glucosidase inhibition activity (%) =

Ab Ssample Ab Shlank

(1- Abs

) % 100

control

2.9. gbjgt g4

Pancreatic lipase inhibitor(PLI) &< Dechakhamphu
ot Wongchum(2015)9] ®HZ WHPste] ZHsto
Porcine pancreatic lipase(Sigma-Aldrich) 0.3 mg]
10 mM MOPS®} 1 mM EDTA(pH 6.8)5 EFst=
bufferE 30 xLE Y1 tris buffer(100 mM tris-HCl, 5
mM CaCl,, pH 7.0)E 850 pL 3#7}st enzyme buffer
£ Zu[5tt}. A& 20 pLol enzyme buffer 880 pL2t
10 mM p-nitrophenyl butyrate(Sigma-Aldrich) 20 L
£ F7lste] 37CoA 208 &<t §HSAIZ] & 400 nmol
A FFEE Sl oH, FAHRTZE orlistat(Sigma-
Aldrich)& AH&sHEIT}. PLI 42 of#j9] 4]0 & At&s)
o Yeffigict.

Pancreatic lipase inhibition activity (%) =
Abs —Absy,

( 1— sample

Abs

k) % 100

control

2.10. A2/

7k AYE 33] yHESte] 92 2A3E §A4 Z=1IH
(SPSS ver. 19.0, SPSS Inc., Chicago, 1L, USA)<& ©]&
sto] Hat + EEHAHMean+ SD)Z YeRH AT ZF A8
7] BAIA 79782 p0.05 =FollA one-way ANOVA
2 BEAHLASE 9™, Duncan’s multiple range test®

olgte] RO vlwHIL.

https://www.ekosfop.or.kr

3. Zat Y

3.1. O/¥= H3f

AL E geoto] Hst RDSY vBES &4 2
3 BE A7 dethlds, TS, ARt
AEEA Fon, AEFTHAA A 7|EA (50
shofl At Aog gl ltidata not shown). Lee
(2000 2= A7 59t 71648 w5 FHSE S
ARt Ay}, B A7olA A AEEA S Halske]
I, 2 Ao E Bt AE SRS o= =9
AZZAT FL5H RDS A 5 7FE3A0 9J8) u|d=E
o] Ao} B AY HYoA mE] HEEHA P2 A
o= WE

N oln O,

d

3.2, 035t ZZ Hisf

A2 9 A7) T2 A7 LA olFfehy E
Z ¥3h= Table 13 Zt}. pHe 7] 5.59004 #A7]7¢
of whet ok AFS EloH, 8F A9 pHe 4
25T 5.51, 35C 5.37, 45C 5.112 AL/} £&5=
o @o] actes AT Btk v, ARPAEE 27
1.06004 #1717t w2t S7tete B2 HAoH, 83
1o A= ZH7 25T 1.16, 35T 1.38, 45T 1.71
2 AFLET 2255 o Bol F76ke A% Bt
A Zo|| A 2% F pHe} AHE9] W3S} Q1o g u|YEo] Ay
53t 31eH4 §hgol A=t A7 Rl8E 578 AdfolA 2
A zANA HEEHA E9k7] whizol nETE ¥k
o] k2 Aoz wntE, 315H4 ¥hg-Ql Maillard
5ol Qs 29| FAEo] A4 o] pHel HAHAET}
skt Aoz TwadEH(Martins 5, 2000). §HH, Shin
520109 A+27, B4 289 pHE 539011, Al
o1 €49 pH #< 4.36-4.410]g1 K1t AE o]
Fol HoS o, & A9 & FFoF AR3 AA AR
ZA¥ pHER 5.11-5.592 A4 @79 243 FARH
A0 UEyTh

A% F 7HA TP E S 40.00-41.50 °BrixZ A
A2E 9 A7 B2 {9HQ AfolE Kol 9ko
o, J% E3F 7.75-7.85%= A% F §9%l W=
ERA] ottt o] AE 7HeA 1R TRk 4 RS}

B % orlo rn
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Qualities of R. verniciflua doenjang stew sauce and comparison with commercial products in physiological activities

Table 1. Changes in physicochemical properties of A. vemiciflua doenjang stew sauce during storage

Temp. Storage time (week)
C
(c) 1 2 3 4 5 6 7 8
pH 25 5,50+ 5.56+ 5.55+ 5.53 5.53+ 5.52+ 5.51+ 551+ 551+
0.01"  0,00% 0.01% +0.01% 0.007° 0.01%°F 0,00t 0.01°F 0.01%
35 5,59+ 5.55+ 5.50+ 548 5.43+ 541+ 5.40+ 5.38+ 5.37+
0.0174 0.00%® 0.00°¢ +0.00°° 0.01%¢ 0.01°F 0.01°%¢ 0.01%6" 0.01°"
45 5,59+ 5.53+ 5.47 5.42 5.37+ 5.28+ 5.22+ 5.16+ 5.11+
0.0174 0.00% +0.01°¢ +0.00° 0.00°F 0.01F 0.00°¢ 0.01" 0.00°"
Titratable 25 1.06+ 111+ 1.1+ 1.12 1144 1144 1.15¢ 1.15¢ 1.16¢
acidity 0.01% 0.00° 0.00°0¢ +0.00%° 0.00¢ 0.00 0.00°%¢ 0.008 0.00%
mL,
(mt/g) 35 1.06+ 1144 1.16+ 1.21 1.26+ 1.28+ 1.33+ 1.37+ 1.38+
0.012" 0.01%¢ 0.01%F +0.00° 0.00P 0.00¢ 0.00°® 0.01% 0.00%
45 1.06+ 1.16¢ 1.18¢ 1.28 1.38t 1.49+ 1.56t 1.63t 171t
0.01? 0.00*" 0.00%° +0.00°" 0.00% 0.00%° 0.01%¢ 0.01%® 0.01%
Soluble 25 40.00+ 40.00+ 40.00+ 40.00 40.00+ 40.00+ 40.00+ 41,50+ 40.00+
solid 0.00M 0.00 0.00 +0.00 0.00 0.00 0.00 0.71 0.00
°Brix
(Brix 35 40.00+ 40.00+ 41,50+ 40.50 40.00+ 41,50+ 41,50+ 40.00+ 40.00+
0.00M 0.00 0.71 +0.71 0.00 0.71 0.71 0.00 0.00
45 40.00+ 41,50+ 40.00+ 40.00 40.00+ 40.00+ 40.00+ 40.00+ 40.00+
0.00M 0.71 0.00 +0.00 0.00 0.00 0.00 0.00 0.00
Salinity 25 7.75+ 7.70+ 7.75¢ 7.75+ 7.75¢+ 7.75+ 7.85¢ 7.80+ 7.75¢
(%) 0.07" 0.00 0.07 0.07 0.07 0.07 0.07 0.00 0.07
35 7.75+ 7.70+ 7.75¢ 7.80+ 7.85+ 7.75+ 7.75+ 7.75+ 7.80+
0.07" 0.00 0.07 0.00 0.07 0.07 0.07 0.07 0.00
45 7.75¢+ 7.75+ 7.80+ 7.85+ 7.80% 7.85+ 7.80+ 7.80% 7.85+
0.07" 0.07 0.00 0.07 0.00 0.07 0.00 0.00 0.07

Walue are meantSD (n=3).

IDifferent small letters (™) in the same column and other capital letters (*™) in the same row indicate significant differences according to Duncan’s

multiple tests (p<0.05).
NS, not significant.

33 Mg B3

A2 94 A7t o2 A7 AAO Mk HIk=
Table 29} At} A= 4 A3 agh 27| 1.35904 A
7170l whet rashkes A UEgleH, A% 8 &
o= 25T 0.94, 35C -0.47, 45C -1.222 AL2Z7}
=255 ¢ Yol Hashs A HAith bt B3 27
4.03914 A7g717te] whet Fashs Ak YErleH,
A% 85 Aol 25T 3.63, 35T 2.91, 45T 1.46°02
ARLE7t =255 ¢ Bol Fadhes A Bt wF

200

W, A4 LA AERES 47 44.33-46.08, 47.48-
49222 AALE W A7) e o0l WekE Ut
BHAA glokeh Kim $(1999)2 A F49] A% aghst
bake] AAIztel met AdtEOR, HYLET} E24
= wae] 457k o gsbA deRdthn RSttt Kim
500052 A7) Ajo] wet A 4] Ho] 2
wElo] A% aghth balo] Aastgon, vaas Zue)
Maillard ¥Hgo] ofa] 2ol W= @A Ao] wisfals}
= |

v}

bato] 7k T4 ZHo) Za 1ol B4 Zo] U
2] 98] Aolsir] W] Maillard ¥} 2L W5
a7 o] 93 Ao BAEH, AFLEe] F7t] ot
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Table 2. Changes in Hunter color value of R. vemiciflua doenjang stew sauce during storage

Color Temp. Storage time (week)
value (c)
1 2 3 4 5 6 7 8
Hunter 25 46.08+ 45.76+ 45.88+ 45,59+ 4521+ 44.74+ 44.95+ 45.36+ 45.68+
color L 0.1172A2 0.118 0.158 0.26°¢ 0.34%°¢ 0.16% 0.26%F 0.17% 0.18%¢
35 46.08+ 45.85+ 45.89+ 45.36+ 4513+ 44,65+ 4517+ 4474+ 44,80+
0.11% 0.12% 0.25% 0.38%8 0.16%¢ 0.25%° 0.3725¢ 0.25°%® 0.25°®
45 46.08+ 45.49+ 45.20+ 44.87+ 4445+ 45.33+ 45,65+ 44.33+ 4522+
0.11% 0.13P%¢ 0.16% 0.15%° 0.07°% 0.16° 0.15% 0.23F 0.23*
Hunter 25 1.35¢ 1.28+ 1.23+ 1.24+ 1144 114+ 1.07+ 1.03t 0.94+
color a* 0.02%A 0.02°® 0.02%® 0.02%® 0.04%¢ 0.03¢ 0.02°° 0.02°® 0.04%¢
35 1.35¢ 1.10¢ 0.84+ 0.42+ 0.02+ -0.11+ -0.24+ -0.35+ -0.47+
0.02% 0.03% 0.02% 0.02%° 0.01%% 0.01° 0.01%¢ 0.01°" 0.03"
45 1.35% 0.84+ 0.05+ -0.17+ -0.51+ -0.68+ -0.85¢ -1.04+ -1.22+
0.02% 0.028 0.01<¢ 0.01° 0.01 0.01°F 0.01¢ 0.01" 0.03
Hunter 25 4.03+ 3.96+ 3.95+ 3.85+ 3.82¢ 3.77+ 3.73t 3.66¢ 3.63t
color b’ 0.01% 0.02%® 0.03% 0.03%¢ 0.02¢¢ 0.02° 0.03*€ 0.02°F 0.01%F
35 4.03+ 3.70+ 3.49+ 348+ 3.35¢ 3.26+ 3.13t 3.03+ 291+
0.01% 0.03% 0.03* 0.01%¢ 0.01%® 0.05% 0.01° 0.03% 0.01%"
45 4.03+ 341+ 3.05+ 2.87+ 2.52+ 2.13+ 1.84+ 1.66+ 1.46%
0.01% 0.04°® 0.04¢ 0.02°° 0.01 0.01°F 0.01¢ 0.03" 0.07¢
AE 25 4748+ 47.80+ 47.69+ 47.97+ 48.32+ 4879+ 4857+ 48.18+ 47.86+
0.11% 0.17°EF 0.15°F 0.25°C0E 0.34°E¢ 0.15* 0.25*8 0.18°%® 0.17°0F
35 47 .48+ 47.71+ 47 65+ 48.17+ 48,39+ 48.87+ 48.36+ 48.80+ 48.75¢+
0.11% 0.12% 0.25% 0.37%¢ 0.15°E¢ 0.25* 0.3725¢ 0.25*8 0.24%8
45 47.48+ 48.06+ 48.29+ 48,61+ 49.03+ 48.20+ 47.91+ 49.22+ 48.35¢
0.11%F 0.130F 0.15°%® 0.15% 0.07% 0.15°P 0.15% 0.23 0.2228¢

Walue are meantSD (n=3).

IDifferent small letters (°) in the same column and other capital letters (*™') in the same row indicate significant differences according to Duncan’s

multiple tests (p<0.05).

Bl g 42 29 Hkgol

34. #&57/Zt 4%

S715j0] o wE A W} et

RDSS| $E717F 4L gfa ELARY AApAL

=
Table 31} Zth R AA

o BAAEE "YE, o|sfet

Table 3. Self-specification of quality index of A. vemnicifiua

doenjang stew sauce

Quality index Quality limits
pH 5.21
Titratable acidity (mL/g) {1.58

Hunter color a* »-0.71
Hunter color b’ »1.97

https://www.ekosfop.or.kr

2 B4 2 N 24 A3g EYE A7) e |0
2l 2ol HolA| k2 ditAldts, g, JAdtw
&, 7H8AR 1R T, A%, M L ME JEGHE Al
9%t pH, AEAE, A= agh, Ak bghe AASIAH. 2
FAARS] ATHIALS AG7IE F 7P 2 WekE E]l
45T, 8FE 7IELE A7 wE Heky ol A
As 0.88 w3 @2 FEMA= A5

AN 220 5717 dlSE fet FEA RS AY2=
H WS&E 4= Table 49 2tk HAA £ WAk
O} ¥E3-4], 13} ¥hgA) 2 A= AJHARR) 24
23, pHoF AAA=E 02F 45TOA, 242 0.9971,
0.99272 7F¢ &2 A8A-E e 03 W48 =
< Joz YEger, 02} W34le tas pHol W

)
flo 4
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Table 4. Reaction rate constant by quality index of A. verniciflua doenjang stew sauce

Quality index Reaction order ~ Temp. (C) Regression equation R? Activation energy (Ea)
pH Zero order 25 Y=-0.0013X+5.5705 0.8677 -17868.68
35 Y=-0.0040X+5.5680 0.9441
45 Y=-0.0089X+5.5967 0.9971
First order 25 Y=-0.0002X+1.7175 0.8692 -18210.83
35 Y=-0.0007X+1.7171 0.9461
45 Y=-0.0017X+1.7228 0.9964
Titratable acidity (mL/g)  Zero order 25 Y=0.0014X+1.0868 0.8335 -19944.12
35 Y=0.0057X+1.0838 0.9844
45 Y=0.0118X+1.0528 0.9927
First order 25 Y=0.0013X+0.0832 0.8229 -18030.91
35 Y=0.0046X+0.0845 0.9754
45 Y=0.0086X+0.0706 0.9902
Hunter color a° Zero order 25 Y=-0.0067X+1.3445 0.9687 -17749.09
35 Y=-0.0341X+1.2375 0.9491
45 Y=-0.0434X+0.9662 0.9190
First order 25 Y=-0.0021X+0.5418 0.9659 -23405.97
35 Y=-0.0148X+0.5368 0.9750
45 Y=-0.0251X+0.4926 0.9889
Hunter color b’ Zero order 25 Y=-0.0072X+4.0221 0.9889 -17213.14
35 Y=-0.0177X+3.8704 0.9503
45 Y=-0.0445X+3.7993 0.9795
First order 25 Y=-0.0019X+1.3925 0.9897 -21258.48
35 Y=-0.0052X+1.3575 0.9661
45 Y=-0.0179X+1.3875 0.9938

T A= Kose=-0.0013, Kszs5¢=-0.0040, K4s5:=-0.0089,

a®t 18.87704, Mk bt 20.4271¥= JSHIUL

A4 = Ka50=0.0014, K35¢=0.0057, K¢s5c=0.0118
UErgih ghE, M aghdt M= bgte] diAs= 13
45TOA Z¥ZF 0.9889, 0.9938% 7HY &2 3= YEY
o} 12} ¥F34ls EE 0= Y ow, 13 R4l
m2= ME agho] BhEEE A= Kose= -0.0021, Ksse
=-0.0148, Kysc=-0.0251, A% b3S Kysc=-0.0019,
K35¢=-0.0052, Kys:=-0.0179%2 UERTH
o] ATE o2 AE3t BAARES] A7}
e 9 o {8717 Table 59 2t} Z
9] §8717+ pH 16.7370€, A= 16.8070€,
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=
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F4A]
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Table 5. Shelf life by quality index of A. vemiciflua doenjang stew sauce

Quality index Quality standard - Total of annual Shelf life”
value of zero day (A) change amount (B) (months)
pH 0.4610 0.33 16.73
Titratable acidity (mL/g) 0.5200 0.37 16.80
Hunter color a’ 0.9543 0.62 18.87
Hunter color b’ 0.7157 0.42 20.42
Shelf life (months) = (A / B) x 12.
(A) B)
100 100
90 90 |
80 | 80 | N
g = 2 g ] ‘ i
> 70t B b z 0 ]
s c — g
‘g’ 60 | A S 60
2 2
£ 50 ¢ & 50 [ o
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> 40 S 40
® =
E 30 % 30 |
K g
- (7]
T 20 - e 20 |
o <
& 10 10 |
o 1 1 1 0 1 I 1
Ascorbic acid RDS DSA DSB Ascorbic acid RDS DSA DSB
50 pg/mL 100 mg/mL 100 mg/mL 100 mg/mL 50 pg/mL 100 mg/mL 100 mg/mL 100 mg/mL

Fig. 1. Comparison of antioxidant activity between A. verniciflua doenjang stew sauce and commercial doenjang stew sauce. (A),
DPPH radical scavenging activity; (B), ABTS radical scavenging activity. RDS, A vemicifiua doenjang stew sauce; DSA, commercial
doenjang stew sauce A; DSB, commercial doerjang stew sauce B. Value are meantSD (n=3). Different small letters (°°) on the
bar indicate significant differences according to Duncan’s multiple range tests (p¢<0.05).
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Fig. 2. Comparison of a—glucosidase inhibition activity between
R. vermiciflua doenjang stew sauce and commercial doenjang
stew sauce. RDS, A. verniciflua doenjang stew sauce; DSA,
commercial doenjang stew sauce A; DSB, commercial doenjang
stew sauce B. Value are meantSD (n=3). Different small
letters (°) on the bar indicate significant differences according
to Duncan’s multiple range tests (p¢0.05).
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Fig. 3. Comparison of pancreatic lipase inhibition activity
between A. verniciflua doenjang stew sauce and commercial
doenjang stew sauce. RDS, A. vemiciflua doenjang stew
sauce; DSA, commercial doenjang stew sauce A, DSB,
commercial doenjang stew sauce B. Value are meanzSD (n=3).
Different small letters (*® on the bar indicate significant
differences according to Duncan’s multiple range tests (p¢0.05).
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