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Fermentation Properties of Low-Salted Doenjang Supplemented with
Licorice, Mustard, and Chitosan

Seong-1l Lim* and Sun-Mi Song

Korea Food Research Institute

Abstract After supplemention with the licorice (Glycyrrhiza glabra), mustard (Brassica juncea), and chitosan as food
additives to low-salted doenjang containing 30% lower salt than control doenjang (12.7% salt), fermentation properties of
doenjang were investigated for 40 days. Adding the licorice, mustard, and chitosan to low-salted doenjangs containing
10.2% and 8.9% of salt did not affect the acidity, viable cell count, or color of doenjang. A white pellicle-forming strain
was detected at the surface of low-salted doenjangs (10.2% and 8.9% salt) but not the control doenjang and low-salted
doenjangs added with mixed additives (licorice, mustard, and chitosan). The amino nitrogen content of 8.9% salted
doenjang added with mixed additives at 20 days was 332 mg% and this value was similar to that of 12.7% salted
doenjang at 40 days. In sensory evaluation, the 8.9% salted doenjang added the additives had the highest score in overall
palatability. These results indicate that salt contents of doenjang could be lowered to 8.9% by adding licorice, mustard,
and chitosan, resulting in improved palatability, shortened fermentation period, and inhibited abnormal fermentation.
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2% (licorice, Glycyrrhiza glabra)®] V13733820 liquiritigenin3}
liquiritin®] #E4-S 7EAAL Qa(13) #Hxe] deEFEES
WL vAER] Staphylococcus aureus, Listeria monocytogenes,
Streptococcus mutans®| TH3|A 733 Aol Jom T3
Bacillus subtilis®)] HIEIAE A a7 e Aozw Ld#A
ATH14). A= A & 2= 32 /A3 E allylisothio-
cyanate’} @5 tial gt d4EdS Yeplls ZAeZ ®Bag
vl oW (15,16), AFF 5 FFER FTE FP3e TRE
Candida boidiniiol™ 7A=pel] s o] oA|go] HaEn}l 9
th(17). 3, 71EARS AFol ARSTFsE FmAAEAAIZA 9
o877k F Aer HriEa Jom HAAR J|EARS 2Fol
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E Ago AFgE AXELLS whole ground yellow mustard
seed #204(GS DUNNCO., LTD., Ontario, Canada)Z, 5% 7]EA+
L2 7|EH|°]EKF(nsung F&P CO., LTD., Suwon, Korea)S A}
Slsith. e JAS](Seoul, Korea)oll M 3t AHE-313A
oh 2 ol &40 AR-E Al SHAIFE ARSIt



324 =21 E3)8k8] %] 2| 42 WA 3 E (2010)

Table 1. The mixing ratio of raw ingredients for the preparation

of doenjang (Unit: g)
Raw Doenjang
materials DCY DI DAl D2 DA2
Meju 1,765 1,871 1,871 1,906 1,906
Water 2,600 2,756 2,656 2,308 2,708
Salt 635 523 532 461 468
Mustard - - 35 - 35
Licorice - - 40 - 40
Chitosan - - 100 - 100
Total 5,000 5,150 5,234 5,175 5,257

YDC: salt 12.7%, D1: salt 10.2%, DAI: salt 10.2%+additives (licorice
0.8%, mustard 0.7%, chitosan 2.0%), D2: salt 8.9%, DA2: salt 8.9%+
additives (licorice 0.8%, mustard 0.7%, chitosan 2.0%)

UA=FEEC| M=

7.%_%94 FAEL 5% o9 derEE FE30E W 7MY
=4 AEEAvhs B0yl wat AR ol 4uEe] 85%
ekE-S H7kele] 40°ColAM 3217F E¥7](Hanback Scientific Co.,
Bucheon, Korea)g ©|-8-3t9 FE5& A8t o342 (Watman
No. 2)2 oFsle] g ZAxFEZEZ AL ol &
A A5 7zl 3w FHolUk

M &Re| M=

Az Al AMEE WFE e 258 7HSoonchang,
Korea)2] WFE #5lo] AME3lct B ARE 913 989
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o FF

AH 25gS HFE stomacher bagell B, Wi FHTF 225
mLS 7}k stomacherol]l 6037F migsle) #23} Al7)3L o=
dAE R FA4e 3 spreadingdHOE GHE potato dextrose
agar(PDA)(Difco, Detroit, MI, USA), YREHF2 plate count agar

(PCA)(Difco), 24t#+E MRS(Difco)S ©|-&3to] Bt wjga}s]
ok QubAlle, ZARES 37°COIA 24417F, ERE 30°CollA 4841
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Table 2. Change in amino nitrogen contents of low-salted
doenjang added licorice, mustard, and chitosan during
fermentation at 28°C for 40 days (Unit: mg%)
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Table 4. Change in microbial population of low-salted doenjang
added licorice, mustard, and chitosan during fermentation at
28°C for 40 days (Unit: log CFU/g)

Fermentation time (day) Fermentation time (day)
0 20 40 0 20 40
DCV 147.0+9.90% 259.0+£0.00*%  325.5424.75%* DCY 7.29+0.57% 7.13+0.17 7.38+0.22
D1 143.5+4.95 290.5£34.65%  423.5+4.95° D1 7.54+0.33 7.35+0.10 7.34+0.18
DAI 171.5+£24.75 294.0+£0.00% 392.0+9.90° 'l;oetl;;l DAl 7.40+0.31 7.48+0.16 7.67+0.18
D2 199.5+64.35 350.0+£9.90* 511.0+0.00* D2 7.14+0.24 7.52+0.17 7.41£0.15
DA2 157.5+£24.75 332.5+4.95% 493.5+4.95° DA2 7.23+0.29 7.63+£0.02 7.50+0.16
':See footnotes in Table 1 DC 6.65+0.18 6.46+0.26 7.46+0.17
YMean+SD
D1 6.27+0.03 7.57+0.23 7.16+0.17
*>*Means within a column not followed by the same letter are
significantly different (*p<0.05, **p<0.001) Yeast DAl 6.42+0.08 7.35+0.32 7.15+0.12
D2 6.42+0.32 7.75+0.25 7.33+0.14
Table 3. Change in acidity contents of low-salted doenjang added DA2 6.62+0.33 7.44+0.38 7.37£0.27
licorice, mustard, and chitosan during fermentation at 28°.C f)or DC 6.71+0.54 6.06+0.19 7.37+0.28
40 days (Unit: %) Lactic DI 7055007  7.76:007  7.34£0.49
Fermentation time (day) acid DALl 7.61£0.51 5.94+0.46 7.33+0.08
0 20 40 bacteria D2 7.17£0.25 7.77£0.12 7.33£0.23
DCV 0.13+0.02% 0.23+0.01°* 0.27+0.02 DA2 6.80£0.14 7:66+0.08 7.5940.18
D1 0.10+0.01 0.24+0.00™ 0.25+0.01 DSee footnotes in Table 1
e i n *Mean+SD
DA1 0.12+0.02 0.26+0.01™ 0.26+0.01
D2 0.20+0.10 0.27+0.01* 0.27+0.04 L
DA2 0.16:001  028:0.01° 0254000 7H e A0 e 2RI wge] e QoM

"See footnotes in Table 1

YMean+SD

*bMeans within a column not followed by the same letter are
significantly different (*p<0.05)

] AT A 208490 332 mg%EA &4 4042 DC
325 mg%st AVl AZE o] AGste] wE o) ddEddel 9l
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DA2

Fig. 1. Surface of low-salted doenjang fermented at 28°C for 40 days. DC: salt 12.7%, D1: salt 10.2%, DA1: salt 10.2%+additives (licorice
0.8%, mustard 0.7%, chitosan 2.0%), D2: salt 8.9%, DA2: salt 8.9%+additives (licorice 0.8%, mustard 0.7%, chitosan 2.0%)

ol I(lightness)ZE WE 7] 42.43-43.67904 2HE 4044
o 2725299622 A 74T a(redness)Zt-> WE X7
11.75-12.369014 & 40500l 13.13-18.79% Z7}819.2H, b(yel-
lowness)at A W& 7] 20.12-21.93004] L& 402dA o 32.07-
35412 Z7vsldch v 2093 40479 7+ A7kl L,
a, bake & AolE Holx| &t olest AAZRE Ege] A
d3s BHoz HriE #E, AL 78RS 40d7ke] @)
7t F 870 Axoe A9 IS VAA B AR Alsd
o} g4 Awel AHEy AFEA fAe waHWA Lgh agk
4 pgro] ZAgtial HuE uh Qlovk(25), E AFllME Lk
o] 44T W oazka) bk FaHEA Friste] AwtE A3
£ At 23dE 7 L3 dhe o] wuEs dEe] &

Table 5. Change in color of low-salted doenjang added licorice,
mustard and chitosan during fermentation at 28°C for 40 days

Fermentation time (day)

0 20 40
L 42.43£0.497  41.14+£0.23 29.96+0.89
DCV a 11.75+0.33 11.39+0.39 18.70+0.47
b 20.12+0.99 18.09+0.79 35.41+3.08
L 42.81+0.05 40.52+1.63 27.55+0.22
D1 a 11.770.77 11.12+0.55 18.27£0.45
b 20.55+1.30 17.68+0.81 33.00+0.48
L 43.67+0.08 40.14+0.58 28.42+0.73
DAl a 12.24+0.13 11.2240.11 13.1344.23
b 21.63+0.37 17.41+0.07 32.07+0.93
L 42.72+0.14 40.09+0.25 27.25+0.47
D2 a 12.36+0.25 10.95+0.01 18.79+0.39
b 21.93+0.52 16.48+0.10 33.59+0.68
L 43.24+0.28 41.26+0.42 27.56+0.62
DA2 a 12.12+0.59 10.73+0.96 18.35+0.33
b 21.7241.51 16.29+1.66 32.47+0.91

YSee footnotes in Table 1
YMean+SD

sislol AAE Yh oplmibe] whgel maillard W-g9] Aol
LHQ26) agkat brel wstel] disire EaEul ik Kim(27)
Bze] 903 A S A Aoy B AE)
Ao A oiFel Aol ds) 7P 2 L wor, 2
o 714 ol dolrhe A7l WERT FEAETI Fol
oieka .

Hsy 5
4047 <AAR B4R 75EE 2ARKITH 949 79 (Fig.
2), Bl th3l 71T o= 89%2] FEol HA7HES HUIE @
FDA2)RNA 48 23} Teks 7Y =4 HbE S Al
A P ot Ze® g o|AE w2 & e g Bt
& BE JAZAN FABH #Hr7kElo] DA29] F§H e %] 7t
=4 HrkERlg, 2R FehuEe] Rl ols) AAE o}
uigbe] o) B 53 gk RS Al Aoz U
A ATH28). ¥ Ae] olu|E] AAFEe et 7P w2
D29} DA2 BN 71 EA HEE] 53 o] =4 Ut
H Aoz Alggth WAl tig 71Ex=E DA20A FE W
A7F 7V = A BbER A FES WA g dAlE P Ul
a3 FEHE UE #8% fARIKeH e WAls ok A
Hrreted AAAA @A e disiA 7P 71840 =& A
HW7HE Ak FHARL 7NEEdME 8.9%S] Aol H b=
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ZHD2ye A3 7=, AR, 7B T MRS AUk 9%
(DA2)9] o|slEtAn A ESHA A3 Nx, H5d 548 A
gt A3, DA2NA H7HE B yRas, A, Al A9
JES vXR] dowA wHe ks FYAS AAEE T A
ZHARQl 9] oSS JAIBIIL olr|wE] FATEE F
E 70°C7HA] HE 94X 8.9%9 E(DA2)A HEZRI|(EE
208)ol iz BAOOET 24 =A veht 2art mEA 31
FPHS & & S AeHPIME A7HES e AdEFd
(DA2)IA] otm| i) Faisheags) AHE 343 glo] =7 37t
= % TR 7IzxdAE 7P #A ekt A8F o=
2z, AR, 7184k H7tE ol daadide] AAEWA 7Ew
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Taste
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Yeast flavor
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Fig. 2. Sensory evaluation of low-salted doenjang fermented at 28°C for 40 days. DC: salt 12.7%, D1: salt 10.2%, DAI1: salt
10.2%+additives (licorice 0.8%, mustard 0.7%, chitosan 2.0%), D2: salt 8.9%, DA2: salt 8.9%+additives (licorice 0.8%, mustard 0.7%, chitosan

2.0%)
o OF
el =

2z, AR, FEAS Al AEEF] AEE 30% W
A4S Az B LASEAS

oA 102, 8.9%= W FA 7x, ARl 71EA § HUHEY
A7he A iR a4, A, b A FFgS wAA] &
Itk AFEde FFFEH| white pellicle-forming strain©] 2HAY
Ry ANES hasla e Gl TAER et
wg 20UA9 H7FES A 9% 8.9% HA] ofuxE A
23S 332 mg%EA HE 40¥9) A% 12.7%2] B3 FAF
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