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Flavor Improvement of Chungkookjang by
Addition of Yucca (Yucca shidigera) Extract
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This study was carried out to investigate the effect of yucca extract on the flavor development in Chungkookjang
fermented by Bacillus sp. b0l. The changes in the contents of amino-type N, ammonia type N, volatile
compounds and organic acids, and those in the activities of o-amylase and protease were also determined with
aging period. The amount of amino-type N increased gradually with time and was slightly higher in
Chungkookjang containing yucca extract than in control. The content of ammonia-type N in Chungkookjang
decreased by the addition of yucca extract. During aging, a little higher amylase activity was detected in
Chungkookjang containing yucca extract. However, the amylase activity was the lowest in Chungkookjang
containing 1 mg/g of yucca extract. The protease activity was slightly higher in Chungkookjang containing yucca
extract. The organic acids, such as citrate, acetate, malate, fumarate, and succinate, were detected. The yucca
extract reduced the production of tetramethylpyrazine which was responsible for the unpleasant odor, but
enhanced the production of 2,5-dimethylpyrazine and 2,6-dimethylpyrazine which contributed to the taste.
Sensory evaluation showed that the addition of yucca extract of 0.5 mg/g significantly improved the flavor and

taste of products.
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< o83t FHE N AFHLSH, Yoos &9 B F&25
o] A& TR Ak W A4 #5H B0 IFHA
3, &9 JekE FEFHT E FEE AUk AL W
AR ®st) o] & 9% T stk oleid AF 4
= Aol BAE EAE SIZ2E ¢ de 7S By
FRow, oo yaste nre] FXE A% H=Fe] UFs
o} g3 A wak gast Aotk §FN(Yucea shidigera)
© P ERAE gA 2] AAste AEEA E, £V,
BaE I3l yucca A B2 RE REo] thdHoAN AE
o o] &= Y, EF thFd F79 steroidal sarsaponin
polysaccharide & $Hralal lom®, ol dHs= o
A7 ARA, A, FEEAe] JFede JERE )
G Yucca FEES THY, B 59 AEAZE AMEH
o, E£35t o3 €3 FYHER AT R 43t
A7, =3 A3e PIATIE AR dEA JuP. &
3] yucca FEES FoI3 150N EF F2HE0] Ha
2% HaE ZAoRE B HIOW, S4F 5 A Al v
A EARE AREHAR AL, HAA AdS Ak 7s%
UTHL HIEATE T3 yucca’t H7FE AR FoJA] 715
oA o] ¢rruol h4 EFrt Uthe Hiie) old] wE
ThEFA e Al AL F7197F BRI o) el A 9t
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"] Desert King International*H(Chula Vista, CA 91911,
USA)Y] yucca ulra® H7HAIZ AME3IRY. 98 (G-
cine max. L)y 1998 3He 34 flF Azg F
& Ageld AR FUSITE ARl AT #FE AF
Weka $8AEBS A EFVES A7) Besje] v
# A Bacillus subtilis bO1Z-FE A&},

o)

Alef 3 2171

AAE] 2 BAEoE ARSS Al9F2 Merck, Sigma, Ald-
rich, Junseid] &5 A|9HS ARESIS T A5 AA A=
H4E2 7] (Hanil Supra 21K, Korea)?} R E7|(Vision KMC
12058, Korea), 28] ultra sonicator(Branson sonifier 250,
USAYE AR8-8titt. S35 &4ol|l= UV-Visible spectropho-
tometer(P. General TU-1800S, USA)E, #714F 242 liquid
chromatography(Sisedo, Japan)s, 37] 4% ¥4 gas chro-
matography(Hewlett Packard 5890 series II, USAYE A}&-5}
k.
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5 2% 10g7 nutrent broth 8gE FF4 150 mLol
=o] 300mL erlenmeyer flask®] ¥ o] autoclave(l.5 kg/em’
121°C 158700l AA1Z) F Bacillus subtilis b01S HE
313, 40°C2] incubatoroA] 48A17F WiFEE AL FHOE &
k.

HIE M=
Ad3 P 1kgs FAsR 12247 B9 Bl 2R3

oF 147k B¢t 8% & autoclavedlA 1.5 kg/em™Z 50%-7F
ZAEA ©olF BEgld g B2 F& 50°C7H ¥
3t 5w WSSk Bacillus subtilis b01F50S HU3HA
Z313 40°C(EE 80~90%)0N4] 48A17F vl ki Th

2EE A v AEE 47 6%EHA ¥ 7R
sty A=A A= WEF vl 50% TES
=) BEold A yucca FEES Omglg, 0.2 my
g, 0.3 mg/g, 0.4 mg/g, 05mglg, 1 mg/g¥ H7lst FLdH
T F 487100 400 g¥ "ol 20°CeM SAAITTHEA
dA VMR A ARE AFH St B4
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A8 10gS 100mLe] EF= &g § 127 A 7F
Gt 250 ml7t HES SRTE AHL olF & s
o &x](Whatman No. 2)& A#3 F, 1 oo 250 mLE
#3t5L, 05% phenolphtaleine 2~3%<% ¥ ¥ 01N
NaOH £oz vjgao] & w717 A3l AgYo= s}
Ak =A formalin -89 (35%)°l 0.5% phenolphtaleing 2~3
e 2o 5 (0] N NaOHZ v|32o] 2 wj7px] #A 3}
B&oz ch ¢ ASNF BEYE 20mly HE3] F
slo] & % F 0.1 N NaOHEH o2 ZHA3}e] ofme

B da g AEs

AlE 0.1 mL #g & phe-
Ag3 BEAE 77t 2mL
A go] 37°CelA 2087 WHEAIA 630 nmollA FHREE S
AT, FEHALS (NHY),S0,& ARS-sklth

A solution: phenol 10g and sodium nitroprusside dihy-
drate 0.05 g in distilled water 1,000 mL

B solution: Na,HPO, - 12H,0 9g, NaOH 6g and NaOCl
10 mL in distilled water 1,000 mL
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Amylase, protecase &4 SHE TANLE A EFTF] 120
7t HEE FHFE 9 A0l A B9 ' &9
& o3 (Toyo HAFA No. 2AA L 4L
2 ARSI

Amylase &4 FA &  Dextrinogenic Unit of Nagase
D.UNYFel F3le] 2831500k 1% FE7]2Y(pH 4.8)
3mLo] E4Y 1mlE Y3 40°C F2Fzo) B3] 10
B7F ¥keA7l F wkgel 1mle] 0.1 M HCl 10mLE ¥
HAANZ T o] #kg AAAE 1mLel 0.005% 1,-0.05% KIY
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ATt 9 AFA L AL 7)F sl 1 m7HA] FE5F $-
gas chromatographyE ©] 8314 A F7)3E-E SN
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Fig. 1. Effect of Yucca extract on the change of amino-type
nitrogen content in Chungkookjang fermented by Bacillus sp.
b01 at 20°C
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Fig. 2. Effect of Yucca extract on the change of ammonia-type
nitrogen content in Chungkookjang fermented by Bacillus sp.
b01 at 20°C

A 4% dRYolH AiY ZaE EQA & 9T
& 702 At Makkar 592 rument] yucca ste-
roid saponinsE 4] A] rumen & A] gREujo} 7ixe] b
Aol 30~63% AE ZAE BIYR Busgch E3
Robert 592 Wang 5“2 yucca saponins®] ¢tEujo}s} 2
o] 7F538td yucca 7} Al rumen el gEUolrt #A
A A ST Busided Bl ol
A AT yucca FEEL AE0] gRYOLE 7AA
1 Rl 7k Aoz Azthrt

Valdez 52 yuccad] &l tgh A-FA yucca H7}
Al AA B gl & Y 4 AT N
on, m®x A= #F& 2289 Bacillus sp. p0l o5
£ AR B AZ AP yucca FEES A7 A &
Q717 T dERUole] dA o] ANty Riste

£ 49 dde Q%S nyw

Amylase #M0| O[Xl= A&

Yucca FE2E A7) w2 A9 amylase B4l Tlx]
< &35 343 2 F3AE Fig 39 JeRSITE. Bacillus
sp. b01 #FE o83l FFFE AZE3IHE o amylase
4L 54 62 7 Z71E Bolt) 1 o|F 7AFe B
At} yucca FEEL 04mglg 71 FTZHFo) 1Y =L
amylase 848 HE3F 4 64 7B F A7 248
AETE Eout, 1.0mg/g A7 23] A £4 69
o|Fo) FAH ZAE BT 02mglg E 03 mglg B3
A Y F A Roe 840 o B4 velyt
A gagge] dyle FAEAL. olidlx g o) H=
A &4 F yucca H7HOIM w2 54 AL YeERE A
< yucca FEES ARY A7l Al FF9 ASE FINF)
= A 71903k A2 AZtET. Masazumi 598 yucca
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Fig. 3. Effect of Yucca extract on the amylase activity in
Chungkookjang fermented by Bacillus sp. b01 at 20°C

subtillise 1000 ug/mLY ® A3|E WO, Staphylococcus
aureus®) 1% FRTFI Proteus vulgaris 5 2343 #HA3
o] saponin FEo WE AA|Ho] thErtaL 19 3L, steroidal
saponin®] ]38t antiyeast E7F Yk BI3IQT}. Segal B
£ saponin®] WYAE 7IA = Rhizoctonia solani® cell
membraneS £AA 71T antifingal &b otz BAFA
o} Wallace £®& yucca® mument] Fo Al WHE<
Streptococcus bovis®] A5o] AA=EH, Y 7] @5 w4
B9 8L AT Rusul. Valdez 5& in vitro
AN yuccadl F2 FAJAEQ] sarsaponing EFFE H
WA @7 KRS RYen, B3 @ vER U}
Aol rumen WA starch 43#80] F716IA T & FE
Z 7t Aole aslgo] Aty Sk ol & 4¥
o A#e FARIRSH yucca FEES U4 = H7F A
de PAEY ASE FANTAE, ¥4 T o Ut
Aldle ASE GAAA T4l FaHE AR A7
g} Han®e] oj3ld & B2 1.0% A7F Aol o-amylase
activity7} E9kom, &4 7Y o|F TAdtia HAsIgon,
Joo WL & B8 AU AL amylase 4 &
Aol &4 7d 7K FI7HE Roloyt AR FAdTial B
el ol ¥ A¥d fAE A3E 2o

Protease &40f| O|X|& dg

2 A= A yucca FEE<] H7V7 protease Ao ]
e EHE 28] Y8t &4 7170 WE protease &
4 WskE 343 A= Fig 49 2

Baciflus sp. b0l #& ©]8¢ AF4ANX9 protease &
284 54 9Y 7 F7FE HAS™ yucca FEES F
7V 3= B 03myg A7 A tzTe a4
249 Aol7t e 04 mg/e™ 0.5mg/g A7 oAM=
T H7- B} protease EA4TAo] =A4 UERLES™ 1.0 mg/
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Fig. 4. Effect of Yucca extract on the protease activity in
Chungkookjang fermented by Bacillus sp. b01 at 20°C

g A7 A=gY GAHL gxTe 348 HogE B
%O 04 mg/g] FE2ES A/ FFHe FABA wrt
<= Wtk o)l HBNA Bacilius sp. b0l F5E o]4-3F
AHAAA yucca FEE 04 € 05mgg A7 a4
89 F7F BT IR, T yucea FEE AHriako] 1.0
mgg 4 oW T2 H e 92 protease EA4o] W Fo
2 Uepton, 03mgg A7H dle Z284e St o
Atk Ko @2 Bae T& A2 yuccaZ F7HEIY 2o
Al iR A o] galE adlEe] Zylsilotm Raskgln
yucca®l & UA FTT ol 7l Al At pAdoa 3

o B 489 A7 AT

Table 1. Changes of organic acid contents in Chungkookjang fermented by Bacillus sp. b01 at 20°C

7718t gtekel st

Yucca FE= H7F Al BFRY &4 7170 F f13 A
3= Table 13+ 2T} Bacillus sp. b0l 52 e Hago
=4 717+ F citric acide AZF £ 380.6 mg%olUeH &
4 2447 Foll 397.1 mg%OI N2} 484 7F Fol= 273.8
mg%h=E TS HAY malic acide &4 A17k0] 0, 24, 48
A7kl Zbz} 39325, 4149, 4239 mg%hE E7HEHS B )
Succinic acid T3+ AZA & 7743 mg%ol‘ii%tﬂ 24X 7F o]
Foll 1201.4 mg%©]1RA ™ 48A]7F Fol = 1188.8 mg%o) AT,
Yucca 25 F7HE9 % Bacillus sp. b01 FFl|4]9)
05mg/g A7t Al =4 48A17F F<L citic acid, fumaric
acid, acetic acid, succinic acid’} 718+ R G}, Bacillus
sp. bOl2 ©l-8& ¢ yucca A7H] W& {7]2ke) W3}
= yucca H7FEEC] tiRTe HE] tiFEe fr)A g
o] F7FINT. Zt A mE /714 gEke] H3k= yucca
A7l e &4 Fol Jehe H=8 W9 microflora 3}
oleflA 7[l3l= AR AJzbert. Sulistyo 522 natto W
BE A AUakl acetic acid7t AAEL 2 oheog
iso-butyic acid, iso-valeric acid, malic acid 5% 2g& A&
2 AQHEAT stTh Son 5%90] g whE Z7)o) v
A F714ke) oxalic acid, citric acid, fumaric acid =)
E3tEo] AU RASE T lactic acids wEyF A=
FE F7h gasdvs BRaEnh E=38 Ji 7L B
subtilis PM3S.2 A 2T @] PR F T4 ol
acetic acid7} EAsle A oE HsP =), o] AR 3l
A W @4 9 4 7439 g4 Exshs A
Foz2 ATk "2 Bacillus sp. p0l #FE AMESH
yucca FE= F7F BFONA yucca H7HEEY f7]4bo]
FH7FERY A e citric acid, fumaric acid, acetic
acid, malic acid, succinic acid’} =4 3 F BAFHYTR

sjel, £ AE A FARFE ey,

(unit: mg%)

Time (hour)
Treatment* organic acid
24 48

Control citric acid 389.65 397.14 273.8
fumaric acid 1.61 1.74 1.18

acetic acid 179.51 228.58 192.86

malic acid 39325 414.96 423.92

succinic acid 774.33 1201.44 1188.8

0.5 mg/g citric acid 389.65 407.7 639.22
fumaric acid 1.61 1.85 217

acetic acid 179.52 211.38 246.57

malic acid 393.25 413.74 440.84

succinic acid 774.33 1278.04 1440.82

1 mg/g citric acid 389.65 454.98 453.88
fumaric acid 1.61 1.82 2.06

acetic acid 179.51 229.55 249.1

malic acid 393.25 396.71 401.96

succinic acid 774.33 1113.23 1349.48

*mg/g: mg of Yucca extract added to 1 g of Chungkookjang
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Table 2. Changes of volatile compound contents in Chungkookjang fermented by Bacillus sp. b01 at 20°C (unit: ppm)
Time (day)
Treatment* Flavor compounds
2 4 5 6
Control 2-Methylpyrazine 0.072388 0.086181 0.349455 0.144839
4-Methylpyrazine 0.012065 0.012312 0.01305 0.01704
2,5-Dimethylpyrazine 0.06912 0.100646 0.103116 0.118452 0.144839
2,6-Dimethylpyrazine 0.01728 0.060323 0.061558 - 0.068201 0.075205
2,3,5-Trimethylpyrazine 0.03456 0.012865 0.012312 0.01205 0.011852
Tetramethylpyrazine 0.950406 1.049621 1.02186 1.006641 0.920156
0.5 mg/g 2-Methylpyrazine 0.062568 0.089342 0.411098 0.180399
4-Methylpyrazine 0.012514 0.012763 0.012541 0.026726
2,5-Dimethylpyrazine 0.06912 0.105082 0.134868 0.140264 0.143629
2,6-Dimethylpyrazine 0.01728 0.062514 0.068815 0.072705 0.092044
2,3,5-Trimethylpyrazine 0.03456 0.011363 0.010279 0.009025 0.009005
Tetramethylpyrazine 0.950406 1.02628 0.907124 0.902247 0.842363
1 mg/g 2-Methylpyrazine 0.067971 0.094295 0.339209 0.177121
4-Methylpyrazine 0.013594 0.014787 0.018279 0.028339
2,5-Dimethylpyrazine 0.06912 0.095159 0.101082 0.103345 0.127527
2,6-Dimethylpyrazine 0.01728 0.057971 0.057935 0.071395 0.08417
2,3,5-Trimethylpyrazine 0.03456 0.011221 0.011159 0.009001 0.008739
Tetramethylpyrazine 0.950406 0.904675 0.903904 0.895834 0.800605

*mg/g: mg of Yucca extract added to 1 g of Chungkookjang

g|EE0| o[xl= ¥E

Bacillus sp. b0l ¥55 ARg-sld] A= A= Al yucca 5
= A7l we )RS ¥skE SE-54 coumnl® &
Zsted 42 GC chromatograme yucca H7Heb 7 H7b
7b ALl fAeFY 2 2-methylpyrazine, 4-methylpyrazine,
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Table 3. Changes of cis-3-hexanol compound contents in
Chungkookjang fermented by Bacillus sp. b01 at 20°C

The concentration of cis-3-hexanol compound

(ppm)
Treatment Time (day)
0 2 4
Control 0.001728 0.002413 0.003615
Yuccaadded ) 51798 0.00179 0.00308
(1 mg/g)

*mg/g: of Yucca extract added to 1 g of Chungkookjang
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Table 4. Duncan's multiple range test for sensory evaluation of
Chungkookjang

Treatment The amount of yucca added (mg/g )

Time
(day) Item
0 Taste 4714 4,754 4.96* 4.804 4,584
Flavor  5.134 5.08* 5.20% 5.16% 5214
4 Taste 4.54% 4.854 4.97* 5.058 4.26*
Flavor 4614 4744 4.75% 5.238 4.114
8 Taste 4.06% 4514 4.56* 5478 4.524
Flavor  4.42% 501 5074 50938 4.844
12 Taste 4534 4744 4.96* 4.994 4384
Flavor  4.80* 5.548 5.558 5678 4614
16 Taste 3.91% 407%  5.00%® 5478 4.024
Flavor 4.87* 540* 54* 5424 4934
20 Taste 4.16* 4,524 4574 5.538 4,124
Flavor  4.68* 4.90* 4.944 5.468 4.824

A-B: Means with same letter in a row are not significantly different
at p>0.05 level by Duncan's multiple test
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