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Abstract

Purpose: This study was conducted to develop easy-made ssamjang products with differentiated materials and methods to meet the
needs for a healthy and easy- lifestyle trend with lowered manufacturing expenses. Methods: Ssamjang was made with cheonggukjang
and different kinds of jocheong as glutinous (GRSS), sweet potato (SPTSS), sweet pumpkin (SPKSS), bellflower root (BRSS) and
ginger (GSS) and stored at 4°C for 16 weeks. Quality characteristics and consumer acceptability were measured. Results: Titratable
acidity was higher in SPTSS and rapidly increased (p<0.05) after 9 weeks in all groups during storage. Amino-type nitrogen contents of
SPTSS and SPKSS were the highest and rapidly increased (p<0.05) after 5 weeks. Total free sugar content was higher in GRSS and did
not change during storage. Glutamic acid and total free amino acid contents were higher in SPTSS, SPKSS and continuously increased
up to 9 weeks. Yeast counts rapidly increased (p<0.05) after 9 weeks reaching 4.0 Log CFU/g in all groups except for SPTSS. Consumer
acceptability did not change during storage in all groups and GSS was least preferable. Conclusion: The optimal quality maintenance
period of ssamjang with cheonggukjang and jocheong was determined to 7-9 weeks of storage at 4°C and ginger jocheong was the least
preferable materials. We conclude that it is possible to develop easy-made ssamjang products with cheonggukjang and non-fermented
materials also skipping aging period.
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S Aol FHEA(Kim HR 5 1999)F A& o] &g
A7 ATH(Choi SS 2008)F A9J3tale o] FolA L (A
2Tt webA Aol FHiEI e A8elA V&
Aol 8 2 AxIHAFS HEsiste = AL M7t
I FEAE 7L ol AL AT A7 Qs

A= dit ARets 2e $A% diFol uxd
(Bacillus subtilis)y& FEst &4 HaZ $ 7hv|stod]
21-83t7] wjZel Ax7|zte] i a AF F 7P &
ow, FAol} aFAe vls)] wE 771 9 vl
9] gtaFo] =) T3k FolA 7]Q1E isoflavone, saponin,
tocopherol, 2]°] 4, &1 52 4F FEAHES T
3t Qo] Aol Fs Ao =2 ¢#A JdthHong JY
= 2008).

AL IJF T 9559 AEES VE FEES
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vet 179 AFe R, dEEH g FARE AES)
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(Yang HJ & Ryu GH 2010).
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mEia B AFollMs 71 AL E]] AU @13t
Lavt 7bsd A=AS, 15 dAl 12T 24 S
A7kste] B} HdstE A 9 e At

f

= T
2 gejsle] AR AxSAT AEAT 23L o8
ol B3 /1% tlolE AR FrE 9l A% F AE
(e}

FA54 wske 2AsA,

BT 2L o §3tol AR HH 4 F FAEH

=

2 Ao ALEE AL oFsd(FHEE TFA)
TEoE AXIUT. AL A

o] FS 40°ColA 40417 TEAZ] AL ARSI T
A ), Rk SR A7 5o 24 5T A4
THEAEE AAEAN o)A Table 12] BiEH =2 A %3 A
datHom 8, 2o Fo st 2 A %= Table 2

AL Ax=dA 2

1
)
-
off
o
2
2
o
o

o of mt o

o] o Ast AzxstE 2 1 Aol FEEHFES
BAsh7] 98 A=A e JAEE V|FoE sty
E ArtFS 2Este AFY 27] IEE $YsiA =4
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A2 231(4°C, DUC450-100A, DAEDUKDASEUMEE Co.,
Ltd., Daejeon, Korea)ollAl 1653t AAsIHA 0, 1, 3, 5,
7, 9, 16570l AEE 2F st Aol AHE3ATh

2. A& HXz|

B 5 g2 FHAst] S/ 95 mLE ¥l homogenizer
(Ultra-Turrax, Ika, Wilmington, NC, USA)Z 283t #3&
313k % 8,000 rpmoll A 2023t ¥4E-2](Himac CR21GII,
Hitachi, Tokyo, Japan)3}3th. 58S FH3sle] kel
g F olslEd EA B4 AIEE ARSIt

=1 T o
105°C 78z, 2092 Kjeldahl
]

4. pH, HRAE U ofn|=ENEA
ko] pHE AAE S A|SE #H3F] pH meter(Orion

Table 1. The formulas of raw materials of commercial jocheong used for preparation of ssarmjang added with cheonggukiang and

various kinds of jocheong (Unit: %)
il Kinds of jocheong
Glutinous rice Sweet potato Sweet pumpkin Bellflower root Ginger
Non glutinous rice 80 80
Malt 10 10 10 10 10
Glutinous rice 90 10
Sweet potato 90
Sweet pumpkin 80
Bellflower root 10
Ginger 10
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Table 2, Results of properties analysis of raw ingredients of ssarmjang added with cheonggukjang and various kinds of jocheong

Ingredients Moisture Crude protein  Total sugar Hunter's color value

(%) (%) (%) L a b
Pepper seed powder 11.87+0.17 19.560.20 D 39.48+0.31 21.82+0.43 21.5620.75
Pepper powder 15.45+0.28 15.07+0.08 - 29.26+0.14 23.63+0.27 13.0120.31
Cheonggukjang 61.13+1.83 16.89+0.07 - 40.74+1.18 6.43+0.45 19.07+0.93
Glutinous rice 20.01+7.00° 1.09+0.03¢ 81.45+0.05° 5.77+0.84° 9.88+1.44° 3.73+0.54°
. Sweet potato 43.56+0.25" 2.62+0.30" 55.011.54° 1.30+0.09° 1.45+0.43 0.41+0.10°
;3?;:; Sweet pumpkin  34.96+0.34° 1.3340.03°  70.95+0.53° 17.18£1.67°  22.68£0.64°  10.98+1.04"
Bellflower root  26.00+0.12° 0.66:0.01°  76.63+0.35" 2.26+0.31° 3.89+0.52° 1.26+0.25°
Ginger 25.79+0.11°¢ 0.80+0.01¢ 73.31£0.29° 1.13+0.14° 0.72+0.67° 0.23+0.16°
F-value 26.055"" 100.685"" 526.164"" 189.6817" 365.636 205717

" Not analysis.

4 Values with different superscripts in the same column are significantly different at p<0.05.

™ p<0.001.

Table 3, The formulas of raw ingredients for the preparation of ssarmjang added with cheonggukjang and various kinds of jocheong

(Unit: g)

Ssamjang"

Materials s
GRSS SPTSS SPKSS BRSS GSS
. Glutinous rice Sweet potato Sweet pumpkin Bellflower root Ginger

Kinds of jocheong

4,000 4,000 4,000 4,000 4,000
Cheonggukjang 8,000 8,000 8,000 8,000 8,000
Hot pepper powder 300 300 300 300 300
Hot pepper seed powder 300 300 300 300 300
Salt 1,000 1,000 1,000 1,000 1,000
Water 600 500 300 600 500
Total 14,200 14,100 13,900 14,200 14,100

D GRSS: Ssamjang added with cheonggukjang and glutinous rice jocheong; SPTSS: Ssamjang added with cheonggukjang and sweet potato jocheong;
SPKSS: Ssamjang added with cheonggukjang and sweet pumpkin jocheong; BRSS: Ssamjang added with cheonggukjang and bellflower root jocheong;

GSS: Ssamjang added with cheonggukjang and ginger jocheong.
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SAsHAth 208 3Aste] F=, oAt 2 FE2 1
mL%} 5%(v/v) phenol(Sigma Co., St. Louis, MO, USA)
€ 05 mLE ¥ EFAAT A7l 95% B4t
(Daejung Chemicals & Metals Co., Siheung, Korea) 2.5

5 7kt HEAIR T 308 Bt AdollA WAEHA
t}. Spectrophotometer(UV-2500, Shimadzu, Kyoto, Japan)
& o g3ke] 470 nmel M FHEE ST T HFE
glucose(Sigma Co., St. Louis, MO, USA)E RFEZHE
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filter(Whatman nylon syringe filter, GE healthcare,
Buckinghamshire, UK)Z o33} HPLC system(Agilent
Technologies 1260 infinity, Palo Alto, CA, USA)S.2 -4
3. HPLC #4272 NH, column(Shodex Asahipak
NH2P-50 4E column, Kanagawa, Japan)(4.6x250 mm, 5 p
m)E A3, HE7]= ELSDE AMEsIon, olF
242 acetonitrile:water(70:30, %(v/v))E 1.0 mL/min £%
2 EHFAL 10 pbE FYs B35S tHHwang 1G
S 2012). EFEHZE fructose, glucose, sucrose, maltose
(Sigma Co., St. Louis, MO, USA)E AF&-3} T}

. wEloto] At

frefobr| et #42 HAAE3E AEE  derivatization
kit(Waters AccQ-TagTM Ultra Derivatization kit, 250 analyses,
Waters, Milford, MA, USA)E §%5A43} Azl & fao}
4t A8 AR (Ace-TagTM Ultra 2.1x100 mm, Waters,
Milford, MA, USA)°] Z2ZE AQUITY UPLC system
(Waters) & ©o|-83t E439th. HE7]= ACQUITY
UPLC PDA E) detector(260 nm)$i3L, column <%+
55°C, %< 0.7 mL/minZE eluent A} eluent BS A}F&-3}
o BAsgon, AFE 1.0 L T3] B3
EFFL His, Ser, Arg 5 F 17%9 o4t &8E&E
(Acc-Tag Ultra Standards, Waters, Milford, MA, USA)<
AMgBtR o™ A+ A+ 33 REESt] [ghs T

=2

Aol 2dEy ZAHL ABE 10 g T HEHE A
Z3lo] filter bag(3M Filter Sample Bag, 3M, St. Paul,
MN, UsA)el gaL, Bx A4 90 mLE 7hshe] 1
2 303t stomacher(Pulsiﬁer®, Microgen Bioproducts
Ltd., Camberley, UK)Z wZA3IAIZ] & Ao AHE-3}S]
ot A EF3Ael Fate, A" HYe Hid A4
HATE ol&ste] dAEE Mt 2] MY |
mLE AZZE4X|(Aerobic Count Plate, 3M, St. Paul,
MN, USA)el F3led 37°C incubator(VS-1203P4, Vision
Scientific, Daejeon, Korea)ollA] 48417t njFste] wjjf=
Z2UYE Log Colony Forming Unit(CFU/g)o-2 YEMY ]
o AT 4L T S PHY e dx

E9AE Yeast & mold Count Plate(3M)E AHE-3}3 L
HjF7 ol A 12413F Bl kT

9. M

AT = AAAE disholl AIEE Eol A2FA(Color and
color difference meter CR-300, Minolta Co., Tokyo, Japan)E
o]-83}4d Hunter's color value?l L, a, b3S =43}
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ol QU|EF WATEe 7 A X3 THo] EIWMAILFE
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Z O Z(Park JS & Na HS 2005) & Ao AHgE =
Ao A FEol 23E FASIE HUFEHA ZA7] o
Bl el 7P wokd Zos Helr)h =3 Table
oA & 5 A% a7rkel gsrl 24 o] i A
Hlal SU71E3 & Hrbgo] W WiH BAs HUFgol
E7] W2l ol ABANA 7% FEFF] =T
ZAog AZtEAT 2o e A=A 1.09%, AT
nl o] 2.62%, ©aut 2ol 1.33%, EEtA £Ho]
0.66%, A7AZ70] 0.80%=2 =HA| 9} AFzHo] FolA
o= gty Tk Aol M =2 ASE UET
(p<0.05). FFTTFS FAxHo| 81.45%= 7P =t
JFuE 240] 55.01%= 7 Ed=Hl(p<0.05) ol
BEago] 7 we Az A o] ARl sFa el 9
3 & s=7F 24 Uedd o g Azt Azl 4
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] $Jo{(Rural Development Administration 2016) 370}
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Fig. 1. Changes in moisture content of ssarmjang added with

cheonggukjang and various kinds of jocheong during storage

at 4°C for 16 weeks,

GRSS: ssamjang added with cheonggukjang and glutinous rice

jocheong; SPTSS: ssamjang added with cheonggukjang and

sweet potato jocheong; SPKSS: ssamjang added with cheongguk-

jang and sweet pumpkin jocheong; BRSS: ssamjang added with

cheonggukjang and bellflower root jocheong; GSS: ssamjang

added with cheonggukjang and ginger jocheong.

! Values with different letters in the different kinds of Jjocheong
are significantly different at p<0.05.

A€ Values with different letters in the different storage period
are significantly different at p<0.05.
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2 A% 3FHA FeA R At ou yrA T
A 1F7HA FrelH o8 A4S 11 o] % A}o]
= 74 oz L]-F,]—\/H:} o]‘_ 1—7<1-_,] ;(«]7(1— % Z,:HGL
Z71gth= B 1(Kim HR 5 1999)2}= }o]7} Q)
Ur 2 Wsle glddte E_L(Klm YG 2005)9= ¥
At

238 oy 3 rlo Rl
%

%o S

2) pH ¥ MYz
A=A 242 o183 B A% F pH R HA
A= WSk Fig 20 YERIRY. 23 FF B AR
Zbell mhg Fol A7}

AR (p<0.05) ALT0F 2= H7WE

(A)

pH

— 7T
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Sorage period (weeks)

C

Titratable acidity
(01N NaOH/10mL)
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Fig. 2. (A) Changes in pH of ssamjang added with
cheonggukjang and various kinds of jocheong during storage
at 4°C for 16 weeks, (B) Changes in titratable acidity of
ssamyang added with cheonggukjang and various kinds of
Jjocheong during storage at 4°C for 16 weeks,
GRSS: ssamjang added with cheonggukjang and glutinous rice
jocheong; SPTSS: ssamjang added with cheonggukjang and
sweet potato jocheong; SPKSS: ssamjang added with cheongguk-
jang and sweet pumpkin jocheong; BRSS: ssamjang added with
cheonggukjang and bellflower root jocheong, GSS: ssamjang
added with cheonggukjang and ginger jocheong.
** Values with different letters in the different kinds of jocheong
are significantly different at p<0.05.
** Values with different letters in the different storage period
are significantly different at p<0.05.
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o] pH7} 7V v AAAEE T =4 YEhtey
EzA A7bre] pH7F 7HE T3 HAANEE A9
FE A3t M F2 Ao E YEyt ghH JEE
9 Alzg 2HRG aTuiel e & o9 BAsE
o] 8%t =AHE HUIE wf A pHIF AT A=
UelstEd ole ZWZﬂOﬂ B7pol FHAEA & 3
S = 4 Yv AFE Table 304 BHE nie} o] %
Ao g AZtEH o= é%«l pH7} A7 FA 59 E4
o] 9%FS wh=r}= K3 (Kang MJ & Shin JH 2012)%}
TR R 24 pHZF AAe] pHell dEde FUd
ZAow AdHET. A7t A E ZE TolA pH
= A, AANEE SUeHE EEoldlen 1A=
st WSROl AN 11 o] T2 WM 2 A
S 2 eyt

A% 1778 B AT pHeE I7I8IALo U o|%
A7 T A7rE 2H SR o 49 Aol o
ZA et A73xA H7Y pHe AR 27 of
7t A 5 AR 16774 & It gle JeE U
3 57e=4

AANEE AT =84 24 JUeS 178
2 Wby gl 13 7A Fksoot 9TMHh Eapay
21 57%, 24.03% A4St o gl danEk

2 3FRTA F7Y, 55 thA A 7T7>*H

9&1:}. Az 1657A o= 9FA o vl&| A, ﬂ%ﬂ}, e
v eokx) 2 A 23 J7E 2 13.61%, 13.13%,
47.29%, 50.00%, 55.56% Stk o= JElgt) o]¥
= A% 16774 ZE AET HAES F7H= Table
794 B npel o] aRaol gA% FVIE Q8] v
Ehd Aatg gz

lr

3) OjO|Ef&IA
A2 23S o] 85 Ao AR F ouwl A2

ko] Wsl= Fig. 30 YERWIE 2HEF 2 AA7)
ol WE a7t AATHP<0.05). 2 EF wehA

kel wEnt 24 A7kl 7b ke ol
AR o1E =He| v Fgol Ehy] W) (Table
) vehd st 054 A% F B4 gl e

frorr

a4 3o olu|w-e A4 o] =rly 3 B
I(Jeong WC 5 1986)9t A At BHE A/

e <A % g o] WAetEA BHEE 84
(protease)®ll &J3| peptide, HFTZH O 2 ofn|ito 2 B
Ho] Tt vk 71 ol die AR AT
gt oS, sAE 9 FAWSY AREA T4 He A
#o|tH(Yoo MJ 2008). wEbAl ule} ThaEt
7hto] % Blo] 24 Zojgt o gtk
713t et B 7ol SFMAE kA
A A= P = e e S s b/ vl i DA g eV s

x5 3
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Fig. 3. Changes in amino-type nitrogen contents of ssarryang

added with cheonggukiang and various kinds of jocheong

during storage at 4°C for 16 weeks,

GRSS: ssamjang added with cheonggukjang and glutinous rice

jocheong; SPTSS: ssamjang added with cheonggukjang and

sweet potato jocheong; SPKSS: ssamjang added with cheongguk-

jang and sweet pumpkin jocheong; BRSS: ssamjang added with

cheonggukjang and bellflower root jocheong; GSS: ssamjang

added with cheonggukjang and ginger jocheong.

“ Values with different letters in the different kinds of jocheong
are significantly different at p<0.05.

A" Values with different letters in the different storage period
are significantly different at p<0.05.

SR T SlFAH 16FAE

= 4 37 }fa Ao Jehth o)g 3 &
o) W AL A A 77 ol FRE vYEY W‘ol

F33) B QA =AY, 1329
J = OI-U]_]_EHQ/\ glefo] x| &7 o§ =
HI(Kim HR 5 1999, Yoo MY -5 2005,
5 2006)9} FrARRE 75“2}0] Ak

4) |2
A=d 2HE o] &3 B AR F e
W 3}= Table 40 YEPAA T D 790 Fox7
d AL AQEtaE gRE ZHEFF D AR
E Folart AR Hp<0.05). FElF 2 fructose, glucose,
maltose”} ASEH AL fructosex= A7 & HAE 1L
Tkt ot 2H Ukl 4=t ©l= Table 19
z% Wil aTutel geE 3L i 2o
Hls)] & == W HrkshA| ol a7tv B @S
H"oﬂf\i el gt fructose FE S| BFsEo A 71Q1%E AL
Z AZHY. Maltoses= 16575 A3t A 7| F
EAZRA HAbrol 7V =31, ARERA, EHAERA, o
setzxy 9 aguixxd HUl £02 =3kEd o=
Table 1014 B uiel o] 3 m= o] H7HH| Xfo]
o o3t o=z AZtHL

R
20 oot
230 o

of
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AL FolA7F AN H(p<0.05) TE TollA <2 maltose”7t A=7]0l= I o] Z=kATE A7to]
%7;.]'% HEEStR o & HseE fldith Glucose e A UE A maltaseol] 23] TFF2 glucoseZ 3 F 7]
BE oA ARZTIE T FelAE I (p<0.05) A, wEo 2 A7t tJeong WC 5 1986). & 23 S
), gEEr 24 AUt AR s57MA 345 5 < A 23 AHA7H AR felake fle A0 E YE
7FE & 1677H A= Al S7F Z& JAsHAE b a7 HE R Aol ou AATIRE b ehtst
A SR 23 AV ARTIRE S AS5Hem ST A A 52 s vhEs o olF Fal % A9
glom A=A H7H2 9F77HA] 543 57} 3 A B A2A A fred FEHEE A4 Ses g
e o2 Yt Maltose T GA] ZE oA MG el
A7 F 27 ARL(p<0.05) BE %:01]/‘1 A&

Table 4, Free sugar contents of ssarmiang added with cheonggukjang and various kinds of jocheong during storage at 4°C for
16 weeks (Unit: %, wet basis)

Free Storage period (weeks)

sugar 0 1 3 5 7 9 16 F-value”
Fructose 0.73£0.01%°  0.77+0.01°*®  0.79£0.01°*®  0.77£0.01*®  0.80+0.01"  0.76+0.05*° 0.68+0.01° 11.969""
Glucose 2.1540.07°C  2.68+0.39C  3.024037°  4.1320.05  4.39+0.11™  4.20+0.84"  4.39+£025"* 16.747"

Ssamjangl)

GRSS .
Maltose 11.2240.28™  8.7243.12°*¢  9.43+0.18*®  8.4120.09C  7.68+0.54"°C 7.22+0.51®° 6.61£0.99° 4361
Total 14.10£034>  12.1742.78  13.25%0.55*  13.31£0.13"  12.8620.52"  12.17#£1.29°  11.69+1.24° 1.258
Fructose 1.63£0.04°  1.83+0.01° 1.74+0.01° 1.75+0.06" 1.77£0.03°  1.64£024*  1.60+0.02° 2.344

SPTSS Glucose 3.0320.07°  3.65+0.10°°  3.80+0.18°"  4.36+0.32%C 4.54+0.06"" 4.64+1.12*%  4.74+0.05™*  6.021"
Maltose  4.20£0.08°"  3.78+0.15®  3.600.21®  3.1240.25°  3.10£0.14%  2.64£0.05® 2.21+0.08" 59316
Total  8.85+0.19°  9.27+0.20 9.14+0.37° 9.23+0.45° 9414022  8.92+132°  8.55+0.11 0.826
Fructose 1.05+0.01%%¢  1.14£0.03**  1.17£0.02**  1.15%0.05*  1.13x0.01°*® 0.91x0.10"®  1.00+0.03°° 12.8917"

SPKSS Glucose 2.49+027°°  3.33+020™%¢ 3304077  4.13£026"®  4.16£026™" 4.17+0.64"®  4.52+039"  7.691"
Maltose  6.0240.09"*  5.5240.06"®  5.1240.17°C  4.75+0.15  4.16£0.09F  4.08+0.14F 3454025 109.559""
Total  9.56£0.24°  9.99+0.29 9.5940.96°  10.03+£0.37° 945029  9.17x0.61°  8.98+0.60°  1.582
Fructose 0.76£0.01C  0.81x0.01°*®  0.83+0.03**  0.81x0.01°*®  0.83+0.01°*  0.80£0.00™ 0.76+0.01°C  17.066

BRSS Glucose 1.8120.12%  2.7240.11°  2.9440.17°°  3.3940.28"¢ 3512026  3.77£0.56°  4.54+0.07"* 30.148""
Maltose  8.06£0.43"  7.0240.16™  6.9940.18"  6.1740.18°C  5.85+0.53"" 532£0.29" 473029 37407
Total 10.63£0.54° 10.55+0.27  10.7620.34°  10.37+0.45°  10.18£0.37°  9.62+0.87° 10.03£0.36*  1.944
Fructose 0.74£0.01°  0.7620.01°°  0.79+0.01**®  0.78+0.02*°  0.79+0.01**®  0.80£0.02"*  0.72+0.00" 18.871""
Glucose 226£024°P  3.112023°¢  3.3540.05°  4.3120.06™  4.35+0.05™ 538£0.94*  5.02+0.14* 25.192""

GSS bA abB bC bD bE bF bG Rk
Maltose  9.12+0.05 7.73+0.12 7.0620.12 6.53+0.08 6.04+0.08 5.68+0.26"  4.62+0.04°° 389.716
Total 12.12£029° 11.60£0.34*®  11.21£0.15"® 11.62£0.04"*® 11.1820.11™° 11.59+1.15**® 10.3620.18°  3.952"
Fructose 1027.819™  1931.700™"  1671.784™"  453.863"" 1914.340™° 224007 1230220

Fvale) Clucose 20.249" 9.639" 2.155 9.302" 16,062 1.569 3.754°

-Va ue ok * ok ok ok Hkok EEE
Maltose ~ 391.563 5.749 480.928 449.027 77.627 102.729 35.613
Total 112.7117° 2.587 26.079" 68.287 56.572"" 7.067 11.053"

Y GRSS: ssamjang added with cheonggukjang and glutinous rice jocheong; SPTSS: ssamjang added with cheonggukjang and sweet
potato jocheong, SPKSS: ssamjang added with cheonggukjang and sweet pumpkin jocheong; BRSS: ssamjang added with
cheonggukjang and bellflower root jocheong; GSS: ssamjang added with cheonggukjang and ginger jocheong.

® Means+SD.

) Means F-value within 5 ssamjang samples.

Y Means F-value within storage period. *p<0.05, **p<0.001, mp<0.0001.

*¢ Values with different superscripts in the same column (different kinds of jocheong) are significantly different at p<0.05.
® Values with different superscripts in the same row (different storage period) are significantly different at p<0.05.
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Table 5. Free amino acid contents of ssarrjang added with cheonggukjang and various kinds of jocheong during storage at 4°C

for 16 weeks

(Unit: mg%, wet basis)

1y Free amino

Storage period (weeks)

Ssamjang .
acid 0 1 3 5 7 9 16 Fevalue”
Glu 21.55+1.607™F  30.33+3.08°° 35.5242.66™C  35.58+2.30% 4930+1.84"  55.64£0.79"  56.82+3.60"  91.508""
Ala 10.73+0.30™ 15.19+0.82¢ 15.7240.60  13.84+1.14% 18.07+0.64™®  18.75+0.18*"  19.68+0.93"  54.778""
GRSS Lys 16.97+1.07° 19774172 21.95+1.77°  1871x1.67°°  2631+1.56™  27.31+020™  24.80:1.66" 21.864 "
R .
Val 8.55+1.33¢ 10.64+1.66™¢ 10.49+0.85°  11.88+0.55%¢ 11.81£1.23°5¢  16.95+6.05"  13.57+0.98"® 3.383
Leu 11.57+0.69° 13.79+0.72°° 15.1940.61°C  14.5120.81°P  17.87+0.33® 182740314 19.30+0.73"  59.076™"
Total  114.90£8.39™C  141.13+19.02*®  158.49+15.55° 158.99+9.58°®  199.59+9.16*  219.84+15.21* 208.03+10.76* 26.065™"
Glu 24.90+0.39" 31.0143.52%° 36.56£1.20™C  46.40+3.61° 50.8040.10"  58.37+2.10°  56.77+4.83*  64.469""
Ala 14.486+0.11"  1630£1.86™™  18.06+£0.16°>  19.91£1.10"¢  21.000.31™*®  2248+0.73**  20.79+1.66"> 21.083""
SPTSS Lys 18.74+0.58"  20.56+2.08°°  22.18+0.93°  2648+2.62"  28.06+0.73™"®  30.85t1.51""  25.71x2.84®  16.870""
Val 11.17+1.10¢ 12.87£1.23™5¢  13.18+1.67°C  12.68+1.49%C 13.3541.00™%¢  14.16£0.93*®  15.97+0.68"  4.530"
Leu 14.34+0.28"° 15.21+1.71*P 16.83+0.39°°  18.78+1.05" 19.99+0.16™  21.61+0.83**  21.83+0.89"  32.593""
Total 146212232  164.39£17.27°PC 179.7549.86°  206.57420.07"°  224.07+4.68"  243.59+15.04" 23536+15.25* 22.740""
Glu 18.09+3.71"°  39.51+1.42* 38.5045.20°C 52344233 54944271 62.65+8.60"  60.68+7.67*° 27.620™"
Ala 8.73£1.75°P  17.2240.67"C 16.47+1.04  193120.15™®  19.25+0.69™%  20.30+1.32"*  18.64+2.31"%¢ 26,617
SPKSS Lys 12404309 2425:0.74°C  22.69+251°  27.93+133%"  20.82+1.18"  30.41£1.15"  2536:3.96°C 21550
Val 7.2442.55¢ 13.23+£0.33"? 11.78:1.82°%  123521.20"®  12.8520.81™*"  13.17x0.71"®  14.71x146" 8.022"
Leu 10.28+1.74"F  16.49+0.44°P 15844091 18.34£0.37°%¢  19.05£0.57*®  19.99+1.24°*®  20.68+1.92*  26.946™"
Total 96.74430.91°  185.44+4.73%C  162.58+28.79 210.29+£10.74*® 224.944872* = 234.99+23.64" 229.6142545 16.014""
Glu 143322310 30.87+0.42 31014054 47.53+2.01° 49612341  59.96+1.53*  63.08£7.81*  76.958""
Ala 7.25+1.55€ 13.80+0.27" 13.8740.37"  17.50+0.44**  17.83:1.06™  19.30+£0.62""  19.50+2.11* 45352
BRSS Lys 11.80£2.53%  20.59+0.16" 20.68+0.19°  2738+1.10™  20.17+1.66™  29.88+1.00"  2853+4.07°  33.1127"
Val 8.02+1.74  10.81+1.83™" 12.27+0.39°  11.57+0.90° 13.81+0.18"  12.88+025"®  14.57+1.54*  17.569""
Leu 8.99+1.46 14.11+0.63"° 14.1740.74°  17.28£0.52°C  17.6240.85% 19.40£0.97®  21.24+1.19*  54.133"™
Total  88.59+13.81°°  151.63+3.58°C  152.33+4.84°  199.35+6.76  207.27+11.95®® 227.89+8.35"  235.86+21.56" 60.635""
Glu 21.26+1.66™°  29.33x1.79" 31.6243.10  45.16x1.33°®  47.77x1.87% 57574353 59.41x£1.70"  124.434"
Ala 10.23+0.63"  13.51£0.29 13.9740.64°C  16.66+0.50" 17.46+0.58 19.0940.43"*  19.30+0.59"  114.893""
S Lys 17.60+1.17  20.19+1.16"™ 2138+1.47° 26504105  29.68+0.36™°  31.42+097"  28.69+0.95°  74.871"
Val 8.02+1.74° 10.81+1.83"¢ 1227+0.39%  11.57+0.90° 13.8120.18"%  12.88+0.25"%¢  14.57+1.54*  10.071""
Leu 11.6620.54° 14.01£1.08" 14.70+0.56™F  16.6420.70° 18.07+0.39°¢ 19.40+0.45™®  20.94+0.67* 74203
Total  111.65+18.42°  146.32+13.26°C  156.02+12.04° 194.45£7.70®  211.01+5.14™%  227.48+10.69" 230.93+7.35*  47.305™"
Glu 9.720" 9.383" 3437 19.039™ 4274 1.115 0.679
Ala 18.560"" 7.941" 0.714 15.704™ 4395 6.822" 1.163
e 8.038" 5.330° 1933 0.582 3.798" 1162 1.881
-value Hk . ok w4
Val 2392 2.585 7.203 16.116 11.688 6.445 1.919
Leu 9.884" 3.682° 23.083" 29.087""" 127317 11.904™ 0.667
Total 4706 5.405" 1.282 8.800" 5.133" 1.002 1.302

D GRSS: ssamjang added with cheonggukjang and glutinous rice jocheong; SPTSS: ssamjang added with cheonggukjang and sweet potato jocheong;
SPKSS: ssamjang added with cheonggukjang and sweet pumpkin jocheong; BRSS: ssamjang added with cheonggukjang and bellflower root jocheong;
GSS: ssamjang added with cheonggukjang and ginger jocheong.

? Means+SD.

) Means F-value within 5 ssamjang samples.
9 Means F-value within storage period. “p<0.05, ~p<0.001, “"p<0.0001.
** Values with different superscripts in the same column (different kinds of jocheong) are significantly different at p<0.05.
A Values with different superscripts in the same row (different storage period) are significantly different at p<0.05.
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Table 6. Total aerobic bacteria counts of ssamjang added with cheonggukiang and various kinds of jocheong during storage at

4°C for 16 weeks

(Unit: Log CFU/g)

Storage period Ssamjang !

(weeks) GRSS SPTSS SPKSS BRSS GSS F-value”
0 8.87:0.02°" 8.84+0.07* 8.95+0.02* 8.82+0.03" 8.85+0.07" 3.061
1 8.79+0.02° 8.79+0.04* 8.79+0.06" 8.75+0.05"" 8.74+0.03*" 1.018
3 8.77+0.02"" 8.81+0.02" 8.69+0.05%" 8.71+0.05"" 8.66+0.09°°¢ 4.094"
5 8.61+0.03" 8.61+0.12" 8.72+0.02%¢ 8.65+0.02%° 8.62+0.08" 1374
7 8.65+0.06° 8.51+0.03"" 8.52+0.04°F 8.58+0.04™P 8.49+0.07"" 5.384"
9 8.62+0.04° 8.52+0.07" 8.51=0.06" 8.58+0.10" 8.49+0.08" 1.613
16 8.57+0.06" 8.52+0.05" 8.63+0.04" 8.49+0.07" 8.51+0.02"" 3.415

F-value” 25138 16.628" 34.858"" 11.833" 13.1437

D GRSS: ssamjang added with cheonggukjang and glutinous rice jocheong; SPTSS: ssamjang added with cheonggukjang and sweet potato jocheong;
SPKSS: ssamjang added with cheonggukjang and sweet pumpkin jocheong; BRSS: ssamjang added with cheonggukjang and bellflower root jocheong;,

GSS: ssamjang added with cheonggukjang and ginger jocheong.
? Means£SD.
* Means F-value within storage period.

» Means F-value within 5 ssamjang samples. *p<0.05, ***p<0.0001.

*¢ Values with different superscripts in the same column (storage period) are significantly different at p<0.05.
A* Values with different superscripts in the same row (kinds of jocheong) are significantly different at p<0.05.

5) &aloto| =it

;‘g;lh;@:q. ZAE o] 83k Ao GEoju|Alo g =
16€°] A== 3(data not shown) I & T8 rejoH]
A4k B F FEfobriat FEEskE Table 5o YR
Aty F8 fEoh ke BE oA glutamic acid,
lysine, leucine, alanine, valine .2 eI A7t &
ok glutamic acid®] o]l 7FF w2 A= Yelth
Glutamic acid¥FS ZHTF HE ARF7|T < 3%
Z4 H7Fol 21.55-56.82 mg%, ALTUFERA HIHo
24.90-58.37 mg%, T2 H7hro] 18.09-62.65 mg%,
TR 2A H7hEol 14.33-63.08 mg¥%, BAEA A7k
o] 21.26-59.41 mg%Z A 052} 1675 A3t ©d&
W24 Arkel M e AR 9, 165 A9 I
Zboll Frolxk7t A ATHP<0.05). Kim MJ & Lee HS(1990)
= fElob4hS sweet amino acid(Gly, Ala, Ser, Thr,
Pro), MSG like amino acid(Asp, Glu), bitter amino
acid(Val, Met, Ile, Leu, Tyr, Phe, His, Arg), sulfurous
amino acid(Cys)9} @8 52 28ks YEH &= lysine =
R A 2 AT Ae Aute] A Alow A
ok BF glutamic acide 773 Bt AR E 7MY F
st dZ4Y 154 o AFelA 7HE 8ol AEH
= FEohiAte® 4HA QA=Tl(Lee TS 5 1984,
Jeong JH 5 1998, Kim JG 2004) ¥ Ao Axjel o
ARt F frelon At e A kol
114.90-219.84 mg%, LTul=% F7Ma°] 146.21-243.59
mg%, TEEEA HI7Fol 96.74-234.99 mg%, =EHA]
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ZA H7lTo] 88.59-235.86 mg%, AF=E el
111.65-230.93 mg%=2A Tule} gdaul = 5<47}:rLO]]
A Eskem A3 3, 9, 165 AL 1holl FelArt U
Ch(p<0.05). ol& ot @i ghF Ao} AR éﬂr
24 17w 23Ls A @il gheko] &9kl
(Table 2) protease®l| 9|3t =+ AE7F Z7] W&
of Jehd A3 HlthMoon TW & Kim ZU 1988).
AR71ZH WA= BE T, e AEA fFeA
A ATHp<0.05). Glutamic acide ZE oA A% 957}
A FA%] F7VeE 16577 A= & WEE il
alanineS @38t 248 A3} Fulth ;(}0]3:. 9l o1}
57}6}0%_ 5 7Z7}A] tﬂimm A7 1 & olulailr).

O}xﬂo}L

e F7leke B0 leucine> EE
£zoz TN & fFeEfobrlinat e
A A% 9F A= %231 5] S7kstert ekt =
oy I olF= iU STHIZE A2 EHO]%E}.
ol Ao wEo] HA7IIF F protease®| ZHEOE
Hal|l=lo] ojpiito® Wt we} I o] Zvlsith
7b el A8 tEo] nAgEe] oy opw| ikt
Hzoll o]&H o] o] FLdUd A2 HAtKKim

U 13 f:’-._—,—Ei 71'/\0}9511:} Valine2 2= iLoﬂ
Sl2k

HR 5 1999). ©|8 53 £ dA7o] o] fejofn)iat
ke ALAR A 7:95 1+ Aol o2 1 0|5
B Zastel FAAHE e 2 5 AT
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Z 339} 73R}l AlHETE thA
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A b 24 HArktellA A =2Ael drE
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ouv 1 EJJr—c UEREA] etk ol HrkE =ebR|9f
7o) gharo] wpr] wiEel Ao g AZHEnh A7kt
HZ = 7374 E BE FollA §-213 0 2 (p<0. 05) F43}
A a1 25 Sl sk BEolla

F

o]= 25°C A& “LX]'-/] T AR F Wt x“’i‘:}
= Z3KKim DH & 2000, Lim GE 2010)9]-*‘ z}ol7F ¢l
Qo). AR A o L A= $ %<0 05)

T AP gllon A7zt Héi_ 2E oA
A% 15F5E 7574 723 2 2(p<0.05) SisHAl a4
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DH 5(2000)% Lim GE(2010)9] 2R3 &3] avd
F7F Az7 W 543 FTleAthe Aol A
olg=H ol # AT S Ao AT EMN
Z71e] mA=Ee] 4ol Hud o= dddn. ax
= A7 gas A 2 Wo] A PHEEAN AR F
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m& ol

P 24g ol gatel Alzshwael A% 5 #1454 409
uf 279 swellinge] 7RAIE T K aro| wW2KKim DH &
2000) & ATNAE ols} HISRE FAE Kol 95 ol F
TH swelling 482 7hsde AE 5 3AS0T

T 24 ol 8% B A F V5% A4
A= Table 80 UYERATE kA2 H7H-2] A
TN A x% A7 79 ok 9 AAAQ 7EZE7)F AR

1t FYHA "I AR p<0.05) YHAE Z WA
37 Qe Aoz Yeh B Ao B AxSA A
il = 434S AHE we} v 7EEE B

= AT F Aes AT 539
gt 7155 Fio oA B =2H A7k A 3, 5,
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A Uehst=d ols freoh At S A A%
24 7oA 28t frElobr] Akl arginine 2 tyrosine
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g Ko o|F 3l Az A Ao HArle= FA44
g Zo g Addnh v 3ad genl 23 HIbe
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71t & tiF-2e FEolA Vs E F4UE w=34d AL
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Table 7, Yeast counts of ssamyang added with cheonggukiang and various kinds of jocheong during storage at 4°C for 16 weeks

(Unit: Log CFU/g)

Storage period Ssamjang”

(weeks) GRSS SPTSS SPKSS BRSS GSS F-value”
0 2.47+0.137"F 2.60+0.02° 2.45+0.13"" 2.3140.09" 2.3120.10°" 4275
1 2.91+0.06% 3.18+0.00" 3.04+0.02" 3.13+£0.03° 3.04+0.02°¢ 28.383"
3 2.72+0.10°" 2.62+0.24% 2.84+0.05"¢ 3.03£0.03° 2.92+0.08"" 4.888'
5 2.42+0.17*" 2.31£0.03% 2.46+0.25" 1.81+0.29" 2.12+0.07"" 5.969'
7 2.23+0.40™ 1.80+0.04 2.58+0.04" 2.01£0.07"* 2.12+0.07°" 7.299"
9 4.18+0.02"" 2.02+0.10" 3.71£0.02 3.58+0.02%° 3.56£0.05 693.897"
16 7.12+0.05* 6.29+0.01° 6.35+0.12 6.54+0.03™ 7.23+0.07* 133.039™

F-value” 291.401° 675.597" 424.820" 552.361" 1994.147"

Y GRSS: ssamjang added with cheonggukjang and glutinous rice jocheong; SPTSS: ssamjang added with cheonggukjang and sweet

potato jocheong, SPKSS: ssamjang added with cheonggukjang and sweet pumpkin jocheong; BRSS: ssamjang added with

cheonggukjang and bellflower root jocheong; GSS: ssamjang added with cheonggukjang and ginger jocheong.

? Means£SD.
 Means F-value within storage period.
Y Means F-value within 5 ssamjang samples. *p<0.05,

"p<0.001,

™p<0.0001.

™ Values with different superscripts in the same row (kinds of jocheong) are significantly different at p<0.05.
AT Values with different superscripts in the same column (storage period) are significantly different at p<0.05.
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Table 8, Sensory characteristics of ssamjang added with cheonggukjang and various kinds of jocheong during storage at 4°C
for 16 weeks

Ssamiang” Sensory Storage period (weeks)
yang characteristics 0 1 3 5 7 9 16 F-value?
Color 5.80£1.15” 5.93+1.03 6.53+0.92  6.07£0.96 6.13£1.06 6.13£0.99  5.93+1.33  0.725
Flavour 447£136  4.87+1.85 5.00£1.20 5.40£130 5.40+1.84 4.73x1.16 593£133 1.556
GRSS Taste 5.80£1.86  5.40£1.40 5.73%1.33" 5474099 5.73£1.44* 540+£1.50 5.87+1.13 0303
Texture 627£1.53  620£0.94 6.40+£0.99" 593£0.96 6.00£1.31 5.93x1.16 5.93+£0.88 0.431
Overall acceptability 5.87+1.19  5.60+£1.12 5.86+1.17" 6.07+0.88 5.80+1.78  5.67+1.18 5.77+1.17 0.223
Color 5.20+0.86  5.27+1.10 5.20£1.26 533135 4.93+1.39° 520+£1.08 5.53:1.30 0.335
Flavour 5.13£1.88  4.47£125 520£1.61 533x1.35 5.07£1.79 4.80£121 5.53%1.30 0.585
SPTSS Taste 493£1.71 527139 5.87+1.36" 5.13+1.46™ 4.73£1.33® 520£1.21 543£1.55 0.955
Texture 5.60£124  5.67£123 5.8740.99" 5.80+1.26 5.60£1.40 5.67£1.35 5.67+1.11  0.100
Overall acceptability 5.00+1.04  5.13+1.55 5.93+1.07° 5.53+141 4.71+1.64 5.13+1.19 543+134 1244
Color 6.13£1.64  6.40+1.18 5.93+1.71  6.07+1.33  6.33+1.50° 5.73+1.33  5.93+1.39 0.395
Flavour 5.53£1.77 4.87£1.60 5.60:1.45 547+1.55 5.07£1.49 527+0.96 5.93x1.39 0.767
SPKSS Taste 5934149  6.071.71 5.67+1.50° 5.87+1.36" 5.21+1.53" 533129 6.07+1.39  0.805
Texture 6.07£127 620£1.21 5.80+0.86™ 5.80£132 520£1.37 5.93+1.16 6.27£1.03 1.356
Overall acceptability 6.00£1.47  5.67£1.50 5.93+1.14° 6.00£1.51 5.33+1.35 527+£1.03 6.27+1.33 1.144
Color 6.00£1.36  5.53x1.41 5.53+1.68 547125 5.53+1.30® 6.00£1.20 6.20£126 0.736
Flavour 5.07£1.28%Y 4.07£0.96° 5.27+0.88"" 5.13x1.06° 5.07£1.62° 520+£1.42"% 6.20+1.26" 3.459"
BRSS Taste 571133 4.67£1.76  5.87+1.13* 5.73:128" 5.60£1.30° 5.40+1.18 5.86+1.29 1.470
Texture 6.07£1.39 5.87+1.60 6.47+130° 564139 5.67x1.11  5.79%1.19 593128 0.671
Overall acceptability 5.86+0.95 4.73+1.62 6.07+121° 6.00+1.46 5.60+1.18  5.80+0.86 5.73+1.22  1.930
Color 529£0.73  5.73£1.39 5.93%1.39  5.13x1.06 5.33£1.40° 5.07£122 5.67+1.11 1.104
Flavour 493171 4.93+122 4.60+1.18 4.80£137 4.80+1.61 5.13%1.36 5.67+1.11 0235
GSS Taste 4.73+1.49°  6.00+1.51" 4.13+1.13"® 4.53+£1.36™ 4.13+1.55" 4.87+1.64° 520+1.26"% 3.143"
Texture 5.73£1.58  6.33+£1.18 5.40£1.12° 5.07+1.16 527122 5.73£1.28 5.40+1.18  1.650
Overall acceptability 5.07+1.67"% 6.20+£1.32" 4.36+1.01"° 4.87+1.55® 4.53x125° 520+1.57"® 5.17£1.47*" 2.601°
Color 1.809 1.816 1.854 1.933 2.787" 2.469 0.615
Flavour 0.849 1.034 1.221 0.610 0.242 0.583 1.865
F-value” Taste 1.780 2.041 4.934" 2.542" 3.163" 0.397 1.067
Texture 0.560 0.735 2.638" 1.160 0.951 0.142 1.295
Overall acceptability — 1.997 2.269 5693 2.024 2.132 0.954 1.367

D GRSS: ssamjang added with cheonggukjang and glutinous rice jocheong; SPTSS: ssamjang added with cheonggukjang and sweet
potato jocheong, SPKSS: ssamjang added with cheonggukjang and sweet pumpkin jocheong, BRSS: ssamjang added with
cheonggukjang and bellflower root jocheong; GSS: ssamjang added with cheonggukjang and ginger jocheong.

? Means+SD.

? Means F-value within 5 ssamjang samples.

Y Means F-value within storage period. *p<0.05, **p<0.001.

™ Values with different superscripts in the same column (different kinds of jocheong) are significantly different at p<0.05.

A€ Values with different superscripts in the same row (different storage period) are significantly different at p<0.05.
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