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Quality Characteristics of Factory—-Style and Handmade-Style Ssamjang

Seok Young Kim, Bo Ram Park, and Seon Mi Yoo

Department of Agro-food Resources, National Academy of Agricultural Science,
Rural Development Administration

ABSTRACT This study investigated the quality characteristics of factory-style ssamjang (FSS) and commercial hand-
made-style ssamjang (HSS) products. Moisture, crude protein, and crude fat contents were significantly higher in the
HSS groups (49.37~62.12%, 9.39~13.46%, and 4.40 ~8.35%) than the FSS groups (41.94~45.83%, 7.50~9.09%,
and 1.81~3.36%). Salt content was higher in the HSS groups (6.33 ~11.18%) than the FSS groups (6.10~7.57%).
Moreover, the average salt content (7.51%) of the HSS groups and the FSS groups was lower than that of commercial
ssamjang (8.73%). Hunter's color value was also significantly higher in the FSS groups. However, free sugar, organic
acid, and free amino acids contents varied greatly between the FSS groups and the HSS groups, which was likely
due to the different manufacturing method, ripening degree of doenjang and the main material used for ssamjang.

Key words: commercial ssamjang, quality characteristics, factory-style, handmade-style, free amino acid
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A5 g Fsle] FF4 95 mLE 9 #27](Ultra-
turrax, IKA, Wilmington, NC, USA)&Z 287+ #4233t &
8,000 rpmell A 20-&7F ¥AE2 (Himac CR21GTI, Hita-
chi, Tokyo, Japan) aF3ith. S A S FHste] 7Het A2t
5 vlaZekae] 100 mL2 A-g3ke] o]3tet 48 9%
A B2 AMEERSIT

A

pH & M=

pHE A 2]3 A]8Z pH meter(Orion 4 Star, Thermo
Scientific, Beverly, MA, USA)E ©]-&3}o] 54311, 4k
T A AEE 40 mL #3] 0.1 N NaOH & o=
pH 8.3°] & wi7tA] #A4gstar o|u 4n]E NaOH &9
ZHlFo R Fr)ekT)

A=
[ez]
=

Ak 1 mLE 718 5 0.1 N AgNOy & o2 #Hztalo] =
w7k 2] A2 ATH9). obr el @ 4§ Formol 44
HA0)e2 FAstgion, AAEe A5 10 mLddl 4
formalin(pH 8.3) €< 10 mLZ 7}3F & 0.1 N NaOH=&
pH 8.30] & w7}x] 2njd HAAHFS ol g d 4 o

2 AWSGT. olm blank AW FRFE dol Askel
.
gheict

F% FYE A1l @ AR 200 uL9k DNS & 400
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uLE E3tste] 100°Coll A 53 £l ¥ w53 Y4AIA
F9 1.8 mLE #7}38 thg spectrophotometer(UV-
2550, Shimadzu, Kyoto, Japan)E ©]83}] 570 nmol A
THEE SASAUT}. T EHE glucose(Sigma-Aldrich
Co., St. Louis, MO, USA)E Al83ty s=H=2 A4S
2 3T D).

ME =H

Petri dishel &3S &2 & A2}A(Color and color
difference meter CR-300, Minolta Co., Tokyo, Japan)=
Hunter color systemoll ©]g+ L(lightness), a(redness),

b(yellowness) &< 27 S7433i

7alg

W felY FF BAe

AAE s A]5E 0.20 um
nylon syringe filter® oJ3}3}o] Agilent Technologies
1260 series HPLC system(Agilent Technologies Inc.,
Palo Alto, CA, USA)2 = #A]3k3lth 412312 column
© 2 Shodex Asahipak NH2P-50 4E column(4.6<250
mm, 5 um, Showa Denko K.K., Kanagawa, Japan)S A&
3F9aL, A&7 ELSDE AH&-3Fsl o, o] 542 aceto-
nitrile : water(70:30, %(v/v))E 1.0 mL/min £ ¥
FAIL 10 uLE FY3A v 12). EFEZZE fructose,

glucose, maltose(Sigma-Aldrich Co.)E AF&3}%it}.

S s

Bge] fr1ht g AAE e A15E 0.20 um nylon
syringe filter® o]3}3}¢] Agilent Technologies 1200
series HPLC system(Agilent Technologies Inc.) 2. & &
A3k Tk B ZAL column®E Aminex HPX-87H Ion
Exclusion(7.8X300 mm, BIO-RAD, Hercules, CA, USA)
S AHEERelaL, AE7]= UV detector® 215 nmell Al A&
3l o, o] 542 0.008 N sulfuric acid £ 0.6 mL/
min 502 Z8FA 10 uLs FY3FATHLI).
A 2 += citric acid, malic acid, succinic acid, acetic acid
(Sigma-Aldrich Co.)& A}-&3}3i ).

YA =
T

seljotof 4t

Aapo] frelopu] At g dA P s A|RE Waters
AccQ-Tag™ Ultra Derivatization kit, 250 analyses
(Waters, Milford, MA, USA)& f%#3tA171 § frefo}n]
A A8 ZE(Ace-Tag™ Ultra 2.1X100 mm, Waters)
F2kE AQUITY UPLC system(Waters)S ©]-83Fo] &
ettt H&7]+= ACQUITY UPLC PDA el Detector
(260 nm)A 2L, column &=+ 55°C, % 0.7 mL/mino.=
eluent A%} eluent BE AF&-3le] 4390, Al85& 1.0
ul 91l B9l His, Ser, Arg 5 & 17
9] oju| A4t Z3HE(Acc: Tag Ultra Standards, Waters)
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Table 1. Labelling information of factory-style and handmade-style ssamjang

Product” Ingredients Storage Others
Doenjang [white soybean (soybean, domestic) 78%, sun-dried salt, water] Low Preservation: No
FSS1 73%, glutinous rice gochujang [hot pepper powder (domestic), glutinous temperature Sterilization: —
rice, meju powder, malt, sun-dried salt] 20%, barely starch syrup (0~10°C) Seasoning: No
Doenjang 56% [soybean (imported), wheat flour (USA, Australia), salt,
wheat rice, starter], starch syrup, wheat flour, Wgter, ho.t pepper seasoning Preservation: No
FSS2 (hot pepper powder, onion, salt, sesame, garlic), white sugar, alcohol, Room Sterilization: Yes
onion paste, salt, wheat rice, hot pepper seasoning powder, garlic temperature . .
.. Seasoning: No
concentrate, shiitake mushroom concentrate, hot pepper paste, roasted
sesame, soybean powder, defatted soybean powder, starter
Gochujang 44%, doenjang 31% [wheat flour (USA, Australia), soybean
(imported)], water, starch syrup, wheat rice, salt, mixed seasoning, garlic, Room Preservation: No
FSS3 alcohol, white sugar, hot pepper powder, welsh onion concentrate, roasted Sterilization: Yes
& pepper p
. o . temperature .
sesame, alpha-wheat rice powder, wheat decomposition concentrate, garlic Seasoning: No
concentrate, starter
Doenjang 51% [soybean (imported), wheat flour (USA, Australia), salt,
wheat rice, starter|, starch syrup, wheat flour (USA, Australia), water,
hot pepper seasoning, alcohol, salt, wheat rice, high fructose corn syrup, Room Preservation: No
FSS4 hot pepper seasoning powder, seasoned garlic powder, mixed formulation Sterilization: Yes
. . . . . temperature .
(acid regulation) mustard powder, mono sodium glutamic acid (flavor Seasoning: No
enhancer), dried shiitake mushroom, mixed formulation (flavor enhancer,
fortifying nutrient), starter, enzymatically modified stevia
Doenjang 52% [soybean (imported), wheat flour (USA, Australia), salt,
starter], starch syrup, water, roasted soybean powder (soybean: imported), Room Preservation: No
FSS5 hot pepper seasoning, alcohol, sugar, garlic, roasted sesame, seasoning Sterilization: Yes
. . . temperature .
powder, garlic concentrate, onion concentrate, welsh onion concentrate, Seasoning: No
ginger concentrate, licorice extract, dry yeast, sesame oil
Choseon doenjang 70% (soybean 65%, salt 18%, water 17%), gochujang .
K . Preservation: No
30% [hot pepper powder 25%, glutinous rice powder 24%, salt 10.4%, Low e
HSS1 . . Sterilization: No
malt (barley) 10%, meju powder (soybean 70%, rice 30%) 7.6%, water temperature .
o Seasoning: No
23%]
Doenjang 54.3% [soybean 88.0% (domestic), sun-dried salt (domestic)],
. 0 N . .
\yater, gochujang ;50.7A> :{hot pepper powder 23% (dqmestlc), glu’qnous Low Preservation: No
rice 21% (domestic), meju powder [soybean (domestic), non glutinous R
HSS2 . . . .o temperature Sterilization: No
rice (domestic)], malt (domestic), traditional soybean sauce [soybean (0~ 10°C) Seasoning: No
(domestic), sun-dried salt (domestic)], salt (domestic)}, alcohol, garlic &
(domestic)
Doenjang [traditional meju (soybean 99.8%, starter 0.2%) 54%, salt 11%,
water 35%: domestic], hot pepper powder (domestic) 9%, japanese apricot Room Preservation: No
HSS3 juice (japanese apricot 50%, white sugar 50%: domestic) 5%, jocheong . Sterilization: —
(non glutinous rice 94%, malt 5%, enzyme 0.1%: domestic), garlic P Seasoning: No
(domestic), alcohol (domestic), sugar
HSS4 Meju powder 70%, sun-dried salt 10%, water 10%, hot pepper powder Low Is)irsﬁg;tilg;l~: I:IO
o, 0, 11N 3 *
5%, hot pepper seed powder 5% (origin: domestic) temperature Seasoning: No
HSS5 Doenjang 60%, glutinous rice gochujang 15%, jocheong 10%, garlic 7%, Low IS)i:rSielg:ttilc())rlll': I:IO
sesame 1%, welsh onion 2%, onion 5% (origin: domestic) temperature .

Seasoning: No

VFSS: factory-style ssamjang, HSS: handmade-style ssamjang.

& A8

SA=EM
BE A9e 38 o) W SAste] BFLEFAAZ AT A4
Uehl o, SPSS(Version 12.0, SPSS Inc., Chicago,

(ANOVA)E A
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Table 2. Moisture, crude protein, and crude fat contents of fac-

tory-style and handmade-style ssamjang (unit: %)
Product” Moisture Crude protein Crude fat
FSS1 45.83+1.99% 9.09+0.11°  2.88+0.06"
FSS2 44712021 7.87£0.17° 3.09+0.04°
FSS3 42.72+0.278 7.50+0.08° 2.08+0.05'
FSS4 41.94+0.278 7.760.86° 1.8120.03'
FSS5 43.28+0.10™ 8.72+0.51¢ 3.36+0.03"
HSS1 61.77+1.20° 10.48+0.10° 6.69+0.05"
HSS2 52.04+0.59° 9.40+0.52° 4.78+0.05°
HSS3 49.37+1.55¢ 9.39+0.10° 4.40+0.06°
HSS4 58.34+0.56° 13.46+0.13° 8.35+0.10°
HSS5 62.12+0.12° 9.67+0.16° 5.6620.09°

FSS: factory-style ssamjang, HSS: handmade-style ssamjang.

*Values represent the mean+SD. Different letters (a-j) in the
same column are significantly different at P<0.05 by Duncan's
multiple range test.
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protease® ZH§0 % ofm|ito R ThgEEaE o] g
gro] AH =W ge] ghf-Fo]l o] ofw| e d 4 3
of & J3FE FrH3). oA A S FSS19 HSS2
£ AYstas A 242 365.08~392.55 mg%h, 5
TAAA BFL 645.48~756.18 mghE A B
HI3) 3 JAAE g9 shgo] €53 2 Ao e
th Table 1914 & 4= 9l%0] FSS1S A9 Y] 374
Aok g gl AbEE |G F Lol o] $ HUbE AL
1 ShRrEko] Al A o7 30~50% ATl WhHol 4=l A
A S B2A] FHhE o] &3] A& |FS 50~70%

=
A st glo) FE AN o) o el A 3
=

g g

- 2 FEdAa A 105 d3 dx e Fig
1o YetdSlth v T3t o] 6.10~7.57%,
TG BFo] 6.33~11.88% 2 FaPAA Bge]
78R E=5 AE S Aol I G AL Aol tha
& Ao & et A ] it dEE 6.81%,
2~ 2 =

HSS5& Ale]s¥ 7.30%% YER=Hl, Seo 5(3)°] 2001
dol| Barek Al {3 drs 3G gge] 7.7~

1~9.3%= 4t 8.73% Al
Hla 2 23] 107) A dm=rt v Ao Yehyth

Table 3. pH, titratable acidity, and amino-type nitrogen contents
of factory-style and handmade-style ssamjang

Titratable acidity =~ Amino type

Product” pH (0.1 N NaOH nitrogen

mL/10 g) (mg%)
FSS1 5.42+0.02% 2.46+0.06° 743.48+4.14
FSS2  5.29+0.02° 2.24+0.02 383.49+5.82°
FSS3  5.78+0.04° 2.48+0.04% 392.55+4.71°
FSS4  5.38+0.03¢ 2.49+0.02% 365.08+3.541
FSS5  5.66+0.01° 2.18+0.01° 389.79+2.01°
HSS1  5.49+0.01° 2.60+0.05% 709.75+12.02°
HSS2  5.24+0.01° 1.9240.018 392.39+1.68°
HSS3  5.47+0.03° 2.82+0.04° 739.3849.43"
HSS4  5.11+0.01% 3.79+0.15° 756.18+12.37°
HSS5  5.3240.03° 2.65+0.12° 645.48+11.97°

FSS: factory-style ssamjang, HSS: handmade-style ssamjang.

Values represent the mean+SD. Different letters (a-g) in the
same column are significantly different at P<0.05 by Duncan's
multiple range test.
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FSS1 FSS2 FSS3 FSS4 FSS5 HSS1 HSS2 HSS3 HSS4 HSS5
Products

Fig. 1. Salinity of factory-style and handmade-style ssamjang.
FSS: factory-style ssamjang, HSS: handmade-style ssamjang.
Each value is the mean+SD. Means with different letters (a-g)
above the bars are significantly different at P<0.05 by Duncan's
multiple range test.

ol Ak 100 AZF FWIAY SN AT HAHFS 9
FE Aol AFE o g o]Z whgddte] Al Fo] A3}
7F FYE (7] Wiz AyztET, s ST AYL A
HSS59] 29 9%7) 11.88% 2 T2 AFS vl 94
g ol AF AT 4% A9 v EE A 4, A%
A A o] art dojur] 491 REHE HojX =
S e ZxHoe] o/ |HBR(16) FE F HEA X
g8 B AR A AdEE =4 3} AyE A

eteg

T 2 FEA A ] BT S Fig. 200 e
itk e Az Al 5, A" 5o deddoly 3
F7b ol &H R Fdolu S Fol w& v v
AEo EAS Yehdt(17). F3AA #ge 1877~
27.85%, FEQBAF B 2.47~21.12%% HSS3S A<

2
W TP B DAY PPl FIANA g B3

[e) h= (o] = O
R o Ao 7 Vel o] Table 104 HE HE9h
o] HSS3S A8k =2 A A4 2ol vl APk 2

FSS1 FSS2 FSS3 FSS4 FSS5 HSS1 HSS2 HSS3 HSS4 HSS5
Products

Fig. 2. Reducing sugar contents of factory-style and hand-
made-style ssamjang. FSS: factory-style ssamjang, HSS: hand-
made-style ssamjang. Each value is the mean+SD. Means with
different letters (a-i) above the bars are significantly different
at P<0.05 by Duncan's multiple range test.
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Table 4. Hunter's color value of factory-style and handmade-
style ssamjang

Hunter's color value

P t)

roduc L a b
FSS1 5.69+0.07%”  9.74+0.128 3.68+0.058
FSS2 18.91x0.51"  27.46£0.36"  12.14+0.32"
FSS3 9.17+0.05°  15.7120.08" 5.93+0.03"
FSS4 21.23+0.41°  26.14+0.13°  13.54+0.25"
FSS5 19.0140.52°  28.45+0.42°  12.22+0.33"
HSS1 12.57£0.25°  19.77+0.68" 8.09+0.17°
HSS2 438£0.09"  7.50+0.15"  2.83+0.06"
HSS3 2.72+0.041 4.66+0.07" 1.62+0.02!
HSS4 1527£0.77°  18.22+0.27° 9.73+0.48°
HSS5 14.45£0.09°  18.33£0.45° 9.23+0.06°

VFSS: factory-style ssamjang, HSS: handmade-style ssamjang.

Values represent the mean+SD. Different letters (a-i) in the
same column are significantly different at P<0.05 by Duncan's
multiple range test.
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gel Al wol A E o] Akt A&7 Tl s
2 F55ke B2zt dou ¥ Aol A lactic
3 A B A acetic acid?l A
2 ARG FolE 4 ik F A T

FSS1E Alefg &34 &7do] 2,204.31~3,136.78

=
7t Ba(25)9) W 133
= 2 acetic acid
3

PN
=
3
I
<)

Table 5. Free sugar contents of factory-style and handmade-style ssamjang (unit: %)
Free sugars
1) g
Product Fructose Glucose Sucrose Maltose Total
FSS1 3.410.05 11.38+0.35" 0.67+0.00 3.3240.07 18.54+0.10°
FSS2 0.88+0.03 9.02+0.41° 2.55+0.03 5.09+0.33 17.25+1.11°
FSS3 2.59+0.03 14.65+0.20° ND? 5.35+0.03 22.59+0.25°
FSS4 2.55+0.02 11.59+0.33" 2.55+0.03 5.53+0.02 22.23+0.32°
FSS5 0.85+0.07 3.89+0.09° 1.83+0.04 5.93+0.22 12.51+0.34°
HSS1 5.48+0.07 5.55+0.05¢ ND ND 11.04+0.01°
HSS2 ND 1.9440.048 3.03£0.08 ND 4.97+0.072
HSS3 8.79+0.25 11.78+0.53" ND ND 20.57+0.76°
HSS4 ND 0.58+0.04" ND ND 0.58+0.04'
HSS5 0.68+0.11 3.02+0.09" ND ND 3.69+0.20"

VFSS: factory-style ssamjang, HSS: handmade-style ssamjang.
ry-sty yjang.

*Values represent the mean+SD. Different letters (a-i) in the same column are significantly different at P<0.05 by Duncan's multiple

range test.
ND: not detected.
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Table 6. Organic acid contents of factory-style and handmade-style ssamjang

FAm]

(unit: mg%)

Organic acids

)

Product Oxalic acid Citric acid Succinic acid Lactic acid Acetic acid Total
FSS1 31.23+1.36 ND” ND 773.10+8.95 ND 804.33+10.05”
FSS2 7.58+0.10 320.02+2.78 1,332.73+£10.94 274.13+£3.38 410.13+5.81 2,344.59+17.63¢
FSS3 ND 812.98+7.23 1,816.50+53.97 ND 507.30+9.45 3,136.78+38.43"
FSS4 22.13+3.89 326.79+1.92 1,155.09+41.05 167.47+9.82 532.83+7.83 2,204.31+52.73¢
FSS5 ND 437.78+21.89 1,669.38+14.86 144.72+3.99 400.57+0.73 2,652.44426.45°
HSS1 ND 218.27+3.06 ND 1,318.39+17.28 ND 1,536.66ﬂz16.90vg
HSS2 24.65+0.17 284.97+3.41 301.67+8.14 337.06+8.25 ND 948.36+19.33"
HSS3 20.79+0.35 261.08+7.25 145.06+1.31 1,248.66+13.33 ND 1,675.58ﬂz7.65f
HSS4 ND 133.79+2.20 445.10+44.36 1,159.71£12.38 ND 1,738.60+58.87°
HSS5 23.10+1.09 91.46+3.35 ND 927.59+41.04 ND 1,042.15ﬂz44.41}’l

YFSS: factory-style ssamjang, HSS: handmade-style ssamjang.

IND: not detected.

Values represent the mean+SD. Different letters (a-j) in the same column are significantly different at P<0.05 by Duncan's multiple

range test.

a

mg%, QA Aol 948.36~1,738.60 mgh = I
WA e Feel B e Aow Uehdth odk B4

w1 = (koji)

a

dze] T
Az Aol AFEE Foll
flora®] 327} Aolstr] ool (24)
ZFol 7k ™ Ao & melrh T A3 A%<l FSS1
9] A4 lactic acid®] B]ZFo] E 1L acetic acid’} HE5 A

=t o]i= Table o4 & 4= gl5%o] FSS1

b
)
o
2
v
f

[e)

= ©°
AFEIH= Gy L2A IR o] &8t 4270 A4
Y a5E AR g 1 s 2S5 A

Sajotal At

TG D FEY A ] frelohn At S Table
7ol YERSITE &3 2 =3¢ AaE B4 glutamic acid
S-S 33.90~218.06 mgwh = T HAAAE A2 HSS1S A
o1& v A & 25 glutamic acid o] 7P B2 A
o8 Yt atgor ekl W ot mik
FSS1, HSS3¢] alanine, FSS2, FSS4 % FSS57} arginine,
FSS39] proline, HSS27} aspartic acid, HSS4, HSS57}
leucine© 2 vebtom, Al WA 2 FHeFo] w2 felotn]
=Ake FSS1, FSS5, HSS2 % HSS47F lysine, FSS2,
FSS47} proline, FSS3, HSS57} aspartic acid, HSS19]
leucine &2 YEgH FHFo] 7P v frejobm ik
BE TN AT FEF AN & HSS33 HSSH7F
histidine, HSS1°©] arginine, HSS2¢} HSS47} methionine
o2 YR g o o] v fEjotn| ik F
FA Y BEe A A4 HSSL, HSS57F me-
thionine, HSS29} HSS47} histidine, HSS39] tyrosine 2.
2 UEgith ol Al A H AFEd e eAite
= glutamic acid &%o] 7} =31 proline, arginine, leu-
cine, alanine, phenylalanine, lysine &&= t}4 %2 Wb
W histidine, threonine, cystine, methionine®] a&& 2

HI328)% AR Ao Uepken e
frejou| it Eafe FUES] FFo] FH IS 5 A
< IRIE & AU Yurd o Fopr| ik vk Aol
w2} sweet amino acid(Gly, Ala, Ser, Thr, Prp), MSG
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o gl 2o ¢

T AR FEHALt g HSS29]
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