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Abstract

To develope a sauce using Gochujang which can give foreigners good overall acceptance such as
good flavor, taste, color, viscosity and versatility to many foods, we studied on the rheological
properties and color control, recipes with spices, herbs, syrup, salt and flavor ingredients and sensory
evaluation by Chinese, American and Japanese including Korean. From the survey, the Americans
suggested that the proper fellow food of Gochujang sauce be fried chicken, barbecue, hamburger and
pizza, and hoped to reflect red color, low viscosity, hot taste, low sweetness, salty and sourness and diet
effect. The Chinese suggested pork and fried food as a fellow food with Gochujang sauce and showed
similar opinion in the sensory attributes like the Americans except sweetness. When 5% of starch and
xanthan gum was added to sauce, respectively, the vield stress of Gochujang sauce showed 33.21 Pa
similar to tomato ketchup. In fluidity measured by voistic flow meter, Gochujang sauce showed 6.2
cm/30sec more or less faster than tomato ketchup which showed 4.7 c¢m/30sec. Gochujang sauce
tended to show strong red cclor and lightness as pH decreased. The pH adjustant and Paprica
oléoresin(Z%) improved a value to 12.11 and L value to 24.24 similar to tomato kechup(a:12.42,
L:25.48). The 1st gochujang sauce product showed 4.50 to 5.75 points in the overall acceptance in
the consumer test including foreigners and koreans. However, the 2nd Gochujang sauce product

- showed 5.90 points and 6.30 points in the pizza and fried chicken, respectively, in the same consumer
test. Therefore, we propose that Gochujang can be used for developing sauce products which is most
acceptable for various foreigners.
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<Fig. 1> Flow sheet of preparation of Gochujang sauces
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<Table 1> Rheological characteristics of Gochujang sauces by the addition of starch and xanthan gum

= Treatment Yield stress(Pa) Flow behavior index - n - Consistency index k(Pa.s™) Voistic flow(cm/30sec)
Tomato ketchup 32.18 0.68 152 47
Chili sauce 52.96 0.31 331 7.1
0.0% starch 15.19 0.46 224 -
0.2% starch 14.12 049 351 -
0.5% starch 17.36 0.58 3.09 -
0.7% starch 23.55 0.69 5.55 -
0.9% starch 27.84 0.79 9.14 -
0.1% gum 17.38 0.34 423 6.3
0.3% gum 2445 047 375 8.0
0.5% gum 26.79 0.46 359 -
0.7% gum 29.19 045 342 -
0.9% gum 3955 043 1.09 -
0.5% starch
0.5% gum 3321 0.74 292 6.2

<Table 2> Comparison of color values between commercial sauces and Gochujang sauces

o v Sample L a b E
M Gochujang 22.19 9.84 307 7138
H Gochujang 23.92 11.25 5.49 69.93
01 Gochujang 22.33 8.19 426 70.97
02 Gochujang 2401 11.16 53 69.81
Sweet chilli sauce 25.04 8.3 482 68.33
Chilli hot sauce 24.04 8.97 447 6939
Bit on the bit sauce 21.94 6.71 291 71.13
Chili sauce 26.35 1275 6.71 67.97
Pico pica hot sauce 27.31 10.33 7.03 66.61
Steak sauce 26.77 12.61 6.18 67438
Spicy red sauce 24.69 10.08 487 68.94
Tomato ketchup 2548 1242 6.25 68.67
Mimi hot sauce 28.39 19.87 9.59 68.10
Sauce 1 2349 . 3.06 447 69.81
Sauce 2 24.81 8.31 4.94 68.57
Sauce 3 25.25 10.15 6.11 68.48
Sauce 4 2424 1211 5.09 69.74

Sauce 1 : pH 3.87, Sauce 2 : pH 4.0, Sauce 3 : pH 3.5, Sauce 4: pH 3.87+colorant
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<Table 3> Recipes for Gochujang sauces
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Uk wie} zro] FILASE AAES 9)To) o)
AN AAACE 543 HoYRL ARe /M T
A W AL BFASIRCH(627), 1 T
07 dEABOH FHAG AR F=90L 55
o2 713 B Hrhsanh sl e 48 -
589 WAZ 24 o)4oZ HrHYen n2
587, 3293 EAL 77 503, 39U 48%
o2 WIS HUHoR S5 HrkEALh
ol B AEe THASe] F o)g3HT Y& T
H(herb)E AT NP7 WELZ HAHY

. unit : %
Py A B <~ 5 5 -
Gochujang 17.78 17.40 17.76 18.52 18.57 17.12
tomato paste 17.78 17.40 17.76 18.52 18.57 - 17.12
vinegar 2.69 264 2.69 421 2.81 2.59
xantahan Gum 10.78 10.54 10.76 11.23 1125 1038
MSG/IMP 0.00 0.00 0.00 0.14 0.00 0.00
salt 0.00 0.00 0.27 140 0.00 0.52
sugar 0.00 0.00 0.00 0.84 0.28 0.52
sorbitol 5.39 5.27 5.38 2.10 5.63 5.19
onion powder 4.04 395 4.04 1.12 2.81 0.52
garlic powder 1.08 -1.05 1.61 0.56 1.13 1.04
soybean sauce 0.54 0.79 0.54 3.65 0.56 0.52
ginger 5.39 1.32 5.38 0.00 2.81 1.82
water 26.94 0.00 1345 28.07 14.07 2594
clove 0.05 0.05 0.05 0.06 0.06 0.05
bay leaves 0.19 0.11 0.03 0.20 - 025 0.18
oregano 0.15 0.15 0.15 0.16 0.16 0.15
basil 0.14 0.14 0.14 0.15 0.15 0.14
rosemary 0.05 0.04 0.05 0.05 0.05 0.04
nutmag 0.27 0.26 027 0.28 0.28 0.26
black pepper 0.54 0.26 0.27 0.56 0.56 0.52
kamcho 0.54 0.66 0.27 1.40 0.00 1.30
paprica 0.00 0.79 0.00 045 0.00 0.00
alcohol(mirim) 0.00 26.36 1345 5.61 14.07 7.78
lemon vinegar 0.00 0.00 0.00 0.00 0.00 0.00
citricacid - 5.39 5.27 5.38 028 5.63 5.19
chicken broth 0.00 0.00 0.00 0.00 . 0.00 0.00
colorant 0.27 0.26 0.27 0.01 0.28 026
beef ext. 0.01 0.01 0.01 028 0.01 0.01
others 0.00 0.00 0.00 0.14 0.00 0.00
Total 100 100 100 100 100 100
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<Table 4> Optimum condition of material for Gochujang product

Treatment

Gochujang/Tomato  Bay leaf

Ginger

Opt. condition 1.51.0 0.04%

0.11% 001% 1%  below 1%




& NFEES 0I85 240 HX 9 44 247

<Table 5> Main recipes of Gochujang sauce

unit : %
- Material Prototype(D) M-1 M-2 M3 M-3*
Gochujang 18.52 17.88 20.90 19.08 18.99
tomato paste 18.52 11.92 1393 12.72 12.66
vinegar 421 0.00 0.00 0.00 0.00
xantahan Gum 1123 9.03 10.55 9.64 9.59
MSG/IMP 0.14 0.00 0.00 0.00 0.00
salt 140 1.13 132 120 120
sugar 0.34 0.68 0.79 072 0.72
sorbitol 2.10 1.69 1.98 1.81 1.80
onion powder 112 0.90 10.55 9.64 9.59
garlic powder 0.56 0.45 1.06 9.64 9.59
soybean sauce 3.65 293 343 3.13 312
ginger 0.00 0.18 021 0.19 0.19
water 28.07 22.57 26.39 24.10 23.98
clove 0.06 0.05 0.05 0.05 005
bay leaves 0.20 003 0.04 0.03 0.03
oregano 0.16 013 0.15 0.13 0.13
basil 0.15 0.12 0.14 0.13 0.13
rosemary 0.05 0.04 0.04 0.04 0.04
nutmag 0.28 0.23 0.26 024 024
black pepper 0.56 045 0.26 024 024
kamcho 140 0.00 0.00 0.00 0.00
Ppaprica 045 0.36 042 0.39 0.38
alcohol(mirim}) 5.61 451 5.28 4.82 4.80
lemon vinegar 0.00 1.81 211 193 192
citric acid 0.28 0.00 0.00 0.00 0.00
chicken broth 0.00 2257 0.00 0.00 0.00
colorant 0.01 0.01 0.00 - 0.00 0.00
beef ext. 028 0.23 0.00 0.00 0.00
others 0.14 0.11 0.13 0.12 0.60
Total 100.00 100.00 100.00 100.00 100.00
9, W& ot FEE capsaicinoide] 98 A o) gatd & 7] Al w& g A7)
€ AT 48 B9 ks 2 33 47 59 e &) capsaicinoid®] FFE ¥L AeolE olE X
AR FFY Fol maA o el e 23 el @ Ao2 AZEAG AR B A7l

<Table 6> Japanese consumer test for Gochujang sauce

<Table 7> Korean consumer test for Gochufang sauce

(7 point scale) (5 point scale)

\ M2 c o ME3 Attribute - e M2 M3

Taste 46 59 Taste 44 45

Hot taste 38 34 Hot taste 42 43
Flavor 4.1 53 Flavor 45 45
Color 47 57 Color 44 44
Fluidity 4.2 56 Fluidity 47 4.6

End taste 4.6 49 End taste 45 45
Overall acceptance 49 59 Overall acceptance 40 43




248 BERLTEBERE Vol.19, No.2{2004)

<Table 8> Analysis of capsaicinoids of various material

by HPLC
stal- - SUE

5223
1631
3369
Chili 0.70 133 203 305
M-3 141 121 262 393
Seasoning** 15.0 6.87 2187 3281

M-3# 1.65 128 293 440

S.U.* . Scoville Unit

<Table 9> Foreigner consumer test for Gochujang
sauce M-3*(7 point scale)

Taste 56 64 54 45 44
Viscosity 54 64 64 44 45
Overall Acceptance 5.9 6.3 59 4.7 45

F.C. : fried chicken; * : Chinese

= w2 ot A7HAIQ] Capsicum(capsaicin®] FA &
9. 1,000000 U)& M-3 &2 wtedsh v} uf$ato)
g 71557 BojA (v 2utol WA vebd) A
AAQ Fulxstrs} Yol o]9] o]&-& wiAE A

oo meh B AvelME wWe % 2L A
seasoning 2 (A2 A (A))E Adstd o] M-3
A2 redped] TEEE BF3 B A F7RsRot
20 £2Q W whene) P 22e) AANHY
NZE7t $5% AeE HAAHAG, W s 7
3 M-3* £29] capsaicinoid®] FEE 443
293 mg% =2 VEIe ™ Scovile unity 44002 #
Aot & FHE pane 5US tIFLE & &
SH7tA BAHE o %8 FEE M-35 mid
hot, M-3*E hot2 B71E Atk

olde] AAZRE AL A2 reciped ©]23A
Azsy Fd AFHL de AFUE
Z 713% F7HE AAEET ddde 50
Holon AR = @A 4%, JAF 26%%2 4
HAWa = 07t 455%, 307t 41% [oH 7E
40t o}ide] 135% %tk F7PEEE Fhdtt 285%,
o= 143%, TRAAE 95%F M UAE] 523%2

dosE ARHGeH 1 el oAzl
333%, $7¥th 48%, HI 28 48%, W 48%E
H7t o 9FAS0] ISk FrPEES fried
chicken, fried shrimp, pizza ¥ HA7IHEFH 47
M-3* A2d) dipping?l & ¥ 93, &, %, S84
(A2A) 2 289 71550 g 74 BPgPes
B 7}8 i ot.(Table 9)

M-3*a2o] g @ 3 2 ot 5 7 35
g Bl AP T B 42-647 HAE &
Aol 27 @t HFojE BFoY FRY J3k
o] A pizza 597, fried chicken 6.3%, fried shrimp 47
A, 92710Y 45902 M-3* AAE 53 pizzash
fried chicken® Z+& A%} fast foodol Thel B 7]
3EE Bt 39, 3 J4g9) ugsste) =
g o] M-3* 229} o9 FHRFLEA fried

chicken& o143t} #H5H7tE AANE 23 TR

7122 5984 9=l Fol 633 Yehd R
wa] F7F @Oy M-3* AAE FAYe] o] &
g 4 JE AR 222X 98 740 &L
Ao 7 NNHAT}.(Table 5, Table 9)

ol 3 o] AF AFAL olg3dtd FYAHL
2 o]g"g F dx 229 A Mol s
Aoz HiEy 22 2§49 SR =z} 7)
3Ae) A vehgs] wEel #AE #Al
e Aed waly FeAde] S 49
9 248 FeAo] dsS A3 £

= YA, HUARE SR B A4
BE 30 7 2 97 93 A A3
ATk 2 3 wnEs So B AYHYL UF
2¢] AL fried chicken, BIRIF, AHA, Iz
ze g g4os Be A4d B2 384 2



Wi @R ggon okrhe] Aoty Aohe EFuEA
o7 33 715ALE & HwEIY So] vl
£ Ag3Ah
2) aze] EAL AES AE A7 05%9E=
3 Hrs 2HA B 3321 PasE 3218 Pa

b clor
W

UEld EvlgE AR} 5296 Pa® Uehd A s
2 B QBT voisticA| E 0] &3 AS EnlE A
9 47 cm/30secst A 29 72 em/30seco] F
Zb 3ol 3 F8le 62 am/30secE 2 E 7431t

3) AT a8 ML pHF $E4E FHAT
7t 2R WolAE A¥E B pH 2AA 9 7
Z7t SHLEHAE LA AAT 1211 2 49
4242 EvlEAZ} 1242, 2548 F59 AL §X
& & e AeZ Yeiyth

4) 12k AR Fo] g 78 B FBrleld AAE
o] SHAL HAAHCZE ¢4 Holdy gl 3lo]
Me vl=l 60" F39 545 FFUAN dEL
Z}zk 52574, 50HCE HE FFo07 HiEUY
S48 FF9 6453 FFAL 5758 vFQ
554 YEQLE 50Holgen AAHA /5% H
A= H=QA 584, T3 5184, &= 504,
dEQ 45822 Yehgtt)

5) 22+ NAF B JFAE9) 78 ¢F H}
AxE T 49 FR wat Aol Aol B
RO £33 7135 9A pizza 5974, fried chicken
63422 $F3A Yeh} AE 333 o] &3ty
AR oj8E & e 429 fwe) b
g 20 E HHEAY.

£
g

Jibal
ot

Pz

1) Kenneth T.F. Spices, Condiments and Seasonings.
Chapman and Hall, pp289-389, New York, 1990.

2) James P. Sauces. John Wiley and Sons, Inc. 2nd
edition, pp1-17, New York, 1997.

3) Choi S. K. The Theory and Practice of Sauces.

4)

8)

9

10)

11)

13)

19)

NS NFEE 0I8E 220 ME Y EN 249

Hyungsul pub. pp 1-30, 1997.

Gary R. Source book of flavors. Chapman and Hall,
2nd edition, pp626-654, 1999.

Korea Food Research Institute. Developement of
global sauces using traditional Gochujang(2001)
Korea Foods Industry Association. Tomato
ketchup, mayonnaise, Sauces. Korea Food Year
Book, 1997.

Research Lab. of Soonchang Kochujang.
Physicochemical properties, environment factor of
SUNCHANG Traditional Kochujang(1999)

Shin DH, Kim DH, Choi U, Lim MS, An EY, Effect
of red pepper varieties on the microflora, enzyme
activities and taste components of traditional
kochujang during fermentation. J. Kor. Food Sci.
and Nutr, 26(6): 1050-1057, 1997.

Choi JY, Lee TS, Park SO, Characteristics of volatile
flavor compounds in improved kochujang prepared
with soybean koji during fermentation. Korean J.
Food Sci. and Technol,, 29: 1144-1150, 1997.

Oh GS, Kang KJ, Hong YP, An YS, Distribution of
organic acids in traditional and modified fermented
foods. J. Korean Soc. Food Sci. and Nutri, 32: 1177-
1185,2003.

Kwon DJ, Kim Y], Lee S, Yoo JY, Technical
development of hotsauce with red pepper. Korean
J. Food Sci. and Tecnol, 30: 391-39¢, 1998.

Kwon DJ, Lee S, Kim Y], Jung KS, Changes of
physicochemical characteristics of Korean type
hotsauce during storage. Korean J. Food Sci. and
Tecnol, 30: 548-551, 1998.

The Agriculture, Fisheries and livestock news.
Seasoned Food. The Korea Food Year Book, 2002.
Korea Food Research Institute. Development of
standard chart for color and pungency of kimchi
(2001)



