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Abstract

The browning of soy sauce is caused by the reaction of amino-carbonyl between amino-compounds and reducing sugar.
Only a few studies have investigated the formation of melanoidins in UHYUKJANG. The objectives of this study were
to analyze the brown pigment of UHYUKJANG and to investigate the characteristics of UHYUKJANG in comparison
with soy sauce and model melanoidins. The samples were ripened for 0, 60, 120, 180, 240, 300 and 360 days at 4°C
and 20°C. The pH, absorbance at 420 nm, absorbance ratio of 400 to 500 nm and UV-VIS spectra as an index of color
intensity were measured. Additionally, L, a and b values of the samples and the amount of 3-Deoxyglucosone(3DG) in
the samples were measured.

The pH of both soy sauce (from 6.26 to 5.52) and UHYUKJANG (from 6.13 to 5.11) rapidly decreased during the
first 60 days of aging and was also affected by storage temperature. The absorbance of samples at 420 nm increased
during the aging process, reaching its maximum after 180 days, regardless of sample and temperature. On the other
hand, the intensity of brown color in the samples increased with increasing aging period according to the results of
absorbance ratio (soy sauce: 1.37 to 5.29, UHYUKJANG: 1.37 to 5.02). The L value of soy sauce increased during
the aging process and was maximized after 240 days at 4°C and 180 days at 20°C, but decreased thereafter. There
was no significant difference in L value of UHYUKJANG, regardless of aging period and temperature. On the other
hand, the b value did not reveal any significant change during aging, but the a value increased until 120 days of
aging in the other samples except for UHYUKJANG at 20°C. The average amount of 3DG separated from soy sauce
was 5.65 mg%, and from UHYUKJANG was 3.74 mg%. These results indicated that the browning of UHYUKJANG

was also caused by melanoidins produced by the reaction of amino-carbonyl during the fermentation process.
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Table 1. The materials of UHYUKJANG. Unit:g
Material Weight Material Weight Material Weight
Beef 150 Hen 150 Pheasant 120
Sea-bass 70 Mullet 70 Abalone 9
Mussel 19.6 Large shrimp 100 Water 2330
Garlic 15.7 Green onion 41.7 Ginger 13.3
Salt 1050 Meju 142 Sea-bream 70
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Fig. 1. pH of Soy Sauce and UHYUKJANG by ripening periods.
Al : soy sauce was fermented at 4°C

A2 : soy sauce was fermented at 20°C

Bl : UHYUKJANG was fermented at 4°C

B2 : UHYUKJANG was fermented at 20C
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Table 2. Optical characteristics of Soy sauce and UHYUKJANG by ripening periods.

D A420” 400/500”
ays Al A2 Bl Al A2 Bl B2
0 0.03+£0.00°  0.03+0.00°  0.03x0.00°  0.03+0.00° 1.37+0.06" 1.37+0.06" 1.37+0.06" 1.3740.06"
60 045+0.01°  0.52+0.01°  0.74+003*  0.67+002° | 4.71+001° 4.67+0.05° 4.68+005*  3.76:0.01°
120 0.50£0.01°  097+0.04"  0.74+0.05°  0.63+0.07° | 4.98+0.02°  3.84+0.01°  4.5320.02°  3.77£0.11°
180 0.50+0.02°  1.12£0.06°  0.77+0.04°  0.72+0.06° | 4.83+006"  4.09+001°  4.46+0.02°  3.82+0.01°
240 0.89+0.09°  0.73+0.03°  0.68+0.04"°  0.89+0.08" | 4.73+001°  5.02+001° 4.60£0.01°  4.08:0.01°
300 0.65+0.05° 1.00£0.11*  0.59+0.06°  0.7410.05° | 5124003 4241001 502:001°  4.32+0.03°
360 0.59+0.04"  0.66+0.04°  0.74£0.03" 1.3240.08" | 529+001°  4.84+001°  4.53+001°  3.27:0.10"

¥ Absorbance at 420nm,

 Absorbance ratio of 400nm to that of 500nm, Values are means + S.D.
*~“Means in a column followed by different superscripts are significantly different at the p<0.05 level.

Al~BDGee the legend of Fig. 1.
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Table 3. Color parameters of Soy sauce and UHYUKJANG by ripening periods.

L a

Days | o4 A2 Bl B2 Al A2 Bl B2 Al A2 Bl B2
0 | 515:00° 5.15:000° S5.15:001° S.15:001° | -1382001° -138£001° -138:001° -138+001° | -416:001° 4.16:001° -4.16+001° -4.16+001°
60 | 5106001 583t001° 1025:001° 8243001 | -187+001° -205:001° -199:001° -313:001' | 2.104001° -048+008° -0.77:001" 2.09:0.01°
120 | 538:001° 7991001 575:001° 668+001° | -264+001' -2.88+001' -291+001% -158:0.01° | -L.10:001" 0884001 029+0.01° -2.56:001°
180 | 5.88:001° 1372:001° 554:001° 680:001° i 098001 -2.13+001° 273001 -169:001° | 337+001° 598001 0.68+001° -3.00:001°
240 | 7421000 881:001" 6951001° 631:001° | 2.76:001% -179+001° -1.71:001° -191:001 i 081+001' 120001 -268:001° 1.70:001°
300 | 573:001°  7I7:001'  615:001°  626:001° | -163:001° -1.73:001° -168:001" -212:001° | -261:001° 008:001' -0.80:001" 021:001°
360 | 5.56:000° 521001 6.19:001° 9.63000° | 093:001° -1724001° -184+001° -158+001° | 4.13:001' -061:001° -1.42:001' 096:001°

Values are means + S.D.
*#Means in a column followed by different superscripts are significantly different at the p<0.05 level.
Al~B) .

See the legend of Fig. 1.
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Fig. 1. UV-VIS Spectra of Soy sauce at 4°C by ripening

periods.
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Fig. 2. UV-VIS Spectra of Soy sauce at 20T by ripening

periods.
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Fig. 3. UV-VIS Spectra of UHYUKIJANG
ripening periods.

0.01% melanoidin : ——
60 days : 120 days
240 days : _. 300 days

at 4C by

: —— 180 days :
! 360 days :

(2.4-DNPH)S} 3DG o] AFE Table 49] e
t}. SEA4(24-DNPH) Stabd9L 78 4°C(0~14.36 me),
20C(0~11.76 mg), ©187F 4C(0~1248 mg), 20°C(0~8.56
mg) 22 Jelton 3DG FFESE 1F 4C0~565
me%), 20°C(0~5.34 mg%), o19F 4'C(O0~3.74 ng%), 2
0C(0~3.01 mg%) 22 o] §FHTh= HF9 3DG T
o] EA Jehgth ¢l A o 8FNME FH 2
2 Maillard ¥+-8 S HEY sl 3DG7T P H
o $42E7t GEFE 4249 DGR Tl BA U
Elgth 53], Lee YS(1999)e] <t oge) Ag 3
g oJF9 Z8OZHE on it glycerold] W
EQ0] 28] glucose Ao R A glucoser}
FagolAta Eustdn. agleg, o]88 =4 g
3 glucose, xylose, ribose Bl 2] 3DG7} BAEH
g 2.
3DGe] =A%
w2 IDGHE

o

o

SELE
we 4%

15

BAE BE BNES
2 vehdth Kao H 5

95

Scan Specyum Curve

+500

0750

0000
1206

@00 00 90000

600 00
Wavetengthinm)

Fig. 4. UV-VIS Spectra of UHYUKJANG at 20T by
ripening periods.
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Table 4. 2,4-DNPH and 3-Deoxyglucosone in Soy sauce and UHYUKJANG by ripening periods.

2,4-DNPH(mg) 3DG(mg%)
DAYS Al A2 Bl B2 Al A2 Bl B2
0 0 0 0 0 0 0 0 0
60 9.64 9.52 9.40 5.68 4.87 4.78 3.23 232
120 11.76 6.12 8.88 5.68 5.31 4.01 3.18 2.42
180 10.92 6.88 8.12 5.8 4.85 421 3.05 2.46
240 10.68 11.76 9.64 7.04 4.68 5.34 3.15 2.76
300 13.28 8.16 12.48 8.56 5.43 4.33 3.74 3.01
360 14.36 10.96 9.12 3.80 5.65 4.63 3.50 1.79

Incubated 30°C+1 for 2hr/Prepared 2,4-DNPH derivative from 100ml of sauce.

Al*BDGee the legend of Fig. 1.
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