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Relation Between Browning of White Soy Sauce
and Maillard Reaction During Storage
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Abstract: The browning during storage is responsible for the quality deterioration of white soy
sauce. The effects of temperature ,oxygen and illumination on the color of white soy sauce based on
browning index were investigated. The relation between the browning (browning index , coloration,
red index etc.) and Maillard reaction (amino nitrogen,total sugar,reducing sugar and free amino
acids etc.) was analyzed. Results indicated that the temperature and oxygen content significantly
accelerated the browning of white soy sauce,while the effect of illumination was not distinct. The
browning index,coloration and luminosity of white soy sauce were expressed as exponential
regression equation with storage time. During storage, the total nitrogen content remained constant;
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the amino nitrogen,total sugar and reducing sugar decreased;pH and titratable organic acid

increased. The content of alanine, glycine and methionine changed slightly and tyrosine increased

significantly, while the other free amino acids showed a downward tendency. Glucose decreased , but

the content of other reducing sugars changed slightly. It was concluded that browning would be

mostly ascribable to the formation of melanoidins between glucose and glutamic,which were the

dominant reducing sugar and amino acid in white soy sauce.

Keywords: white soy sauce, storage ,browning, Maillard reaction
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Table 1 Storage conditions of white soy sauce
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Fig. 1 Browning index of white soy sauce under different
storage conditions

12 3 4% M (0 45 A B AR SC AR 20 Ml i, 48 78
FE RO I 0 R 1 0 3% TEAH 96 (R?=0.997) , Ml L* (a*
b P FUAHE (R=-0.974 .-0.972 F1-0.960) ,
T 7 A5 B I A S I L R R R AT Y T AR
B, PRI S48 B 7 1 FR RR 5 RE E l BB A
Wi S fb AR A T BRET s Bk R A e hn 2
li) 45 52 2 AH e, PRI, (88 W AR HR B (8 25 1

jlefs%] JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.34 No.10 2015



IMER . A R AB R £ R A X R

R2 HpEHBEHIBEFIHREHETL

Table 2 Changes in color of white soy sauce during storage

0

0.330+0.006# 1 000+79¢ 4.36+0.06" 34.36+0.34* 21.79+0.56* 17.22+0.48*

5 0.378+0.004 1 05326 4.64+0.05¢ 34.20+0.67* 23.69+0.68" 18.69+0.55*
10 0.453+0.003¢ 1 250+13¢ 4.71£0.03% 31.39+0.47" 19.310.77 12.32+1.06,
15 0.501+0.010¢ 1 360+30° 4.95+0.11* 29.77+0.62° 16.44+0.63¢ 8.99+0.68"
20 0.580+0.016° 1 614£30° 4.83£0.07* 28.55+0.40° 14.23£0.55 6.79+0.18!
25 0.623+0.022" 1 667+145" 4.96+0.12* 27.90+0.73% 12.41+2.50% 5.72+1.51%
30 0.692+0.002* 1 842+95° 4.97+0.16* 27.47+0.49° 10.96+2.15° 4.69+1.26°

TEia,b,c,d,e.f,g FIFVECT L bnA AR 0145 R0 28 52 .35 (P<0.05) .
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Table 3 Analysis of correlation between color indexes of white soy sauce
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oy AR R AL 1.000 0.997" 0.871" -0.974" -0.972" -0.960"
£ 0.997" 1.000 0.838" -0.972" -0.979" -0.964"
EANGRE i 0.871" 0.838" 1.000 -0.892" -0.817" -0.857"
1L -0.974" -0.972" -0.892" 1.000 0.981" 0.996"
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Table 4 Changes in essential chemical composition of white soy sauce during storage

(g/dL) (g/dL) (g/dL) (g/dL) (g/dL)

0 0.724+0.002* 0.436+0.002* 15.960+0.750* 11.940+0.012* 5.01+0.01* 0.625+0.021°
0.724+0.017* 0.440+0.006" 12.132+0.900 11.531+0.269" 4.98+0.01" 0.675+0.000¢

10 0.704+0.005* 0.414+0.004" 11.681+0.717"* 10.206+0.134¢ 4.92+0.01¢ 0.690+0.007°
15 0.719+0.029* 0.411+0.000* 11.573+0.459"* 9.580+0.086" 4.91+0.01¢ 0.697+0.013¢
20 0.711+0.010* 0.411x0.001* 10.951+0.243" 9.490+0.244¢ 4.88+0.01° 0.7310.005"
25 0.713+0.007* 0.407+0.004¢ 10.573+0.825% 9.401+0.155" 4.87+0.01° 0.774+0.009a
30 0.721+0.002* 0.407+0.002° 10.132+0.475¢ 8.946+0.102° 4.8620.01" 0.774+0.011*

F:a,b,c,d,e A AR R EF 25 53 (P<0.05),
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Table 5 Analysis of correlation between essential chemical composition of white soy sauce
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Table 6 Changes in free amino acids content of white soy sauce during storage

KA IR
(AN 38 384 37 450 37 050
SN 606 618 612
Ham 406 410 396
22 5 R 176 175 176
TR IR 493 492 486
Jifi R 2176 2322 1772
AR 326 332 311
KA TR 558 552 543
2 & 189 183 182
58 AR 602 596 583
SRR 1025 1021 997
HH s 22 R 212 217 210
FISEN L 772 770 741
ik 2 12 587 562 605
AR 719 723 704
o e 2R 52 51 36
SR LR 48 200 47 408 46 323

FRSTHIE R IERR . TEA IS T, i TR PR = AR 1Y &
LI R T R , 2 5 S R SN i 45 R
R, PO 1 7 i R 0 B R B
Ko

R7T BZFERBETERFEEERNBRABER
Table 7 Loss of free amino acids of white soy sauce

during storage

KA -16.88
B -10.12 -3 885
WA R 3.54 21
&R -4.06 -16
4N ) -9.61 -17
ikt —4.42 -22
i AR -39.30 -855
iR -14.77 -48
KA TR -11.21 -63
EikAN -10.84 -21

St E R -7.55 —45
AR -5.47 -56

B SR -3.64 -8

(pg/mL)
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2430 2540 2586 1321
273 276 270 278
531 535 536 495
156 154 150 169
565 558 558 557
995 992 985 969
212 208 224 205
831 815 841 679
575 559 567 777
708 688 708 625
45 44 40 32
44 300 44 041 43 995 43 015
gx7
B 1R /% Jo 12 ViR BE /(ug/mL)
ENEAN -12.03 -93
i 24 2 32.46 191
SRR -13.00 -93
2t 2 e -38.63 -20
R AR -10.76 -5 186
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