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Abstract: In this research, selenium-enriched Agaricus bisporus powder was prepared by the expiring and damaged selenium-enriched
Agaricus bisporusis, which was used to replace 15% of wheat flour to produce selenium-enriched soy sauce (soy saucesample) according to the
high-salt diluted state process. Results showed that the contents of total selenium and organic selenium in the soy sauce sample reached 134.65
and 122.53 g/kg, respectively, which were 5.70- and 5.85-fold higher than those of the control soy sauce, with the conversion rate of organic
selenium being 91.00% (which met the standard of selenium-enriched soy sauce). The results of physiochemical analyses showed that the
contents of total nitrogen, amino acid nitrogen and salt-free solids in the soy sauce sample were 1.72, 1.03 and 22.56 g/100 mL, respectively,
which were 9.55%, 19.77% and 5.13% higher than those in the control soy sauce. In addition, the intensities of mushroom, malty, alcoholic and

Gt

W, 1, R 22, A5 R XA o AR A BTG 5 S R e et XU [I]. AR B A2, 2023,39(5):217-224.

CHEN Jingru, HU Feng, FU Jiangyan, et al. Enhancing the organic selenium content in soy sauce and improving the soy sauce flavor
using selenium-enriched Agaricus bisporus powder [J]. Modern Food Science and Technology, 2023, 39(5): 217-224.

WS H#A: 2022-05-25

HeUR: ERBAMFEEWE (31301537) ; PRIIHAHXEEMIEEI (SDZX2021030)

{EZ®E: FRERIA (2001-) , &, AR, MIRARE: REEPEAR, E-mail: 2290795424@qg.com

BIMEE: Xid& (1982-) , &, ESRTIEF, #MzAm: ERTHE, Emal: 191103455@qq.com; HEIBIEE: =ikel (1979-) , B, #t, FHER, W
RAME: BEEYHEAR, E-mail: gaoxianli@ujs.edu.cn

217



MK EEBHE Modern Food Science and Technology 2023, Vol.39, No.5

fruity aromas of the soy sauce sample were 5 837.17%, 15.62%, 20.15% and 15.88%, respectively, higher than those of the control soy sauce.
The addition of selenium-enriched Agaricus bisporus powder significantly increased the protease activities in Daqu and moromi, which was the
reason why the selenium-enriched Agaricus bisporus powder increased the contents of flavor substances in soy sauce. 1-Octene-3-one,
1-octene-3-alcohol, 3-octanol and 3-octanone of selenium-enriched Agaricus bisporus powder endowed the soy sauce sample with mushroom
aroma. Moreover, selenium-enriched Agaricusbisporus powder promoted the proliferation of aroma-producing microorganisms in moromi,
which in turn increased the intensities of malty, alcoholic and fruity aromas in soy sauce sample. In this research, a selenium-enriched soy sauce

with good flavor was developed using the expiring and damaged selenium-enriched Agaricusbisporus, which provides a technical reference for

Agaricusbisporus and soy sauce manufacturing to increase the added value of products.
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Fig.1 Effect of color protectant and sonication on the color of
Agaricus bisporus powder
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Table 1 Physicochemical indices of Se-enriched Agaricus bisporus powder

4 H8(Lg/kg)

AAFE/(Lglkg)  TAWEI(Lg/kg) & RN(QA00g) RIERAR/(Q/L009) EAEN(Q/100g) E/RAE(gIL00 g)

1822.67498.32 1603.95485.15  218.72+1.72

5.5140.13

0.7240.03 3.3140.09 0.2840.02

W L RAUE T HRE I T AR A E
2.2 BN TAIE R 2 kA AR

¥ 2 ST RE MR ER
Table 2 Physicochemical indices of selenium-enriched soy sauce
and its control

AT PEi 2+ B ¥
% 5/(Lo/kg) 134.6547.96°  20.11:4.18"
H AU (Lg/kg) 122.5347.36  17.9040.97
FHEEI(Lglkg) 121241.73%  2.214+1.16°

% 5/(g/100 mL) 1.7240.05° 1.5740.04°
AEBARN(G/A00mL)  1.0340.04° 0.86+40.03°
FIRBRAEAL R % 50.8844.07*  54.7843.31°
%.8/(g/100 mL) 1.3440.06° 1.1940.05°
E4%/(9/100 mL) 6.4840.17° 6.3940.15

% 7 #E/(g/100 mL) 5.1040.15 4.9340.12%
NaCl/(g/100 mL) 15.2940.41°  15.2640.40°
K BEH 400 mL) 2256 #0470 21.4630.47°

i HRAFHMEEFEE (n=3) ; Fl—4T4 LIRS
Rl F A TN GETEMEZF (P<0.05) ; F4AFR.
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Fig.2 Effect of selenium-enriched Agaricus bisporus powder on
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enzyme activities of Daqu and moromi
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Table 3 Effect of selenium-enriched Agaricus bisporus powder on aroma-active compounds in soy sauce

PSP RI s AAEEAL(OAV)
s L) s 2 184 3
2-F K A E: 2-Methylpropionaldehyde 825 15 98.40+3.80° 86.3243.52"
2-W 3L T 2-Methylbutyraldehyde 935 44 310.23#11.02*  253.75410.23°
3-¥ 34 T & 3-Methylbutyraldehyde 925 12 396.32417.33°  356.14:416.14
A E A0 A4 OAV 15 804.95 696.21
Z.E2 Ethanol 928 40 000 280.56+15.10% 215.3249.88°
2-9 3 T & 2-Methylbutanol 1212 16 46.3042.18° 35.4341.60°
3-¥ 3 T B 3-Methylbutanol 1206 4 255.82+13.62° 234.23+12.36%
LA A A4 OAV 14 582.68 484.98
LBR L Eg Ethyl acetate 905 5000 104.8646.232 89.3345.21°
B B Ethyl propionate 979 10 14.4640.92° 11.6240.69
F+/RER LB Ethyl isovalerate 1061 15 210.324122 180.56410.91°
¥ 8% Benzoic acid 2410 3000 26.3440.96% 25.68+41.012
B RAEH OAV 4 355.98 307.19
X LB Phenylethanol 1894 564 220.37411.35° 210.63+10.85°
3 2B Phenylacetaldehyde 1625 10 62.1342.53° 58.3542.46"
R ¥ B F B Methyl benzoate 1609 125 10.4440.50% 9.8340.46°
-5- X 2, 7 (E)-S-Damascenone : .864. 67+,
(E)-B- X 5B (E)-p-D 1815 0.002 82.86:44.46° 79.6744.39"
LER 2-7X L5 2-Phenylethyl acetate 1827 250 2.76+0.18° 2.5540.16°
BAGAA A4 OAV {4 378.56 361.03
2-v% v ZEZ 2-Furanethanol 1125 2000 2.8240.112 2.6540.10%
3-F &k AmBZ 3-Methylthiopropanol 1718 856.1 3.6140.16° 3.4540.15°
3-F A A B 3-Methylthiopropanal 1423 05 631.23432.75% 596.82429.65°
2,6- =% ke 2,6-Dimethylpyrazine 1329 0.4 34.56+.49° 33.85#1.412
= 9 3ksiteA Trimethylpyrazine 1388 0.8 6.7340.33° 6.490.30°
4-$23-2.5 = K -3(2H) k" Rl a a
4-Hydroxy-2,5-dimethyl-3(2H) furanone 2032 25 70.833.40 68.2043.2
4-32 3 -2(5)- LHA-5(2)- F 1-3(2H)wk bR 2 .
4-Hydroxy-2(5)-ethyl-5(2)-methyl-3(2H) furanone 2089 20 112.6225.75 108.30+5.70
2- LEEA ok 2-Acetylpyrroline 1396 0.1 13.2140 53 12,590 51
BA BAEAAL A4 OAV 14 875.61 832.35
4- T 33K 4-Ethylphenol 2158 140 2.830.16° 2.5840.15°
4- T 3 A04) KBy 4-Ethylguaiacol 2016 10 312.84+418.63° 282.52+16.85°
4- Tt A ATA) A B 4-Vinylguaiacol 2177 12 88.1444.36° 88.3644.30°
BA B E S A4 OAV 14 403.81 373.46
Z.BR Acetic acid 1450 10 000 25.5641.12% 22.8041.09°
2-9 3 A BA 2-Methylpropionic acid 1543 3500 15.6040.81% 13.6240.78"
T B2 Butyric acid 1622 173 5.2620.16° 5.2240.152
2-F 3 T B 2-Methylbutyric acid 1667 225 148.3246.82% 137.3646.32%
3-¥ X T 3-Methylbutyric acid 1657 540 55.28+1.95° 53.294+.89%
X Z# Phenylacetic acid 2546 1000 9.2640.51° 9.20+40.50°
LA BRALA4 OAV {4 259.28 241.49
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&gk3
kA AME RI B/ (ug/L) ,,‘é%%ﬁﬁmﬁn_
ALk xRt
3-3# 3-Octanone 1262 215 68.2043.11% <0.1°
1-3 }-3-8R 1-Octene-3-one 1290 0.016 1 032.56459.26° <0.1°
3-%#% 3-Octanol 1400 35 18.2142.03 <0.1°
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