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Abstract: The use large-scale fermenters in the place of the traditional fermentation ds in the production of high-salt liquid-state
fermented soy sauce represents an important step in the modernization of the s0y sauce industry. However, the soy sauce from the fermentation
pond (FPSS) tended to have more intense soy sauce flavor than the soy sauce from the large-scale fermenters (LFSS), which might be associated

with the differences in the surface area of soy sauce mashes. in contact with light and air. Therefore, in this study, the composition and

concentrations of volatile compounds in these two kinds of mashes were compared. The obtained results showed that some key

aroma-active compounds in FPSS, such as | 2-m ol, *3-methyl-1-butanol, 2-methyl-1-butanol, phenylethyl alcohol,
phenylacetaldehyde, 3-methylbutanoic.acid, 2-methylbutan acid,’ﬁ-ethylphenol, 4-ethyl-2-methoxy-phenol and 2-methoxyphenol, were more
abundant in the top mash than in the bottom mash of soy sauce, Whereas, the key aroma-active compounds in LFSS, such as 1-octen-3-ol and
methional, were more abundant in the bottom mash than in the top mash. The consistency of such differences in these compounds indicated that

the formation of key aroma-active compounds in.soy-sauce was affected by the surface area of soy sauce mashes. Greater Maillard reaction

occurring in the top.soy sauce hile yeast and lactic acid bacteria being more active in the bottom soy sauce mash could be the significant

rences in the aroma-active compounds between the top and bottom mashes.
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Table 1 Volatile compounds of FP-1, FP-2, FT-1 and FT-2 identified by GC-MS analysis

N AFARRT 48 2 T A%
RI' oy 2 AR m/z . s b - e pa . 5f N R o
R FE(FP-1) KB T EFP-2) KA Z(FT-1) KT EFT-2) K B KT E KEHER R AEBRTE
BEk
<600 B 45 38.17+5.10° 82.74+6.87" 19.63+3.74° 101.15+22.54° 3.59 1522 2.35 11.91
<600 2-F A mEE 43 6.66+1.39" 3.65+0.27" 3.52+1.93% 1.18%1.67° 64 0.67 0.40 0.18
714 3-FH-3-T M- 1-B2 41 0.09+0.07 0.00-£0.00 0.12+0.14 0.00-£0.00 0. 0.00 0.02 0.00
715 3-F A TEE 55 53.75+15.27 14.59+0.99 47.96+31.05 l 9.47+1.65 521 2.69 5.40 1.19
716 2-F A THE 57 23.8+5.84° 4.49+0.07° 14.9+8.75% 3.28+1.15° 2.30 0.83 1.69 0.42
737 23-T =B 45 0.00+0.00 12.15+2.26 0.00+£0.00 12.59+16.49 0.00 221 0.00 1.22
742 23-T =B 45 0.00+£0.00 18.8+4.64 0.00£0.00 13.43+17.36 0.00 3.56 0.00 131
880 |- H5-3-B2 57 5.29+0.16" 7.74+0.27" f|~.42ﬂ:1.01b~,-§ o 8872055 0.50 1.43 0.53 1.09
1025 KB 91 14.48+0.13" 1.47+0.04° 9.94:0,70° 0.25£0.08¢ 137 0.27 0.96 0.03
B e 142.24+17.49 145.62+5.91 98.48+47 A50.23+51.29 13.64 26.89 11.35 17.34
A { N\ -
<600 2-F A REE 43 7.99+2.22"% 5.09+0.77° © 14824362 ¢ 22.89+4.35° 0.77 0.93 1.87 2.88
<600 3-F R TE 44 28.53+11.77% 18.43i_9;‘ T 41425480 63.14+4.19° 2.79 3.37 5.16 7.78
<600 2-FATE 57 19.29+7.38° 10.77+1.06° 302413610 63.85+22.57" 1.88 1.98 3.76 8.22
<600 SREE 44 2.27+0.25 2.48+0.6 Q—ﬁ)ﬁuz 4.22+1.07 0.22 0.47 0.37 0.49
740 391 -2-T Ml 84 1.00+0.29 ‘izm')m 4 0722040 1.74+0.82 0.09 0.23 0.08 0.20
747 S 44 2.55+0.06™ 0.67+0.12° 3.27+1.25° 1.36+0.38" 0.24 0.12 0.38 0.17
857 (E)-2- B Mt 41 0.33+0.01 0.32+0.06 0.40+0.11 0.23+0.09 0.03 0.06 0.05 0.03
863 KR 105 6.68+1.17 9.65+10.85 8.14+1.40 4.51£0.01 0.64 1.60 0.98 0.55
951 E S 91 12.33+0.61° 16.49+5.82% 16.2+3.47% 2.13 2.30 1.93 1.91
965 (E)-2-3 Hiit 57 . 0.00+0.00° 0.75+0.03" 0.000.00° 0.06 0.00 0.09 0.00
1012 X3 57 \.1&0.083" 0.7+0.44™ 0.11+0.03° 0.08 0.03 0.08 0.01
1181 2-F 0T Mt 115 0.07+0.00 0.19+0.08 0.10+£0.06 0.02 0.01 0.02 0.01
B e 93.40+22.20% 61.21£14.15° 120.80+1.84° 179.21+25.85 8.97 11.11 14.78 2226
Bk
<600 Tl 60 20.56+20.26° 142.76+£54.24® 12.85+5.51° 418.76+244.95" 2.09 25.54 1.66 46.38
<600 AL 74 0.72+1.02 0.32+0.02 0.90+0.52 0.36+0.21 0.08 0.06 0.10 0.04
HTR
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LR
726 2-F A AER 73 12.08+2.26" 8.240.67" 10.86+6.04° 1.25+0.21° 1.13 1.53 1.24 0.16
739 TH 60 0.000.00 0.57+0.12 0.00::0.00 0.83+0.75 . 0.00 0.10 0.00 0.09
783 3-F A TE 60 398.89+151.69° 38.29+4.77° 324.95+116.62° 6.09+£0.29 36,84 7.02 38.03 0.75
789 2-FATER 74 195.77+58.19* 11.7740.57° 130.77+30.73" 2.8140.56° 1820 2.17 15.56 0.35
822 (B)-2-F $-2-T ¥k 100 0.14+0.00 0.13+0.02 0.06+0.08 0.06+0.03 0.01 0.02 0.01 0.01
848 4-F 3 S ER 57 0.1140.00™ 0.00-£0.00° 0.20£0.13* 0.00£0.00° 01 0.00 0.02 0.00
876 A 60 0.32+0.04 0.31+0.03 0.56+0.08 0.41£0.18 0. 0.06 0.07 0.05
B e 628.59+190.91 202.35+59.00 481.14+148.69 /éo.58i245.06 58.40 36.50 56.69 47.82
RS
<600 LR T B 43 33.38+14.56° 10.98+0.20° 15.64+0.64% 5.32+1.95" 327 2.04 1.93 0.61
<600 L LB 61 0.62+0.33° 4.27+1.03° 3.11:0.95 12.11+0.42° 0.06 0.77 0.40 1.49
<600 FER T By 57 2.99+2.89 0.50£0.03 20161435 054003 0.30 0.09 0.22 0.07
<600 2-F K R BR F B 71 5.20+0.06" 0.3+0.12° 29742, 70.00£0.00° 0.49 0.06 0.32 0.00
705 B LB 57 0.00::0.00° 0.55+0.12° 0.00=£0. 70.84+0.11° 0.00 0.10 0.00 0.11
710 TBR T B 74 0.60+0.04 0.44+0.06 o.su‘A 0.43£0.02 0.06 0.08 0.06 0.05
713 2-F R B T BY 43 0.54+0.12° 1.75+0.27" 00000007 0.000.00° 0.05 0.33 0.00 0.00
718 2-#2 3L RBR T By 45 1.92+1.52 1.85+ :4q :j: 0.00::0.00 1.24+0.87 0.17 0.35 0.00 0.13
727 2-9 3 AR L BE 88 0.56+0.26° 3.21+£0.39% 4 10.17+023° 0.83£0.35° 0.05 0.60 0.02 0.11
735 5 5B T S 74 19.22+9.27° 000000 ﬂ j9.33i7.36‘*" 0.00£0.00° 1.76 0.00 1.03 0.00
736 2V T B ¥ A 88 0.00:0.00° 69+0.16° . 4 0.00+0.00° 0.24+0.06° 0.00 0.13 0.00 0.03
748 T B LBY 71 0.00::0,00° 0.43£0.01° 0.35+0.14° 0.99+0.13 0.00 0.08 0.04 0.12
754 FLBR TBE 45 0.00-£0.00° 27.91:1.50° 0.00:£0.00° 16.58+3.52° 0.00 5.20 0.00 1.95
755 LERT B 56 0.13+0.01° 0.00:£0.00° 0.27+0.02° 0.000.00° 0.01 0.00 0.03 0.00
774 2-FRTRRTER 57 28+2.34 8.76+1.82° 1.48+0.42° 2.68+1.2™ 0.58 1.59 0.18 0.35
775 3-W A T B LB 88 0.96" V.os¢0.54“b 0.7120.31° 0.810.22" 0.25 0.37 0.08 0.10
788 LR F X g 70 05 0.26+0.03 0.32+0.21 0.21+0.04 0.05 0.05 0.04 0.03
789 TR 2-F L T BR S 70 0. 1 0.12+0.01 0.20+0.18 0.12+0.02 0.04 0.02 0.02 0.02
814 FTERFT Br 71 0.4840.36 0.00+0.00 0.10+0.14 0.00£0.00 0.04 0.00 0.01 0.00
825 T LB 74 1.54£0.00° 0.40+0.24° 1.35+0.46" 0.21£0.11° 0.15 0.08 0.16 0.02
899 T L 88 0.0320.01° 0.24+0.03" 0.05+0.00° 0.33+0.07" 0.00 0.04 0.01 0.04
903 2-F A TEF T B 57 0.65£0.25° 0.00+0.00° 0.312£0.24% 0.00+0.00° 0.06 0.00 0.03 0.00
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907 SR BT Bs 85 0.320.09 0.00:0.00 0.25+0.22 0.00:0.00 0.03 0.00 0.03 0.00
914 ST B 5 R Bs 70 0.78+0.37 0.04+0.01 0.53+0.54 0.00:0.00 0.07 0.01 0.06 0.00
918 2-F A B TE T 71 0.54+0.35 0.00:0.00 0.28+0.29 0.00:0.00 0.05 0.00 0.03 0.00
965 2-F2 R A-F L ORER LS 69 0.00-0.00° 0.51+0.04 0.000.00° 0.00+0.00° 0.00 0.09 0.00 0.00
1007 K 8L T A 105 1.22+0.41 0.53+0.04 0.81+0.72 0.26+0.09 0.11 0.10 0.09 0.03
1008 2-W T B R 70 0.69+0.25 0.00:0.00 0.59+0.44 0.00£0.00 .06 0.00 0.07 0.00
1015 2-F R KBTS 85 0.19+0.05 0.00:0.00 0.25+0.24 0.00:0.00 0. 0.00 0.03 0.00
1030 FBR T B 74 1.00+0.09* 0.60:0.22% 0.58+0.19% 0.18+0.13° 0.09 0.11 0.07 0.02
1079 T B LB 105 0.15+0.01° 3.08+0.02° 0.12:£0.00° 1.06+0.62° 0.01 0.57 0.01 0.12
1084 KB T B 91 6.32+2.00° 0.38+0.11° 6.61+3.48" 0.06+0.02° 0.61 0.07 0.86 0.01
1125 I TS 74 0.34+0.06" 0.09+0.03" 0.11=0.04° 0.00::0.00° 0.03 0.02 0.01 0.00
1151 EXN 3N 91 0.33+0.01° 3.99+1.12° 02400570 L 0.44+0.24° 0.03 0.72 0.03 0.05
1299 AR B 74 0.20+0.08" 0.12+0.03% W 0:00+£0.00° 0.02 0.02 0.01 0.00

B 89.8143.17° 74.05£1.14° 4931%1137° 45474505 8.56 13.71 5.87 5.45

B v
AN Ve

<600 7 R 58 2.25+0.34 1.82+0:03 S 2.66+0.67 3.49+0.99 0.21 0.34 0.32 0.41
<600 23-T =7 86 2.00+0.86 124006~ . 0.98+0.02 1.08+0.56 0.18 0.23 0.12 0.12
<600 2-TH 72 4.86+0.18° 3.96£0.02° 0 15.40£0.07" 5.87+0.54° 0.46 0.74 0.66 0.71
<600 2- X B 86 0.50+0.07 0490, /. _0/4920.02° 0.79+0.17* 0.05 0.09 0.06 0.09
<600 3- %R 86 0.51+0.09 i }4416.09 40502012 0.400.07 0.05 0.08 0.06 0.05
705 3-BHA-2-TH 45 0.71£0.12% 1.69£0.21% 0.53+0.04° 3.27+1.90° 0.07 0.32 0.07 0.36
742 2- TR 58 0.00+0.00" 0.00-0.00% 0.10+0.02% 0.28+0.13° 0.00 0.00 0.01 0.04
795 2- B R 43 1.26+0.35 0.13+0.02 1.30+0.50 1.20+£0.59 0.12 0.02 0.15 0.16
837 3-8 43 1.69+0.36 0.300.07° 2.07+0.00° 0.3240.10° 0.16 0.05 0.25 0.04
887 F A 105 0.05° \()).oo:to.ooc 0.99+0.13" 0.000.00° 0.03 0.00 0.12 0.00
978 12-—# 51K LB 105 0 2240.06° 0.49+0.14% 0.7420.02° 0.07 0.04 0.06 0.09

B 14 b\ 10.30+0.31° 15.50+1.36™ 17.4443.59° 1.40 1.91 1.88 2.06

B B

1001 AR B 109 0.7940.13* 0.0040.00° 0.25+0.08° 0.000.00° 0.08 0.00 0.03 0.00
1071 4-TH KBy 107 18.00+1.00° 16.57+8.30° 16.02+5.47* 0.68+0.84° 1.70 293 1.88 0.07
1187 4 TR AR A B 137 61.39+6.59" 27.78+£12.83% 30.58+14.91° 0.30+0.27° 5.79 493 3.52 0.03
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1205 4- TH A KBy 135 0.360.04° 1.310.54* 0.21+0.02b 1.88+0.25° 0.03 0.25 0.03 0.23
B 80.55+7.51° 45.65+20.6° 47.06+20.48° 2.86:0.86° . 7.60 8.11 5.45 0.33
i X3
762 R 94 0.34+0.07° 0.0020.00° 0.92+0.13* 0.0020.00° 0.03 0.00 0.11 0.00
813 2,5- =¥ Hsitek 108 0.75£0.23 0.00+0.00 5.81£7.10 0.00+0.00 0.07 0.00 0.82 0.00
817 2,6-=F Hhoitok 108 0.950.12 0.00+0.00 3.5242.51 0.00%0.00 .09 0.00 0.47 0.00
904 2-THk-5-F Stk 121 0.40£0.01° 0.00+0.00° 0.68+0.01° 0.0020.00¢ 0. 0.00 0.08 0.00
906 2-T.3h-6-F otk 121 0.13+0.02° 0.00+0.00° 0.48+0.08" / 0.00:£0.00° ( 0:01 0.00 0.06 0.00
908 2, 3, 5-=Z 9 koA 122 0.62+0.27 0.00+0.00 1.52+1.23 0.000.00 0.06 0.00 0.21 0.00
922 2-Th-6- Tk dhortts 120 0.350.05 0.00-£0.00 0.46+0.09" 0.00::0.00" 0.03 0.00 0.06 0.00
992 3-T3h-2,5 = F Hotlok 136 0.06:0.00° 0.00-£0.00° 0.13£0.05° 0.00::0.00° 0.01 0.00 0.02 0.00
1001 2-T 33,5 9 ook 136 0.1120.10 0.00+0.00 04901275, = 0.00+0.00 0.01 0.00 0.02 0.00
B 3.70£0.71 0.00+0.00 734019.6’2 ~20.00+0.00 0.36 0.00 1.85 0.00
sk £ y
<600 2,5-=F Hhekvi 96 0.59+0.06° 0.03+0.00° o.%aA 7 0.18+0.02° 0.06 0.00 0.11 0.02
765 0303 96 0.74£0.21% 0.200.02° 1412032 2.3+0.59" 0.07 0.04 0.18 0.27
777 PR3- 98 0.16+0.03° 0.93£0.030 ~ = 0.1120.03° 1.47+0.26" 0.01 0.17 0.01 0.17
816 TARES 42 0.00+0.00 0.87+0.31 © 70.000.00 1.73+1.24 0.00 0.16 0.00 0.19
892 2- R Hhekrh 81 3.61£0.26™ 0.31£0.06 'Zfﬁl.sw 1.67+0.46™ 0.34 0.06 0.58 0.19
1042 HEMF 142 0.01=0.00° - ; 7i(1)'.o4a TS 4 0.00£0.000 0.00+0.00° 0.00 0.01 0.00 0.00
1047 HEMF 142 0.01+0.01° 0.13£0.07° 0.00£0.00° 0.00+0.00° 0.00 0.02 0.00 0.00
1120 2,3- = A K 3tvkvh 120 0.07+0.00" 0.29+0.16% 0.08+0.01° 0.85+0.49° 0.01 0.06 0.01 0.09
B 5.19+0.04% 2.82+0.08" 7.49+1.54% 8.203.06° 0.49 0.52 0.89 0.94
witrg 2
1024 P 126 +0.17 \1.04i0.16 2.64+2.94 1.65+1.01 0.07 0.19 0.37 0.18
1099 3-FAM2-F A AH-wbod-4-B0 140 184005 0.17+0.01 0.13+0.05 0.08+0.06 0.02 0.03 0.02 0.01
B 0. &2 \’ 1.2120.17 2.77+2.98 1.73+1.08 0.09 0.22 0.39 0.19
bk R
969 2-TEEA A 94 0.46+0.05% 0.10+0.01° 0.74+0.40° 0.24+0.04" 0.04 0.02 0.08 0.03
Bfn 0.46+0.05™ 0.10£0.01° 0.74+0.40° 0.24+0.04 0.04 0.02 0.08 0.03

TR



EER

AEA A
<600 47 0.48+0.03" 0.48+0.03" 0.36£0.15° 1.09+0.18
720 94 0.40+0.05® 0.08+0.00° 0.68+0.28 0.76+0.14%
806 48 2.84+0.19° 4.47+0.13° 1.35+0.60° 7.06+£0.97*
881 106 0.33+0.06° 0.310.06° 0.14+0.11% 0.050.00°
4.07+0.21% 5.3440.21° 2.53£1.14° 8.96+1:01°
Hpb
710 55 0.000.00 0.000.00 0.000.00 3.29+3.08
712 43 0.00+0.00° 0.00+0.00° 1.260.51% 4.89+10.32°
796 104 0.84+0.04 0.07+0.01 2.25+1.99 0.20::0.00
0.84+0.04 0.070.01 3.5242.50 18.38+13.40

0.09 0.04 0.13
0.01 0.08 0.10
0.83 0.16 0.84
0.06 0.02 0.01
0.99 0.29 1.07
0.00 0.00 0.46
0.00 0.16 2.01
0.01 0.31 0.02
0.01 0.47 2.50

el



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.2

7 2 SPME-GC-MS & KLEL MU ST NELEE
Table 2 Relative percentage of volatiles families in different samples extracted by SPME-GC-MS

ok KB E %% K BT % K EEHER E Y% K EHET Bl%
BE KA 13.64+3.64° 26.89+3.87" 11.3542.71° 17.34+0.49"
B R 8.9743.43 11.110.54 14.78+3.98 22.26+10.04
] 58.40+9.38 36.50+4.04 56.69+3.30 47.82+13.36
BE R 8.56+1.55° 13.7142.31° 5.87+0.14° 545+1.13°
B KA 1.40+0.13 1.91+0.41 1.88+0.31 2.06+0.23
B A 7.60+0.41° 8.11+2.26 5.45+1.05° 0.3320.00%
ok E A 0.36+0.12 0.00+0.00 1.85+1.81 0.00:£0.00
ki R AL 0.49+0.07" 0.52+0.08" 0.89+0.04° 0.94+0.06%
ik AL S 0.09+0.01 0.22+0.01 0.39+0.45
P KA 0.04::0.00° 0.02+0.01° 0.08:0.
SHALA M 0.38+0.04° 0.99+0.14 0.29+0.06°
HA 0.08+0.01 0.01£0.00 047:042"
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Table 3 Comparison of physicochemical indexes of different samples | 4
R H KB (FP-1) KBERT & (FP-2) KBH4EE A (FT-1) KT & (FI2)
BR (g100gFE) 3.92+0.09° 3.79+0.02° 4.11£0.17° 3/45+0.06°
RABRER (g100gFF) 1.89+0.06° 2.23+0.07 1.56+0.24°
ERAE (g/100g TF) 1.23+0.07° 2.11+0.04° 1.03
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