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Table 1 Sensory evaluation criteria of mussel bean paste

7 B oA R
&% (20 %) KARE A AF 15~20
KARE , R AF 10~14

KREIABE RAFLELZ 0~9

SPAL(20 %) AL, @k H 15~20

T AR, 3 4 A8 A I AR B 10~14
T X ARAR, R34 0~9
A7k (30 &) AR RAR AR TR A, R R AR 24~30
Bk R AR RS R R AR 17~23
ARk AR WA £ A R 9~16
2 R B RE M R 0~8
7K (30 %) TR EEEE G R E T R IERR BRE A B SRR 24~30
SEeR R RBE R R IERR BRR F Tk 17~23
SEoR R AR, A B AR A 9~16
Rk, oA JEAE 0~8

1.3.5 4% &Pk XU 0 i) I 2

1.3.5.1  Dizs ARG BCRE BFIE TR DL 5

FER4g, WHEIRE 70 CHHF 40 min,50/30 pm
DVB/CAR/PDMS #£HULF 43k | AL IR 250 °C, f#
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1.3.5.2 AAMEIE &M SERE DR EE 250 °C; #EFE
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mL/min; (@3 A . DP-SMS £7 3 B 40 4 {4 3% 4
(30 mx0.25 mm,0.25 wm); &5 THR 51 .40 C
PEFE 2 min; PL 4 C/min F+ £ 92 C, £ %F 2 min;
5 °C/min F+ %= 200 C, £ $F 0 min; 6 °C/min F &
240 °C,f&+F 6 min,

1353 JUik&M mrRGEFIE, BEHE
70 eV, fE LI 250 °C, B T UR I 250 °C, &
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LAY AL AP AR I 8 AT & I NI
RAEY PR 34 T, BE RN 4 633.48 nglkg, K IH
JE AR MY AL 55 Fl, B N 6 397.01 pglkg,
R T i 45 R M U 22 5 1835 (P<0.05)
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T AR SRR R BRI 3.6 £, EZHE N K
BRI R 2 HE TR 10—\ B S R
M R T T A o 1) SRR AE B A 43 i) 2 T R A
WIRE EAE OKORE B OEF AEHSOKRER,
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T AR L I R o AR B (E 0.25,0.9 petkg 9
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FENEYEEHFERNEZORIE, %H
J5 B R A SE TR B A = A ORI — R =, Kk
TG 75 AL A W RSl 3 Al &= 13 B A
M 13.6% FFFERE 12.3% 06 0 G 3% 055 F 1k &
PRy 10 JE TR | W2 R A e & (|
Wk O TF AL G P, R T 3 Bk IR TR
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Table 2 Composition and content of volatile compounds before and after fermentation of mussel bean paste

%51 e AFX CAS 5 »x g 0d&=/ 24 d &=/
pg kg™ pg kg™
BE % 1 CsH,,0 123-51-3 KB 200.20 -
2 CsH,e0 3391-86-4  1-H-3-F 8 155.85 55.45
3 C1sHa0 1119-38-6  R—(+)-Kh 4B 19.18 -
4 CeHs0 14852-31-4  2—+ X kB 22.78 12.6
5 CaeHuiOs 47676-48-2  Sheta— A2 4% B —3alpha, 7alpha, 12al- 191.81 234.41
pha—= 8 Z B
6 CaoHagO, 5353-25-3  2-[(Z)-+ A\B-9-K Ak | T B - 30.25
7 CuHy0, 2716-53-2  F Rk H b - 60.49
S 1 CsH,0 590-86-3 5 R 112.69 292.38
2 CsH30 96-17-3 2-W A T B - 292.38
3 C,H;08 56554-92-8 10—+ gk s 56.35 133.59
4 CHO 3268-49-3  3-WHL @B - 28.99
5 C:Hy0 100-52-7 R B - 54.19
6 CsHx0 122-78-1 ko - 100.82
7 C1sHx0 56554-89-3 14—+ A 27.57 113.42
8 C1:H0, 638-66-4 RS B 151.05 238.19
B % 1 C:Hx0, 2444-28-2  2,6-=R T A E B 58.74 30.25
2 C1oH3,0, 103-86-6 4-(2-R I Ak ) KB 523.89 92.00
3 C1eHx0, 500-67-4 5— kIR K = w - 70.57
B % 1 C1eHx0, 18202-24-9  10,13--+ A8k = bkt ¥ A5 25.18 -
2 CaoHagO, 6846-50-0  2,2,4-= kK B F T A% 249.36 -
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H23% B2 W D 2 R TR AR A Rk B RA ) v 159
(8% 2)
i . 0d&%/ 24d4%/
i A5 5F X CAS 5 ¥ LA
pg-kg! pg-kg!
3 CieH305 5129-58-8 12— & = 58 F 8% - 25.20
4 CH 60,4 124-06-1 M 2B O A - 81.92
5 CH30, 1654-86-0 £k KBS 205.00 189.04
6 CaosH 0, 101434-22-4 14— 5.8: T B - 22.68
7 CpH3,0, 55044-52-5  [4-(FAZEA)FR]F AT E TR 17.98 15.12
B
8 CisHesOs 1120-25-8 K548 i B B - 22.68
9 CsHs0, 56051-53-7  FRAE4E T BV By 23.98 -
10 CisH3,0, 112-39-0 AR BR T B - 117.20
11 CisH30, 28474-90-0  #IFdn BR T AEAE BR BS - 61.75
12 CiH30, 8050-30-4 =R B 80.32 -
13 CapH30s 54546-22-4 9t < B ML B - 177.69
14 CisHn0,4 628-97-7 FEAER LB 5+ o B TS 44.36 753.63
15 CpH3,0, 2239-78-3 + o R B R B - 118.46
16 CpHEN,0s 84-75-3 AR = B = T BE 291.32 -
17 CyHy0, 4376-20-9  ARE =W A AR 127.08 -
18 CypH30, 56554-24-6  (7E,10E)—-+ \#-7,10- =¥ B2 ¥ &% - 167.61
19 CypH30, 23042-04-8  6-Z R k1% 8BS 16.78 -
20 CyH30, 18465-99-1 i I jk B B - 22.68
21 CyH0, 111-62-6 R T B - 234.41
22 CssHegOs 7619-08-1 FABE-9, 12- = i Bk TR 86.32 651.55
23 CoH50, 17364-34-0 % (6E,9E,12E,15E)-6,9,12,15- 26.37 26.47
= w9 B A
24 CyHuN,0, 1191-41-9 TR B T B - 99.56
25 CyH30, 761-35-3 (£)-1,2-=Ax A0 #5 - 117.2
26 CisH:0 2277-28-3 1—$ I ¥ —rac—H b - 88.22
27 CiH 55724-48-6 A @ -1 B 65 34.77 -
28 CipH 5N 2734-47-6 =K AR T 8% - 118.46
¥ % 1 C;HsN;50; 19870-75-8 8- A A AN 21.58 -
2 C7HoN0, 14905-56-7  2,6,10-= %k +wix - 56.71
FHELEH 1 C.H,i0, 1188412-81-8  (S)—1-"F K -2—4K ¥ K & Zji 567.05 -
2 C,H,,NO, 14051-53-7  2-¥ A4k A - 115.94
3 CHy N0, 948-60-7 b6 BR - 76.88
4 CuH0 65917-27-3  5-[2—(2—F 25— sk vk vk —1 -3k ) - 22.68
TR -1H-vg v
5 CisHa 719278-42-9  1H-#b"%-2,5-= ¥ Bt M - 56.71
6 CisHa 105735-75-9  H TR A - 99.56
7 CapH30s 22260-47-5  2,4-=#H K -1,4-K 3 Bk 3-8 # - 163.83
¥
8 CsHNO, 127692-23-3 2 k20— jk—6- A4 A -3H-2k |2, - 15.12
1-b][1,3] & vk
9 CxH50 108010-93-1  2,5,5,8a—v ¥ % -3,5,6,7,8,8a— > - 39.07
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(8% 2)
T S CAS 5 Pxa Odes e
pg-kg pg-kg
10 CyHxN,0q 3910-35-8  1,3,3-= W h-1-% ki 46.75 34.03
11 C4HyoN, 22768-22-5  2,4-= Kk —4-F k-2-(E)- KK 17.98 15.12
12 C.HN,0 107964-72-7  ARE = W B 1-F s 2-(4-2 K -1- - 114.68
T hR-FA)E
13 CxHxNO 149342-15-4 5 4,6-0-F L-2-BLA-2-4F K = - 54.19
VBt I e —B-D—wk v ) F ¥
14 CoH,NOs 125796-72-7  1-T A-4-[[4-(2-T T k) R AK] - 27.73
AR
o - B C7H oN:05 24397-89-5 ML HEE 435.18 -
2 CuHieN,05 4025-37-0  2-(RAw-1-%)TH - 43478
3 CHSs 29427-58-5  o-F AR A ERBANL - 54.19
4 CyH;NO 5350-97-0  1,3-= &3k -1-k A ri-1-59 - 16.38
5 CioHyNOs 4303-95-1  3-(3-#A-4-FLFEE)A AR 50.35 36.55
6 Ci6HuN,0, 86723-69-5  4,5-=F AL E-1,2-=F 38.36 13.86
7 CoHWN:Os  1174672-66-2  [(S)—2—(5- 7 S —7—#4 Jk—1H—"%| & — 37.16 -
2-Hk)-45-Z A Tk -4 k]-TEF
# B
8 CHN,05 52-31-3 RTLE % 11.99 -
O X X H CHS; 3658-80-8  — Wk = 43.16 35.29

TE =" RN AR

23 EZBMBREFEFEMENERNZID

FRAP 32 7] IR SR & 4 1Y St A Ak g 1™,
JE R IR R BT E AL BE T (98 bR . BEL S BT
7, BB 5T Vi E A BG h, T DL T A T A R
PUAALRE T BIARWT B TE, R R NG D1 3 1 S bt
AL BE 71 i 7.54 mmol FeSOJg In 7+ % 42.39
mmol FeSO./g, K55 UL T ¥ Sdt e kg /1 h
26.71 mmol FeSO./g Ft5 & 129.52 mmol FeSO./g.
] — B BT, ARSI DL S i St A Tk Be
TR KA R 354G, ZH R B IEFEE,
XU A K T fE A% 1 i DL O 36 R &R rh i e A e ) I
Wz RyUEALRE TR

B H AR H AT C A A AL RE ) B
Ffe TR R ATE R 2 — SR 2 e &
R AR, B 6 vl AR S R DT
P — MG RRE A AR RE Ty, UG D
th & A BEERH L2 A H - AR Ry Y BT, B T
FE RGO, AT 5 4 DL G R A R R B

RO 7.4%F0 16.2%3 K ZE 32.6%H 74.0%
Al — B WS T, KAR A B RRE R
KWL 344, U ESSR B A I E %
R R R A OG, HL AT LK K B 5 iR
NG HmRE A R EEREE . g 5 RN
AP B G P DL B SR AR A 5 A S —E

3 HFHig

FIHIG DU #8004 Sy SR JORE v RS o &
T 91, TR RE & T ol & i DL G R IR IR T R R
Ji e D1 6 1 4 1 IRV ) o B AR At A A 1
Ak, 38 A PR B S o R BRSO B A i
M14% M FREH 101, KEFIRE 40 °C, K %
24 d., A5 G DL G S SR AR A i ik 0.84
g/100 g, JBH SRS, 2t L, TR D S R
AP SR E RO OB TG DL ORI
R DA K O MR R IR,V B AU | O A R A B R
o RIEER DG ¥R A RS BREE T FRAP
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Effects of Fermentation Technology of Mussel Bean Paste on Its Volatile Compounds

and Antioxidant Activity

Guo Liping', Yan Wen'?, Dai Zhiyuan"**
('Institute of Seafood, Zhejiang Gongshang University, Hangzhou 310035
*The Joint Key Laboratory of Aquatic Products Processing of Zhejiang Province , Hangzhou 310035
*Collaborative Innovation Center of Seafood Deep Processing, Dalian 116000, Liaoning)

Abstract For further utilization of mussel resources and innovate mussel food types, mussel bean paste products were
developed with mussel, soybean and rice as raw materials, Aspergillus oryzae koji making and mixed fermentation, and
its volatile flavor substances and in vitro antioxidant activity were evaluated. Through single factor experiment, the optimal
fermentation conditions of mussel bean paste were determined: salt addition 14%, Koji and mussel mass ratio 1:1, fer-
mentation temperature 40 °C, fermentation time 24 d. Under these conditions, the sensory score of mussel bean paste was
the highest 92 points, and the content of amino acid nitrogen was 0.84 g/100 g. Compared with the non fermented sam-
ples, the mussel bean paste fermented by Aspergillus oryzae had more volatile compounds, and the relative contents of
aldehydes, esters and other characteristic flavor substances increased by 11% and 19.4%, respectively. FRAP ability and
hydroxyl radical scavenging ability of the mussel bean paste were significantly enhanced. The preparation of mussel bean
paste by Aspergillus oryzae fermentation provides a new way to enrich the variety of mussel products.

Keywords mussel bean paste; fermentation; amino acid nitrogen; volatile compounds; antioxidant activity



