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Abstract: Objective The effect of Woodwardia japonica leaves wrapped fermentation on the quality of Douchi was
studied. Methods Soybeans were used as raw material. The fermented Douchi without Woodwardia japonica leaves
wrapping was used as the control. The effect of Woodwardia japonica leaves wrapping on changes in sensory quality,
soluble protein, crude fat, flavonoids, moisture, amino nitrogen, and NaCl contents in fermented Douchi were
investigated. The volatile flavor substances in fermented Douchi were qualitatively and quantitatively detected and analyzed
by GC-MS. Results Fermented Douchi wrapped with Woodwardia japonica leaves exhibited superior sensory qualities
compared with the control group, showing attractive color, distinct granules, moderate hardness, noticeable filamentous
structure, and a rich mellow flavor. Tts soluble protein, crude fat, flavonoid content, and moisture were significantly
higher than those of the control group (P<0.05). Compared with the control group, the soluble protein content per

milliliter of Douchi solution increased by approximately 2. 63%, crude fat per milliliter of Douchi solution increased by
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volatile flavor substances produced by Woodwardia japonica leaves wrapped fermented Douchi. The additional volatile
of Douchi assisted by ferns significantly enhances its nutritional value and flavor quality.
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1.56%, and the relative content of flavonoids per milliliter of Douchi solution increased by 0. 35%. A total of 48 volatile

compounds were detected in the fermented Douchi wrapped with Woodwardia japonica leaves, predominantly phenolic and
ester compounds. Compared with the control group, the main difference between them was that phenolic and ester
substances were added in the experimental group wrapped with the Woodwardia japonica leaves, which belong to new
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compounds mainly included guaiacol, maltol, 2-hexen-1-ol acetate, and trimethylsilyl arsine. Conclusion Fermentation
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Table 1 Sensory evaluation criteria for fermented Douchi

A BB o
ke EEFEYH ALEFE 21~25
EF ke emmng mrReRE 18~20
(25 %)
BReE EFRYH KEZEHE <18
R I A R AR 21~25
K&
Sk A6 A T LG J5 22 0K 18~2
(25 ) ks F6 8, A T L 45 22 8~20
kTR, ATk 2k <18
WA P KyA TP 21~25
o TSR eSS YT 18~20
(2557\) A A, T 2R
BAARAE KA FARAK <18
B E Ak AR BE Aok 21~25
2 P K o B A 18~20
(25 ) 2 E Aok A KA B AR

F Aok TR 69 BE Ak <18

2.3.3  AUEREANIE

(1) AIEHEEAR S ENNE, 2% (GB 5009.5
-2016) , % H hl [ BAGENAE

(2) MLAE WG & &M e, =% (GB 5009.6 -
2016) , 2R A2 [CHR BRI

(3) EEIZEWIRAMES , FREL30~40 ¢ HOEFE
i, FHRS 2 o A TE K Z B2 B G 30 min, B G 5 ML+
MEE . K BRI Y S 43 T R U R,
AR E 1Y 0. 1 mol/L WERFR AN TE/K B, FH &R EG RT3t
PRIUE [P HE I 6-8 YR, K [l v a4 70 e 2518, W4
FREN W Y PR W, e R P A > i 0.2
mol/L NaOH ¥V, U877 pH 28 ik, rb M ¥ VR mT el 2 7
FW B LADTE L AT, SEA TR0 A8, 15 2000 5E R R
W2 0, B

(4) KAERME, 2% (6B 5009.3-2016), K
FH B TR 2

(5) FRSHEME, 2% (GB5009.235-2016),
SR FHR 2 v

(6) NaCl & &M, 2% (GB 5009.44-2016) ,
SR AR IR AE
2.3.4 5P R B 53 Al

(1) FE R AR B o I, 4 1 AR Rl A BT 4 Sk
SRR D A 25 270 CEfL 1 h &,
SRR b SR D A o g BRI, SR 5 T oK LRI R , o
BAAREL 1. 0 g M REJa PR, BOA 20 ml I TRZS R,
A5 ml B2 B TR AEAEN , FH 2R DU SR 0 55 2% 3 5
W HHCE T 60 °C AR TE/K 78 88 T FA5 30 min; S5 K

FALE B 50730 wm DVB/ CAR/PDMS # Btk 4 A T
2 AL EE B A 1 em &b, F 80 CE IR
B 30 min, 2R )5 45 0] 2 HULT 48 Sk DT 25 06 A 3k H A€ H
Sk BEEDE 2 BCL 1R A E GC-MS HEFE LT 7 250 C 4%
PR RREWE 3 min, [FE A Sh4CES R4 T5ICHE i R 4

(2) GC-MS %M, GC 1. DB-5MS A1 941t
TEFE (30 mx0. 25 mm i. d. ,0.25 wm) ;#ERE L AL,
SPUREEA 10 ¢ 1 T i O 2 e AR Al A
%,{;ﬁ]ﬁﬂi] 1 m]./min;ﬂ“ﬁ*%r?:ﬁﬁﬁﬁg 40 C ,{%%%
2 min, ZRJ5 LA 10 °C/min AR FHEZE 300 °C,45F 5 min,

MS 2514 s B FE B U AN 2 LR 820 eV 5 B TR TR
JF 220 °C ;3£ MREE 280 °C , 4434 FHl K 769 w/s; i
EFHER m/z 33-500,

(3) et Sw ., e oMLY R A
B AE T B 38 5 R i fic Y NIST 08. LIB
1 NIST 08s. LIB j 2 #EF 74 2 AT AL

SE TR U g g R — e i, 15
AL AR SR
2.4 Fdlionpr kb

TG b 3 AL S B 3 AN AT, A B
FHEE e bR 22 3w, I SPSS 23. 0 #171R 22 &
PR (Hih P< 0,05 HAESH2E L) .

3 HEREH
3.1 EE SIS

SERGFESL AN 1 TR X A B AL YRR TR
PR 2 s,

2 ml A, SEE A (A BRI ) LR A1
SRR 94. 2, A i AR AR IR T IR AL, LIk
P B 2 B 4 B (e, AR S UL, R 40 T, A
T P B O T A B S AR 2200k ELECR M R RR G
M, X REZH (R B BRI 2L ) [ AR A& I 2 55 ) B
AL I B (0, LA SE Ok AR B PR A NI )
U A B e I I A 1 R T A S E VRS TN E
FRERIBEAT M, SCI0 45 SRR B0 B R T 2k B 2

N 57 552 R R i SRR R R SR R
7l 5

£ 2 26 o '
X IR 21 SCER
B1 L&

Fig.1 Experimental products

FeAEHudl http . //journal. ctbu. edu. en/zr/ch/index. aspx



%40 %

12 ERIBAFFRELRFER
80 ---=- SR (A)
SIS fifi i

2 RETSEZXE
Fig. 2 Radar diagram of sensory scores
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Table 2 Physical and chemical qualities of fermented Douchi
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Table 3 GC-MS analysis of volatile flavor compounds in fermented Douchi
% T Ejilﬁn CAS 5 L AR F L LA 2F X %
1 1.378  124-38-9 —&Adbsx Carbon dioxide Co, 6.48 5.9
2 1.821  78-84-2 2-FWA A 2-methyl-Propanal C,H,0 — 0.49
3 2.011  78-93-3 2-THR 2-Butanone C,H,0 0.22 —
4 2341 64-19-7  EBEER Acetic acid CH,COOH — 1.00
5 2,492 590-86-3 3-FWATE 3-methyl-Butanal C;H,,0 366 492
6 2,585  96-17-3 2-FATE 2-methyl-Butanal C;H,,0 3.50 1.83
7 3.469  123-51-3 3-FHA-1-THE 3—methyl-1-Butanol C,H,,0 — 0.40
8 3711 565-61-7  3-%&-2- /%A 3-methyl-2-Pentanone C¢H,,0 0.65 0.28
9 4.414  79-31-2  2-FAAR 2-methyl-Propanoic acid C,H,0, 3.41 3.18
10 4503 110-8-7 T Hexanal CeH,, — 0.33
11 4.535  1786-94-3  4-vknE B L ¥ 45 B 3,6,9,12,15-Pentaoxanonadecan—1-ol C,, Hy, 04 0.20 —
12 4.964  109-08-0 2- Hwbok 2-methyl-Pyrazine CsHN, 0.28 —
13 5118  623-56-3 5-FH-3-THA 5-methyl-3-Hexanone C,H,,0 0.18 —
14 5.202  17042-16-9 4-F A -3-TEA 4-methyl-3-Hexanone C,H,,0 0.42 0.28
15 5.503  503-74-2 IR+, 4 R IRAR Cyclododecanone, thiosemicarbazone C;Hy;N,S — 1.97
16 5.516  10094-40-3 2-THi—1-B5 LER B acetate—2—Hexen—1-ol CgH,,0, 0.67 —
17 5722 503-74-2  3-FATHE 3—methyl-Butanoic acid CsH,,0, 372 —
18 6.041  116-53-0 2-FATH 2-methyl-Butanoic acid C,H,,0, 6.59 3.4
19 6.114  110-43-0 2-pBA 2-Heptanone C,H,,0 0.44 0.4
20 6.413  3268-49-3 FHULREE Methional C,H,SO — 0.29
21 6.425 106011-12-5 WRAFLA methoxy—phenyl —oxime C.H,NO, L1 084
22 6.532  123-32-0 2,5-=¥ihwth 1-Pyrazine—2 ,5-dimethy CeHN, 7.97 532
23 7.279  928-68-7  6-F A-2-/HA 2-Heptanone—6—methy C¢H,;O 0.66 0.55
24 7444 100-52-7 KRB Benzaldehyde C,H,0 7.18  11.07
25 7.748  3391-86-4 1-FMHi-3-BF 1-Octen—3-ol CgH,;O 0.86 0.84
26 7.836  106-68-3 3-FHA 3-Octanone C¢H,;,O 0.40 0.32
27 7.917  111-13-7 2-3FEA 2-Octanone CgH,,0 0.20 —
28 8.046 20296-29-1 3-¥7A% 3-Octanol CgH, ;O 0.29 0.23
29 8.127 14667-55-1 2,3,5-=9 itk trimethyl—Pyrazine C,H,N, 1.40 1.20
30 8.200 4313-03-5 2,4-F=Iimk (E,E)-2,4-Heptadienal C,H,,0 — 0.82
31 8.531 6628-81-5 N-(2-FHA&K) LB N-(2-methylpropyl ) —~Acetamide C¢H,;NO 0.15 —
32 8.710  100-51-6 K'Y & Benzyl alcohol C,H,0 — 0.31
33 8.864  122-78-1 RILmE: Benzeneacetaldehyde CH,0 0.79 1.65
34 9.008 1561-11-1 (R) 4-FHATH# (R)=(~=)—4-Methylhexanoic acid C,H,,0, 0.78 —
35 9.084 84534-29-2 3-EA-+-klx 3-Heptadecanone C,,H,0 0.17 —
36 9.198  541-05-9 SNWAIRZAEEANR hexamethyl-Cyclotrisiloxane Ce¢H,;05Si, — 0.49
37 9.224  55429-29-3 LAVER = ( =V AAbIAR) B Arsenous acid tris(trimethylsilyl) ester ~ C,H,;AsO,Si;  0.90 —
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iR (33)

% 5 Eﬁiﬂi CAS 5 WL AR FE LA 5K %
33 9230  89-84-9 KT Acetophenone C,H,0 — 0.26
39 9.39% 13360-65-1 3-TA-2,5-=F bk 3-ethyl-2,5~dimethyl-Pyrazine CH,N, 0.21 —
40 9.563  90-05-1 el KE 2-methoxy—Phenol C,H,0, 0.33 —
41 9.617 20098-14-0 2-FEA 2-Nonanone C,H,,0 — 0.51
2 9.623 81-55-6 2-L 2-Nonanone C,H,0 0.24  0.25
43 9791  78-70-7  HAEEE Linalool CH,,0 0.21 —
4 9.854 4485-09-0 XA Nonanal C,H,,0 — 0.25
45 9.964  118-71-8 EFH Maltol C,H,0, 0.54  —
46 10.030 60-12-8 KB Phenylethyl Alcohol CH,,0 0.86  0.80
47 10.665 693-34-9  2-%EA 2-Decanone C,H,0 0.22  0.46
48 11518 556-67-2 AFARIRmaEALR octamethyl~Cyclotetrasiloxane CH,0,Si, 0.2 0.26
49 11.608 496-16-2 2,3-—£ K kvh 2,3-dihydro—Benzofuran CH,0 0.29 0.24
50 12.379  90-27-7 B-FEETE#H . beta. ~methyl-Benzenebutanoic acid CoH,0,  0.40  0.55
51 12.816  120-72-9 "% Indole C,H,N 371 39.74
52 13100 2363-88-4 2 4-K liEk 2,4-Decadienal C,H,0 — 0.43
53 13.605 541-02-6 + VAR ALR decamethyl-Cyclopentasiloxane CpHy 08, 0.28  0.50
54 13.695 74630-50-5 9-FH-1-+—akM 9-methyl— 1-Undecene C,H,, — 0.46
55 13.710 6175-49-1 2-+J%ER 2-Dodecanone C,H,,0 0.15 —
56 15.041 71579-69-6 3-F@AL - 1,1,1,7,7,75F  3-lIsopropoxy—1,1,1,7,7,7-hexamethyl-  CH,0.Si,  — 0.31

H-355-Z(=Fih) 3,5,5-tris( trimethylsiloxy ) tetrasiloxane
57 15712 540-97-6 +=WHAIRTARKR dodecamethyl-Cyclohexasiloxane C,H,0.8, 0.16 0.32
58 16191 6674-22-2 1,8-=HJc=3K[5.4.0] +—#~ 1,8-Diazabicyclo[5.4.0]undec—=7—en—  C,H N, — 0.53
7~ 11— 11-one
59 16224 281-29-8 5,7-=FHh-1,3-=H & =3 5,7-Dimethyl-1,3-diazaadamantane C,H,N, 0.58 —
(3.3.1.1(3,7)) &%
60  16.323  502-69-2  6,10,14- = -2+ B Iz EA 6,10, 14~trimethyl—2—Pentadecanone CsHy O 0.18 0.33
61  16.408 16106-95-9 6,11-=F #%-2,6,10-+ =8 = 6,11-Dimethyl-2,6, 10~dodecatrien—1-  C,,H,,0 — 0.4
Hi—1-85 ol
62 16.417 7683-64-9 &M Squalene C,oHy, 0.45 —
63 17.027 556-68-3 -+ XWAR+wW@HEAKR hexadecamethyl-Cyclooctasiloxane CHyuOSi,  —  0.25
64 17.456 56134-03-3 (Z,7)-1,8,11-F-k5 =N (7.,7)-1,8,11-Heptadecatriene C,H,, — 1.20
65  17.547 18302-68-6 AzAMES, — T A 4E Palmitaldehyde, dibutyl acetal C,,H,,0, — 072
66 17.644 50694-26-3 1,1,3,3,5,5,7,7,9,9,11,11,13, 1,1,3,3,5,5,7,7,9,9,11,11,13,13, C,H,0,S8, —  0.25
13,15, 15—+~ W AN AL 15, 15-hexadecamethyl-Octasiloxane
67 18.570 18787-63-8 2~ Iz EA 2-Hexadecanone CeH,0 017 —
68  18.654 629-66-3 2-+JLIEA 2—Nonadecanone C,Hz0  0.21 —
69  18.665 20905-05-9 4,5-—@& & Fikx 4,5-dipropyl-Octane C,.H,, — 1.67
70 18.727 14852-31-4 2-+<iBE 2—Hexadecanol C,H,,0 — 0.40
71 20.596 4721-17-9 E+ BB n—Hexadecanoic acid CH,0, 0.20 0.44
E— R T kAR
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Table 4 Classification and analysis of volatile flavor

compounds in fermented Douchi

A(EI) B 4L ( AT R4R)

AN TR mdewe  HE EaEw
Bk 4 2.22 7 3.40
o 2 0.87 — —
AR 15 4.54 12 4.46
i 15. 12 10 22.55
S 15. 10 5 8.61
ES 1.57 — —
A 9.86 2 6.52
e 11 47.01 15 54.79

EFES Sk T ogy

3.3.2 Rk 4w g8 R et g 4 R P XUk 9 i
{i}=ALT|

FEAATA) B2, X b A (SEBR4H) B (X HR4L)
WIZH BE S, T3S 5 Y AR X B R 2.22% B &
3. 40% , FR2S ) BT A AR X B 4. 54% PR E 4. 46%,
T2 I B R R S 15, 129% 30 & 22, 55% , B2
YI AT S 15, 10% B2 8. 61% , LR i
IFAXT St 9. 86% T & 6.52% ,7F B 41FEdh ok
R B AER AL A W, A 2R S T RS R 2 ik
a2 B AIER AL A WA S B34 T B AIRE S
3.3.3 SRR B

XA B 2R S TR 5 XU AR )
IS HE A AR T FIVRE X 5 o A o A o o 2 AR AR AU
Yy, AR IE XU AL & I3 25 5 23 B 43 50l WL 3R 5
6,

RS5 AH(XRA) EHERFERKKY R

Table 5 Characteristic flavor substances of group A (experiment group) Douchi samples

(R R ES o2 24 AR AkHhiE AT EE/ %

3- A -2- R AR AT AT Aok 0. 65
- 6—F1 A —2- B BLATAME AT Ak 0. 66
2- B B E DR FOE R W E Y SRR 0.44
3-F BA7 3% A R R A ARG R Ak 0. 40

s o aewRTR AEEMERER 366
S AABIREEHA-F A ok 7.18

e o wRAm ey et U sar
2-FATER A Bk 6.59

wkk 25— wEMeE AEERGBELE 7.01

F* 6 BH(MWRAE)ZEEERFERKYR
Table 6 Characteristic flavor substances of group B ( experiment group) Douchi samples
b dh Fh % oM 24 AR Aok Ag A AT EE/ %

- 2- B A A EANFL 6 R R Ak 0. 44
62— & 8 BA AT Ak 0.55

et AHEMEREA 192
i3 2-F A TEE EMTFReG A A 1.83
R B AHBRE W HBA=F A A ok 11. 07

o wkEm FEAMESR s
o 2-FATER A Fokek 3.44

wkE 2 5-=WEwmE AEEEMBELA s

Hi SRR, FEAR R B R B2 T, LB it T Y
BEJS RS (ML WIS | I 2 TR 2 Ak 5 1 ) A X 55
PEHA ., 1T B ANER S A5 ) B A 5 i AR AL AN A

ZEI RIS BEAE | R HHEE 2,5 - ISRk |
2-FI LT WA 3— KL T IR AH G & i 0 i, S &k I B
rEE B R T KR ) T, AR T TR X K it B A TR B B
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Fh.2,5- " HIFEMEBE A 2,3, 5- = 3EakmE . Hoh s
RS R Ry S 25— = I aH R g A R
ik 7%V L B IALAE ST 5 ) Wil AR 1 2,3, 5
= FH R 2 B IRIR I W SRR

R ZELAE i e A 0 3] (1) R 2 S A . 2 - F RN
i 2-HEE TR B—H 2K TR AIE o kefie, Hop T
R o A, R B I B K TR 1) S SR v R
AT S A 3. T2% 0 3-W BT /R, 2 TA = &
A — o L JEURE, T AR BRZ AR A

1y 25 S AN R S 0 o 2 A o R I 2 e i L T p
B A W R AU 5, B 38 4 o A ) A T N
ZEM 22— OV — 1 -5 £ R T AN S A iR = i ( = HP S ke
) o RGBS AR BN B
SRR AR AR B WA W A

BRI DT B AR, Hovh 22 28 By HLAT £ 09 ol B0 1) R A
A HARE WO B AR R, BOIRE B A R B
AR, AU AR T A A A R R P S i
FEREE | RIS Y E 0 E B R T KR
JiE, R S o R R A A R 2 — | BOR L
NS
4 & ©

BEF B JE] SR FH A0 3 Bk ) 2 O T WL SR 7 I
5 PR LA BRI 5 e TR ) BB A R A T R
AR HIE BRI AT AR R ) S8, s
FEN, JIURE S 43I R Hp A O R) A B S AT 220k
LR HVRATS 1 T 7 A 5 LR 5 ok I 2 TR 1) 5 B
FrAT AR R B R CRLIR I DL R 2 R
IR TR IR AL, BN R 3 GC-MS TR
AH D) R P 3 & T2 T B ) I B 4 kv XU B
T, LR TR RS RS MRS B S IR G
P AR X AR Ak A kT 2K R R S A6 A W 1 R
AN, B T TR P R R AE AU Ak
EW R 3-H -2 % E 6 HE-2- P 2 - Pifi 3
SEEAAEERZE gl FREEE 2,5 HI LA EE 2-F LT
R 3-HSE TR SRS I, A TAE G S B0 T
TR, R 25 R 25 B G5 R B T2, AL
GG T 2B e B, 0 0 5 it w1 AR
SESRMA.,

%% ik (References) :

(1] BIbSC, s, £, % fg s mor i 2w

TR AE TS TEOEIE ()], KRR PIOHTE 5T &, 2015, 27
(6): 958-961.
YIN Shuai-wen, HE Xu-mei, WANG Wei, et al. Constituents
and acetylcholinesterase inhibitory activity of Woodwardia
japonica|J]. Natural Products Research and Development,
2015, 27(6): 958-961.

[2] WANG X, WANG M L, CAO J G, et al. Analysis of
flavonoids and antioxidants in extracts of ferns from Tianmu
Mountain in Zhejiang Province (China)[J]. Industrial Crops
and Products, 2017, 97(3): 137-145.

[3] LAMTL, LAM M L, AU T K, et al. A comparison of
human immunodeficiency virus type-1 protease inhibition
activities by the aqueous and methanol extracts of Chinese
medicinal herbs [ J]. Life Science, 2000, 67 (23): 2889 -
2896.

[4] JEKA, WL, 2, S5 SRR Y A B IR
JE[J/OL]. B R T RT R 2440 (A AR 2023-09-12,
https: //link. enki. net/urlid/50. 1155. N. 20230911. 1445. 002.

TU Da-wei, TIAN Shi-yan, MU Wei, et al. Research

progress on microbial fermentation and application of soybean

FeAEHudl http . //journal. ctbu. edu. en/zr/ch/index. aspx



%2 WHE E BTN T HOR B R U R R 17
residue [ J/OL]. Journal of Chongqing Technology and Business [13] BARIELR. Kihas & B U & 1 AR i 43 S L Ae i T3
University ( Natural Science Edition). 2023-09-12, https: // PRI ZE D], BRI Bl K%, 2011.
link. enki. net/urlid/50. 1155. N. 20230911. 1445. 002. CHEN Qing-chan. Study on the volatile flavor compounds of

[5]1 JAFER, BIEl, XU, S5 F 80k IR A 25 4 B = A bk Aspergillus oryzae fermented douchi and its changes during the
Y e A & B BEAF ST (0], P E R R &, 2017, 42(7): processing [ D]. Wuhan: Huazhong Agricultural University,
41-45. 2011.

ZHOU Xiu-ling, YANG Yan-chuan, LIU Lu, et al. Research [14] WANAKHACHORNKRAI P, LERTSIRI S. Comparison of
on screening and fermentation properties of fibrinolysin determination method for volatile compounds in Thai soy sauce[J].
producing strains from fermented soya beans[J]. China Food Chemistry, 2003, 83(4): 619-629.

Condiment, 2017, 42(7): 41-45. [15] #vERE. ERAEERIM]. JEat: fh2z Tk ist, 2003.

[6] M. ©€EHEMARTZM5[D]. RH: RN K%, SUN Bao-guo. Food flavoring M]. Beijing: Chemical
2019. Industry Press, 2003.

ZHENG Juan. The fermentation technology research of gold [16] TR2ANS, &, DV, 5. WIFPPE e = 835 & P Xk Y
lobster sauce[ D]. Guiyang: Guizhou University, 2019. TN [T]. B S LR, 2016, 52(6): 57-65.

[7] Z=JE, = ) A N%?WEG@%U%IZFEE%[J] XU Xue-han, CAO Lei, MA Jiang, et al. Volatile components
A4 T, 2022, 8(1): 122-127. analysis and compare of two Kinds of Longnan Douchi[J]. Food
LI Lian-long, GAO Yun-xia, DU Ya-fei. Study on the and Fermentation Science and Technology, 2016, 52(6): 57-65.
craftsmanship of flavor natto[J]. Biological Chemical Engineering, [17] 25, IRER G0 & B R e[ D], Ki%E: K
2022, 8(1): 122-127. Tk R, 2009.

[8] PFHHFZY. HhFBEEA2EY) BRI B M A et 5 [ D] LI Hui. Study on fermentation and flavor substances of multi-
Fo: AERSEETOR2E, 2013. strain douchi[ D]. Dalian: Dalian Polytechnic University,
Yang Mei-fang. Study on the extraction, separation and 2009.
biological characteristics of the flavonoids in grapefruit[ D ]. [18] BKMSK, L H K, s, 150 Wk il il 4% A e oy
Guangzhou: South China University of Technology, 2013. e Y Z e pE R E R ()], E R, 2018, 37

(9] Bh¥rAly, P EAE, FARM, S5 BB R-OM 635 (12): 1-6.

TR /N A O R A [T ] B Tl Bk, ZHANG Peng-fei, WU Ri-na, WU Jun-rui. Research advance
2011, 32(9): 73-75. on volatile components and microbial diversity of traditional
WEI Jin-mei, LUO Yu-zhu, WANG Ji-qing, et al. Analysis of fermented soybean products[J]. China Brewing, 2018, 37
odors from veal by solid phase microextraction-gas (12): 1-6.

chromatography-mass spectrometry [ J]. Science and Technology [19] &8, KEES RS R e R1]]. B TR,
of Food Industry, 2011, 32(9): 73-75. 2018, 34(9): 22-24.

[10] ®WIGE, o, FEHEL. B\ O RIELERERALS Y RONG Qi. Research progress of flavor compounds in fermented
SHT[T]. EEEkEE, 2016, 37(4): 120-126. bean products[J]. Light Industry Science and Technology, 2018,
CHANG Hai-jun, PENG Rong, TANG Chun-hong. Volatile 34(9): 22-24.
flavor compounds of Chongqing Chengkou bacon [J]. Food [20] EREE, Bk, wRE, & REHE DS 2B 5 T
Science, 2016, 37(4): 120-126. DA X SR S R A SR SR [ J]. P E IR &,

[11] ZEIUMk, Mok, 45 K, 45 HEEE M0 Rt EII]. &+ 2019, 44(4): 126-129.
= R 5L, 2015, 40(6): 119-123. QIU Lu, LUO Jing, PENG Jia-xuan, et al. Study on the
CAI You-lin, DU Bing, YU Fei, et al. Research progress of quality and safety of soybean paste and fermentation soybean in
douchi and its nutrient components [ J]. China Condiment, Chengdu and its correlation with salt content [ J]. China
2015, 40(6): 119-123. Condiment, 2019, 44(4): 126-129.

[12] #ts, BEke, £k, 5. b RS R I ] i XK B [21] sKitbfill, AokfE, SKEIE GC-MS 4T H il 7 5 5 & 1 A

RIRTTEERE ()] KERE, 2018, 37(6): 969-974.
YANG Yang, ZENG Jian-hua, WANG Bing, et al. Research
progress on flavor substance of traditional fermented bean
products[J]. Soybean Science, 2018, 37(6): 969-974.

MALSPIREIE[T]. T EERRS, 2011, 36(7): 101-104.
ZHANG Shi-xian, YU Yong-hua, ZHANG Su-ying. Study on the
volatile flavor compounds from home-made lobster sauce by GC-

MS analysis[J]. China Condiment, 2011, 36(7): 101-104.

D TH

FeAEHudl http . //journal. ctbu. edu. en/zr/ch/index. aspx



