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19 TR (PR ) 2024

W5 (E X ROAV 2 100). 22 AU SRl frdh
W BETR I I h =5 5 Fp LA 128 R XU i,
Fh R S RS AR O B i, ME SN 25.31%
F 22.70%; KRR SEMR R 1Y F 2R 2-
SRR PRI B-28 2 2.

ARSCR FH 012 [ AR A% B - sk AR (HS-
SPME-GC-MS)™, 5 A [ % 1 4% 1 (RS B 3 AR
B FER ) T HERME I ZLAT IR R BERS S5 S
B 4 % Mk XU 4 5 R A T A R 22 5 b, S S
ROAV 711, A AN R & 2514 B S XK )
T, DA M o 25 SRk & e 1 2 A b S A 2
Wk

1 #RERE

1.1 A5

LM E ARG T T I BN T, MRS R
LR B TR A R R R |l A FLAT
I 01(Lactobacillus plantarum O1)RAFT T K2F
12 MELHEE

SW-CJ-2D BUR A TAE & (R s A R
/3 w]), LD2F-50L-T178 37 38 R 28 PR K TR 2 (T e
GBI ERM) ), 5804R Tl i K A A R B DL
(1% Eppendorf 23 &), 7890B-7000C A (1% — i
A (6 E LR RH A PR A ), I T
B VA T ) PRI R TR R 1) 4 0 7
AHTT .

1.3 £BF %
1.3.1 Hfoma®

PRI FE: BRBGAE RHE R Lactobacillus
plantarum 01 57T MRS N7 FR 5L, f0Gibad
KEEFRAH.

T B B R PR — AR
IKOMABER)— B — 0 dn— M FLIR i (e
A 1:50)> 58, fEERAIE T ERE, K
iFfE] 25 d.

SR VAR BRERE AR NE R,
BB S, BRI 1.

SRRy 4 A, BRI 3 ASAT. KR TR
(5 25 R)WIMEHITSAE R LR, RETTHHE
ff, R -80 CUKAR T4 A

x1 SELERE

vl EES

ki ARG PR A 5 H/%
AB; H 5.5

AiB; M 7.0

A;B, LI 5.5

AsB, 2Tl 7.0

1.3.2 = B ARB IR A B )

3% #1 : DB-WAXETR, 30 mx0.25 mmx0.25
um, 3 EZHSRHEA RA .

RIS R 50/30 um DVB/CAR/PDMS #£
Bk, F 60 CCZEHL 20 min.

GC M HFER A, HRAEE R
B 35 C, f#£4F 2min; DL 15 C -min ' FHEZE
125 °C, f#4% 1 min; LA2 °C-min~' FHE % 200 C, 4§
12 min. FNEAARR, WEHN 1.6 mL-min ',
HEFETIRBE 210 °C. MS Z&AFHEDE TIE: BT RE
R 70eV; BFIEEE R 230 °C; HREEEN
m/z 40~400.

1.3.3 X4 ek ih i b # 2

Z WX B B O s SRR M XU )
JETf ROAV. ¥ XUk 57 ik e KA Bt ) ROAV 7E LKy
100, HAWIE ROAV HiHHEARN:

Tsan
Froav #100x ¢ x >

stan

K Poay B ROAV; C 5 T 53 5 A HE MR
Ik 490 5% ) A X 5 FEE B, pgkg ' Cuan 5
Titan 5300 17 DR BRI A5 K H2 2 XU 40 o A o) 25
A B, ngke .
1.4 %itF %

JH Origin 2022 BT )7 22518, ZHIHERR
5 Fl SPSSAU HAFHAT 53 Hr, i 2t 4.

2 HBR5H9H

2.1 REVA BT T RIBLMR A RO

SRWSENEY-a = SN a d RN X7/ it
FRAFAEXT 5. B 1 AT, A2 R R E(P<
0.05). A,B, ZHH% A& M XU Jot 5 5 o i 2 s T
40 51 (P<0.05), 4(90.747+0.016)%, H:rf 243
i HedR R (40.149+0.565)%; A\By 4 E &R
(84.639+2.895)%, i 24 IR & Rl AR N H i
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(34.905+2.859)%; AB; 45 15(83.739+0.039)%,
K5 AB, R 25 7(P>0.05); AB LS5t
AR T A 41 51 (P<0.05), Hy(74.798+3.183)%,
H 7 Fedse w0 87 25(29.34840.955) %.

1001

=
iy

il
R
=3

AB; AB, AB, AB,
B 1 AREZEBEZETEFELZEREYRNENSE
2 2 AR TSR T 55245 R R o,
IR 2 AT, SRR SR T 4 353, s
W 84 FFERVEXMAYI L. ABy ARG 42 Filr,
HAPEEZS 12 F . BE2E 5 Bh . MESE S B RIS 5 D
M2 6 Fr, BR2E 4 Fh, WSS 1 A, 223028 3 Fh .
it &4 1 Fh; AB AN 54 F, HAEEE 14
B, BESS AN, BEIS 6 AP, RIS S Fh. WS 8 Fh.
Mg 5 AP, BE2E 3 AP, 245 4 . HAE G 1
Tl AoBy HAGHIN HY 43 A, HHR RS O il (S 9 A
BEAS 6 Tl . FRIS 4 Fh, S S FP . B2k 4 Fh . 2438
2 3 Fh . HAA S 3 B ALB, ZHAGIN H 40 A, H
HHEESS 10 Bl BEE SRR, WEE 4 AP ERIE 5 Ah.
s S Al TS 4 Bl TS 3 Fh . 2428 3 Fp,
itk 59 1 A,

RIS o1 32 pR R 2 W) Jo RN B2 ) Jo A T
AR RN -1 % B SN S e A <
ARIEBESMT, ABr. AiBay AsBj. AB, T4
3 H A 4 0 R (7.07140.020)%
(7.328+0.163)% . (6.634+0.019)%H1(6.396+0.031)%,
Hrp SR R P (A By 1R A\B, 2H) S5l Hh
HAEXT & 22 HB A B E (P>0.05), {HiE%(P<0.05)
155 TR FH 2 T ] AR 2H 53] (ALBy 4T ALBy 4H).
MiR-3- O s AL BR R | 2-F B TR L IR AN S A R R
ROBREEA AP, HEARERR. ES
SRZEN P AR R AR AT M 1T (Glucosinolates, GS)AE
Mg FE AT EAOVE R 7 A SRR, %

AR B R J ),

BRI AN KBS, AlB1 A 1By AsBy
AoBo U2 35 3 At v A AH X B 4t 40 1 Dk (9.735+
0.144)% . (11.433+0.064)% . (12.310+0.005)% FiI
(9.714+0.043)%, A,B, 41 % 5 F H At 41 5 (P<
0.05), AiB 4HIKZ, AiB 415 AB 4R R I 5 2%
SE(P>0.05). ZRKOEE. 1-F0-3-FERT e 254l
HRR . TR R R R R, SRR
FAHP AB, HE R, H(8.972+0.051)%;
ABy HIKZ, K (8.618+0.015)%. 1-FH-3-BifE
A By AR S e, (1.23740.010)%, FE
HEBRR. HREAE AB, bR SRR, N
(1.70240.028)%, FRMHEAFTES. ¥ PR
TAH D7 R T S vh ) 2 R o

) B 5 B AN RN R AL T IR, 1
ARV 4 HIZRR A & 5351k
(5.214+0.010)% . (7.782+0.173)%. (4.971+0.008)%
F1(4.038+0.009)%, H:H >R FF %% P e il 14 25 38 8
Hh R AR R SR 2 R TR 2 R S ) 2 3
(P<0.05). 7% HI R FIAT R 7 25 21 h ks o R
R F R YRR T, HELRR U R A
B, BREEA A FR, i A B, 48R M (6.141+
0.117)%, A\B, ZHIRZ H(4.386+0.016)%, BFHET
A,B | 41(3.782+0.009)% 1 A,B, 41(3.745+ 0.016)%.

FRAEY) e K b e I E M 2R i, £
TSR LR . B AT P R R A
R, ABiv AByy AsBiv AyB, USRS Y
AEX R 2R (11.022+0.360)% . (7.296+0.054)%
(2.358+0.138)% H1(14.731+0.273)%. 3- 4 KN R 1E
AB, 4. AB; 41F1 ALB, APk, Hd AB,
HHP RIS & S, h(12.256£0.253)%, $ LT
T SMPEF A PR B AUE R FH 2% A I 1 1)
TR TR, U B AR R R B WA A
W2 I T B A — 5 B SR . X R 25 P PR 48 3R
BE N A SRAE S rh RIRE A Rz . RS PR AN AE
ABy R, K(5.823+0.189)%, $RIEEHES.

i 2410 Jo 2 A R s P S AT B 7= i P,
B TBERBAR, X RBRTE AR, AR &
T, AiBis AByy AoBi. AoB, YA TR H
AR B B4 B1M(8.063+0.079)% . (5.133+0.108)% .
(2.72740.021)% . (8.652+0.170)%. ZZ Hil1E44H
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x2 AEEBEHTERELERKIR

e et Ry fest Cas HATE L%

5 5 A B, AB, AB, AB,

1 fig TR ST Ci3His0,  102-19-2  0.305+0.007 ND ND ND

2 P T g CoHi¢0, 104-61-0 0.142+0.003° 0.182+0.001° ND ND

3 (B)3,7-HIE2,6- M 3-HIL TR CisHaeO,  109-20-6  0.067+0.000° 0.106+0.007° ND ND

4 MR g CaoH350, 111-62-6  0.295+0.0217 0.257+0.001° ND ND

5 FH R D CgHi¢0, 112-23-2 0.51620.006" ND 0.753+0.003" ND

6 ZFRT5 R R C,Hp0, 115-95-7 ND ND ND 0.019+0.000

7 AR H g CgHoNO, 134-20-3 2.041+0.113" 0.472+0.011° ND 0.696+0.007°

8 3- g S P R i CsH,00,S 13532-18-8 ND 0.451=0.000 ND ND

9 LB PR TR CeH 05 141-97-9 0.073£0.001°  ND 0.181+0.003" ND

10 [licsagii C3Hp0, 144-39-8 ND ND 0.01620.000 0.166=0.008"

11 SRR LR CoHoNS  2257-09-2 0.77620.011° 0.96120.006" 0.475+0.007¢ 2.197+0.110°

12 T ECRAR R Y g C3Hp0; 24851-98-7 ND 0.033+0.001 ND ND

13 BE DA NI CiHy0, 2721-22-4 ND ND 0.139+0.001 ND

14 i -3- CL R RR N -3- L i C1oH,00, 61444-38-0 0.108+0.010 ND ND ND

15 i 2-3- L s LR TR CoH 05 61931-81-5 1.94120.043¢ 2.9430.140° 3.622:+0.012° 2.600+0.076°

16 KR C;3H ;505 6259-76-3 ND 0.070+0.000 ND ND

17 FERIR 1 CisH30, 628-97-7 ND 0.076£0.001% 0.04320.000° 0.025+0.000°

18 & g CioH 503 67634-00-8 ND 0.066+0.001° ND 0.058+0.000°

19 10- IR L Ci3Hy0, 692-86-4 ND 0.307:£0.008 ND ND

20 IS g CioH 30, 706-14-9 ND ND 0.116+0.006" 0.180£0.001°

21 - TR 1 CH 40, 7452-79-1 0.760+0.004° 1.378+0.021% 1.288+0.021° 0.440+0.004°

22 LIRMURT CHy0,  77-54-3  0.047+0.000 ND ND ND

23 TR FARR F AT T C4Hy404 77341-67-4  ND 0.0260.000 ND ND

24 KR T CjH;,0;  94-02-0 ND ND ND 0.016=0.000
/N 7.071£0.020" 7.328+0.163" 6.63420.019° 6.396+0.031°

25 i 7% F CHgO  100-51-6 ND ND 0.422+0.008 ND

26 oI EE AR A Ci4Hy O  101-85-9 ND 0.049+0.001 ND ND

27 R CgH g0,  105-13-5 0.069+0.001° ND 0.090+0.001° ND

28 T CioH ;g0 106-24-1 ND 0.01520.000" 0.1360.001° ND

29 3R CoH,0 122-97-4 ND ND 0.169+0.001 ND

30 134753 CgH 0 3391-86-4 0.732:+0.003" 1.237+0.010" 0.438+0.001¢ 0.603+0.012°

31 FE CgH ;50 589-98-0 0.352:+0.003" 0.248+0.001° 0.615+0.007° ND

32 K CgH 0O 60-12-8  8.165+0.138" 8.972+0.051° 8.618+0.015" 8.487+0.058°

33 1705318 CsH (O 616-25-1 ND 0.128+0.001° ND 0.132+0.002°

34 FEAEAE CisHy O 7212-44-4 ND 0.0360.001° 0.120:£0.010* 0.134+0.002°




WRIUE, 2 JET ROAV IEH 5 T 3R R A AF T B S BAE A MU o

TR wammm st cas HATE L

5 A B, AB, A.B, AB,

35 J5 R CiHs0  78-70-6  0.416£0.007°  0.748+0.002°  1.702+0.028"  0.358+0.001°
/N 9.735+0.144°  11.433£0.064°  12.310+0.005*  9.714+0.043°

36 & o< HE CHO  100-52-7  4.386+0.016°  6.141+0.117*  3.782+0.009°  3.745+0.016°

37 o F R R CiHigO  101-39-3  0.277+0.007 ND ND ND

38 BhRE CHy0,  104-67-6 ND 0.340+0.019 ND ND

39 2,6- —HISE-5-BEMAE CoH O 106-72-9 ND 0.045+0.002°  0.133£0.001°  0.028+0.001°

40 +— CyH»O  112-44-7 ND ND 0.77120.002 ND

41 F AR CpH,O  112-54-9 ND ND 0.137+0.002 ND

42 T CoHis0  124-19-6  0.045+0.001° ND 0.085+0.001° ND

43 2-FRFL2-TImmE CioH; (O 4411-89-6 ND 0.638+0.018 ND ND

44 4-Z IR CoH\ (O 4748-78-1  0.147+0.002°  0.199+0.001° ND 0.061+0.001°

45 FrigiE CioHigO  5392-40-5  0.359+0.001°  0.420£0.018*  0.062£0.001¢  0.204+0.007°
/N 5.214£0.010°  7.782+0.173*  4.971+0.008°  4.038+0.009°

46 1R ETR CoH;30,  112-05-0  0.491+0.002°  0.761+0.001° ND ND

47 10-+—I& R C Hy0, 112-38-9 ND ND ND 0.039+0.001

48 TR CisH30,  112-80-1  0.019+0.000%  0.163£0.003"  0.103£0.006°  1.822+0.002°

49 VR CgH 0,  124-07-2 ND ND 0.183£0.006"  0.413+0.011°

50 ok CeH,0,  142-62-1  0.071£0.001°  0.183+0.001° ND 0.201+0.008"

51 ESMR CiHy0,  334-48-5 ND ND 0.044+0 ND

52 3-FRFEENIR CoH,(0,  501-52-0 ND 4.087+0.023%  2.027+0.126°  12.256+0.253°

53 FRAHR CiH30,  57-10-3 4.617+0.174*  2.10320.072° ND ND

54 fifi TR CisH30,  57-11-4 5.823+0.189 ND ND ND
/N 11.022+0.360°  7.296+0.054°  2.358+0.138"  14.731+0.273"

55 T 33 CgH O 106-68-3 ND 0.1510.001 ND ND

56 PR CH 0O 108-94-1 ND ND 0.125+0.015 ND

57 R L P i CgH i, O 110-93-0  0.733+0.020°  1.256+0.042° ND ND

58 =t iR CH, O  111-13-7 ND 1.05140.113 ND ND

59 E A B PN CioH (0 122-57-6 ND ND ND 0.840+0.020

60 LT 4 i CisHyO  127-41-3  0.849+0.002 ND ND ND

61 SiERS S| CiHpO  1335-46-2 ND ND ND 2.299+0.191

62 2~ F ke CisH300  2345-28-0 ND 0.010+0.001° ND 0.020+0.001°

63 KE5 CisH ;0 23696-85-7  0.089+0.001°  0.123+0.002°  0.130+0.011° ND

64 A L P Ci3HpO  3796-70-1  0.108£0.010°  0.110+0.009°  0.540+0.018" ND

65 BT CigH30O  541-91-3 ND ND ND 0.019+0.001

66 B-5£ % i CisHxO  79-77-6 5.930£0.103*  0.012£0.001°  0.478+0.011° ND
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S S o M & /%

5o (e EAN X CAS B, B, B, B,

67 T CHO  98-86-2  0.354+£0.003%  2.421+0.042°  1.454+0.017°  5.475+0.042°
/N 8.063£0.079°  5.133£0.108° 2.727+0.021¢  8.652+0.170

68 My g~ CeHeO  108-95-2 ND 0.029+0.001° ND 0.220+0.001°

69 4-2 SR B CgH 0O 123-07-9  5.828+0.036°  6.296+0.012° 21.984+1.004" 5.001%0.011¢

70 FET IR CioH,0,  1948-33-0 ND 0.315+0.014 ND ND

71 4-2 FED-EIEHER  CoH 0,  2785-89-9  1.940+£0.098°  0.951+0.016°  6.848+0.053*  0.072+0.001¢

72 JF AL CioHO  89-83-8  0.374+0.004°  0.305+0.014°  0.396+0.006"  0.178+0.000°

73 AR CHs0,  90-05-1 ND ND 0.118+0.009 ND

74 T & CiHi0,  93-15-2  9.995+0.895 ND ND ND
/N 18.137£0.953°  7.896+0.001°  29.348+0.955"  5.471+0.013¢

75 Mt PR B Py B =i C,HgS;  34135-85-8 ND 0.458+0.017" ND 0.210+0.001°

76 s B~ Sy 7S C,HeS;  3658-80-8  0.613+0.005°  2.157+0.106" ND 1.080+0.082°

77 A — Ik CgH 00, 91-16-7 ND 0.034+0.000" ND 0.020+0.001°
/N 0.613£0.005°  2.649+0.088" ND 1.310+0.082°

78 ZR¥F 2-HAEE3-MPT LR CoHN,O 24168-70-5 0.147£0.002°  0.174£0.004°  0.113£0.005°  0.177+0.002°

79 1,4- ek CHS,  505-29-3 ND 0.412+0.011 ND ND

80 4~ S CHNS  693-95-8  23.310+1.296° 33.929+2.848" 14.171+2.081¢ 39.546+0.578"

81 3- F gk CoHN  83-34-1  0.407£0.017°  0.390+0.003°  0.677+0.004*  0.426+0.015"
N 23.864+1.311° 34.905+2.859° 14.961+2.081¢ 40.149+0.565

82 JLAh T A i CiHpO  104-46-1 ND 0.217£0.015°  0.616+0.019°  0.286+0.015°

83 i CisH,0,  8000-46-2  0.021+0.001° ND 0.449+0.029° ND

84 ikl CisHO  8008-57-9 ND ND 0.425+0.014 ND
/N 0.021£0.001¢  0.217+0.015°  1.490+0.062°  0.286+0.015"
Mt 83.739+0.039° 84.639+2.895" 74.798+3.183° 90.747+0.016

H: ND R, RRE/ING FRR 2 5 8.3 (P<0.05); CAS MAL2EM) i (TINS5,

s, SRS SR B-R R A B 41
) LR, A (5.93040.103)%; HI L%
B WAUAE ABy AR BRSO (2.299+
0.191)%, $ALED 2 IEH/FA.

MW 4- CHIRW | 4- HE-2- T AR R
A e Ah gk, o 4- 2 3858 )
& ABo 8. ABEHAT AoBy A R E BRI,
AR 3501 4(6.296£0.012)% . (21.984+1.004)%
F1(5.001+0.011)%, FEHEARFEFHFMBEMAEEE
o HIETEEHE AB, 400 EEBRYE, HAL

1 AB g, SR T EE

S R YR KBS S AL S 4,
KRR TP IT BT 1 B i R U R
Bk, —HIE = BB E LS. TR =R
& ABI 4. ABy 411 AoB, 4 H Y R BRI,
AH XTS5 523 51 4 (0.61340.005)% . (2.157+0.106)%
F1(1.080+0.082)%, HepLHif & MEHHA. 4-H
FEEME R EE AR, TR A A,
AB|.AB;. A;B| . AjB, TUZH AR50 51 (23.310+
1.296)% . (33.929+2.848)% . (14.171+2.081)% .
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WRIUE, 2 JET ROAV IEH 5 T 3R R A AF T B S BAE A MU o 24

(39.546+0.578)%, AP AKIRE . TEH R
H H B A T R A, PR A A
22 FREABENTEERER ARG HZE

BT AT, R AR S T SR
ity KU B9 TR 5 A AR (AT P X RE g 2 i)
FNFSHER 34 FERIERRYI BT ROAV,
ROAV KF 1 M XY, ROAV 7E 0.1 £ 1
Z [R] A B i Uk 4 k.

2 3 NIRRT T S R XU ot
1) ROAV. MR 3 Al L, ZEANFIARBEARMT 4
SRR T ROAV KT 1 W & M KR 3L 6 Fh,
S HBRR Q- TR AER) . MR ERE) . i
KORGER . B-EZ W) . k(L = i) A 2%
(- FH AR JE-3-AP T 3Nk ), Hirb A\B 4H . A B,
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Analysis of key flavor compounds in pickled potherb mustard under different
fermentation conditions using relative odor activity value

CHEN Shujun, WU Zufang, LIU Yanan, WENG Peifang
( College of Food Science and Engingeering, Ningbo University, Ningbo 315832, China )

Abstract: Using head space solid phase microextraction and, gas chromatography-mass, (HS-SPME-GC-MS),
the current study was designed to detect the volatile flavor compounds in the pickled potherb mustard under
different fermentation conditions (oxygen exposure degree and salt content). The relative odor activity value
(ROAV) was combined to identify the key flavor compounds. The results showed that there was no significant
effect on the total amount of volatile flavor compounds in the pickled potherb mustard fermented in the closed
fermentation. The total amount of volatile flavor compounds in the pickled potherb mustard with 7.0% salt
content was significantly higher than that of the pickled potherb mustard with 5.5% salt content. A total of 6 key
flavor compounds (ethyl 2-methylbutyrate, citral, damascenone, B-lonone, dimethyl trisulfide and 2-methoxy-
3-sec-butyl pyrazine) and 4 modified flavor compounds (1-octene-3-ol, linalool, undecanal and 4-ethyl-2-
methoxyphenol) were identified by ROAV.

Key words: potherb mustard; fermentation; head space solid phase microextraction gas chromatography-mass;
relative odor activity value
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