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Detection analysis of line peppers with different packaging at
different shelf life by GS-MS and electronic nose
PAN Bing-yan', LU Xiao-xiang"",ZHANG Peng’,LI Jiang—kuo’, CHEN Shao-hui’

(1.Tianjin Key Laboratory of Food Biotechnology, College of Biotechnology and Food Science, Tianjin University of Commerce,
Tianjin 300134, China;
2. Tianjin Key Laboratory of Postharvest Physiology and Storage of Agricultural Produets, National Engineering and
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Abstract; Volatile substance of line peppers during room temperature shelf life after storage 15 days at 10 C
was detected and analyzed by headspace solid -phase micro extraction combined with gas chromatography
mass spectrometry (HS-SPME-GC-MS) and electronic nose. The aim was discussed the effects of volatile
components using three kinds of different packaging (no packaging.16 um PE,20 um PE) at different shelf life.
The results showed that volatile substance of line peppers was mainly composed of esters,ldehydes and
alcohols ,none packaging group (group A) fruit alcohols and esters relatively highest,20 um PE film packing
group (group C) was lower than 16 um PE film packing group (group B),group C had the maximum relative
content of aldehydes. Aldehydes reduced and esters increased of group A,B,C with extended shelf life, group
C (20 ym PE packaging) had the best preservation. Electronic nose analysis showed that group B and C
distinction was not ideal at shelf life of 1 d,the difference in volatile substance was more distinguished between
groups in different packaging by electronic nose detection with extended shelf life. Electronic nose could be
used for judgment distinguish of line peppers at different shelf life and different packaging thickness,volatile
components of line peppers were affected by packaging film thickness and the length of time a lot. Therefore,
discriminate of line peppers different packaging at different shelf life was feasible by electronic nose.
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Table 2 Volatile substance relative content of Line peppers with different packaging at shelf life of 1 d and 6 d (%)

IR R AR d AR

WS TR A6 d FER A

- G o _—

s =2 =5y A 5 C A 5 C
1 E-3-cUfi-1-fF CH.0 2384 1905 21.24 8.6 - -
2 iz -2- U ffi-1-% CHL0 1412 1181  6.68 1991 - -
3 IECEE CeH 0 8.87 7.39 6.11 8.81 7.66 6.4
4 pogidd CyoH,0 1.55 2.1 1.55 1.12 2.1 0.85
5 IR CsH0 0.78 i - S = -
6 2,4-C\ -1 - CH,,0 0.62 - - - - -
7 R e (11 C,Hz0 031 - = e 22.08  15.82
8 -3~ -1 - CeH 0 025 054 - = 8 8.57
9 OB CH,,0 025 0.2 - 097 016  0.15
10 2,5 FiB - 1B CsHx0 0.2 0.18 - 0.16 - -
11 i —2— 1 9 CsH,0 0.19 016 024 - 0.45 -
12 B CpHs0 0.14 = = = 0.94 1.79
13 + =8 C:H0 - 0.61 - = = -
14 J5e - AL B CysHa0 = - = = 0.47 0.44
15 3,7, 11-=H3-1,6, 10~ i =1H-3-8F CsHx0 = = 0.95 1.06 - -
16 61— L hE CyH,,0 - - 0.83 - = -
17 +-b CH 0 - - 0.56 - 0.34 -
18 WAy CiH,0 = - 0.48 2 - =
19 K7 CgH 0 - = - 0.28 0.2 -
20 4-F R |- PR -3-3F O 0f-1 - CHy0, = = - - 1.43 -

fis
1 KR I CsH 0,4 4.51 882 406 999 1051 755
2 CLFR CUAR CuH,0,  2.08 = - 4.69 = -
3 szﬂg I - hiliE C;H30, 1.89 = = = = =
4 R TECE CHy0, 0.6 0.27 0.2 - 0.46 0.1
5 TR %5RR CHx0, - - - - - 0.11
6 3-MR AN A 1 CeHn0, 023 0.2 - = - —
7 PR AE R fp - — AR CHx0,  0.18 - - - - -
8 2-HIL PG R CiHy0, - = - 0.7 - -
9 1E G RR L CH0, - - - 0.54  0.11 -
10 SRR LG CyHx0, = ~ - 2.92 = =
11 11, 14— )\ B Jam i /1 CoHx0, 007 012  0.09 = = -
12 Clig-| s CisH05 = = - 0.34 = =
13 3,7, 1 -=HH=1,6, 10-+ _Fi =H-3-FE 4FE  CyHx0, - 0.96 - - - -
14 T Ri-1-Z 053 -1, 5- — WPk —4- LR G CHy0, - - 1.37 - - -
15 S -3 - UG RE CiHx0, = - = 1.2 = =
i
I R-2- g CeHO 2749 3099 349 1895 2947 38,05
2 CLEE CH,,0 271 4.33 7.71 2.63 2.14 3.14
3 + R CyH:0 0.21 = = - - =
4 il J e it CysH0 = = = 032 021 -
5 2- I CoH, 0 - - - = = 0.14
6 2 4TI e CoH,0 - = - = 0.54 =
B

| B—H 4 Ci:H = 3.56 = B = =
2 I CisHy 0.61 - 3.01 584  4.18 -
3 M-(-2.4a,5,6, 9;;};%;{; S,9-WHREAD -y 5oy - - - - 332

20154 160 P4




I RN T 2=

Science and Technology of Food Industry

N—

I)’I:lr

(73

(N1

T {20
4 S A - I
. (9 -3,5,5-=H3-9-WH3-2,4A,5,6,7,8,9,9A-
PUS- T H-2FH 50 T I
¢ (R)-3,5, 5- = B9 -2, 4A5,6,7,8,9,9A-
P& 1 H-2EFF 30 T 4
7 T
IFEWERUE ]
9 Bk
10 KN
11 %%
12 3-ZW-5-Q-Z BT —+ Nk
13 1, 2- M5 E ke
14 H451E
15 P P £ B O o 7 N
16 2-HEE =k
LHES
1 (D -8 K —6- T4 B
2 T
3 L
4 +-BE
5 Nii—8, 11, 14— Bk = HE
6 FRE
7 CLRR
8 g
9 E—9—|- Ui 475 2
i 2
1 BEY 2
2 a4 % il
3 p I S e
4 6, 6- " HISEEIA-2, 4- T JGTH
HoAth
1 2-HE L -3-53 T Skt gz
2 Fi R
3 FR A Rk e S
4 LS
5 2 WL

IS B 226 d M &

WG B4R d FEAH S

ez A B C B C
Cretlag - - 105 - - =
CeHx 081 LI 069 168 125 149
CysHys i - - 067 - 02
CioH g - 0.89 - - - =
CysHs - - - 05l " "
CoHay = - 02 08 - =
631 = s 0.2 & - "
CoHs 016 02 012 02 - 024
Cally 01 = 0ié = = =

CoH 0 - o012 014 - - -
Cools - - - - 039 -
CyHas = T _ _
oty = - - 1.3 - 043
CoHs0, 081 051 107 116 116 101
CH0, 04 - 072 036 049 069
CHu0, 013 - - _ _ _
CH:0, - 023 - - - -
(i 0 A = W = B -
CHO, - - - - 055 -
(65§ 1 M s s = - 452
CeHu0, - - - - 016 041
Collyy = s = 08 =  bis
CoHy0 232 244 264 313 192 166
CHsO 05 - . =
CH0 - - - - - 028
CHD - = 0 = -
CHNO - 212 20 - 233 187
Gl 1.04 027 - - 009
CHNO, 026 025 031 048 012  0.14
CGHN 007 - 012 - e -
CHNO - - - - - 034

= AR B E 2T

B 26, [, XAk TR AN K e 28t &
PoFp S FAAS S A SR, HUES T B A R A R iy
JEL S

WS B4 1.6 d I AR R Y i DN IE-3- 2
S — 1 -2 -1 - L IE Sl 95 W K 1%
F G 52 —2—- CUI T L L L JIBD —8— 1 ik —6— T I %
2- WA A3 -5 T Ak—nEigE . Bz —2— U -1 - HAT R
JAE B HE S 1 A R U1 K A7 R R RN OLEL A SRl R I 1
AR, D —8— A 3k —6— T 18 1T i A AR b o Sk
Ak —, IF HAGI g5 S rp2 - 4R 3k -3 - 55 T Ak ik
W |z —2— CUI I L 05 I | O A AR A A 4 h i
B () 4k S0, G ey T 7E F U v ok i E K ER

" 20154 516/

{51, s ef BT AR X AT — s iU DT Wk PE FH o FCA Y e
FE S U S TR S RO M R A9 A s L R A AT
s R B 2 i S5 IO E BORRL S kvl ES A5 b ol B 1
f 1 RS,

A EE1.6 dIfYI RS2, 6 d 5% 20 U3 14 (g 32 95 Kbk
P45 2 LB e R AE AR e R S L e e
s 22— H Bk =k 22— Bk —a— 0 I | i A e IS L
CAPR  2—F B —3—=E i 4% . AUk 4% 5T R 25 i 1% 2 nT e
55 5 A M AU T Bl B JEURE T B s B 2 A SRR R 1
TN T A B AH B A B E EE AR S AT o
A ZE EAT A N AR R BCEE ) A A e - A R
FLA5 99 A PR AE UL AR A R LR



RN T 2= I

e N 3 &

A7 H A R A A 25 T -3 Ak e R 2
I e D5 AR | L R OB A A4 R s B e
Wy, G LeR) IO AE A AT ST R o R O B ], X i A
P XU 28) AT — i ) DR E

60
BA-1d
BB-1d
mC-1d
@ A-6d
OB-6d
QC-6d

501
40 1
30

201

FW it (90

A A A AT AT AT AT AT AT AT AT AT,
IR EERERENANARRRRRRERE
FFTITTFTFFTITDF
T T T
IR NENENNNNANENNNNE
rFFFTTTTFTFLTT

g
a5 B ARSI A M WU S X 5 i 22

Fig4 Changes of volatile substance categories relative content

of line peppers shale life after storage

2.2 PCAJ; i 06h 2 L 1% 22 W01 A 5] 40 25 1) L 1 88 40 Hr

PCA 1 T $1 HL 1) A 8% 4% 22 48 br 1015 23R4T 8L
G 5 J0 R0 PR T, I Xk PR 4 IS IR RFAE 1) Sk ik A7 2R v 4y
M1, 152 S5 EPCA 3 BT B 80 1 b e o =3 B8 19 95 44 1
AL EHR41~43 s[X E) A5 S AT E s 4 i e
W JE T 28 A B L CEHL AU FE S HEAT 32 043 4 M, &5 3L
BElS. [ElS R AR AR B DX 3R A Q2R [R]— b 2 | W) — 5% 200
LR AR S R M ORI B SR A s PCTAIPC2 LTI
BAE T AEPCAF R P A BRI 28 — V38— B Rk s i o1
R 2, DTk R, 0 R 2 N 4 BE NS b sz o JE i 2
FEPRIME E . MR UTHR R S 95%, U T
JRFIAFAER, M SR a] LA IS B 45 A B .C4LPCI
1 BT Wk 28 2 92.64% , PC2 BT Mk % 2N 3.97 %, &2 BTk 5
SH96.61% . 5 U1 k2 15 T-95% , 5 B £ 3T 45 Hr i) 4
AT PR AELE, T BLPCIAPC2 B AL & 1R K915
B, (B NIRE S RS B, SRR S Y 2E S
HLAEPCT; B T BZHANCLAN 1 AT &40 845, Ml 4H
G (R AS[E] B 42 39 00 BF & 280 40 Al 1 2% 1 J007 1 X 8,
Vi W BZH ANC L AE B B2 301 d 4% 52 1 e 43 AL, 35 1%
T3y W 78 T 26D S0 AS [5) 40268 X 4% A P
3B TR AR A A AL R PCT B T D 42 e d
T 2BABURE i, 158 BH Pl 1 25 fE 08 X 0 A (6] B 22 HH 28 Hi

2.60
2.55
2.50 :
@ 245+ C-6ud
5 240t %
& 235t .
el A=1d = el i
3230+ B-6d >
B 225¢ ' s n_m
= 220 F
— E
S Sl e
P 2054
2.00
1.95 :
20 22 24 26 28 30 32 34 36 38

PC1 (FTHik3E92.64%)
BI5 0 B 4e3A Ab BAR f) S e 4 43 B
Fig.5 Principal component analysis of three treatment groups at

shale life after storage

Vol .36, No. 16,2015

FA%E R PE 0T 556 d BT 28 A (B C = 4LIPC2 Ik 4 2
StEE T d BT 2R A RE S . U I B AT D 42 00 Y 4E
o, ZHMIE R ZE eI ek, F
FH H 7 S 25 35 45 4 BT S I B 2R AN [ L AN
[F] % B2 300 ) 2R AR e PR A2 o ) 5 S m AT ()
2.3  LDAJ;iZ:% LA 0% B2 AN [A) 6. 3% () W 5 S 40 iy
LDAF 55 BT S 22 (4% 2 Pk 20 ) i 1874 £E 43 [a)
R 43 A DR S LA R 2 ) [ BE S L S U RS
PRSP G2 RIS 18] B (41~43 &) BEAT 28 ME 30 50 4 ¥, T LA
15 3] 20 i HL0E S5 IR TR 2R WA LB L CZH I LDA 45 #7
5 9L W e, th EenT &LD1 BTk %5 04 88.89% , LD2 0T
ik 2 2H7.90% , DTk Z A F A 96.79% , B AR bk
P EEE R, e &, A B.C=4HAE T4
W dLDTERLE HE 2R A2, 6 d R RE & I 7 R 28 11
AL, EPA CB.C =4 AE BT 25 A1 AT LD 1 B3 ik 3 44
T AEe dir), Ui B HE T S HE A X 43 2R BEUAS ] B 42
WA AR . Eerh BRI AT HE 58 4= 45 1, Bl e
B S AT B X 43 AS (6] 0 268 R ) bR R e I i
H2Z6 dTEHEA B.C=A M X EE B KT 2351 dig
PR = 20 2 Ta] 4 B0 S, D W B AT T 2 00 Y SE G, 3
A0 P Ay ZE S T A L W R AP ST AR
HH 2 R B AN — B 3B AUMEAS—E, 16,20 wm
PEJF AT LLIE 28 BLCO,, iE B 11 COL 3 B fE % 41 i 4L
SIS 2% 1R 43 R LA R 10 2% IR TR B, 2 At SR 9S 1)
B O th 2 SR ST R

-1395

90%
1

=

g

G
(w]
:

. —1405 ¢

s -1410 -

s —1415 | C-1d

1420 + %n-m @

2 -1425 + A-1d
-1430

TR

u

LD2¢

.-\—ful@
1470 1480 1490 1500 1510 1520 1530 1540 1550
LD1 CGTjiik % 88.89%)
Ple i) B a4~ Ah AL (Y 2 4tk 31 3 4 T

Fig.6 Linear discriminant analysis of three treatment groups at

shale life after storage

3 4

AR HS-SPME-GC-MS 4 HT H AW 92 T A4S
[) A, 2 1 2 MR AR 398 S Mk 5 A 4 TR b s L A O B RE
B, A LA R R R R S LR S LR
JHZH %, HLFE e Pk i 2B ke A B Ak 2 B AT D 2R AT
KA, W )5 TR 42 1a) A | B 2HL I 248 NG 284 It A
Ao 5 i S A S C A S S, T R S SR A A
T-CH A RSz A B CHLITIME S IR B A7 1% 42 1A 14 4E
T BARALE » il 2H 422 2 4 Joft W0 ot 5 5% 40 30 1140 4 1 7
B, R 9T 2R AT 28 A 0 i ak R R T,
[F] B, S 28 #6022 0] R G AU e 4 ) B T B e

AS[A] 2 AN A O BRI 2R AR 4 A Ak &
WATAE 2 5, T o 7 4 pRHE 8 453 ) 500 AN (5] 4 2 AN

20155 T 16l B




I RN T 2=

(73

(N1

Science and Technology of Food Industry

[5) 65 22 U i 2R MU D mT i . LDAJ i m] L SE 42 (X 47
TFAB.CHL1.6 diYZetBE% K LW 5t , 1 F FH PCA TS
IEAHESE A X ST B CALTT LT diIZRAR, DR L, Ha 748
T LA AH (7] T% B2 30 R AS (7] 4 3 J5 P58 1 2R ARUEE 1y 1) 24
Tl DX 53 » 4 SR 1 R 53 52 00 2 T JBE AR I 1) < 6 1) 52
WAR K, LDATTEDL T PCAT % . PEN3HL TS HAT 1
fE 5 5 1104 s, AN 78 WU R 1015 1488
X LR TR AR TT IR R, BUIRTS B L X 75, {2
JE SR 2 0] LR - S i PERE AT AUBT IR 45 SR & e ok
AT M.

2% ik
(1] SRR, KT 2R, 25 FF, A, IS S el R 12 ) 52 )],
AR, 2012,40(D : 118-191.
(2] PR EAE, EARAR, &S0, 5. IR AR AN 1 -MCPAL 1L 75
RO R AR PREE S0, 2012, 12(5) - 8-13.
[3] EMUE, SRERT, AR, A5, A [ {60 45 3ok 2 U A i SR
Y REmaL). PREFELS N, 2001, 1(3) £ 18-19.
[4] 25K AR, JiE B BERCR S5 28 2 %GR BRI S ik
JE. A6, 201019 :214-217.
[5] Stashenko E E, Martinez ] R. Sampling volatile compounds
from natural products with headspace/solid—phase microextraction
[J]. J BiochemBiophys Methods, 2007, 70: 235-242.
[6] Risticevie S, Niri V H, Pawliszyn ], et al. Recent developments
in solid—phase microextraction[J]. Anal Bioanal Chem, 2009,
393:781-795.
(7] S REER, XU 53, MRS, S, B S BOR B R WF S (], 44
A&, 2011,170D :5-10.
[8] Gomez A H,Wang J,Hu G,et al. Electronic nose technique
potentialm on itoring mandarin maturity|J]. Sensors and Actuators
B: Chemical, 2006, 113 (D ;: 347-353.
[9] & RGE , BRBH g ith, BLAE . A FEBiR 1 B2 XA I 1)
FEHERE[T]. £k Lok BHE, 2009, 30 (D : 346-348.
[10] wFimss, X058, 54 840, 55, T SCR AT U e 1k Ak
P (T HS-SPME-GC-MSZ- H[J]. 7 FER v &, 2013, 38 10D

LR e S S R I R e R S R S R I S R S e S

(EFE534700)
HAE(S]. 2010.

[7] Ramirez—Suarez | C, Ibarra—Leon L R, Pacheco—Aguilar R, et
al. Physicochemical and functional changes in jumbo squid
(Dosidicus gigas) mantle muscle during ice storage[]]. Food
Chemistry, 2008, 111(3) : 586-591.

[8] Aubourg S P, Pineiro C, Gallardo ] M, et al. Biochemical
changes and quality loss during chilled storage of farmed turbo
(Psetta maxima) []]. Food Chemistry, 2005 (90) : 445-452.

[9] Liangliang Dongs Junli Zhu, Xuepeng Li,et al. Effect of tea
polyphenols on the physical and chemical characteristics of
dried —seasoned squid (Dosidicus gigas) during storage[J]. Food
Control,2013,31 (2 :586-592 .

[10] Rattana S, Soottawat B, Kongkarn K. Pink discoloration and
quality changes of squid (Loligo formosana) during iced storage

[J]. Food Science and Technology,2011,44 (1) : 206-213.

99 0154 w16

Jr
78-80.

(1] EIETE, B f R, AR, 4. I A RARM]. L5 1k
Tl R A 2001: 63-120.

[12] A\ Bk, 75 0 & Tl 4 WM. AB 5T fh s Tl i Rkt
2000:27-51.

[13] XA, X Bk R, 5. AR [F] E i 0 R S A R o
SR A TEREE, 2009, 30 (2 : 234-234,

[14] GRS, Z=VLR, BREEE. ORI A5 X 1-MCP AN ]
Ak LIS S SR I 43 B ()], £ s R BE S Tk, 2014, 40 (9) -
144-151.

[15] BKPH & 2545 » B AR, S5, BIABUR P 72 e 4 R M 1 o3 A2
WAL i S, 2012(6) : 55-58.

[16] R, Zhifik, 850, 5. EFRGRMERT ).
I Tl R 2004, 20 (2) £ 101-104.

[17] Mazida M M, Salleh M M, Osman H, et al. A~ [5] 5l 245 B 35
PR AP 4 R o [ AR AR R 20 BT D). AL G 2006, 4
(2 :42-46.

[18] Marisa Z, Concetta C, Vincenza R, et al. Volatile compounds
and capsaicin content of fresh hot peppers (Capsicum annuum
L. of different Calabrian varieties|J]. Food Agric, 2009, 774 -
780.

[19] fiE sk, B A, ime, 55, AS[A] i b BOHUR 4 A M B 1
GC-MSZrHi[J]. fih Tl EHE, 2012,33(16) : 161-164.

[20] AHed. £ KR 24 M. b5t dbsT Tolk iRk, 2007:
133-197.

[21] JA el , Xk, e, S8, SR TR SR 44 5 A RO B 4
Pr[a). & i S HAR S, 2007, 26 (D : 54-59.

[22] FhA 4K, BR3F. HL T2 HL T R BB BV AA ob 1
[J]. frdd Tolk, 2011 (4 : 87-89.

[23]) BT, EH K, Fif, &, AR EEM RO iR
PRI Ak B OO B R B W FTL). i ol A2, 2007, 18
(1D :218-221.

(24] 558, TBT, TKMEHE, 25, 1-MCPAEEE X 20 (A FHRUH iR
YA ) PR 5 € R AR A RE W ()). OREEE S 0T, 2014, 14 1D -
14-18.

L R e e e e R S S R S S TR S S S

(V1] FERD , WOHE ST, BROGIR, 55, AN I 2% OF KRR 5%
JRE e A B A A R I FE ). £ ok RHEE, 2013, 34
(18) : 94-98.

[12] fRK 2z, 25l 22, BB 5. PRI A B R e At S SE R
[J]. B a5 PR, 2012 (3) - 36-39.

[13] Tomac A, Mascheroni R H, Yeannes M 1. Modeling total
volatile basic nitrogen production as a dose function in gamma
irradiated refrigerated squid rings[J]]. LWT-Food Science and
Technology, 2014, 56 (2) : 533-536.

|14] Gram L, Trolle G, Huss H H. Detection of specific spoilage
bacteria from fish stored at low (000 and high (20°0) temperatures
[J]. International Journal of Food Microbiology, 1987,4 (D : 65-72.
[15] AS Dunn T Rustad. Quality changes during super chilled
storage of cod (Gadus morhua fillets|]]. Food Chemistry, 2005,
105: 1067-1075.



