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Abstract: Changes in the volatile substances of Muscat grape after storage were detected using electronic nose and headspace solid phase
micro-extraction/gas chromatography mass spectrometry (HS-SPME/GC-MS), and the shelf quality of grapes was evaluated to identify aroma
components. After storage at 0 "C for 20 days, the grapes'were stored on shelves at temperatures of 18~20 C, and 8~10 C, which simulated
room temperature and supermarket grape sale conditions, respectively. Physicochemical, sensory, and nutritional indices within five-day shelf
life were measured using the electronic nose and GC-MS. The electronic nose detection results showed that principal component analysis and
linear discriminant analysis:methods could effectively distinguish between samples with different shelf times. The results of GC-MS analysis
with the‘peak area normalization method showed that the content and composition of volatile substances in Muscat grape changed during the
shelf life. For the main, characteristic aroma components, the content of (E)-2-hexenal, geraniol, citronellol, and nerol decreased; the contents of
ethanol, hexanol, and acetic acid increased; and the total peak area decreased. The pattern of the changes was generally consistent with the
results of physicochemical indices and electronic nose analysis. Therefore, electronic nose combined with GC-MS is feasible for determining the
aroma quality of Muscat grape during its shelf life.

Key words: electronic nose; headspace solid phase microextraction and gas chromatography-mass spectrometry; Muscat grape;
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Table 1 Quality changes in the shelf life of Muscat grape at different temperature modes

207 ot A% SSC/Brix TA/% #EIg Vc/(mg/100g) % #R/(mg/100 g)
1d 100 18.0040.00° 0.4446.01° 224643 53° 1,0340.10% 33.6743.10°
2d 99.94 18.1040.00° 0/5040.01¢ 20.2342.83° 0.9340.06° 32.3341.92°

cs 3d 96.58 17.6040.10° 0.5040,02° 20.4244.16 0.8340.11° 34.1343.60°
4d 89.30 17.2040.00° 0.5740.012 20.14:2.92¢ 0.8140.05° 28.4443.05°
5d 4% 42 B8] 17.0026.00° 0.5140.01° 18.1742.23° 0.7440.16° 28.0242.54°
1d 100 18:1040.10° 0.5240.01° 19.93:44.28° 1.4340.12% 32.4444.17°
2d 9753 17.402010° 05340.02° 19.7543.25° 1.0840.02° 30.0543.61°
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4d 85.47 16.4040.10° 0.5240.02° 19.2943.83¢ 0.5140.06° 24.8143.62°
5d 77.90 16.2040.00° 0.4840.01¢ 17.3743.13° 0.4740.10° 24.1143.25°

7 : %8 Duncan’s multiple range test 5 x4, Bl —485|F Bl —7| B I RE FEEATEZF2F (p<0.05).
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Table 2 Changes in the relative contents of volatile substances in Muscat grapes at different shelf life periods after storage

AEAAZ T EAE CS FERGER CW
£ tebth 4 AR RT 1d 3d 5d 1d 3d 5d
Area/% Area/% Area/% Area/% Area/% Area/%
2 3.76 - - - - - 3.09
—CHARTE 3.79 - - - 0.39 - -
AW AR OB 10.02 019 010 013 011 014 -
2,4-8, —Hi-1-B% 10.70 032 020 0.8 - : -
24-5%=Hi-1-B% 10.87 - 0.65 - 0.85 - -
2-F-k-1-B5 10.87 - 0.65 - - - -
ECE 15.75 030 072 0.85 027/ 078 0.57
B X-2-CHi-1-B% 17.45 0.60 1.05  <0.62 067 081 0.53
B-0,0-5- = F 5- U kv S b2k FBE 1845 032 029 - - - 0.59
Nif-0,0-5- = F A-5- U dhva Sqbekeh-2-FEE 1935 032 081 0.29 023 059 0.51
HAEE 21.90 1277 1023 . 11.30 1260 1350  19.00
FihBE 23.38 015 019 ' 022 015 013 0.23
B 3,7-= W 3-157-F = ti-3-B3 23.78 120 258 1.76 1.40 2.77 2.96
1-5% 8% 25.55 < - - 0.11 - -
a-krih B 26.66 684 730, 10.30 6.87 724 12560
2,2,6- = ¥ 1 -6- LK LI S -2H-7k vh-3-B5 27.96 0.41 - - 049 075 1.02
#F8 28.86 160 073 043 174  1.05 1.23
FaitBs 29.80 405/ 284 247 330 384 0.07
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6,6-—F A —3K[3.1.4]B-2-Hi-2- F B2 3353 - - - - 0.08 -
B Rz 33.94 - 026  0.20 - 0.30 -
53 34.48 - 0.02 - - - .
13-t he-1-B 40.47 - 0.45 - - - -
I T 6.99 224 234 1.96 2.43 2.66 250
(2)-3- T il 9.00 - 018  0.38 0.20 - -
(E)-2- Tkt 10.70 2464 2415  21.30 2260 2410 2110
R-7-RH B 16.88 - - 0.22 - - -
i3 T 16.92 015 019 - 017 019
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P ARES 18.88 - - - - 0.04 0.07
£33 20.37 018 020 015 014 011 -
i3 24.88 011 013 013 017 014 0.06
i} 19.10 - - - 016 037 1.62
(E)-2-T s 3453 - - - - - 0.33
B FER 36.38 - - - - - 0.11
e 38.08 - 0.12 - - 0.09 0.12
g LR 40.47 - - 0.08 - - -
HTR
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(9-1,2-—A7A4# Bg 40.47 - - - - - 0.05
2,4- =BT A KB 40.79 029 020 020 035  0.16 0.27
E R AN,

M1 2 AT 0L, BROIIANX SR A B S

Wik, P (E)-2-CEE ) I 24.14% % %
21.30%. 22.60% %% 21.10%, &MELH 17.92%.
18.30%P4% % 12.80%. 10.30%, ZRAUFIPSIEEE. F7iE
s I A T R, IR BT AR CW 2RIy
[F A AT S -0 AIEERIECE. A7
BRI AN AR AR IR Ol K i AL

318

Y. AERFAMHR OIS S E B, RE
REMRHFEE R EMEYTEE . AEER KA. 58
IR A s CS 4 RIS 8> AT e SR IR
SRS IS S RHIHE R, CS ARSTER FIRL
50%, CW ZHEI%G FAHE NRRiEss, mE4dEARs
R, AN RN a-favhiiE S A RK BF, 5
RNSIERE I a-TRIGESAN . MRE RA A 1



R BRBHL

Modern Food Science and Technology

2015, Vol.31, No.10

a-FATHEE, AT 2x10° 22 N DA R
Mk, AIYENS RSN G~ TR, 24 A
AFEER MR, M R R, TR
HINZLEACTTAE B SR, FARBRIYI B LK
B LIRERFEA TR s, CW AL 5 d a2
BRSO, RYPIRSTCEIFIRECNE, 5
TR, CW HY CS Ao & B AR EA
[, SRR A IR AR R, CS 4l
18T CW 21, x5 HoAbAG I 45 SR 24U

MIER A TP AAL 738, BT E4E CS
IR CW 4 1d. 3d. 5 d A& &<k sy
TN H B WSR3 . BORE & K VEE >
R ZHINEER, 12, HUOmEEE. Bk, fEn
JE BB, AR HARAK, (HERIH %
JR TR % .

R 3 BB AR AR L M RF AT

Table 3 Changes in the types of volatile substances of Muscat

grapes at different shelf life periods after storage
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Fig.3 Changes in the relative content of the different volatile
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