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Orthogonal Array Optimization of Solid Phase Micro-Extraction Conditions for Loquat Aroma Compounds

CHEN Weiwei, SUN Haiyan*, JIANG Yun, HAO Chenxing, LI Xiaolin, GUO Qigao, HE Qiao, XIANG Sugqiong, LIANG Guolu™

(College of Horticulture and Landscape Architecture, Southwest University, Chongqging 400716, China)

Abstract: This study aimed to explore the optimal conditions of head space solid phase micro-extraction (HS-SPME) for
the analysis of aroma compounds in “Jinhua 1” red-fleshed loquats. An orthogonal array design was applied to establish
the optimum conditions of extraction temperature, extraction time, sample weight and fiber. The results showed that based
on peak area, the optimal conditions were determined as follows: 6 g of sample was extracted at 50 “C for 40 min using an
85 um PA fiber, under which, however, a smaller number of peaks were separated, while those determined based on the total
number of peaks without producing significant differences in this parameter were determined as follows: 5 g of sample was
extracted at 50 C for 20 min using a 50/30 um DVB/CAR/PDMS fiber. A total of 91 aroma components were identified
in loquat, which belonged to eight chemical classes including alcohols (17.6%), aldehyde (13.2%), esters (24.2%), alkane
(14.3%), ketone (9.9%), olefins (10.9%), acids (6.6%) and three other substances (3.3%).
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Table1 Factors and levels used in orthogonal array experiments
K ; BAEL CEL DFf:
2 2] 2K TR 2 . T an
AR W /min  RE/C hg
85 um PA 20 30 4
2 65 um PDMS/DVB 30 40 5
3 50/30 pm DVB/CAR/PDMS 40 50 6

134  EtEEEMT

SPMEXH A2 e B, HEAE & SR 4 i % H
GC-MSHL AL . Hodi o3 b iz i E LR 290 5 B
(NIST 08) HIAREFT1E XTI, 2566 Kk, #ilE
SRRy, TR — RS A &N
Iy AR
1.4 HiEabee

Xof S 4 B A% B S A BAE ) BERME T 2= 4 b
AT 6 4 R 26T G HH V& ORI A, HH e T AR T 52 i . BT 5
I DPSEHE 73 1 54895078 B o

2 GRS

2.1 IERiRELE R
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Table2 Results and analysis of orthogonal array experiments
S ARRCL BERL CHERL DE fgﬂﬁéﬁxﬂ it
A R RE SR (X100 REEA
1 1 1 1 1 7.023" 129°
2 1 2 2 2 5.318" 128°
3 1 3 3 3 7.571° 151°
4 2 1 2 3 1.057 362"
5 2 2 3 1 1.437 285
6 2 3 1 2 1.524¢ 308"
7 3 1 3 2 5.522™ 299"
8 3 2 1 3 5.225% 298°
9 3 3 2 1 4.998° 316"
K, 1991  13.60 13.77  13.46
Mg K, 4018 1198 1137  12.36
HH K, 1574 1409 1453  13.85
R 26490 03520 0.5260 0.2482
K’ 408 790 735 730
e K 955 711 806 735
3/ & 913 775 735 811
R 91.1667 13.1667 11.8333 13.5

e FABEA R RRRZEREE (P<0.05) .
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Table3  Analysis of variance (ANOVA) of the total areas of GC peaks
AR SRR Rl E 175 FiE
X 3.527X10" 1 3.527X10"° 02346
ARET LA 2.264%10° 2 1.132X10"  75.300 6%+
BACEY I 8] 4.072% 10" 2 2.036X 10" 13545
CRENUIELE 9.047% 10" 2 4.524%10" 3.009 6
DFf i 1.984x 10" 2 9.921X10"  0.660 1
R 1.202X 10" 8 1.503 10"
AR 2.538X 10"

VE: e ZERWEZ (P<001) , £5FH.
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i T 85 um PAFEHCL AL 40 & o
22 REAEA SRS i
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Table4 Multiple comparison of peak area among different types of Table7 Aroma components and relative contents in loquat from nine
extraction fiber orthogonal array runs
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