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Abstract: In order to investigate the effects of different processing methods on the rheological properties and flavor compo-
nents of Laiyang pear paste, this study analyzed the fluid types and compared the volatile substances of three homemade
pastes (freeze-drying concentration, vacuum concentration, and atmospheric boiling) and seven commercially sampled
pastes by employing a rheometer and gas chromatography-ion mobility spectroscopy (GC-IMS). The results showed that all
pear paste samples exhibited pseudoplastic fluid behaviors with shear-thinning characteristics. The relationship between

shear rate and shear stress conformed to the Power Law model, demonstrating an excellent fit (R*>>0.99). Among the ten
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samples, the paste prepared by freeze-drying concentration revealed the optimal rheological properties, showing neither

excessive thinness nor thickness. Furthermore, GC-IMS identified different flavor compounds in 10 kinds of pear pastes and

qualitatively detected the common flavor compounds, including 15 aldehydes, 14 esters, 13 ketones, 9 alcohols, 5 terpenes,

1 carboxylic acid, and 4 other compounds qualitatively. According to orthogonal partial least squares-discriminant analysis

(OPLS-DA) and relative odor activity value (ROAV) screening, the key odor markers were identified as 2-methylbutanal,

2-methylpropanal, ethyl hexanoate, and ethyl butyrate. The flavor compounds of aldehydes and esters were typically associ-

ated with fruity aromas. Meanwhile, compared to pastes produced by atmospheric boiling and vacuum concentration, the

paste prepared by freeze-drying concentration contained the highest level of ethyl butyrate, which contributed to a distinct

fruity aroma. It indicated that the use of this method to produce Laiyang pear paste could maximize the preservation of the

fruity aroma. In conclusion, findings of this study provide valuable insights for the processing and multi-dimensional quali-

ty evaluation of pear paste products.

Key words: pear paste; concentration process; rheological characteristic; volatile compounds; flavor analysis
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Fig.1 Rheological characteristic curves of Laiyang pear paste
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Fig.2 Storage modulus G' and loss modulus G" of different Laiyang pear paste
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Fig.5 Multivariate statistical analysis of volatile compounds in different Laiyang pear paste
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Table 3 ROAYV of volatile flavor compounds in different Laiyang pear paste

S5 A AR cas  aFx P ROAY

(nghkg) 1 2 3 4 5 6 7 8 9 10
1 1-CL HEE KRF 66251  CgH,,0 0.03  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
2 2-IE e FEbR 98011  CsH,0, 282 - 002 015 020 019 0.15 0.14 0.06 0.15 0.06
3 IEFERE KR C124130  CgH,,0 0.7 0.04 0.16 024 1.11 072 061 109 125 145 1.12
4 X-2-ChEE R HEE 6728263  C¢H,,0 17 0.09 0.07 004 002 001 001 001 003 002 002
5 P HEE. REF ci11717 - CH,O 025 035 071 1.01 288 154 135 236 3.17 331 259

B R . K
6 2-CUHRRE " %g C505577  CgH,,0 30 - - 001 - - - - - - -
7 2-MEETRE A AR 2R 96173 CsH O 4 0.04 084 159 423 214 189 3.12 306 585 283
8 2-WELNEE RIESBR. FHEK c78842 CH0 0.10 1.00 152 751 453 402 623 483 991 419
9 R JEEAE . FRE c123386  C3HO 10 0.01 009 0.16 028 019 0.19 024 022 047 027
10 T KRF Ak C123728  C.H0 9 - - - 020 0.14 008 015 0.12 026 0.13
11 1- R i C124196  C4H,;0 49 - - - 002 001 001 002 002 003 002
12 2-C-1-m HEE BF 2305217 CeH,,0 3593 001 005 005 - - - - - - -
13 L g C64175 C,H,0 520 - 001 001 001 001 001 00l 001 001 001
14 23 K EOMeR, §HE . REF - ce00146  CsHO, 20 - - 008 0.03 004 001 001 001 003 0.01
15 23-T—f HIMBR 431038  CHO, 15 001 0.16 0.19 034 014 020 0.14 021 039 024
16 2-T'H R C78933 C,HO 61 - - 002 005 006 002 003 001 007 003
17 CRR IR A B C123660 C¢H,(0, 5 0.02 004 009 188 077 058 0.61 072 091 048
al-2- TR
18 . 7 A 623701  C¢H,,0, 0.5 026 030 034 081 041 039 063 086 103 058
2-HETHR ..

19 2 Ht . SR 7452791 C.H,,0, 035 0.14 0.09 0.15 036 021 007 009 009 0.17 0.09
20 TR W RE BEE. FRE  C105544  CgH,,0, 0.1 698 173 319 - - - - - - -
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R 2K AR 437

N ’ RS CAS ko) 1 2 3 4 5 6 71 8 9 10
21 TRFE  SEREE. WK ce23427  C4H,0, 1 0.08 0.04 016 - - - - - - -
22 ST FiENE 97621  C¢H,,0, 0.1 031 015 023 1.79 074 036 041 048 060 0.40
23 [l R C105373  CsH,,0, 10 0.02 001 003 - - - - - - -
24 R PHE N C79209  C3H(O, 2 0.07 021 047 - - - - - - -
25 (Rl THHORE . MBS C138863  CoHyg 38 - - 001 007 010 0.02 0.04 001 004 0.02
26 a-FA A MWHE . FrE 586629  CyoH4 80 - - - 001 001 - - - 001 -
27 B-AEG R C123353  CyHy4 15 - - - 006 0.1 001 002 0.02 004 002
28 2-JRFENKIR B, Rk 3777693  CoH,,0 5.8 - - - 014 009 003 004 006 006 0.07

LI- A%

29 7k KR C105577  C4H,,0, 40 - - - 006 003 002 004 005 006 005
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