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time periods, deep-fried pork meatballs were used in this study. Solid-phase microextraction-gas chromatography-mass
spectrometry (SPME-GC-MS) was employed to separate and analyze the volatile flavor compounds of the deep-fried pork
meatballs. Moreover, discriminant analysis was conducted by chemometric methods and sensory evaluations. The results
revealed a total of 55 compounds belonging to nine categories, alcohols, aldehydes, alkanes, esters, acids, ketones, olefins,
ethers and others, were detected, among which aldehydes had the highest content. Through Odor Activity Value (OAV)
calculations and Partial Least Squares-Discriminant Analysis (PLS-DA), differences caused by the variations in frying time
were distinguished. Nine volatile flavor compounds, namely hexanal, nonanal, f-myrcene, 1-pentanol, sabinene, S-pinene,
butyl lactate, isoamyl alcohol, and lauricene, were preliminarily identified as the characteristic flavor compounds of deep-
fried pork meatballs. The flavor abundance was the highest when the frying time was 12 min. This research provides a
theoretical basis for the development of high-quality pork meatballs and a reference for the industrial production of ball-
shaped foods like “lion's head” and “beef meatballs” and the flavor research of prefabricated dishes.
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Table 1 Sensory rating table for fried pork meatballs
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Table 3 Summary of volatile flavor substances of meatballs at
different frying times
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Fig.3 Types and contents of flavor components in five kinds
of meatball samples
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B, 7 44 6+ 12 min IFRERT HY, DR 1 o6 A Lk
IEREETE 4. 8. 12 min BRE Y, HAT IR 4R
AR FMHMEESE 6 min BRPEAS B RN AR A
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Table 4 Main volatile flavor substance thresholds and OAYV values in meatballs
woth CAS %  Bl{A/(mg/kg) 4 min 6 min 8 min 10 min 12 min
KLE 1960/12/8 0.021 300.60 272.06 261.87 142.02 236.20
1- ¥4 -3- 8% 3391-86-4 0.002 7 473.14 566.03 — — 566.03
B 7R E: 123-51-3 0.006 1 558.49 560.72 189.98 — —
* 2- B 464-45-9 0.08 — — — 3.79 —
IR B 71-41-0 0.150 2 97.29 — 36.47 — 63.90
Ageet i B 470-82-6 0.005 08 — 2.53 — — —
------ IE A 66—25—1 “0.23 110.15 13.57 115.90 118.73 105.31
S+ IR BE 590-86-3 0.000 35 553.80 — — — —
B -2- + bk 20407-84-5 0.007 3 13.50 27.43 19.14 33.87 32.55
ES 124-19-6 0.003 1 4490.27 773.27 2456.40 3002.17 7430.98
Bt EFE 124-13-0 0.17 28.10 21.54 19.55 27.46 32.10
ES + =B 112-54-9 0.033 32.58 30.31 17.76 22.48 18.13
SR B 111-71-7 0.26 5.43 6.21 4.45 5.21 5.61
E S 100-52-7 0.085 5.28 4.17 10.32 11.35 13.03
(2)-3,7- — % 33 -2,6- — Stk 106-26-3 0.008 8 55.64 53.67 50.27 95.01 193.93
KBS 112-31-2 0.002 6 — 316.03 — — 316.03
}Fﬁ E+ =k li-2"-40-3 “0.77 5.28 0.28 13.48 1.93 4.96
f% + it 629-59-4 1 0.73 1.02 0.75 0.88 —
® B- AR TR 6125-24-2 0.002 — — 233.75 — —
------ iE B LA 15;-66-0 “0.04 102.86 130.77 101.56 83.06 130.77
TER W Bl 106-70-7 0.07 1.74 — — —
FBA LB 106-32-1 0.0193 52.62 85.14 44.47 40.29 81.79
] R LB 110-38-3 0.005 — 85.43 — 2431 40.23
* AZAE B F B 112-39-0 2 — 1.39 — — —
FLER T B8 138-22-7  0.000 000 029 1.53E+08 1.70E+08 9.30E+07 1.53E+08 1.44E+08
%R LB 108-64-5 0.000 069 — — 1427.68 — —
B F B 76-49-3 0.075 — 0.36 — — 0.36
BB 7 B 67-64-1 2 — 3.52 1.43 — —
------ 2- H 80-56-8 ) 0.1 10.46 4.63 543 11.49 19.76
At 3387-41-5 1.5 9.50 — 11.76 — 16.02
¥ - b 127-91-3 0.18 - - 9.51 47.96 12.85
i‘ A AW 123-35-3 0.112'5 — 53.56 — — —
@337 =F 5136 TR 3350 554 0.01 — — 33.60 — —
e
AT -1,3,8- = Hs 18368-95-1 0.015 2.02 — — 2.02 —
mx AR 7 A 10152-76-8 00005 — 43.78 — — —
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