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Abstract: In order to clarify the quality differences of existing commercially available stewed pork ball products, this study
comprehensively analyzed the quality traits of commercially available stewed pork ball of six different brands (A1-Mouth
Edge, A2-Wutting Bridge, A3-Kijin, A4-Lao Yangcheng, A5-Sanzhenzhai, and A6-Huangjue) on the physicochemical
indices of organoleptic, colour and lustre, textural characteristics, water loss rate and fat oxidation, combined with the free
fatty acids and volatile flavour compounds to characterize. The results showed that the sensory score of the Al stewed pork
ball was as high as 34 points, and the redness value of A4 was as high as 3.464+0.08 among the six types of commercially
available stewed pork balls, while the fat oxidation value of A1 was the lowest at 0.44 mg MDA/kg, and the masticatory of
AS and A6 was lower at 0.21+0.02 and 0.32+0.11 mlJ, respectively. The free fatty acids composition of the six

commercially available stewed pork balls, which were mainly composed of oleic acid and secondly composed of saturated
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fatty acids such as palmitic acid and stearic acid. The polyunsaturated fatty acids in stewed pork balls were decomposed into

aldehydes and other substances by a large number of oxidation reactions, while the content of saturated fatty acids was

significantly increased. y-Pinene, hexanal, linalool, nonanal, etc. were the common volatile flavor substances, in addition,

the main key volatile flavor substances of Al were 2-pentyl furan, the main volatile flavor compounds of A2 were Valencia

orange alkene, methyl heptane, isovaleraldehyde, while A4 was ethyl caprylate, A5 was 4-terpineol, undecyl alcohol,

methyl mercaptan, furfuryl alcohol, furfural, methyl stearate, anethole, and A6 was undecyl alcohol, phenylpropanoid.

Thus, hydrocarbons and aldehydes, along with alcohols and ketones, might be the major factors affecting the flavor quality

of various commercially available stewed pork ball products. The results of this study may provide a theoretical reference

for the construction of the product quality evaluation system for commercially available stewed pork ball products, as well

as flavor unification and product development and production.

Key words: stewed pork ball; quality analysis; fat oxidation; free fatty acids; volatile flavor substances
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Fig.1 Sensory differences of different commercially available
stewed pork balls
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Table 3 Meat color difference of different commercially
available stewed pork balls

B L a b
Al 78.07+0.29¢ 1.69+0.05¢ 5.69+0.16°
A2 79.68+0.4° 2.44%0.13% 5.26+0.22°
A3 78.51+0.7% 2.26£0.19° 6.17+0.48"
A4 79.54+0.22° 3.46+0.08" 4.5+0.07¢
A5 78.8+0.65¢ 1.83+0.08% 4.55+0.28¢
A6 80.71+0.57° 1.96+0.03¢ 4.56+0.21¢

T RPN RVING TR 22 53 .25 (P<0.05), 32417

2.3 RKESHh
IS AR IR A A AR K PERE M EE EE AR AR 22

—1 i Sh THU R i 2 i A2 RS IR e R R g, G
Sk ke . A 2 ATEIRIKER A2>A1>AS5>A4>
A3>A6, A2 KIKF e, FE I3k 77 Sh AE S FT
iR NaCl 5 H,0 BB HedfE, NaCl #%F H,0
FE AN ES T S5 &0 T, B T LA T ERE AT
PR PESEATX K B BB D7, 38 2 8 R TS T
Z KRG BEADT S Hh e, iz Al A2 RKE
M AT =0, AR A3 KERIL S 7= S K Sl R e
X —[R], TR AR e T Wk %

0.50

0.45

0.40
0.35

A6

Al A2 A3 A4 A5
ENEIR S
K2 AR T TSk Rk 322
Fig.2 Difference in the water loss rate of different

commercially available stewed pork balls

T’ ARV NG PR 2257 .35 (P<0.05), &1 3 [A].

24 RS

JOT AR AR M R P it i T o T @ 1,
kg FERR ST P ILEF4ESR 1 . WL AR B 2R . 254k
LUEIEAYLL BoK . BRI A 5o A oG, ik 4
AN SN TS v A3 A1 A A i R | ORG [
PR SR RCERTE . PSR A g 2 L DU
=, A3 T R ER A AT =X, iRk TR e
PIAEFNFENIA SN LS AEVERS RV E T, (1534
LR H,O 3838 7 il v X B R BE IR, PRI
WOk T A HMRE . AL Sk PHIEPESEAR . A4
A5, A6 ZZ7H . (P<0.05) F=Z SRR R b LA AL
N, PURIAE IR AR P T e, P LA TR
AR, AR KU T X AL LU IR . 1T A2, A4,
A5 A6 JINTAREERSR, PR LB N, AT BE i a] i)
FRAb B PRI 4 i SR PR, BRATR RS IR 1 4
TR SN, SEVURLTF AR 7R . 558 4
TR, Rl A G RRE 2 ER T LRI S . A
S AE SR BRAT T B -3k = i R BRAEAE N TR 3
Job B A ] T, R 22 7 i R FH BRI SR 10 R A U,
{EARXT T T HIE, ol b r =i Em g2 120
2.5 RERRSELO R

TBARS {H K, KW NE 5 A AR B i Y, E
& 3 A[45 A1 A9 TBARS {H&K N 0.44 mg MDA/kg,
ANEHEITLb HA AL, A6 BINT —E=EMIB;



545 % 5 o) SN G N Y [ S i S A g - 249 -
K4 AR ITk ) BTAs 22 55
Table 4 Texture differences of different commercially available stewed pork balls
R TERE(N) RBP4 (mI) P ERAM: (ratio) i (mm) JBEREHE(N) NELAE A (mT)
Al 11.1£1.07° 8.28+0.16° 6.37+0.33° 10.10.22° 9.62+0.48" 10.4120.35°
A2 5.28+0.29° 6.35+0.38° 5.26+0.3° 5.7+0.16° 6.76+0.52° 5.78+0.23°
A3 12.46+0.37° 16.49+0.09° 6+0.35" 11.55+0.2* 11.71£0.55* 13.91+0.62*
A4 2.63+0.33¢ 2.5140.36° 1.32+0.08° 1.86+0.32¢ 1.78+0.2¢ 2.4440.09¢
A5 0.25+0.03¢ 0.234+0.03¢ 0.19+0.03¢ 0.19+0.02¢ 0.22+0.03¢ 0.21+0.02¢
A6 0.26+0.04° 0.34+0.06° 0.31£0.02¢ 0.17+0.07¢ 0.13+0.04° 0.32+0.11°¢

JEF, A6 77 b A i A L B R A A A ek AR v A5
TBARS E AL, T Al SR T LA 5 D-F4t
BRIl R 4H B A2 5 B R A R B/ T R I SR AR
HAT= A ARG 77, X TR P E b A St
PPNV AR, T AE AT A BT 77 04 L™ i
A3 A9 TBARS {H- 5HA LA T A AE tb 28 1k 2 2
(P<0.05), JF A AT REJE G T A AL 2 =) MDA &
Z WS 53| T 58 T EE 2 S s HP RIS
WFFE R B 2 U5 1 RIS ™ 5 TBARS I{EIIA
— BRI, TR 2V ST, L™
TS B —E BT, BiL S SR O R A E A
TN T R AR AR, 7 A B AR R T AR

0.97
0.81
0.7
0.61
0.51
0.41
0.31
0.21
0.1
0.0+

TBARS (mg MDA/kg)

Al A2 A3 A4 AS A6
ENGIDIN-2 S S
K3 AET DTk TBARS 25
Fig.3 Differences in TBARS of different commercially
available stewed pork balls
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TR X — PP BN AR W TR . T 22 AN AN 5 iR
(PUFA) MISRAG HY, AT B TS8R 2 T i 54 1A
P EMSABE STk, e &g T2 HIVER LT
FEAE IR TPt R E R A TRl A2 T PUFA (&2
TR, Nz AAR & 1) PUFA R 5 & iR,
AR 5 2 rad B, AR BT 18 2 AN
N W54 75 e 5 TV R R AR B AT 25 T I3 TR
TS TR By S AT, TNk 49 5R FH TR, P
A PG AR A R IR T X — 4R R N, S
WiF3k H A9 PUFA tE— 2 S A SN 43t A P 2 45
Y. [RIRT ST P L, R TRl AT H 2t AT
HEIITFI =5 SFA F i @R FHX 5 Da 4529
PIRFSE WG o S50 m 58 P Al I I T & A8 B g h i
PUFA 1] LI S ATE /N 5375 5 SFA PARXT
EEIEMIETE. T A4, AS 1Y SFA SHEEE, 5H
ST AR T P YRR, AR R ST S 25 A %, 1k
ZZ AN T8 AN Tk B, 4 fe#iiss S

£ 5 AFETEF LU AR DTR A (mg/g)
Table 5 Composition of free fatty acids in different commercially available stewed pork balls (mg/g)
FEM
T S IR TR A A
Al A2 A3 A4 A5 A6
T-Lhe(C17:0) 0.25+0.06° 0.2240.06¢ 0.30.04° 0.41+0.01° 0.2+0.04° 0.2+0.01°
+ =% (C13:0) 1.62+0.04° 1.350.11% 1.4140.17° 1.27+0.31% 1.21£0.06° 1.45+0.08°
T—kefR(C11:0) - 0.06+0.02 - - - -
JHIER(C18:1n9¢) 41.4143.48° 45.77+4.6" 43 842 .47 44.79+4.24° 45.1145.85° 45.1843.55
i M2 (C18:0) 15.941.12° 13.33+1.95° 15.4+1.13" 12.5+0.79% 11.44+1.03° 13.71£1.29°
TR (C16:0) 27.03+2.59 24.83+4.73" 26.06+3.11° 24.06+2.05° 25.94+42.15 25.13+5.42°
AR (C12:0) 0.04+0.01° 0.25+0.03" 0.12+0.02° 0.07£0.01° 0.06+0.07° 0.07+0.03"
4R (C10:0) 0.04+0.02° 0.06£0.01° 0.07+0.02° 0.050.01° 0.05+0.01° 0.06+0.01°
SFA 44.9142.6* 40.143.42° 43.36+1.65" 38.36+2.21° 38.943.02% 40.62+2.79°
MUFA 41.41+3.48° 45.77+4.6" 43.842.47% 44.79+4.24° 45.11+5.85° 45.18+3.55
TFFA 86.32+4.24° 85.84+2.6° 87.16+3.8° 83.15+1.95° 84.01+3.13° 85.8+1.45"
UFA/SFA 0.92+0.27° 1.14+0.12° 1.010.05° 1.17+0.16° 1.16£0.11° 1.11+0.12°

H: FFTASEING R 7R 25 5 3% (P<0.05) ; SFACIUFIAR AR ) s MUFA (AN FIARAGTR ) ; TEFA RIS AR IR ) ; UFA M AR TR ) s —CRAEH) .
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Table 6 Relative contents of volatile flavor substances in different commercially available stewed pork balls

FE i
Fis WA A1(%) A2(%) A3(%) A4(%) A5(%) A6(%)
PN 26.7 5.54 20.16 14.64 5.32 12.57
il 1.19 0.34 0.33 1.05 - 0.45
2- ¥ 1.57 2.5 17.14 6.48 0.39 6.4
LUSTIL 10.1 - 0.21 - 0.17 0.29
A - 1.39 - - - -
o ﬁ?fuﬁ':kﬁ? - 0.33 - - - -
Bl - 6.98 - - - -
B - 9.22 - - - -
A PE AT - 0.14 - - - -
WA - - 0.03 233 1.95 4.83
Sk - - 0.27 - 0.12 -
+—ke - - 0.16 - 0.27
Jy R 1.52 0.93 0.62 1.35 0.91 0.29
T 1.24 - 0.63 0.27 3.39 0.96
A- s 1.57 0.55 0.17 0.64 5.13 0.05
R 0.57 - - 0.54 0.19 -
L 0.3 17.13 12.19 5.97 - -
IEC - 0.83 - 0.65 1.13 237
SN e - 1.05 0.19 0.46 1.44 0.49
F L 2 B e - 0.38 - - - -
2- 3K - 0.58 - - - -
2-HIE-1- TR - 0.68 - - - -
_— 1-2F -3 - 0.32 - - 0.62 0.05
T - 0.35 - - - -
BZNAE N - 0.25 - - - -
-3 - - 0.34 - - 0.79
i - - - 0.03 0.3 0.08
AR - - - - 0.43 -
-5 EEL - - - 0.49 - 0.06
e - - - - 6.4 -
7Ny q - - - - 0.29 -
et - - - - 0.13 0.05
3-FF -3 e - - - - 0.19 -
Tt - - - - - 0.37
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FEfh
Ak YN
A1(%) A2(%) A3(%) A4(%) A5(%) A6(%)
3-2HE-2- T 11.76 - - - - 2.41
HH 5 B A ) - 4.47 - - - -
_— 2-+ﬂ%§@lﬂr - 0.26 - - - -
5-HIE-2-CL A - - 0.87 - - -
45K T B - - - - - 2.09
2,2-—H AT - - - - - 0.49
Ak THEMH - - - - 0.13 -
[ 14.91 - 0.17 - 0.04 0.1
2-HH B 10.41 0.68 0.41 0.28 0.64 0.27
P - 0.37 - - - -
IEFRE - - - - 0.49 -
WAL 1.81 3.58 8.76 3.21 2.94 3.75
FAmE - 0.24 - -
TR 0.23 1.19 0.83 0.81 1.03 0.74
2 Lk - 0.14 - - - -
WK - 0.17 - - 0.23 -
S - 0.31 - - - -
. - - 0.32 0.06 0.69 0.14
2,3- IS - - - - 0.44 -
i - - - - 0.16 -
AR - - - - - 0.16
IECRRZER - 0.64 - - - -
. R g - 0.27 - - - -
(S N
T N 1 i - - 0.06 - 0.55 0.17
FMR R - - 0.08 0.58 - -
RS 0.88 - - - - 0.82
TH] A 0.19 0.18 0.07 - 8.79 0.53
FES i 0.13 - - 0.21 0.19 -
e 2- R IR 0.13 - - - - 0.01
HBR b
BR=HR 0.69 0.19 - - - -
Cib/S - - - - 1.17 -
B I - - - - 1.19 -
2,5- gk - - - - - 1.45
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Table 7 Threshold and corresponding ROAV of volatile flavor substances in different commercially available stewed pork balls

v
B PITAR BIEC " (ug/L) e
Al A2 A3 A4 A5 A6
PR 0.0002 100 20.45 75.51 54.83 19.93 47.08
2- W% 0.8 - <0.1 0.50 0.19 <0.1 0.19
J&k CL AR PG AR 0.002 - 1.63 - - - -
WKL 0.14 - - - 0.39 0.32 0.80
Feibe 0.06 - - 0.10 - <0.1 -
Py 31 2.23 1.13 1.01 1.51 1.21 1.01
IE SR 0.5 <0.1 - <0.1 <0.1 0.16 <0.1
4-T 0.07 0.05 0.18 0.06 0.21 1.70 <0.1
B 3 0.14 0.12 <0.1
B 52 0.17 0.15 0.12
IECEE - 0.17 <0.1 - <0.1 0.15 0.32
2-HHE-1-TBE 0.1 - 0.16 - - - -
[E2S Rl 0.5 0.16 0.33 - <0.1 - 0.04
- 4-3-1 0.25 0.14 - 0.19 0.012
N3 - 0.1 - - <0.1 - - 0.18
e 0.001 - - - 0.70 6.97 1.86
PP 0.0042 - - - - 2.38 -
T 0.005 - - - - 29.72 -
3-FP -3 et 0.01 - - - - 0.44 -
R I 0.03 - - - - - 0.29
2-T-fill 0.002 0.29 - - - - -
FH 5L P i 0.01 - 10.38 - - - -
(GBS 2 H iR 0.02 - 0.30 - - - -
5-HI%E-2-CL 0.08 - - 0.25 - - -
2,2- " HHEECL 0.06 - - - - - 0.81
2-HISE G 0.1 0.17 - - - - -
i 0.1 0.35 - <0.1 - <0.1 <0.1
WAL 1.01 1.36 3.88 1.24 1.17 1.31 1.17
- Iﬁ 35 0.34 2.31 1.15 1.1 2.01 1.11
S 0.0017 - 423 - - - -
T 0.05 - - 0.15 <0.1 0.32 <0.1
e 0.001 - - - - 3.72 -
R 0.003 - - - - - 1.24
IEC R 2T 0.03 - 0.50 - - - -
IFES TR iR i 0.012 - - 0.12 - 1.06 0.33
FR T 0.004 - - 0.46 337 - -
X Z 0.04 0.05 - - - - 0.48
THI A 0.073 <0.1 <0.1 <0.1 - 2.80 0.17
ek 2»&%%% 0.0045 1.12 - - - - <0.1
P 0.1 - - - - 0.27 -
Ll 0.2 - - - - 0.1 -
2,5- P i 0.2 - - - - - 0.11
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