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Effect of Varying Sucrose Concentration on Volatile Flavor Compounds in

Air-dried Cantonese-style Sausage
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Abstract: Air-dried Cantonese-sty le sausages were prepared using different concentrations of sucrose (3%, 6%, 9%, 12%, and 15%), and
headspace solid-phase microextraction gas chromatograp hy—mass spectrometry (HS-SPME/GC-M S) was used to measure the content of flavor
compounds, which were analyzed statistically. A total of 104 volatile components were identified, and the major components were ethanol, ethyl
caproate, ethyl butyrate, ethyl octanoate, and ethyl decanoate (accounting for 71.69% of the total volatile compounds). Among all volatile
compounds, there were 9 alcohols, 32 esters, 14 aldehydes, 16 acids, 9 ketones, 12 hydrocarbons, 3 indoles, 2 furans, and 2 amines. T he results
showed tha different concentrations of sucrose had different effects on the content of flavor compounds in the final air-dried sausages. The
relative percentages of alcohols and aldehydes inthe dried sausage showed asignificant positive correlation with the amount of sucrose added (p
< 0.05), while the relative percentages of esters and acids showed a significant negative correlation (p < 0.05). Air-dried sausage with 6%
sucrose showed the highest content of esters and acids, & high as 13.60% and 27.51%, respectively, which is very important for flavor.
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air-dried sausages with different concentrations of sucrose
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Table 1 GC-MS analysis of various volatile flavor compounds in air-dried sausage with different concentrations of sucrose

v, A3t B E/N
P 5% temin Rk __ I i R L — __
i3 FEAE3% FEAE6% FEAEIY FEAE12% FEAE15%
1 1.881 LB 55.3643.04° 43.23#453° 56.224249°  58.804604°  58.624450°
2 3.015 e B 0.7120.02°  0.6040.04°  0.600.23 0.7240.35% 0.74+0.68°
3 3645 ey St 0.4840.08° nd nd 0.26:40.04" 0.24+0.18
4 3792 3-FH-1-THE 0.0840.04°  0.0840.01°  0.1620.04° 0.1240.09° 0.0940.03 ™
BEX 5 3858 - 1-TE 0.1040.01°  0.0440.02° 0.1340.06° 0.1520.02° 0.0440.03°
(9Ft) 6 4.382 IE R EE 0.0340.01°  0.04+0.01° nd nd 0.030.01°
7 10.073 SR B 0.0940.05%°  0.0120.01° 0.01#0.01° 0.0440.01° 0.02+40.01°
8 13.275 1-F8 0.1040.01°  0.0440.01° 0.0240.01° 0.0540.01° 0.0940.07°
9 14616 K UBE 0.1740.06%  0.13#0.01°  0.1320.05° 0.100.05¢ 0.1240.12°
it 57.124455° 44.194538% 57.274284°  60.24#618°  59.99+3.09°
10 3.416 B LS 0.3040.03° 0.2740.07° 0.3720.13% nd 0.26:40.04°
11 4.219 2- T 7 BR T ES 0.0240.01° 0.0140.01°  0.0620.01° 0.01:40.01° 0.0240.05"
12 5.398 SLBA LES 0.1140.06%  0.8440.16°  0.9320.36° 0.6940.37° 0.6940.53°
13 6.384 2-W R T BR T Ag 0.0420.03"  0.03+0.01°  0.0540.01° 0.0420.02° 0.0420.04°
14 6516 5 R ER T B 0.0540.01°  0.0540.03°  0.0620.02° 0.0540.04° 0.0540.01°
15 7.883 RER TBS 0.0840.04*  0.0520.02°  0.050.01° 0.0640.05° 0.0640.01°
16 10.993 T LB 429+1.01Y 4.8640.69° 5.45+1.00° 5.2241.18° 5.4740.94°
17 12.756 T AB B IA 0.0340.06° nd 0.04:0.01° nd nd
18 13.793 T B8R LB 45840.12%  3.7840.69% 4.3240.98"° 4.19+0.76° 4204041 "
19 13.818 JRBR TES 0.2840.04%  0.1740.05° 0.1720.11° 0.2240.16° 0.3040.14%
20 15.643 (E)-2- ik Tt 0.0540.03%  0.0240.01°  0.0120.02° 0.0240.01° 0.01:40.01°
L 21 16.374 P B LA 0.0120.01° 0.01#0.02° 0.0240.01° 0.0240.01° 0.0140.01°
fis £
AN
(a2) 22 16.567 T8 LB 0.0330.00°  0.0240.01° 0.0240.01° 0.0240.03° 0.0240.01°
23 16.822 7-3 Ml TBs 0.0340.01*  0.0240.02°  0.0240.01° 0.0240.02° 0.0340.02°
24 17.096 FER LB 6.6040.14° 533+1.00% 5.8540.53" 5.3420.17 ¢ 5.69:+0.24°
25 17.228 KB LB 2.9940.60° 2.2040.65° 2.2240.62° 1.59+40.511 1.8740.70°
26 18.585 R LBRTE 0.0640.01°  0.0140.01° nd nd 0.0740.02°
27 18.687 2-F WiBR LB 0.0240.01°  0.0120.00¢ 0.0240.01° 0.0340.01° 0.0540.02°
28 20.064 I8 B 0.4740.08° 0.33x0.04% 0.3240.4° 0.39+0.16° 0.5640.55°
29 21675 AR B 0.0240.01° 0.01#0.01% 0.0140.03¢ 0.0320.01° 0.04+0.01°
30 21.990 RGBT B 0.3520.06° 0.2540.02"  0.2740.02° 0.1740.85¢ 0.23+0.08°
31 24.358 P AL BR T BS 0.2840.06°  0.2310.02° 0.2040.05" 0.17+0.07¢ 0.1840.09
32 26.065 Fr-3-6-—H AR AL BY 0.0740.02°  0.0840.04*  0.0640.01° 0.0640.01°¢ 0.0720.03°
33 27.391 M 2 E8 OB 0.3240.07°  0.4040.05%  0.2440.09° 0.2020.03¢ 0.1940.15 ¢
34 27.564 " 2 R 7 B 0.0240.01  0.0840.01  0.0520.02 0.0120.01 0.12+0.03
35 29.028 + A BB 0.1040.07%  0.0320.02° 0.112001° 0.0740.03° 0.0340.01°
36 29.439 E-11-% AR BR L B 0.0340.01°  0.4320.22° nd nd 0.0640.03 °
HTR
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37 29.958 AR B B 0.3840.00° 2.4040.79°  0.3440.07 0.33+0.12° 0.3240.15°
38 30.359 +- LB LBy nd 0.3340.01° nd nd nd
39 31.299 T3 BR L BY 0.0640.06° 2.03+0.37°  0.04+0.04° 0.0540.03° 0.0440.02 °
40 31.365 b 8L B 0.1240.06° 2744058  0.0740.03° 0.0740.01° 0.0740.08°
41 31619 A G B LB 0.0140.01°  0.4940.12°  0.0140.00° 0.0140.08° 0.0140.01 °
it 21.894214% 2751+4158° 21.384273%  19.074054°  20.85+2.46°
42 3359 L3S 0.6740.26°  0.3540.07°  0.4940.05" 0.3620.09 ° 0.4040.21°
43 33.667 T 1.1340.45%  1.442048° 1.3241.00° 1.3440.33" 1.3540.48"°
44 33957 3-FATEE nd nd nd 0.29+0.08° nd
45 35.472 SR B 0.0540.02%  0.0840.04° 0.1020.01° 0.1020.06" 0.11+0.14°
46 3.233 EN S 0.13#0.03%  0.13#0.03° 0.10#0.02° 0.1120,01° 0.0920.01
47 5.134 F % 0.2340.02°  0.1440.02°  0.23+0.08° 0.20:40.06" 0.20:40.05 "
- 48 5545 (E) -2- s 0.1040.08°  0.0620.02° nd nd nd
49 7.944 EYS 0.5040.13% 0.3940.12°  0.5240.12° 0.5740.27" 0.7240.33°
(14%) 50 9.865 33 0.0740.01*  0.05+0.01° ~ 0.0240.01° 0.02:40.02° 0.02+40.01°
51 11.155 (E)-2- 5 s nd 0.0640.05° nd nd nd
52 12.909 2,4-% =Nk 0.0240.02° nd 0.0240.01° 0.0120.01" nd
53 14.362 2-+ ik 0.0440.01° 0.03+0.02° 0.0240.01° 0.0940.03" 0.1140.03
54 16.044 FEAR B 0.0640.05"  0.0840.05%  0.03+0.03° 0.030.02° nd
55 17.426 + B nd 0.030.02° nd nd 0.0240.03"
it 3.0040.65" 2.8440.68°  2.8540.18° 3.1240.26° 3.0240.48"
56 17.741 E-O- w9 Bih B2 0.01#0.00b 001+0.00b 0.0140.01b  001#0.01b  0.0340.04a
57 19.180 BIER: nd 0.0540.01 a nd nd 0.0340.01 b
58 21.776 E-11-+ wbi ik nd 00140.00b 00120.01b  0.01#0.01b  0.0240.01a
59 29.389 Z-7-EA B nd 0.1840.04 a nd nd nd
60 29.389 FEAR L 0.0140.02¢c 1.5040.39a nd nd 0.0240.02 b
61 31.991 I3 BR nd 1.5340.90 a nd nd nd
62 25.943 H AL B nd 5.2040.82 a nd nd nd
5k 63 28.525 (Z,Z2Z)-811,14- =T =M BR nd 0.0740.05° nd nd nd
(16%) 64 28.855 Lﬁi 4.9840.12° 4.9530.18°  6.23+1.62° 5.7740.79" 4.0740.90°
65 30.954 SRS 0.0540.01*°  0.01#0.01°  0.10:40.06° 0.0240.04 ° 0.0240.01°
66 31.228 TE 0.0240.00°  0.03+0.01°  0.0440.01° 0.0320.01" nd
67 32.428 Fig 0.0140.01°  0.0240.01°  0.01+0.01" 0.02+40.03° 0.02+40.01
68 33.317 R TFER nd nd 0.0140.02% nd nd
69 33.398 e 0.0540.02°  0.01#0.01°  0.0340.02° 0.0940.01° 0.0240.01 ¢
70 35.741 +=8 nd 0.0340.02°  0.0120.01° nd nd
71 2.446 7-R=F 8L 0.02+40.01° nd 0.0140.02° nd nd
it 5.1540.27% 13.604041° 6.4640.85° 5.950.96° 4.2340.26°
my 12 3391 1-# -2-T A 0.32+40.02° nd nd 0.3240.04*  0.2540.55°
73 7.547 2- & B 0.0140.02°  0.0140.01% 0.0140.01° nd 0.01%001°
©) 74 10.307 1- & ¥i-3-BF1 0.0320.01° nd nd 0.0240.02%  0.02+0.01°
75 10.312 T M R 0.1040.02°  0.060.02° 0.0140.01° nd nd
76 10.561 2,3-F A 0.4620.07°  0.560.12% 0.4420.08 ¢ 0.4420.24%  0.5140.14°

TR
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77 16.969 2-3 R 0.05+0.01° nd 0.0120.01° 0.0120.01° nd
78 18.082 3’6_;2%;;%”% 0.02:001° 0.03#0.01° 003001  0.03001° 0.0140.01°
1)-9-3 &R
79 21.192 5-#2 #-2- R B 0.02+40.01° nd nd 0.0140.01° nd
80 23.702 (L1'3R T4L)-2-5 0.0420.01°  0.0440.02% 0.0420.02° 0.0340.01°  0.04+0.02°
it 1.0540.43%  0.7140.09° 0.5440.10° 0.8640.23" 0.8420.20°
81 10.561 2,4,6-= FAFI% 0.0740.04*  0.0240.01°  0.05+0.01" 0.0240.02¢ 0.03:40.01°
82 12.248 D-AEA K 0.1340.02°  0.1540.02* 0.1040.02"™ 0.0620.02° 0.0520.01 °
83 14.037 2,3,8-Z A b 0.1540.03°  0.03+0.03°  0.0240.01° nd nd
84 16.969 2,6-=F AF 0.1740.06%  0.0420.02°  0.07+0.01" nd 0.0140.02°
e 85 18.082 3-FA+k 0.0420.01" nd 0.0520.02° 0.0240.02° 0.0240.05°
s 86 23702 5-LHA-2-F A F 0.0620.02° nd 0.0540.02° nd nd
gy 8 442 AN 0.0440.04*  0.0120.02° nd nd 0.0140.01"
(127%) 88 7.004 +=8 N 0.0940.03°  0.04+40.02" nd 0.030.01° 0.0240.01 °
89 11.730 1,3-= W AR Rt 0.0540.01°  0.01+0.01°  0.0540.08° nd nd
90 12.085 o- TR M 0.03#0.01*  0.03%0.10° nd 0.0240.01" nd
91 12.690 + 0.04240.04°  0.0240.01°  0.0140.01° 0.0140.01° 0.0240.01°
92 12.827 + a8 0.0540.03° 0.01#0.01°  0.0140.01° 0.0120.01° 0.0240.01°
it 0.9240.40*  0.3620.03° 0.41+0.21" 0.1740.01° 0.1840.10°
93 12.939 2-F AR 0.0340.06° 0.0240.01*  0.02+40.01° 0.0240.00° 0.0240.04°
94 13.391 2- W A7 gk 0.0840.03°  0.06+0.090°  0.0540.08° 0.0520.01° 0.0620.09"
95 13.478  3-(4-FHARIE)-TI% 0.0240.01° 0.0120.01°  0.03+0.02° nd 0.0140.01 ¢
9 14.174 N-ZHE AT 0.0240.01° nd nd 0.0140.02" nd
97 16.339 N-TT 3-1-E THe 0.0120.02° nd 0.0240.01° 0.0120.01° 0.0140.01°
T 98 24.485 2-1E R ok 0.1140.06*  0.0620.05°  0.100.05" 0.0540.05 0.0620.05°
(10%) 99 9.296 4- RIS et 0.0440.01°  0.0240.01°  0.0140.01° nd 0.0140.03°
100 16.974 2,4- =4 T ARy 0.04240.02°  0.0340.01°  0.0440.00° 0.0240.01 ¢ 0.08+0.09°
101 17.223 1,1-=ZRE T8 0.1040.02°  0.5040.44°  0.60:40.35° 0.2940.25 ° 0.3620.06°
102 21.893 1,1,3-= ZRA AR 0.0420.01°  0.03+0.01°  0.0240.01° 0.030.01" nd
103 22.538 AN 0.0840.05°  0.0540.02°  0.08+0.01° 0.0620.03" 0.0620.05"
104 13.117 & & 0.0940.02*  0.0320.01°  0.01+0.02° nd 0.02+40.01°
aNE 0.6620.12°  0.81#0.68°  0.9840.45° 0.5420.36 ¢ 0.6940.12°¢
At 89.794530°c 89.994621° 89.89+462°  89.964731%  89.804541"
23 EBREIEE KT Rk Ko BEFFNER IR AT B 237 /5 R s &

MR

F SPSS19.0 % X HH e HE IS I L i b B
e\ BRI, WS AR o b S T A AT
ZERUER 3 FioR.
MK 3HATLAE Y, B RS IR A S B

o E SRR E R S EAE, MO BB RN
0.525 A1 0.665, [ &R IE FIA BTN, ELEH
P 25 X R A ot S A 34 b ARG T 4 Bb A B3R 1

3 UAH G, FHOMERE) 1) 8-0.546 F1-0.394, 15t A
B 5 TR IS I S AR IR, ISR BRI XUk 4705
A 1 AT 43 b S B

CREER 2 MR 3 MIEEIR R, 6% IR NI SR i
For AR SR 28 Je e RAE AL IS B e, HS
AN RIS R F A BRI R(1.5090) WV iR (1.53%). v
TR I R(5.29%) , K77 S AR (T Ao B 22, AT g
F T %) A i DA B A T 341 1) 5 0 AR e BRI ) S
I, AT AR J5f 1) 26 S 1A A 12% 8 BN N
s, HERSERS, BRI KT EmERIE
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JRE W o0 AL BRI 51, TR T R 4R
Wor ik, 2, 425 Al R IR S B . S50t
S REP, BEAERERE AR R R, WA I e

%, TG A b R DRl Sz 29, B R )
e RS RIf AR b, R AR R A B AT
%, A BPH LR AN (AT E R, AT B KA 52
BIFCm, PR AR R O D, BRI R A R
Pl o I T S it vy I 7 AR A N RN FR B DUk
FIt AR B F) 5 B AN S 22, %l BN I ™
RS IR VBT RERT B0 S 2.84%, HIXH A
RERETRIN B A AT R =2 UK 1 0 AU

% 2 RN IR MR TR KUK MR A0HEx & 2

Table 2 Varieties and relative content of volatile flavor compounds in air-dried sausages with different concentrations of sucrose

BRI
Rk
6 9 12 15

Bz K 57.124455° 441945389  57.274284° 60.2446.18° 59.99+309 "
S 21.894214% 27514158  21.384273% 19.074054¢ 20.8542.46°
72 3.0040.65" 2.84+40.68° 2.85+40.18° 3.1240.26° 3.0240.48°
e 5.1540.27¢ 13.6040.41° 6.4640.85° 5.9540.96° 4.2340.26°
GEES 1.0520.43° 0.7140.00° 0.54+0.10 ¢ 0.8640.23" 0.8440.20°

B A 0.9240.40° 0.36:40.03° 0.4140.21° 0.17+0.01¢ 0.1840.10¢
S 0.1320.09° 0.0940.02° 0.1040.10° 0.0740.04¢ 0.09+0.08°
vk vl 0.1520.05° 0.0840.04° 0.1140.06" 0.0540.02° 0.0740.04¢
ek 0.0320.01° nd 0.0240.03" 0.0240.04" 0.01:40.01°
L) 0.3540.03° 0.6440.11° 0.750.07% 0.4040.03¢ 0.5240.20°
384 89.794530%  89.99+65.217 89.80:44 62° 89.9647.31% 89.804541 "

* 3 MRS ES AR EE X T

Table 3 Correlation analysis of the content of flavor compounds and the concentration of sugar

A S S 3 [FES
FEAERHIE  Pearson Correlation 1 B525(%%)  -546(**)  .665(**)  -.394(*)
B K Pearson Correlation  .525(**) 1 -980(**)  .716(*%)  -.967(**)
Bs & Pearson Correlation  -.546(**) -.980 1 -.696(**)  .901(**)
7 Pearson Correlation  .665 (**) T16(*%) -.696 (**) 1 -.685(**)
&S Pearson Correlation  -.394(*) -.967(**) 901(**)  -.685(**) 1

E: *RTRFER (p<0.05) ; **ETHEFEF (p<0.01) .

3 g

3.1 KM HS-SPME-GC-MS J7iZ:% AN[a] BRI &
(7 AT RERGHEAT T 4 BRI 258 45 R ) SR 45

B, BV GEL R, BRYRIFIE 30
Rl I, Hrh DLOEAR CEBRYIR (BHEC R
Llig. TRROHEE. FR G BIROED NESH b
SAFE RN I 54.44%F0 17.25%, 1 6% LR s =i 1
(1) R FHE b KRR R 104 i, FRISSTRZER
RPN, R ERER YA BN 27.51%.
1% W5 AN BB 13.60%, (7] EbHCAth e AR i o)
TEMIFES RS . BRIV AR & 7 & B m. AWEAL
AR AT RS B E A — e LLl e b, AE
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