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Effects of Different Curing Agents on Volatile Compounds of Chinese Fermented Sausages

CHEN Xiao, YU Xiang, WANG Yong-li, TANG Jing, ZHANG Jian-hao™

Key Laboratory of Food Processing and Quality Control, Ministry of Agriculture, College of Food Science and Technology,

Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The volatile compounds in Chinese fermented sausages cured with three different curing agents (sodium nitrate,
sodium nitrite, and their combination) were extracted and analyzed by SPME-GC-MS, and the effects of these curing agents
on flavor compounds including those derived from branch-chain amino acids were explored. The results showed that the
curing agents affected the content of flavor compounds. Sodium nitrate contributed to the formation of flavor compounds
such as ethyl acetate, butanoic acid, 2-butanone, 2-pentanone, 2-heptanone, 1-hexanol, 1-pentanol, etc.
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Table1 Ingredients of and starter cultures for fermented sausages
fic o8
TP PR 5y 250 % 75
A o 5 U %o 25
R U % 2.0
R 55U % 0.8
= IR BN 5 HU % 0.3
Ky o = 53 45/ % 0.3
WK J5 43 40 % 0.25
I HARORS 5 4350/ % 0.3
TEERENN N/ (mg/kg) 0/600°
RS BRI S/ (mg/kg) 0/150°
L-HuR MBI/ (mg/kg) 0/500°
HIPFLAT #4045/ (CFU/) ~5%10°
AR & BR#/ (CFU/g) ~5%10°
TR B & BR )/ (CFU/g) ~5X%10°

VE = a SARE R IR

13.1.2  FhakfE

VTR B BB RN SRR T 25, T &
F—30 C&MTF &Y. ¥ g If T 2 i 1 o 72
N & AR, EHI48 h, FEANEF, BAJEHEAEE
48 mmfRJFE A A o K HE LT (A i B R T E R E N
AT . RIS RE: 24 °C, 92%~96% AT
(relative humidity, RH) 48 h; 20 ‘C, 83%~88% RH,
72h; 18°C, 79%~83% RH, 96 h. /&L 15 C,
74%~T77% RH, 14 d. 75k EE R G B 2560255 I 0,
F—20 CUkFH .

1.3.2  FEA A o B

K534 Bl E 2 I GB/T 9695.15—2008 (A5 P
mKAEEIEY + KR (water activity, a,) W&
FIF K 535 BEAXAE2S C 46 F T AT pHAE M & R A
XpHit, WIBESKIF RN 1.
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TERIARICAIFE20.0 g TH 48, IIN180 mLAEHE 2K,
A I 2830972~ 3 minffl] 1 LOFE S 20, SRR
10 M6 EEFR RS, I3 N EE MM SR 7. A RMIEN
MRSEFAERT 738, 4 BR B ik FHMSAB g 55773, 30 C
AT RIFR3 do
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RYEDTRT, ZEHCKTRGBUE SR O AL, F220 CH%
£ n#450 min.

FIHAAH 3% - i i (gas chromatography-mass

spectrometry, GC-MS) L5 #T #8 & PR R ) i o
Wl RE K R B 420 SR LG C IR HEAE 11 F-220 C 44 i
W6 min. F T2 B 4% &MY B 0 B 418 A NDB-624
(50 mX0.32 mm, 1.05um) ; TWAMENEHS, WK
JE 0.3 mL/min; @R FHEE 220 CRHA 3 ERE
B GCRA3 BAEF R : WIIRIRE 38 C IR
FF13 min; FFEEMINZE110 °C, BRI % N3 ‘C/min;
2 Ja ETFE150 'C, 4 C/min; HJaEEEF210 C,
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70 eV; JFUEFAREEEIm/z 40~300,
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HORN SRR (AT H02 T 8001 Sy s PEAKH -

1.4 HdESHT

BEAGFIEZ DMEL . P LI HE H Microsoft
Excel AT 4iiH ok, SAS 9280 A FHEAT AR Rl % 4
#r, P48 2 18R Fisher’ st /N i 3% 2 kb T 2 7 8
EVERL .

2 SRS

2.1 HEAL RS b e

7 iy AT 1 ek A2 A (1 p AR 5 a1 2 A6 00 2 i s
FaE 52 ar2 MEAER . pHEZWELFTIR, a,
HA A E2FR

—o— RN
—o— WRHERANAL
—— IEAHER A + DU M R B

0 3 6 9 12 15 18 21 24
i) /d

F1 HHECERT AR PpHERERL
Fig.1  Change in pH of fermented sausages with added different curing

agents during ripening
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Fig.2  Change in g, of fermented sausages with added different curing

agents during ripening
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23 ) FH T 2 BN B IV i PR A AR O R 1 S A AT A E
TRt KRR TE . T H-7E 19965, H 22 E B R ILW
5] 760 BR RS 1) T A R D B B S AR T AS S T TR
o 2-FRIEPIIR . 3-FH LT R AN 2- FF I TR 23 0 KU T4
AR RN AR MAEMREER, X T&%
KRR e I E AR . JRREA = — 22X LAY
BT A 7 LT “sweet” FARITE L E A EEEH;
e EA BRI =2 Rik3 M id ] L L
KRR B R, KT Rk Bk 54k,
JUTAE TR & i #2 H 300 05 3 A W A R HR I A o
(), DB A E e — MR T 5 N RR R SR I B . B
TR A P & ERm T UERE, HERFIAE
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Table2 Volatile compounds identified in the headspace of fermented
sausages with added different curing agents
SRR

(X10™) H

KI BRI R — e
R B URE TR

A W sRnEmmA
BRI ATARIH

887 ethanol L 1311 1287 12.56 ns
888 ethyl acetate LBLE 837 559 543 *
954 2,3-butandione W H: 052 065 0.59 ns
1370 acetic acid LI 1447.651295.19 122850  ns

1246 3-hydroxy-2-butanone IRELTE 15120 1735 o564t ¢
1577 butanoic acid T 8245 8023 M2 ns

1540 2,3-butandiol 23- T8 163 026 12 *
AR
787 2-methylpropanal 2P 74559 738 ns
1070 2-methy-1-propanol LR 020 031 0.36 ns
897 3-methylbutanal RETR 889" 431° 457 *
880 2-methylbutanal LHETE 421 219 228 *
1190 3-methy}-1-butanol 3HETH 426 218 421 *
1082 2-methy}-1-butanol LHETHE 0561 0253 054 *
1521 2-methylpropanoic acid 2-FERR 016 0.09 0.07 ns
1617 3-methylbutanoic acid FHETRH 417 208 221° *
1605 2-methylbutanoic acid LHETH 043 027 029 *
1542 3-(methylthio)-propanal MR 989 624" 666" ¢
1465 benzaldehyde PR 180 125 101 ns
1579 benzeneacetaldehyde E4 369 392 374 ns
1664 acetophenone LW 37131 382 ns
s A
850 2-butanone 2L THE 39.60° 2896 1978 %
896 2-pentanone 215 944" 932 5760 #
975 pentanal s 1882 2123 B0l s
1231 heptanal i 1463 1607 1714 s
1165 2-heptanone 25 1458 788 575w
1345 1-hexanol Lo 819° 1837 1677
1065 hexanal CE 7290 85.67 83.03 ns
1104 1-pentanol R 935 405" 378 *
1035 2,3-pentandione 2,3- M 0.17 021 0.15 ns
RBRTERDR
954 methyl butanoate RATHTE 004 0m 0.08 ns
968 ethyl butanoate LETHFE 028 019 0.21 ns
1057 ethyl 3-methylbutanoate SHHZET]PE 003 0008 0018 #
HAKIE
987 1-hydroxy-2-propanone I-REED-TM 1859 1694 17.13 ns
1875 toluene % 182 193 1.85 ns
1942 phenol g3 034 037 031 ns

7E : KI. Kovats Index, R} FLIRIRFETREL ; FATIE AN P REFRORZE T 55
s, ZE AR (P < 0.01); 5+ Z R EEP <0.05);ns. ZRAEEZP > 0.05).

[, TR A AR =k Ul , i ER N XS T
SCHERR SRR ot B eV o R R A ) 4 v
TR BRI B B T 3 = T WA FR BN I 4. X5 4R
EUHREA -, FACRIECRET K. S
W, A A SRR, XU 2T Y T N B o1 L P
EALT WRER AR (P>0.05) , 13 L8 A E EHIE
AS3-FRHE-2 T I B = AE MU A ER A T ) 2 A S 2 e TR R
BHIERIZH (P<<0.05) o T T HRVE NI T4 I 5 21 K %
BRWR AU ES R (DB, (ERSER AN AL S B T
T .
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AP GE LT WBTE . 53 ANE A 18 R T B 35 BT 11 1
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