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Preparation of Dry Fermented Pork Sausage Using Radish Powder as a Source of Nitrite
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College of Chemical Engineering, Xiangtan University, Xiangtan 411105, China; 2. Institute of Agro-product Processing and
Nuclear-Agricultural Technology, Hubei Academy of Agricultural Sciences, Wuhan 430064, China)

Abstract: The feasibility of using white radish powder as a nitrite substitute in dry fermented pork sausages was evaluated.
Four groups of sausage were prepared by using a multi-strain starter culture (VBM-60, Sacco): negative control (NC, without
nitrate or nitrite), positive control (PC, with 150 mg/kg sodium nitrite), 0.5% white radish powder (R0.5), and 1% white
radish powder (R1). The effects of nitrite substitution by white radish powder on the physicochemical, microbiological and
sensory characteristics of dry fermented sausage during production and storage were investigated. The results showed that
compared with the positive control group, the R0.5 group had higher thiobarbituric acid reactive substance (TBARS) values,
better visual appearance, and lower pH, redness value, hardness and chewiness. However, no significant difference was
observed in moisture content, total volatile basic nitrogen (TVB-N) value, brightness value, elasticity, cohesiveness, total
bacterial count, tissue morphology, color or flavor. During storage, the R0.5 group had higher content of nitrite and lower
count of lactic acid bacteria. The nitrite content in the R0.5 group was 13.03 and 16.48 mg/kg at the end of the production
and storage process, respectively, which are below the national standard limit. The results indicated that 0.5% white radish
powder can be used as a natural source of nitrite for the production of dry fermented sausage.
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Table1  Criteria for sensory evaluation of dry fermented sausage
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Fig. 1  Changes in pH of dry fermented sausage during the

processing and storage periods
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Fig.2  Changes in moisture content of dry fermented sausage during processing
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Fig.3  Changes in nitrite content of dry fermented sausage during
processing and storage
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Ko ROSZFIRIL I L*ETE N TR 53 B 8] N 22
BE, (AERGEIANA B %R (P>0.05) .

42 FIHAE N CREE LA ik

Table2  Changes in L* value of dry fermented sausage during
processing and storage
W A NCZ PC RO.54 RI4L
0 58.18+4.74%  57.05+133% 54794078 5237+087%
3 67.3810.61"  6626+1.03"  63.85£0.61"  61.17+0.38"
6 63781038 65441130  64.2211.66™  60.18+0.94"
9 56.1612.16"  55.07+029%  5385+1.66"  51.16+1.25"
T 12 48354034 51574£075%  47.99+333°  52.34+1.01

15 48174096 49504159 47.11+£1.10"  50.28+142%
18 413542.20" 45384264 4435+ 1.10°"°  45.66+0.61
21 30.83+11.59% 44881178 4616130 43.01+1.65""
24 44624334 4504011 44.97+0.58""  47.56+0.91™

10 4136+ 146" 46.9310.95™  44.64+146""  44.86+1.25™
/a1 20 41.524248™ 45502067 43.80+1.86™" 427740777
30 41.6312.68™  43124092% 42924108  43.75+0.80""

i FTARNE FRERREREE (P<0.05) 5 FFIAFRKEFRE
INFERTE (P<0.05) ; #£3. 4.

a*{E AT DL il H PR o 3R IR AR A R A . TR 3
Fios, MRS, SAFmRaEBAEL ETHET

Pty . HERWT: —J5m, 0~3 dBRPCZ44, NC.
RO.SAIR1ZHFF & o Y AH R #6 & =08 i 7t s (EI3)
VA R 352 R 77 AENO, NO5 LA ER (45 & T B0 A
BEWMaEE, ERssdEfaeEnaa™; 50
M, #FW7E KBS FE P AWK, 3 3 FE A
WK . 0 s B EOS AR R, R DT A T R Bk
BT LS LR e R I R R A RO,
TIE A B KR R, 33670 i R A el B
4 HFEFH, PCA I a* (B 76 B A I TR e o 72
BREFERTRIA (P<0.05) , EMMT.9~15 dFIFjEK
10~20 d¥2 % = TRO.54L, 7EMNT.9~18 dii % = T"NC4
(P<0.05) ; ROSALMNINTO d—H ZEI7jK20 d¥4 52 5
FRIZA (P<0.05) , {H5NCHLLE N TR 5 4
WA LR EZE R (P>0.05) o SHERa*E KNI
P& HEMTBARSE (E4) K/ANBFAHR, [A4HEENIE
TR ZETE S I R R I R A AR )
FFEROKF B 1R 2R ALEE 5, AT IA Rk A R B
Ve SEEESSE, BETEASGNAEAN™4, 33
T e E . sbAh, & MR RERE O AR b
MEMAEEREIER, AR RaE TR,

#3 FIAAEI TR o i AL
Table3  Changes in a* of dry fermented sausage during
processing and storage

B Wl NC4 PCAL RO.54L RI4

0 937+1.60°" 979030 8.08+0.99  7.58+0.17
3 800141 947+031™ 8081052  7.81+040%
6 9.69+£050°  10324+0.16"  873E£1.64™"  8.40+0.54°"
9 952+0.50°F 11642034 10.72+0.66""  9.34+0.14™
mL 12 1151£0.07%  1324£058% 11454026  9.23+0.33"
15 1063011 1220+0.64™  1097£0.64" 936045
18 10824087  1215+028% 11214065 8.66+0.64""
21 11.072046™  11.49£0.68"  10.14+£033"  82240.37°
24 950+ 116" 957+025™  893+£0.09™  7.77+0.13°
10 11.97£023%  1139+041™  10.10£043°™  7.75+0.62°
5 20 9611285 1145+038%  9.65+032"  8.10+0.64°
30 7T60ELIT™T 8431071 7414043 6334007

MRAFTR, KEEBGARTH, SHEBHROE R L
TR 0~9d, ATREHE T /KRR L BRI TE
B F AR R D EAR IR I8 d R4S R,
FHFEHFIEBMARE TP, 4 HEEMT, ROSH
HIbEAE I TRl b s, RIEMbHEAMT3~6 di
EE TNCAMPCH (P<0.05) o ROSHKbHELEM T
AR AR TNCAH, WREE B TIXHEFM KD & &
B TNCHMIG . H—J7TH, HTRME Mg
BAREAAER, AT LU P LA & A AR R LAL
B, FHEOHME R,
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Table4  Changes in b* value of dry fermented sausage during
processing and storage

W R NC4L PCYL RO.541 RI4L
0 13204154 13994039 1426+1.03"  1348+0.50™
3 10.08£0.68™  1097+0.50" 10742039  12.22£033"™
6 929£022°°  970+026™  1145+049" 10212065
9 840031 938072 1091£0.16™  9.65+125%"

ML 12 8192057 10641053 898060  9.28+0.67
15 877+£064™™ 8742069 9201049 9174017
18 6.651076%  790£0.14™°  848+031"  7.05£084%
21 8042090 754+067"  8.18£031™"  6.98+0.53%
%4 77620517 69120660 7.92+0.13"  8.59£030°"
10 9451052  7.83+0.39"  889+0.97™  749+0.69°

R 20 675104 878E116™ 8101033 7.38+0.54%°
30 720£1.03%"  69140.70™ 177£007% 80810445

2.5 AN sEHE TBARSE 32 40

TBARSH & J W iR i A A FE B 1) B 2 4 b, ARER
DA 00 I 7 I8 1) S A 7= P T I O IR R
Y s, HEERROR, BRI AR e, R
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Fig.4  Changes in TBARS value of dry fermented sausages during
processing and storage

2.6 INTCANEEA A TVB-NAE F A2 4L

WESHTs, NCAHAPCH K TVB-NE AN T
R R ik A o 23T 0 s TRO.SZHAR I TVB-NE
TEIN Tk 2w e 3 iz ek, 5 T B ) 32 4 5 m .
TR (0~15d) , HITFHESEEMER, 850
KT fr= A& B2 &9, RN XY a5 8
W 23 R TR A HLIR A 45 &, TERGER IR, REMLENW
Z v, L TVB-NMEIE . I T/E8, REEITG
BT, BTSABRMYIEERAR, &EER S
BRI Fre B S PR AN, (A 7 26 PRk
YA G SREYFR TR, SEFSTVB-N{E R A
Pesh™ o PN R PEE R A, PE X R 2 4 B 1
RS, B, REEEM, KBRS AR A i
G, ETVB-NEZHEIn; masm7T % My &g
AESRIEER, ] TR AR A, B
B, HHIAE R, A S ETVB-NME T . (HR
0.5%% MY IE I EE R e ks A & R E
B = FITVB-NE, 5 KAl BE & T TVB-NAE 2 fEA A
D5 B[] AN 5] 0 2 Jl i A7 W 5, b 3o 2 P B A7 72 R
FEAERIRZE, FESRIHNEE SR TVB-NE AR K%
5o BARIEREA Rl — S

—a— NC41
—o— PCY1
——RO.54
— RIH

0 5 10 15 20 25 30 35 40 45 50 55
I ffl/d
P54 TR HIY T VB-NA w4 L
Fig.5 Changes in TVB-N value of dry fermented sausage during
processing and storage
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Table 5  Results of sensory evaluation of dry fermented sausages

T i NC4L PCZH RO.541 RI4H

A 18.70+2.21" 17.10£2.73" 19.30+1.25° 20.40=+1.90"
MAURAE 20.10£3.07° 18.90+2.13" 17.70+3.06° 17.00+5.08"
5 20.50+2.22" 19.80+1.99° 17.90+2.56" 14.10+4.41°
AR 15.10+4.31° 13.60+4.84" 13.00+2.87° 14.70+3.53"

VE: TR PR E R B3 (P<0.05) , FR6[H.

29 REEE IR b
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VAR 5 P B I R, R R T AL R S5
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ME M 2 s TNCYL (P<<0.05) , {HEFELTPCA
(P<0.05) ; HAROSHEZEMTRIZ (P<0.05) .

#6  REETHMGITER

Table 6  Texture properties of dry fermented sausages

FEdh NC4L PC4L RO.54L RI4L

Tl /gf  10239.504305.52° 13923.50+824.64* 10 186.001339.80° 11747.504229.29°
it 0.73£0.01° 0.7240.03" 0.72+0.03" 0.77+0.02"
R 0.6740.01° 0.63£0.02° 0.64£0.03° 0.60£0.03"
TEYE/of  3752.874180.16" 6063.761384.64 4510.114280.94° 5466.41 28895

3 4 #
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BN LL0.5% 1% A I & NS P R BT i
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