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ABSTRACT: Objective To explore the effects of different pretreatment temperatures of Tuber melanosporum on
the qualities of Chinese sausage. Methods Tuber melanosporum was added to Chinese sausage and pretreated at
different temperatures to investigate its effects on the qualities of Chinese sausage. Results The addition of Tuber
melanosporum in Chinese sausage could cause lipid hydrolysis, significantly increase acid value and b” values (P<0.05),
significantly reduce L* values, hardness, springiness, chewiness and sensory score (P<0.05), but had no significant

effects on ¢ values and cohesiveness (P>0.05). When Tuber melanosporum was treated at 60 °C for 30 min and added
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to Chinese sausage, the sensory qualities were the best, and the relative content of volatile compounds were

significantly different from that of the blank group (without the addition of Tuber melanosporum). The orthogonal

partial least squares discriminant analysis (OPLS-DA) showed that the relative content of the 2 kinds of volatile

compounds decreased significantly [variable importance in projection (VIP)>1.0, P of Student ¢ test <0.05 and fold

change (FC)<0.5] and the relative content of the 29 kinds of volatile compounds increased significantly (VIP>1.0,

P<0.05, FC>2). Conclusion When Tuber melanosporum is added to Chinese sausage after being treated at 60 °C for

30 min, the flavor of Chinese sausage can be improved without affecting the sensory qualities of Chinese sausage,

which provides a certain theoretical basis for improving the qualities of industrial Chinese sausage.
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Table 1 Sensory score standards of Chinese sausage
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PIAADERE, BRI 6, KEs 8~10
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Fig.l1 Effects of different treatment temperatures of Tuber
melanosporum on lipase activities (n=3)
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Fig.2 Effects of different treatment temperatures of Tuber
melanosporum on acid values of Chinese sausage (n=3)
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®2 TRIEELENENESHREERFNFME(N=06)
Table 2 Effects of different treatment temperatures of Tuber
melanosporum on the color and lustre of Chinese sausage (N=6)

I3eH L' a'fii b{H
EISE 60.75+0.26" 8.20+3.03" 7.70+2.23¢
X REZH 49.64+0.62° 7.49£1.59"  13.27+2.32%
60 °C#H 44.77+0.74°  7.53+3.23"  15.59+2.88°
70 °CH 46.81£0.25°  5.83+0.77°  12.05+£3.29"™
80 °C#H 41.12+0.88° 6.35+2.45° 9.60+3.09%
90 °C4L 49.57+0.36° 6.63+0.94"  11.22+1.89"

HF: FSIARRING T8 ROR 25 5 1 3#(P<0.05), R,
24 AEIEELEMNERENPRXEFREHE N
B I (4 ST 2 SRy 7 I 1) dl LR 2 —, L&
NZHEA—E | BB AL | B . RITRY
MM SRt . AR NIRRT | 3 . EBE . AR 4
AT EIG AT T, GERUNFE 3 PR WA BIATR A2
TR TR, AR EAR L G E TG R A H 60, 70 °C4L
AR BE 5 25 11 2 T W 3 22 5 (P>0.05) o X IR 2H A E A MK,
80 °CALAH B fi K o 6 b FRA P9 SR 35 TG i 3 22 57 (P>0.05)
MR | bk . P ERYE 3 ANMERRAYLSE A R B X HE
ZH NE VBB A, 80 °CAHMH MM E ;1 60, 70 °C
A E IR S s FA TG B 22 R (P>0.05) . 4F LTIk, X5
FAFZIEAT 60, 70 °CHIFAL BN v 2CF iz A4 A

25 TRIBEELENEMENTREHIRERM
JEVTRE 5 5 2 T I de NI, e

PH WL B IR EERNR . LI MAGURE . k. FA.
PR A5 T R [ A ERZE AR h U F A TSy, 45
W% 4 Ps AR SR, i SR R AL PR 1 T,
RO W0 . 80 il 90 °CLH 728 (4 TG i 25 7 (P>0.05).
X HRA A SUIRAS 22, BN ECmIE . PIEA ST . ik
Zefieid . IR AR FEEFEJTTHL 60 70, 80, 90 °C
00 i 2 (P>0.05), STIRAGFRZE. £&FS M,
60 °CHLAIT-4r 5% 4 TG I 25 2% 7:(P>0.05), T & & T
HALL(P<0.05); TEEMTTIE, 60 CCAHMIT/E B &R TH
M (P<0.05), ULHH—E R AR IR E &S .
WRTE AT AU P 5, 3ok B I BROK fift 2 R BCEIAE S | (6
PEAESE ST ), 255 1F4), 60 °CH5 25 41 e i 22 5+
(P>0.05), I35 5 T HMH(P<0.05), 25 FRFR, BB
TP E I TN, SHALGURS . B AT
R, X S BRSSPI T A R
2.6 EREBEXNPAEREL LSRN

W Bl ST P i AS 60 CAbBEL Ry fe Y
PR R T BRI, SO A M A 1AL (B) AL AL 41(T60)
PR FE MRS AR AR B, 25 R 3 A
5. M 3 AT, s AP AR s E 45 PR ARG,
R ERZE 18 B, RS 12 Fh, BRSO Fh, RS 3 Fh, B 1
i, oM 2 Fo Pifbdldbsee b 79 MR RS Y, H
HERZE 27 Fh, EESS 20 B, ERIS 12 B, S 6 B, mE2E 2
Fh, B 8 Al HAE 4 Fh,

*3 TRIREAEHENENFRXEERMBFME(N=3)

Table 3 Effects of different treatment temperatures of Tuber melanosporum on textures of Chinese sausages (n=3)

e Tl 5 /g N MEL I /g
skl 35198.32+1654.82% 0.56+0.01° 0.49+0.04° 8434.52+1752.39°
X A2 16894.69+659.09¢ 0.35+0.06° 0.38+0.10° 2501.26+645.93°
60 °C£H 32113.70+1182.10° 0.58+0.05° 0.39:0.06° 6538.30+1362.41°
70 °C41 32076.90+5804.64° 0.58+0.01° 0.39:0.09° 6968.59+1104.75°
80 °C4l 63685.70+401.70* 0.58+0.01° 0.43+0.03° 14330.94+4346.26
90 °C41 40511.86+649.60° 0.57+0.02° 0.50:£0.05° 12465.17+2458.60°

F4 TRIBEAEHEMENPRNEFBHRETSHFE(N=9)

Table 4 Effects of different treatment temperatures of Tuber melanosporum on sensory scores of Chinese sausages (N=9)

34l HERE (ERETE N TR i e LAV 5
FHEHA 8.20+0.05° 8.97+0.05° 7.07+0.05¢ 6.77+0.05¢ 31.00+£0.09*
Xif B4 4.29+0.28¢ 6.66+0.31° 8.18+0.08° 7.80+0.12° 26.92+0.29¢
60 °C#H 6.360.22° 7.47£0.16° 8.26+0.07° 8.69+0.06 30.77+0.23"
70 °C#H 6.81+0.24° 7.47+0.37° 7.60+0.07° 6.64+0.07° 28.52+0.49°
80 °C4 7.93£0.13° 7.44+0.11° 7.3440.09¢ 6.67+0.05¢ 29.39+0.18°
90 °C41 8.19+0.16" 7.53+£0.07° 7.13£0.07¢ 6.910.09° 29.77+0.20°
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Fig.3 Composition andéehl'ative content of volatile compounds in RS o 0.26+0.06
1nese sausage ﬂ ﬁ% - 0.15+0.04
HH:R 0.29+0.15  0.14+0.03
#=5 HPREHPELHELEYNEXSEN=6) o 079005 0874039
Table 5 Relative content of volatile compounds in Chinese s ' ' ’ '
sausage (n=6) B4R 0.11+0.04  0.14+0.01
TSy A R 10.59+6.73  6.85+1.14
et s Y E2 s AR N NS 0.10£0.03  0.07£0.01
EEE NI Bt SY IR 1.0120.92  0.38+0.04
@ TL/\A% 43\] Fe 0.4320.27 0.34x0.07 Ra-13-F /BRI ER  13.93£14.35 6.22+10.4
ROR T 0.18+0.05  1.48+0.26 Sl O R I
T2 0.09£0.09  0.09+0.04 - T 1'53i1'15 o
2T HRZ T 0.68+1. 840, e U »
H ‘TA@&ZEHH 68+1.04  0.84+0.20 W0 ks o 0.4040.09
5 IR TR 0.4240.39  5.26+0.87 o
S~ R Y 4 — 0.10+0.01
4R TG 4.74+1.64  3.03+0.69 .
. DIAZN — 0.23+0.08
HEERR 2 T 0.44£0.07  0.30+0.04 WG B 67542 16
E-1-+AEIRZEE 0.75:0.81  0.27+0.03 o O
<5 7 TG FIR — 0.86+0.24
9-541R Tk 0.45+0.14  0.27+0.06 S b A2(3H)-
R 7. 0.05:0.04  0.07+0.01 - ’: H%@ﬂé 0.08£0.03  0.10+£0.03
Bt 1 1.03+0.63  0.92+0.08 U
k5 2. 1s 7.07+5.67  3.19£0.99 Z'Jr‘;’fm 0.08+0.020.050.01
CL R 2 3.68£1.75 321041 N kmim 1.21£1.61 -
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