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Abstract: The purpose of this study was to achieve rapid detection and evaluation of the quality of air-dried sausage under natural
conditions. In this paper, different processing conditions (such as wind speed, temperature, humidity) were used through simulating the natural
conditions, and the resulting physicochemical indices, lipid oxidation and protein oxidation of dried sausage were compared. Then an artificial
neural network modelling method was used to construct a neural network model for predicting and simulating the processing conditions for dry
sausage production. The obtained results showed that sausages with low fat and high protein (protein content 38.65% and fat content 16.06%)
were obtained under the following processing conditions: wind speed 0.80 m/s, daytime temperature 23.60 ‘C, daytime humidity 40.42%,
night-time temperature 16.89 °C, and night-time humidity 54.21%. The established artificial model r values above 0.99 and rmse values below
0.4, indicating that the model can make highly accurate predictions and can predict the optimal sausage processing conditions. Therefore, this
method can describe the effect of processing conditions on the quality of air-dried sausage and provide a theoretical basis for the establishment

of an artificial climate and quality and safety control for large-scale processing of air-dried sausage.

Keywords: processing conditions; cantonese sausage; artificial neural network; physicochemical indices; oxidation properties

WiFsEEA: 2018-06-25

EETEH: "EHBRESIE (2015A030313569; 2018A030313202) ; |-
HRARKITRIBIE (2017A040405036 ) 5 |~ i B 3t %I B1 B
(201704020054; 201807010080; 201806040007)

EEET: = (1994-) , B, BitisE, KERFEMIRERRT
%

WEEE: EER (1973-) , B, fIRA, KERRMIREERFL

AR B E R URIRE . SRR
B RAATE RN, BB R 2 TR
SR, TR S R AR R XU AT
TRt LB . IR, (R
BRI E R I AR W R 2 ANt AT 5 5T 14
SRR, R BURTRERE AR /K A SR LA S — &
BT 21 7 B (AL AR AR TR

151



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.11

NS THI T Z, TR0, B
G 7R A VR 24, BT R
TR, W IR X AL, RiZ L
FHECIRARIEIOIAEE, MUK TR, 77 S 7 B AP A
7R 5y RN, 2B IR, AR S8
U= S KB, BRI S T R AN
Rth o LTI RS 2RV SRR ) g
IREP IR AR « RGERREE, X7 S AT iR
K, HIAR P SR AR AR, ORIk
A pr R TR SRR AR e T
BB A AT PR SR, AR KSR AS B KT

CA TR, BRI SR e N A2 P
N KRB EE LM, TSR T
SRR TR, 5 N TR A 1 2 e T (it
T2 AR AE R T TR RN R 1 2 R A B R L 35 B
BERORBEEME CRARRZ) BIARmE D, N Tz
W& B A R G — R AR L. e Rl
PLEs2e 15k, B AR E. EaER . FHAT PSR
1120 42 80 4E4% Rumelhart™ 2 H 7 £ EM 4
AUEAS IE I IR AMEIE N T2 RS, Ca MmN
TN TARG N 22 g B SN2 16— st
Ao P R AL 5 S Bl N T ARG I 25 N
KEZESIREAR GNGES) PRBgHHE, JFhex
PREAEAT IO, U 2 R 6 i L RS
1] L Sl WP~ o N N 3100 (VN S 2 b o GO
FIN TS RTINS R, @il MATLAB
B INTHEME TG, R R AEEN s
S = PR & VAL <375 S Uy LR 2 S T i B
LT X BARARAF I TIAELRL, I T 254,
DU R T s i A A i T 28 7 N TS R 20 4
e E 7 P S Ay A N v ol

1 MRERE

11 AR AL N

SCEGPTHIRE . IEP. R, B R B
B ARSI T M TS SR T s SRR PR
AR ISR B ELZ IR AE 2 9 7t

12 N&E5%%

TI16-H B AN, | ARIEECE S URA PR A A
GCH-5 BUEEML, | ZRAEBEE MmLA B A F
DZ-280/2SD Z Tfe 575 B LI, AR SETT Sty ias
HEA R AT DHG-9240A #Y B HVIE IR 50 X T1546
R AR AR AR DF-101S St in

152

WL DI BFERS , FRINIRR TR AR AR s HWS26
R AEE B, B —EREEEE A R A A
BS124S ik, FEEZFIIBEAER AR A 1R
e E . B EE, IREEMGERE IR AF]; TD6
B, KPR B OGRS IR AR UV-1800 %
Ay FeEETE, HAR Shimadzu A .

6 2
g i
7\ A0
5 .
4
Y |
N ! e

B 1 NEEEREE TR
Fig.1 constant temperature and humidity drying oven after
refitted
AR A H GHRH-20 BRI FHEL0
RBANHUMAT FE TR G ) ek, Hn 1 i
PRI P XGRS, R
FREER (D, KWL (2). HEAEEnEE (3).
IR PRI AZ AT ok 2 A1 T HEAT A R AL B PR 78 TRk
BEEE (4. IMAGEE (5. KiE (8). A&k
(1D, FESEHZSANE (10); K PLC #56il, K
XPBCE IR IR . IR T E 3.

13 F&

1.3.1 AT IEhegHl4E
Bi: A AR R 8:2, 4RI CARLE ET,
TEAHEREN 0.01%(W/W), HEPHE 129%(W/W), 52° FHIK
2%6(W/W), BkE 0.2%(W/W), £k 3.0%(W/W).
T2

ik

) H| e }—-| W H EHLIES H L H T \

WAL AR AFERGE, R W U A
ik b R IR

2 1. BHUHENRE 25 °C, RN 35%, it
P& 12 hy B IAIREE 15 °C, RN 45%, Mt 12
h, AN FERGEIEHIZE 0.5 mis, HESEZE KN
20%LL T, 18 .

%At 2. HIANREE N 25 C, AN 35%, M
12 h; WENREEZE 15 °C, N 45%, KLk 12h,
MUOEAEHIE 1.0 mis, JELEHUEZIK A 20%LL K, 15




MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.11

o

%At 3. HIANERETE 30 C, JRFEN 40%, Ht#s
12 h; BIERFEREZE 20 °C, RN 40%. WG]
1E 1 mis, JELLHEZIKI N 20%LL T, 150 .

%At 4. HIAIEREFE 30 C, JRFEN 40%, Ht#s
12 h; BIEREEREZE 20 °C, JRSEN 50%. KU
1E 1 mis, ELLHEZIKI N 20%LL T, 150

E AR (2= AT D : SR BARTEE O
N 1~2 A4, AR 12~30 C, {5 30%~55%,
R E 12~18 °C, {7/ 40%~55%, X1 0.3~1.0 m/s.
HEETRE KN 20%LL R, 5.

T A FUGEE) 4 LI i T 46 AR A
TERTHAR SRS B, X I A it O s i e g ¥ 25 (RO
KRR RASE
1.32 JEMIE IR E

pH i GB/T 9695.5-2008 5 ; & [ 5l EAR
#5 GB 5009.5-2010 Wl & ; M Wi & &R M GBIT
14772-2008 ¥l 5E
1.3.3 ERME9ME

Z: 8 GB/T 5009.44 #E M 757%, BEEMNE 3 K.
1.3.4 FRAAE LGN E

%8 GBIT 5009.44-2005 11 GB/T5009.37 XA
AbFRFNIN E, EEME 3 K.

135 TBA#ME
S B ,

14 gt

PRAET™ AR M SARRFAE , A SRS Z S %,
IEHCANRNRE « IR KRG BR I T4 AE5t 50
i R IS . URRE S B 3 KRG . AL
BRI MATLAB BT ACHE . S FfE4E AT
Pz L L AN = I i b P R e A s g
i M 3 E RN ARG I 48 A7 I DUREA R 22 5
s I T AR i 1) R

LA SCR 3 J2 16 3 ) 4% 16 N A 22 ) 4%
(22231 Fi|F§ MATLAB 1) Neural Network Toolbox %
GUREISEL, Bt T —A 3 ERIAMERE N T 4%
ghR, ENE. Fas 2R R = o .
RLA2 FR, PLpHE. EAK. f5. 8 4u
B BRI TBA NN R; DLXUE (m/s). HIaJE
E CCH. HIERE (%), WIAEE (C) AR
(%) A RERZENESEC 5, FHT
RN “transig ” BEL, i E 0B ECHBRNT)

“purelin”. WhERECA “Sigmoid”. LAk, T 1 A
2 fiw, ATEEHE 5 NI, LSBT
TEETR PRI (P BRI o

F1 ANLHEMBMAETE
Table 1 Input variables of artificial neural network

| pH 14 &4 1% RE W 1% TRl (107%g/g) MY (mglg)  TBA/ (mglkg)
5.84+0.05 32.38+1.25 16.06+0.11 0.020+0.001 2.14+0.05 0.83+0.02
#AEE  5.93+0.05 35.65+1.42 17.42+0.07 0.016+0.001 3.74+0.01 0.60+0.02
5.72+0.03 38.65+2.01 8.93+0.05 0.010+0.001 3.00+0.02 0.52+0.02
SESE 5.87+0.01 33.25+1.12 15.89+0.45 0.025+0.001 2.63+0.06 0.90+0.03
FR2 N\ITHEMERMLESE
Table 2 Input variables of artificial neural network
M Rag/ (mis) B AR E)C B 8% /% R R EC TR E Y
0.5 25 35 15 45
AL 1 30 40 20 40
30 40 20 50
IE% 1 25 35 15 45
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Fig.2 Prediction of the artificial neutral network
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Table 3 Predictive results of artificial neural network

;A g/ (mfs) H 8% Z/C B 18] % /% &R ZC TR 18IS Z %
r 1.00 1.00 1.00 1.00 1.00
rmse 0.02 0.07 0.15 0.10 0.37
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Table 4 Natural conditions and the optimal conditions designed

I E PHAEL ZE@F/% FEiI%

T ASA1E (107%g/g)

B (mglg)  TBA/ (mglkg)

&iH&t 572 38.65 16.06
A AREHE  5.66 35.68 26.13

0.01 214 0.52
0.01 4.58 0.75

x5 REMMNSEHNRAEH

Table 5 Optimal parameters of the prediction model

A Raz/ (mfs) B BRI C B )2 1% RIB)REIC TR 1%
At A 0.80 23.60 40.42 16.89 54.21
| R 0.81 30.82 39.75 20.09 41.80
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