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Change of pork flavor on endogenous lipase by electronic nose
MENG Xin, YAO Xiao-lei, SHANG Hong-li,SUN Jing, WANG Yu-tian

(College of Food Science and Engineering, Liaoning Medical University, Jinzhou 121000, China)

Abstract: In order to study the effect of endogenous lipase on the pork flavor, the optimum reaction condition was
studied through single factor and orthogonal experiment. The electronic nose was used to detect the changes of
pork flavor by different enzyme treatment.The results showed that when the time was 40 min,the amount of enzyme
was 30% , temperature was 37 °C, the pork flavor score reached the highest point by sensory analysis.The
composition of sulfides, organic sulfides, aromatic and ethanol was increased significantly, meanwhile, Principal
Component Analysis(PCA)and Linear Discriminant Analysis, LDA( LDA) analysis further illustrated that the flavor of
pork was effectively improved after adding endogenous lipase in a certain extent.
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Table 1 The condition of single factor test
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Table 2 Factors and levels of orthogonal test

by influence on pork flavor

SES
K AR B AR C it b
(min) (€) (%)
1 20 30 12
2 40 35 20
3 60 37 30
4 80 40 40
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Table 3 Standard table of sensory evaluation of pork flavor
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Table 4  Properties of sensor on PEN3 electronic nose
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Fig.1 The influence on meat flavor

by different temperature

2.1.2 VEFHE RIS PR S UK RS20 7 fe ddi A FH i
JE 37 CHIZAETT A T AR B 1A 0 Pl XU
HISZIE o JCE 2R A PRI R AN IE 2 o, AR I (]
M 10~40 min, 54 B JECE 285G VF 20 AW TH s, 4k Sk
FEA A AL, X A A XU 8 v AN T ., SR 23845 0
OB, BT 2RI A E (p >0.05) o 5
75 LB AL i XU, 49 24 2 57 I (] AR AR 77 AR, 24
YEFH 40 min B, A & B4 B 4l | 5P XU 45 PR 3%k 3
I AR, PRI B PR IS D AR R 40 min 45 fe i
YEFHRSTE]

100

90
80

10 20 40 60 80 100
I ] (min)

P2 IFTRIRT P i XUR (9 5

Fig.2 The influence on meat flavor by different time
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Fig3 The influence on meat flavor

by different concentration of lipase
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Table 5 The results of orthogonal experiment L, (4°)
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s N ; o BELZE
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(min) (C) (%)
1 1 1 1 83
2 1 2 2 82
3 1 3 3 86
4 1 4 4 81
5 2 1 2 77
6 2 2 3 86
7 2 3 4 89
8 2 4 1 87
9 3 1 3 83
10 3 2 4 82
11 3 3 1 80
12 3 4 2 83
13 4 1 4 85
14 4 2 1 85
15 4 3 2 81
16 4 4 3 81
K, 331 328 335
K, 339 335 323
K, 325 337 336
K, 331 332 337
k, 82.75 82.00 83.75
k, 84.75 83.75 80.75
k, 81.25 84.25 84.00
k, 82.75 83.00 84.25
R 3.55 2.25 3.50
BT K A, B; C,
HEFK A>C>B
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Fig4 The curve of sensor response about pork sample
TE A RER T B BEASE Y 5 B SR T REAL BEAG R A

1

10 2

6

B5 RRE R0 5 o T ik R
Fig.5 Radar chart of pork sample
TF A DR S AL BT B PO R R AL B
TR LA i L 5 X 43 B8 32 B 43 4 T 3R AN 1] 6
Fimr. ElH a RoR & BBV &4 BRI A A
PCA 537, b Fem & I AEVE AR B TE 35 R 1Y
PCA 43 #T I, B H 4 A 1R A 2= B HE RO 9 XK 11
AR R . TS PC1 AN PC2 PIAS E5h BF&,
Pt R B, HP s — i e i
7 2% BTk B4 11K 99.35% F1 0.63% , Eitik 95% LA
., 99.98% , B PC1 1 PC2 B2 &40 & B 115
B AT AR R AR AR AR A . FEAh 22 R R B R
BUFE PCL |, Hrp AR 3 X RERR B M5 B SR 4 55 B 6 13

20164 50557 295



I@%:ﬂ%fﬁ

Science and Technology of Food Industry

LT3R A 30, AR TS NG W7 il A9 A o B 15 R
AL SLROMG R 1) ZE A2 By, T D W G BEAT 28X S P A
mio BRI, BRI B A U TIIR JU7 1itg 10) 4 1A A A AT
TEE 225, HL T 5 T DAARGF 96 P DX 0o DA 5
A 38 o T 0 o BT B T, B SECRY X 0 ES IS I
i TV A o FD AU

3 4.5

Q TR b

s 40 BRUEAL: k5

235 Mg FEREARSCHE (b)
5 L NP R AN g

% 30 }ﬁ% A2 5E:99.98% b

§ 251 @ i 599.35% %

S B r:0.63%

g 2.0 (a)

2 4 6 8 1012 14 16 18 20 22 24 26 28 30
1.main axis(Variance:99.35%)

6 Kb IS B ARE i R 137 B PCA 2347 14
Fig.6 Two samples of pork response value of

PCA analysis diagram

T : (a) JE A RE LR AL AT 5 (b) 55 A RE S B AL FRS .

PR ZHL A i FL 7 S DX 43 9 88 P 3] ) = 40 T 25 R
7 s o v A 10 1B A SR TR] b v 8 R XUR 1Y) 24
PR Ao MNFNEE LD A= LD2 w4~ F= 4 |
LR 22 e P A — Ol A R
Gy B 5 25 BTHR R 4300 Dy 99.71% i 0.29% , Rtk
95% LA I, BiAd LD1 il LD2 CL &4 & AR KA B i,
B A% S B i I B AR o 3 P U5 XU R fifg b L
B R i 22 ) 35 8 e 5 — 32 3 ok X 43, HITAR
EAE AL BRI 5 B X 45, B B i il DUE L P R AR O e
R AR BRI BE B I 00 XS0 I, P X BRAE A 24
SREAE3, B ANRE 5 B i A & A5 B 3, 50 BRI
2SR BT RN REE T, JLT AL T AR R —
K, PR 32 43 DT R $R R ik 100% , I Jo 8 A5 L it
o IX—&5 IR, BRI B AR G g Ui B 0 5% R AE
B EAATERE W W 25 00, ) o T S ARG I WT LA AR 4

PR X 57
BN % Q Q
Bt 20 2 0 o b (a) (b)
FE B AHOCPE
TTE R ZE 0 o b
AR §:100%
S E199.71%
B FR0.29%

2.main axis(Variance:0.29%)

UGG N U G SN SN NS S )
—NWEAOUANAI0ODO—N

1 2 3 4 5 6 7 8
1.main axis(Variance:99.71%)

F7 b PR S A5 PURE S D LDA 247 18
Fig.7 Two samples of pork response value of
LDA analysis diagram
TE: (a) RZRFAL B LDA 73418 5
(b) Z Rt RS 1Y LDA J3#71E
3 itig
PR IS XU ZHL AR A8 AR i B 2%, 35 28 th G R W) It

296 01005

bR g

FIEFRNG PEY) BT 20 il o, AR W L 3= 2ok R+
PR B 2GR, AN oL L | U B AL TR T/ K A
TV A 32 B2 YR T AL IR FE I3 72 v ™= AR i 44 kM
KUK T, ANANAE AN ) L 35 B Al & ) Sy — S 44 34 55
FACE W) o NE VTR PR S AAR P = 4 3 e 2 2% P XU
WymE i) R ZE AR A, = 5 08 T 0 K R R AR RN .
WA A S TR 59 BE T T DL A IR AL P A
WA S35, Bl T WNERE Y E 4, kA
AR Z W58 P\ SR i 25 T, 38 a8 1] ) & o s n A1 T8 it
Sk ohn s g WA R AR LR BE XU R B B e
Fernandez " ZEHF 5% % R, 4 193 I Tt 4% hn 2] & % 75 %
Fh ek XU (T A AR HE R . B 4 0 e 5% A R
WINT A E 0.06% 1 RS &k AL G I T, B8 A 28 =
= Mg 5 R fie A0 g D Ak, 4 3235 35 g v 4 kP
KUK BT i A= 8. SR T, [ PN A 2 T P9 TR R B DT il
X R XU R 52 i i Ak TR R B Bt . 2 ST
AP AN IR S A B 0 P9 R i U5 Tl X 7 R o g s ReE e 1)
s, 45 3R X EF g b g R 32 2 02 5 N TR B,
FidelToldra 45 [ W 5% I — A UESE T P9 IR M B8 15 Tl 5
KR IRURTIE B %8 U 56 Z& , 76 A& T A ) ol 14 m 1 R
SR A Rt I T B4 T AR S AR L AR AL A
In Ak R, ES N AE B I RE A% A e S I S XUBR L {3
A EEAE OO NR T B 2 AR 09, 2 PSR, B
SNE 2B T R UL, A Fs FiE—2 R, ik,
A FE Ak HAT oY S fih b, W1 R T NIRRT
B DI HE o
4 Zig

T 3 PR BRI OE 3E S8, 5 88 T N TR I T
ST A5 R XK 2w , Ak T VE 454, M A4E AR Ta] Ry
40 min , IG5 AR 30% , VE FHIRRE R 37 C i,
BB P ST A UK PE 4338 Bl i i {H . 3l 3 HL
SN 28 P9 R T B T I A BB S 095 R XU 19 AR
b G EEES A N A AT G5 SRR H  AE W2W (W2S WIW
AL AR 0 I N 5 B AR AL B S BH R, UL S &
R s g A Je HL A2 O P AU ) ot & R FE AL A
WLER ALY 5 B 25 A S & 20 52 B 43 45 7 Tl AT B
SEIEHN; PCA 3 A7 F0 LDA 43 # 2% B B ft s 7= 242 7 8
RN RSy, F— E TR E B AR T A
JEA B, R AW GE5E I PR R U7 i D B
Egiibatoe i

% 3k

(L]0, 2 a8, F BB AR S T Ak by 2
LAt e[ J] A2 He T ,2008,33(5) :55-57.

(2] x4, 244, 40 B4 AL A B e T d 09 5 A
Je[J]. M £152,2007, (1) :35-37.

[3]Foraker A B, Chandra M K, Peter W S.Current perspectives
on the cellular uptake and trafficking of riboflavin[ J].Advanced
Drug Delivery Reviews,2003,55:1467-1483.

(415855 MORARFRB A m AR [T]ALF 5 A4 T4z,
2011,28(7) :16-20.

[5] Hasan Farina, Shah Aamer Ali, Hameed Abdul. Industrial

applications of microbial lipases [ J ] . Enzyme and Microbial



H M L W

@&sﬂ@h‘il

Technology ,2006,39(2) :235-251.

[6]x1447%, 8 2 kEE 2R RokBGARIET]. T Bk
#,2005,2.6-8.

(71080, 848 il 5 A D R By AL 5 R[],
£ T kA3 ,2012,33(12) :376-380.

[815% dts, F R, &k, 5 AR & F A 2R B R BT 50
HE IR Rk Ji 9 T BARAE [ J] A s T kA3 ,2014,35(6) -
73-717.

(91 EF&, FiHE HE,F LT HE4E GC-MS *FF & it
MEATJE Kok TALwy AR 50 [ T ]2 e At 52,2014 (20) - 150-154.
[10] kK&, 2, 2225 T RLESGARBEA L
KK SpA B AR P AL TAC[T]. 547 5 A4, 2014 ,40
(1):193-197.

(1]t A0 AR, B3 2, 5 50T IS A A WL A3 i 5 A
W RA e VR R [T].F B AR kA4 ,2011,44(10) :2118-2130.
[12] 3241 k5 2 A0 sh 5 ) & o 09 Kok 4 &
o7y ik [ 1] 4 BiAek & ,2007, (1) :25-30.

[13]Gupta R, Gupta N, Rathi P.Bacterial lipases:an overview of
Production , Purification and biochemical Properties [ J] . Applied
Microbiology and Biotechnology,2004 ,64 .763-78]1.

[14 ] Chmidt DC, Sztajer H, Stoeckl ein W, et al. Screening,
purification and properties of a thermophilic lipase from Bacillus
thermocatenulatus[ J ]. Biochim Biopsy’ s Acta,1994,1214 (1) .
43-53.

(15 ]#RAK 28 o2 QLR 28 2 P ) S 0 TR R A S [T ] A o A
%,2012,37(2) :142-147.

(E4&% 291 W)

[8]Wu Jianhu, Yu Youwei.Prediction of Fresh Pork Quality using
Hyperspectral Scattering Imaging ( HSI) Technique [ J ] . Animal
Husbandry and Feed Science,2015,7(3) :144-147,151
[9]Gamal Elmasry, Douglas F Barbin, Da— Wen Sun, et al. Meat
Quality Evaluation by Hyperspectral ImagingTechnique: An
Overview [ J ] . Food Science and Nutrition, 2012, 52 (8):
689-711.

[10]G Polder, G W A M Van Der Heijden, . C P Keizer, et
al.Calibration and characterization of imagings pectrographs|[J].
Near Infrared Spectroscopy,2003,11(3) :193-210.

[11] Ededfe , Jome s, A0 &, F ATt RGEBE A2
KK RE RGN ]].A B H,2015,31(3) :62-65.
[12]#5%, k&, F &%, 5 AT ASTER K #E0RASG AL
PR AR AR Z A 55 354 o 64 5 R [ T].42 215 8 ,2011(2)
20-25.

[13] a2, 4 KA, 23 AR ALL & £ B AR 474k 245

Vol.37,No.05,2016

[16 ] Fernandez M. Efect of the Addition of Pancreatic Lipase on
the Ripening of Dry Fermented Sausages.Part IL.Free fatty acids,
short— chain fatty acids, carbonyls and sensory quality [ J].Meat
Science,1995,40.351-362.

[17 ] Diaz O, Fernandez M, Garcia de Femando G D, et al.Effect
of the addition of pronase E on the proteolysis in dry fermented
sausages| J ].Meat Science,1993,34(2) :205-216.

[ 18]Zapelena M J, Zalacain I, Paz— de—Pena M, et al. Effect of
the addition of a neutral proteinase from Bacillus subtilis on
nitrogen fractions and texture of Spanish fermented sausage[ J].J
of Agricultural and Food Chemistry,1997,45(7) :2798-2801.
[19] Fernandez M, de la Hoz L, Diaz O, et al. Effect of the
addition of pancreatic lipase on the ripening of dry — fermented
sausages — Part 2. Free fatty acids, short — chain fatty acids,
carbonyls and sensory quality [ J].Meat Science, 1995,40(3) .
351-362.

[20] 340, "R, %0, 5 5 M5 85 (Palatase) 3+ 7 X & W fig
Wy e fig B AL e Roek 69 Hoom [ 1] & & A 52,2015,36 (1) :
51-57.

[ 21 | EvaHierro, Lorenzo de laHoz, JuanA.Ordonez. Contribution of
Microbial and Meat Endogenous Enzymes to the Lipolysis of Dry
Fermented Sausages [ J | . Agric Food Chem., 1997, (45):
2989-2995.

[22] Fidel Toldra, Monica Flores, M Concepcion Aristoy. Pattern
of Muscle Proteolytic and Lipolytic Enzymes from Light and Heavy
Pigs[ J].Sci Food Agric.,1996,(71) :124-128.

IS S S I SIS SR I SR SR I S S Sule e = S e = S S S e e S =

B AR 4R [ J]. w9 ) He sk 23R ,2010,30(3) :347-350.
[14]0k55, T 29, Guesh AT &b s R Ry 2 5 K
TR BAMA R []] A B b B m F38,2012,3(3)
162-166.

[ 15 ] Mohammed. K, Gamal. E, Da— Wen Sun. Non — destructive
prediction and visualization of chemical composition in lamb meat
using NIR hyperspectral imaging and multivariate regression[ J].
Innovative Food Science and Emerging Technologies,2012,6(3) :
4-12.

(161241, 3K £, M B, F A TR FELI4HFIER
e A A R AR [ T] . e # A F IR, 2013,25 (4)
423-428.

(17]# 02 AAFHZTFFELELTREIHHEA[M].
T AL Tk R, 2011

[18] %4 AR, B &, 45 I 4r 4h K e ik il & SLAL &
Mgt F s [J]. 245 ,2013,34(18) :175-179.

—8 (gm TR 1EF,

AL £ Tl 43!

20164 50557 297





