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1 #RFITE

1.1 ##

¥hh 12 h WIREEE R, Wik .
1.2 sk
1.2.1 5%

R, M R 25, AE 30~40°CiR/K L 1 min,
SIRRIGIT, FEAE 30~40°C /K i vE— K
1.2.2 X8 (BuRizi)

M5 R BT 1000 mL Bk, A BT A IEORE 4 £
) 5% NaHCO3 ¥, In# % 30~40°C, 2l 10 min,
UNCECES b ST/ Y& Z N
1.2.3 #%

M 35 CHKAMIETELIRG MR, Lbr Rk
B IR
1.3 FERIEBWIME&
1.3.1 T

B TE T D)4 LemX LemX1em 2T,
N T RE B B, SRR A R, B
ML 22000 r/min #i$: 10 s 5 1A% 10s, FFEK 3 K.
1.3.2 R¥&it

AHFGEoy )% 22 B a) . RRR G . $REGR pH (E A1
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ERREE 4 ANDRIZE0 Rz S ) TR R I S SO 45 )
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1) P SRR ZREG wevl, W R BERNZE 1
Kz 115 Uil BE, ZEEN 40, BiRES
T w4 15, 30, 60 F190 min, JEANWHERE, Az gk
TRy, PREFBARRIAAR o H U IR A O 2 W
JEEOATIE e, JEWCE T 80 L BT, BRI 4T,

N T BRI, AR T IR PR, SR
gl ZEN e T U R I i s AR A, JF
PG A S B AR BCR. (BRECR={E I PR A&
(@ RRHFRHEASE (@) x100%). EIFEHR K
e PRTE 9 B [D 2h  Th R P B ) A

2) khgth: KA RZFRG BT, KBS 28K
Fe1:4,1:6, 1:8H11:10 Uity RS, ZWIit
fr¥FE 60 min CHELRIEFRIFRAE 90%LL b, FhisH] 60min
INHRECR e k1) 97.4%), In#ad FE R AR, JF &
BPANFEIK 0 PR RARBUAAR o B 25 I i (TR B e 4
AP AR UE, JEWE T 80 L B LV, A E 4°C.

3) PEHGH pH {H: KA Z R W, KR EER
UK 105 Uit A, S0 4 4y, il
pH {4 % 3.0, 5.0. 7.0 f1 9.0, b IFA#4E 60 min Chff
TEHEHCRAE 90%LL 1, &3 1) 60 min I 42 R i
2| 97.4%), AT REPAWHFE, I BN K, TR
FE BB . B E B MR A W RAE N2 AL vE,
JEWE T 80 mL [V, AHIE 4C.

4) PEUE AR . R R Z R v, K R BERN
IR 105 Rt B, ZERIARENEL
B, AEERIREES 9 1%, 2 %. 3%F1 4%, ikt
60 min CHARIFFEECRTE 90%LL [, & Whintia) 60 min i
FERCR R IS E] 97.4%) . INHGERE P AWIHRE, IS
WKy, RFE BRI BB R A W E NG
AP AT U, DEWE T 80 mL HIE O, A A 4°C.

5) FEMAMAL: MR R, R IEAL
RGBT (Lo(4%), MRS pH (AR 1] 3 AN
FHATHAL . BRI ZRERAKF IR 1 CCRE KRR
KHIPY PR 28 =K P IEAS TR

£1 MNEZE=ZKFERRITE (Ly4%))
Table1l Four factors and three levels of orthogonal design

RIS TR EEI% Al /min pH{E &t
1 2 30 40
2 2 60 50
3 2 %0 6.0
4 3 30 50
5 3 60 6.0
6 3 %0 40
7 4 30 6.0
8 4 60 40
9 4 %0 50

e AR R R .

1.4 iRERVDEERRRY B 1 50 4
L4 1 st

SR A8 N ARG 250 SR R AL (TAX T
<[5 Stable Micro Systems Ltd) [ Texture Profile Analysis
(TPA) 43 WA ¢ SEEU A8 B 1R JTOAE AR5 12k

TPA 1HI e i A2 2 A5 N\ 1 s REL I £ ) 1) iz B ik
P, MoEss RAaFs: R, Mk, k. BERMEARE:
PESE, L5 R PR v S OCHEET SIR bR . XA
UM, B Wabh. SRR PR R R I S FR
VI R R AT o I 45 URTREE . 2.0 mmys, I
PR 0.5 mmy/s, WS : 5.0 mmys, JE4E R 5 mm,
PIR T A B I R : 5.0 s, #R3kKAL: P5 (5 mm
CYLINDER STAINLESS) , & I B8535 - 10~15C.
1.4.2 @4MK

MR A o M a5 R, IR AR R
U Bz MR AR (R IEAT BE L EE . B SR A
Pl emX 1emX Lemifsdk, &4 %5 [ e
il 272 h, B S% il ) S VERE iR M a4,
FH 2%~ 3%I1) 1 — EE I e 2 h, 1 UE Ja FH R IR ] 2
15 h, PR MTIELE3IK, X210 min, H50%,
70%, 80%, 90%It] £ J#h 52 it /K %15 min, 100%Z it
IK3R, BER30 min, HBCT BEE 3K, &R0 min, A
VT EEACTRE S, ORCH B B B okl 2IAE i & L
FH B FIRSH S AL 10 nm4 i, AR o HEAT 4148 v g
(HAHSL, S300N) g,
1.5 Fitah

KRR Z Wik o i B, pH (. $hik
5 RORHB LA e S R ke CREERE . gtk e
BERME S IRFE) Mg, 4 P<0.05, FRRAZ EILE
E AR 2 5 (T SAS system for windows
9.0 M. XTI, RHIEARHRME (EAZH T
BF1IV3.1) #4708,

2 HR5HH

2.1 FH#EEE8YS N0

AN [F) 25 B T) B (R 4 503 23 531 24 15 mine (36.5%+
4.2%), 30 min (73.8%:+8.36%), 60 min (97.4%+4.36%),
90 min (94.11%+6.2%), 1] I, 60 min K JsUkl b kL AR
FRAY e AR Pk, R A b i S U ) 3
WA 60 min, SXAFEERBECRIECE SRR 5L BT %
SAF N R TR RE M, TS I R R I A A

Wk 2 Frow, BB TR K SR EU) TR R 1 4%
e A B (P<0.01) , 60min LA, & Hz ikt
JI (PG R R e I B ) ) S K 1 3% 25 1
60 min Z JEfEAE . Matk . BOPERTE TR, MR MR
I TR O E K B B R . &k 15~30 min i, R
Wl BT, 2R AR, FRA8 5 5 #had f o
IR ARG . RS FE R, KRR
B G IR B O, R, SRk
Re 12, 70 InAas R v B DR 1) = 4% 08 e IR % < 1) () &
BURTS, BETRRIREE, TP, RJE R A
ST A RS, TR R, DR R
FIStRens [ e KK, FAT RIS, {2 60 min
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JRRSNAR, i TR AR T BRI ) = Yk AR G
AR , Johnstone 25 7T [ 5 26 11 1) UK BRI,
KB T HOKIRBUL L T 20T 8N IO B R >, W
PESTRIIRES, N ITT 5 A B R BRI I AR R
)R BUTRRFPEAN I (R A bk, I 1] 60 min
I 48 B BRI ) R R A o

R 2 EHETE X R R B RAGF I R R0
Table2 Effects of cooking time on texture properties of pork skin

extracts

Bk I ) /min

441 ‘Hﬁ P {H

& 15 30 60 90
Mg tt/g 15.75¢ 26.92b 34.23a 1569c  <0.0001
1ifij¥ /g 16.61c 28.44b 42.77a 1887c  <0.0001
#itlg 0.91bc 0.98b 1.05a 0.90c 0.0006
BRI 0.688a 0.68ab 0.63b 0.52¢ <0.0001
Jling: R 11.42a 0.68b 0.63b 0.52b <0.0001

e AT AN PR RN R

2.2 BLELERIS NG

R 3 P, RHE LGRS B HE s (1 B 1
FEA B (P<0.0D). B RHELLIIFRAG, H R $2E
VIR IS T [, BER G P AAE 38 T B, JLrh Rl b
1:4F01: 6 2 WAL B Bk, I8 81%. KHE LA A%
B AR I I R M R I R A R E R (P<
0.01), Rl RNE LLIIBRAG, RIS (1 e R M R G
PESCIEIN G T R R LG A Rz S Bt e 1 o 1 G
M (P>0.05), R AR BRI it B 52 3 VR 1) 5 1)
K, EWRBEBACKIN 0L AN BE I it hs, AR E
IR A B AT T BB RS I Re )7 o BEA B TR B T =
AT BE S a0, BN T & R BER AL
Wik E TE AR S K WA EAEH LS, B AZ T
BN, AR Ra TS, Ferryt™URAE, iR
J i S8 LT 5 R B TR T A Bl o B A e S R R
FERIBE N, B A B HOK . AR, BHE L
AT 1045 106 2 AR, Hakh T &
RS e S

£ 3 BLR xR R IR B BRI A0 B2 0

Table3 Effectsof ratio of skin to water on texture properties of
pork skin extracts

ik FHE L OFE LD

e P {i

T 1:4 1:6 1:8 1:10
fitt/g 126.56a 23.8%b 17.12bc 7.14c  <0.0001
tfifElg 131.89a 24.82b 18.92bc 7.76c  <0.0001
Hltkg 1.043a 0.75a 0.83a 067a  0.3834
R 0.71b 0.90a 0.78ab 051c  0.0036
ik s 0.01d 22.76a 12.05b 6.18c  0.0036

JRRRFIE IS TR AR T T B IR I B 1 K55 L i 4.2,
i 125 55 FL N RGP B AL, 8 1 A 19 v A7 Aoy 1
Z, iR T EAFSKEAHTAEN, ey T EA RS
B TAT LR OS5 R TR B = e IR S5, 32
FoOF s ISR DR A S NP0 TR H I M oL ik 2
SRR (RN, Kk, pH 5 I R K
Rtk

F 4 REUE pH EX R IR B RS I8 220
Table4 Effectsof pH value on texture properties of pork skin

extracts
ik pH il
¥t P
RS 3 5 7 9

I ttig 11.66b 3251a 16.81b 1291b  0.0001
filifElg 12.23b 39.54a 22.92b 17.83b  0.0026
Fk/g 0.71b 0.95a 0.83ab 0.69b 0.0449
R 0.47b 0.59a 0.49ab 0.44b 0.0286
g 5.69b 23.12a 11.29b 7.92b 0.0004

TEe W AT AR AR RN R 25 3

2.4 HIREHZI

Wk 5 Fron, PRI ER AR X R $EE ) A
TEEFmW (P>0.05). K F7E 0.10~0.15 mol/L £
W, BAREEEYE, LGRS b2k 7 7
BEREEA I (0.17~0.68 mol/L) it T FikiE .
R, ARG Hh ok B o JTAL R PE L AR B 5

5 BRI X R BRI BAS R 1 R R AR
Table5 Effects of salt concentration on texture properties of pork

skin extracts
ik HURSE mol -+ L
Kb P
0.17 0.34 051 0.68

fiitklg  26.11a 25.70a 27.49 24952 0.7200
Tifij¥/g 29.82a 27.53a 31.25a 2828a  0.5908
#itig 0.98a 0.94a 0.97a 0.93a 0.1718
R 0.62a 0.64a 0.61a 0.63a 0.5605
IR 18.66a 17.66a 16.83a 17.89a 05319

e FATHARE AN PR RN R

2.3 EELE& pH BRI

mFE 4 Pron, FEHOR pH (XT3 R ALY A 4
HEERW (P<0.0D). pH {EIET 5K, 4R HEHU R
FARFPE IR 5 TR bR b pH A TH i 84 0 pH {E & 1 5 I,

e AT AN PR RN R

2.5 EXRELHER

TE EAS RS v R B2 e 3 5 B M AR AR, 2
TR TR (P RE MR, B PR] 25 30 PG R S AN I8 2
B ERIR FE AR — AN R AT 88, BRI L 4 e 4
W) TR R P ) s B AR B3, O S HL M R ZR 1 52
TN SRR R (S EZ =0

Wk 6 Fron, MR, pH X S H B 1)
M, HUOEERIREE, A m N, X5
R ARG s FE AN e A8, TTREAE T2 &R
MHEAEHMER . NG RKE, I TR 5
TAEAR AT 5 5 4 (EhABE A 3%, kI [A] 60 min, pH
i N 6 Belf. M pH (E W B S5 LA, AEFF I
JRR A AT, PRUE TS S O ORK Y, R Rk
22 B DR A A R R 1, 7 I ) A R DR R
IO 2R GO BRI, IXFE, SRWRIEN 3%, A E
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60 min, pH 6 (55 5 20) [I4A T il o 4% Be 4 U o)
SSRES e

% 6 BRREIRBEHMULER
Table6 Optimized results for extraction conditions of pork skin

extracts
s BRI Mgy g TR B M e
1% /mn g g g

1 2 30 40 2269 2473 059 089 1491

2 2 60 50 1527 1830 057 0.85 1041

3 2 90 60 2451 2825 061 094 17.11

4 3 30 50 1589 2007 058 089 1159

5 3 60 60 380l 4196 065 096 27.14

6 3 90 40 - @ — - - =

7 4 30 60 1604 2051 057 090 1152

8 4 60 40 — - - - -

9 4 90 50 1604 1859 058 0.87 11.18
Wade 1 2082 1821 756
BIME 2 1796 17.76 1573
lg 3 1069 1352 2619
w1 2376 2177 825
BIME 2 2067 2009 1898
lg 3 1303 1561 30.4
] 1 059 058 020
’;ﬁ%@ 2 04l 040 057
3 038 039 061
wipp 1 089 090 030
W 2 062 060 087
/g 3 059 060 093
N 1 1414 1268 497
Hﬁfﬁ@ 2 1291 1252 1106
3 757 943 1859

Matk 1013 469 18.62
fififf 1073 6.16 21.99
W% BEPE 021 019 041
#PE 031 029 064
JHiE 657 325 1362

TE =7 RN

Nk 7 P, Iyl BUE B R B SR
Pt BERE . BERTE SR E M B3, xR
SRR W5 5 A8 IR W) o i HAD 6t R AR 8 3 i i
W, MOAHETE . BEEEREREVE AN pH (XX
5 I AR AR .

F 1T EXRBRAFEDNER
Table7 Results of variance analysis for orthogonal experiments

W ek Tl HIRIE CIa JR

%][;ﬂ{zrg * * * *% *
I ** **

pH {E *% * % * % *% * %

2.6 THULEHIIME
2.6.1 ABBATIAH# 0

b 15 min I 3R1F IS RE TE BN FLEE R, ()
LA S (B 1), FRAHE (8 2); &k 60 min
I SRAF (L HU) B TE B 5T 1) = 4 AR S5 4, A R/
W, PR TR ATH ZR AR S50, RedEREILRR e A ),
g RR e (B 1b); AHZE ) S 40 90 min, 3k

THISEI A RE T RIS » LB 4 s 45 AR A (&1 2o,
SEOTRF IR (R 2), PIIE AWk 1a] 60 min INE R
(RIBEIE 45 M f o

¢. 90 min

B 1 AR A ) x5 R AR I B IR LE A 697 0h
Fig.1 Effectsof cooking time on gel microstructure of pork skin
extracts

2.6.2 FhRILEI R

BERH LE 0 T B3, T I PR T Jz 45 ) ok e AN B B2
TERNRLL 10 5 B4 PRt S t (B 1), F3#5
M= LEWR G5 R, PR /NG, R AR 22 0K 9 A
THE, BedERF RS E KRy, BERE MR E; (HREAE K
WLEIG T BE, RRELL 10 7 I BRI B e I A /s HLAE & A
85y, ERARES AT ML (B 2a); ERRE L
1:9 W, ANJERMIE L, BERARE, FHitai (&
2bd. HUEETLUE R BRE LE R, RIOK I 21
%, AR TURERIC, AR WS IAHTAEM,
X5 LR BRI 5 AT I SR R R e — 3. DAL
BRELER 10 5 BT R B IR 45 14 B 0F

B2 RERHR A R AR IR B AL L M) 69 # vl
Fig.2 Effectsof ratio of skin to water on gel microstructure of
pork skin extracts

2.6.3 pHE#Hh

pH =4 I th T I /R, A1 R A 1R 2 AN 5 1
22 FL, FEARTCEREF A =4Ik g5# (K 3a); pH 5
I T8 B B AT ) S I = E R S i, I HOR /N,
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TE KA A7 2 5 (A 2 PR, AR A% AT IR AN 5 2
(I8 3b); pH 6 I TE MR A TEARA UK AL, )5
AT AR AL, (RS BERGH . k] DA, 7 pH
{H 5~6 AL 4k Bar (1 300,

c.pH=6

B 3 pH AL 8 B AR B BRI LE M 69 B v
Fig.3 Effectsof pH value on gel microstructure of pork skin
extracts

2.6.4 ZIREWF A

HHIE 4 a5, ShIREE 2% IS AE T I R kA
ST MRS SR, R/NIE R, AELK A% R T T A2 1
gERRE TR (K 4a); IRIE 3%MEERA M N
BRI ST RS 548, R/NIE T, A% P A RA TR /N
Wik, AR TYERREIR 4R (K 4b)s Rk IE 4%IMHEEL
ZAE T IE RN B PIAG S5 8, ARA RIS A], ALY
BEEGIL, GIRZMLRMIL, Z58 KF 3% E M HE K
sERET (K 40,

c. 4%

B 4 RF) R AR IR BRI L ) 69 # v
Fig.4 Effectsof salt concentration on the gel microstructure of
pork skin extracts

2.6.5 MHMALTEEAHER

R 3%, INFAUN A 60min, pH =6 (IFAZiRE: 5,
Kl 5a) [HBERAT IR ST s ik, A R/ NE S, 7
WS YT 2R AC TR, dEFRREIRIER s hIKE 3%,
BRI ] 90 min, pH=4 CEACIRE: 6, & Bb) Ikt L
WIS SE R, TERUR 2 RN FL, IF HARAIGA), X Fldh
PR ARG, MAFRE, 5T b P ) IE AR 4

a. $RIETE 3%, EHlet Al 60 min, pH 6

b. $RIETE 3%, EHlHFA] 90 min, pH 4

B 5 RERIAA T 695 B AR B BRI 25 ) Pl
Fig.5 Comparison of gel microstructure of pork skin extracts
under two different extraction conditions

3 & it

1) PRI R B Z R ) $RHGR pH (. BRE
LU 58 B U TR S SCROM 5 A AT e, BRI
YA B3

2) P DRI ZEGRIG H 2&  1) 60 min IS 2 v R 2R 5
Refg ARSI G 4%, Z W] 60 min, $EHGHE pH=5 R
WEE R 10 5 I B S IO P TR R 1k B oW 45 460 3 il e
it

3) IERIRE R HMAL T E LM RN 10 5, $hik
K 3%, P 60 min, pH=6 FR15HIHREMIEEI (1
JTOREV R T B AN 5 K B B, o4 g Bk J 1) i) 46 B AT 2 3
YEH .

FE N3 Bz S BUPBEAT VRN I S AR A S B 1) 7 e
BIEMCPPA FEAR, AR e S B s n 21 PR o1 b o A
VR A I I ARIE S L A R P O 3, AR SOl 1o % 5 %
JE L 24 T B S U I TR e ME RO &5 4, 45
T EARMERIAAT, o BRI 3R A T e
A LS T ) PR BE 7= it b IR LR T2 R Tk — D it
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Effects of technology conditions on texture properties and microstructure
of pork skin extracts

Tang Lin', Li Chunbao'™, Hu Yuxiang®, Dong Yuyu', Shi Xiaoyuan®, Xu Xinglian*
(Key Lab of Food Processing and Quality Control, Ministry of Agriculture, Key Lab of Meat Processing and Quality Control, Ministry of
Education, College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095,China)

Abstract: In order to create conditions for application of pork skin extracts in meat processing, the effects of different
extraction conditions such as cooking time, ratio of skin to water, pH value, and salt concentration on texture properties
and microstructure of pork skin extracts were conducted by single factor experiments. Then the orthogonal design was
used to optimize the extraction conditions. The results of single factor experiments show that cooking time, ratio of skin
to water and pH value have significant effects on textural properties and microstructures of pork skin extracts, but salt
concentration has no significant effects on those. The property of the gel extracted under the conditions of cooking time
60 minutes, ratio of skin to water 1 : 5, and pH5 is the best. The results of orthogonal experiments show the optimal

extraction conditions are as follows: ratio of skintowater 1 * 5, salt concentration 3%, cooking time 60 minutes and pH6.
Key words:. extraction, texture, microstructure, pork skin



