R EmiB Modern Food Science and Technology 2019, Vol.35, No.7

WETR-EIEN T iE & KR E R LA
FIRILHFIE RN

FREY, DK, sklE", XE", kR, BrEE, TR
(LS RAREAFRELERFZA AR, &M 510610)
(LT BRFZIERLIAEFR, JTHBEHT 530004)
TE: A T RRBATA-BE AT ikt F Ak & BURB R 6 MBI 680 . ASSRA 3715 & B o5 W R At 22
B RIGREG, FRARRIL T kxt LA, AT AL G Rrh. SRR AT AR IR & KRR EORA T,
DA E A 8 BAEE LI AR B, AR R G B A - B R A B IR R R B @ A MRS BE ¥ —, BURGRE. AR EAgbtE
ARG T5.17%F 14.44%, 27.26%F= 77.66%, 67.87%7F 8.90%, {22 fkdtifi- RING & B4k 38 44 IR &G 04 PR 45 AR LA R
¥, BURRRE. REAREME AR 21.06%, 35.96%, 28.28%. L, MAA-B BABAEN L IRAEORETIRG, A E
B HHANEZ BT TR, AR RA A T4 T 4E & T3] = e SAEA R K
KHEIR: FaEEH; AR WRER; IRREA; B
NEES: 1673-9078(2019)07-24-29

DOI: 10.13982/j.mfst.1673-9078.2019.7.005

Effect of Microfluidization-enzyme Treatment on Structure and

Physicochemical Properties of Collagen from Tilapia Skin

LI Si-jia*?, SUN Wei-dong®, ZHANG Ye-hui', LIU Lei'?, ZHANG You-sheng', RUAN Qi-jun’, WANG Jing-yu*
(1.Sericultural & Agri-Food Research Institute Guangdong Academy of Agricultural Sciences, Guangzhou 510610,
China)(2.Institute of Light Industry and Food Engineering, Guangxi University, Nanning 530004, China)

Abstract: The effect of the enzymatic extraction treatment coupled with microfluidization on structure and physicochemical properties of
tilapia skin collagen was investigated. Synergistic modification of three different kinds of enzymes and microfluidization was used in fish skin
collagen, and their texture characteristics, rheological properties and microstructure were studied and compared in this study. The results showed
that the diameter of collagen particles became smaller and more uniform, and the viscosity increased. The network structure of collagen was
densely uniform, the gel strength, hardness, gumminess of collagen were increased by 75.17% and 14.44%, 27.26% and 77.66%, 67.87% and
8.90% after microstructure-Trypsin and microstructure-Pepsin, respectively. The network structure of collagen was loose and non-uniform, the
gel strength, hardness, gumminess of collagen were decreased by 21.06%, 35.96%, and 28.28%, respectively. The sensory scores of fish skin
collagen of microstructure-Pepsin treatment were highest in the sensory experiment, and more easily accepted by people. The results benefit to
the utilization of by-product of Tilapia industry.

Key words: tilapia skin; microfluidization; extraction treatment; collagen; physicochemical properties

%4kt (Oreochromis mossambicus) {&HRAEH )
fr, BAZHAE 0. KRS R N, SR E
WK FHEMN B A —. RIE T R
INCRta 1, fEIn kR = AR e e o
WiksEER: 2019-03-07
EeB: "AEBEARFEESESNE (201880303110006); [~ HR&EXTII
A1EIRE (2018A050506048); [N B TRHEIAE (20176KSCX057)
et EBE (1994, &, wFEmL, MFRHE: aRlE
BIVEE: skilig (1979-), 5B, L, BIRA, ARAE: ERRFESK
)

24

BIF=H4) 5 44 15 BB 1) 40%~65%, IX LLR P43 &
W BB A aE I s R SR, T2 R
fyf z vh A 3 B IR R A B R A,
Jie JER R 1A B R LA 5 R e e RS E An R Arf2E
VIRAZR N, DAY FRE G miE R, HAERNAE
HTHREA G iR S5, 2B B B2, Ak
ORISR ) 7 R
WHHRUE — P R AR, PAERE .
B sRF BTSN LA E AT S8kl
KA, ST Es AT, SR



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.7

IRIAECEL, TR AEY) K 3T I REAF I = A5
it frs YRR 72 T s v T M TR B A X B3
PEFIR G5, RBA AR (45 80, 100 Al
120 MPa Ab¥R 5, BEEVESR S, AN RG0S 1R
EIESAREE N, 2Rk, Wang 25T T
JEALERNT B R A R AR FRAL R BT, B s
AbFRAY I B AR R, SRS S . B TR
S P AE ALY O B A ThREARR LR, %
TS I - B I R P v T R A e R ) S T 5
A IRIET . AT LARASRE . BRI
PE. ORI TROML S M SR B VPN S E NV P AR, T8
Tk B I 6 B [ P Xt 20 A R e DR B P
AR RN ZE R o, 4 P R D LRI
SEERIRE, X B e R i R B A IR T
AW E R E B,

1 MR5ERE

11 AR5 B

WD AR, W TREASOET; BEAM. K
JREEENE. RN, BT A R R, K
HETEA AW BRIREN, %[ Sigma AF .

12 N&E5%%

DF-101S £ E IR IR 4, DL T
AR AIRTUEAF]; HTFRP, B s (R
A FRA s M-110EH R EAL, 2 E Microfluidics
AFE]; Nano-ZS90 KR BEAL, FelE BI/RSCAH]; i
K (TA-XT.Plus), [ Stable Micro Systems /A &
MA{ (AR-1500EX), FEEH TA A#l; BN

(UltraScan VIS), 3£[E Hunter Lab; #& pH it
(pHS-25), ks R ARG R AR

13 &

131 &RBRREZEEAH &
R AKIESE Wi, N 0.5% HIH 4 A i g
(pH=9.0) 40 ‘C/K¥#¥) 30 min, ZHEF/KEEH
PEo 99y 2 555y, — N 0.2%[IER (I 40 C/KIB
30 min FEAWIEATHIRE, TR RS &
(pH=35). K/NE HEF (pH=7.6). K& H
(pH=5.00, WhAKKEE, H—mIIA 0.2%HHEHM G
BN R AR LA, 4T85 403, 75 100 MPa
A TR 1 IR, /KK, 5000 r/min B0 5
S, BERREARRET 60 C/ABKYE 3h, A
JEET 4 CUKEEN

Tr: JREEEBEALIE: TrM: GohR- B A B b 3
Pa: AR FARFALEEL; PaM: S I-A VR FIBGAL L ;
Pe: HEFNGALIE; PeM: HUR- B & AR EE,
132 FHERREEGHRE RN

H 10 #4 VL ERFEREIEERRIIT N A
JRVPE N, WIS AR BRI Rk, ZHEUE
A HENARERETREVRE, 1FbREE LR 1
FRtd,

®1 TEERREEAREITINE
Table 1 Tilapia skin collagen sensory score

RE AT E
TReEZ 0~7
e TAEZ 8~13
Hak 14~20
H Ik R R 0~6
Ak H YV IEART AR 7-13
AARIESRA 14~20
EACE ¥ 0~9
B E fibbE—A% 10~19
EACE 20~30
BAE, S EAAEETIHE 0~9
=P FHRGE A AR IR 4 10~19

ZHE T GEH AT miF w4 20~30

133 FIF s RIRBEEOFHNE

K TA-XL.PLUS 15 73 HT ASCRH A it 1) TPA eI
HEAT IR R L P05 HETEAR Sk, MR A% & 50%,
F1EITG 5 kg, WA 15 mm, SEEGRTE : 1.0 mmis,
SEIGHEE: 0.5 mm/s, IREEE: 1.0 mm/s, {5 R E]
5s, MHikED 3 AFATREM,
134 FFaFIRBEE EEN LT

B 1 om JE IR R kRS, Ultra Scan VIS
EZELCEREA L*, a*fil b¥E. L*ERE, a*
FORATE, b NEE, HHLKER 6K, LHLER
BT,
135 T & HIRBZEOEZNE

JR AR FARE S FHZE /K 70, SR WIL-628 ol
LB AN R 2 DR B P23 A B /NP
1.3.6 Tk & HIRRE G 6 R ILEL M &

SKH AR-1500EX It A8 A & VM 1) b B2 (BT DT
I L. M %A A 80 C, HEbk 40 mm, 2°,
W BT G E 9 0.1~200 57, slope >y 10 pt./dec,
BT BYEZ AT, DAERE S B AR AL
e, EEMEEBH,
137 FaFaRIRRE G AR B

¥ 3 mmx3 mmx2 mm HRREES B TR 5

25




R EmiB Modern Food Science and Technology 2019, Vol.35, No.7

2.5%) % —REA (0.2 mol/L, BHRRERZEME pH 7.2) b Tr
HTE 4 CIEISE 24 h A5 FIBEREERSEIR (0.2 mollL, 15
pH7.2) 3k 3 vk, 15min/k, EEFKmMEE1h, & PeM a2 TEM

% 30%. 50%. 70%. 80%. 90%. 95% . FEtf EE fii /K,
15 min/AbFE, 100% ZEERG/K 2 7%, 20 min/ik, BT
B IR 4 S, A e e,

Pe Pa
14 HAELHT
W R4 Hi 45 SR SPSSV 15.0, Origin 7.5 Fil paM
Excel BAFATHAR AR, B 45 3R DL E AR AE O Y 25Tr
FERIN. FRPR N R IE BLECR F R R T ZE 0T, 50
% HHBCR ] Tukey %, 95%E f7)%(p<0.05). PeM 5 M
0
2 #ER5VHS
21 WA -EEAE B AR R R R M e e
LA it
B KUK, TUEREERE PPN Fa bR PN & i R d 30 Tr
BHOEESRPR, HE L5, BEEEs R (5t
KFE/ND: Bl Pa. paM. Pe. Tr. TrM. PeM, X PeM 20 TrM
A PeM. paM. Pa. TrM. Tr. Pe. Tr., HAHEHE
AN PeM. paM. Pe. Pa. Tr. TrM, I1J&}N PeM. paM.
Pe. Pa. Tr. TrM. UL g5 8 a5 Fitaix{d: N Pa,
Sk, HSGEHIDUREEER PeM. 888, Ak Pe Pa
145584 PeM.
. 20 I P
5 B 1 ARG AT IS R RERRE
PeM 10 TrM Fig.1 Effects of tilapia skin collagen of different treatments on
5 sensory
E:oar A b Ark; o A8BA; d o,
Pe Pa 22 fstm-leAEAT e REE RN
paM #% 'ri é’l‘] %ﬁ HI{’J
2 ARIMEG AN T IE&E KRR E R RAARIE
Table 2 Effects of Tilapia skin collagen of different treatments on texture
o B E g i FELEM Fhitlg B E
Tr 254.84+5 48 0.87+0.01% 0.78+0.02° 176.89+3.90° 581.75+66.25°
TrM 324.31+9.90° 0.98+0.01° 0.9310.03° 296.95+18.96° 1019.03+86.13°
Pa 877.91+11.24° 0.92+0.03% 0.81%0.07% 699.21+76.94° 2437.13+68.82°
paM 562.14+3.92% 0.96+0.02 0.91+0.03* 501.42+13.62% 1923.79+43.86™
Pe 345.61+7.86" 0.98+0.01° 0.93+0.06° 520.57+24.38% 1532.04+67.06°
PeM 614.02+5.82™ 1.00+0.02° 0.95+0.03° 567.13+14.28% 1753.28+111.89™

A AR DNBFRRTR I A S EMEF (p<0.05). FAR.

26



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.7

HH 2 TR, DRIl B 0 R i i i P
FE. Btk BUROREESEA WL R AR, s, &
ZEPEROMANE 2 . ORI TR AR AN B A 15 E
BEAL PRI IR RS . L LR AT 5 AT 5
R EE i VI ST B E bl ST TN
ROPEL MERREATBER SR W BRI SRR A5
R ZA AT SR AN AN R RAPE AR AL, R
NGNS R REL A A B S B R I
KRAAR, WA RAERAL, 77 WIREEZ A Bl Kk
He 5 G AR LA A A T8, o3 T RE AL A
B P SR A LR IR, e TS TE,
M FAHUKPESG 3, BT 25, AR Al s
BB BRI ZNES, KHESHIAR
AT, TRENR, SESES R,
P, SECE A KRS

23 BAR-BmAEMT FEEREEACE

H % v

* 3 FRILEAEN T I RRIFEEE G ERIFNT
Table 3 Effects of tilapia skin collagen of different treatments

on Chroma

- L* a* b*

Tr 42.33+0.16° 1.2740.29%  14.19+0.42%
TrM  3504#0.25%  2.47+0.04° 16.49+0.41°
Pa 38.1743.71%  1.87+0.08* 15.34+0.16"
paM 39.47+¢053%  1.7240.05°®  12.15+1.56™
Pe 36.29+0.81% 0.35+0.28" 17.22+0.82°
PeM 55.42+1.52° -271#0.48°  15.81+1.39

I 3 WA, Gl - R A 1 A B B R i
() LA, a*(EAN b*EThR; O A N
Kb PR (g0 B JUER F  LAE AR S B AR AL, ax{E A
b (ELFEAR s TRl - 18 R 1 ol Ak 8 1 0 5 e I B 1
LT, a*EM b EFEAR. HFT I, SRS A
Al EE AR PR RIVE Bt S J R 1 IR R AR A
A, PRI AR BRKEE. SRAE DL KK
GEEAE. B, AEACE R R A RO
A FEAN A o

24 WAR-EEAEX T A K IREE B RAE

voitl:b A

HH ] 2 TR, DRl -l AL R i B i VR
oA AR, AR, R T-BEA HE A
JRUER FERORAR N, ) AT 2o iR DR MR

fEEE PGB IE U A, TR, 451
BRAT, R T 2 HUKFE ANSRIESE, T 25
FR) e oy LA S s R D) S U P e S 1 i 2 1 45
eI, DR ARAMRHE. Pk, R
GUKPEMTARYESSE, MR A IR R 8 7 TR AR
BN, RESTRAEME, FRAERN,

18

16 v -a-Tr
I -~ TrtM
14} -v-Pa
X 12F -« PaM
& 10} = Pe
R 8k ~¢-PeM
KR
£ 6f
4 -
2 -
—a ‘\A»——*
0 80
Hifz / pm
2 ARG EN T IFE KRRERARNNEZ SRS
M

Fig.2 Effects of tilapia skin collagen of different treatments on
particle size distribution
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Fig.3 Effects of tilapia skin collagen of different treatments on
visitor (80 C)
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