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Research Progress on the Effect of Ultrasound on Animal Protein
Structure and Properties

ZOU Yuxin', XIE Jingwen', WANG Hongtao', WU Yue', LIU Jiahan', LIU Siqi', WANG Yuemeng’, LI Xin""

(1.College of Life Science, Yantai University, Yantai 264005, China;
2.College of Food and Biosystem Engineering, Yantai Institute of Technology, Yantai 264003, China)

Abstract: Animal proteins are mainly derived from meat, eggs and milk. They are usually rich in nutritional value, whereas
their functional properties usually cannot fully meet industrial requirements. As a kind of non-thermal physical treatments,
ultrasound can lead to changes in the physicochemical and structural properties of animal proteins, therefore, improving
their functional properties. However, relationships between the effects of ultrasound on various animal proteins and changes
in their properties are still unclear and need to be studied. In order to clarify the effects of ultrasonic treatment on the
structure and properties of animal proteins, the physicochemical properties, microstructure, interfacial properties and
functional properties of different kinds of animal proteins are reviewed under different ultrasonic power and ultrasonic time
in this study. Relationships between their changes are also analyzed. At last, in order to provide theoretical reference for the
application and promotion of ultrasonic treatment on animal proteins, their application is discussed and prospected.
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Fig.1 Natural structure diagram of myofibrillar protein and its
disadvantage
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Fig.2 Schematic diagram of ultrasonic cavitation effect
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SR I BTRAR R/ N — 28 By 7 AL BRBEAZ IR/

BRI IN, T B AR S AR BRSSOk A . — eIk
RifsEs)N, Bb E R EA L BT, I, X
ki Nk, TG S AN RS EUB AR AR ST
T,
1.3 Zeta B{iL

Zeta H SRS BER I BIAR 2 MR B EESAN, e
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ST S A PRI AN B ) AR 1 2R B K 5
A o 2R A AR IR SY TS [E] R S U )% (0~600 W/
6 min) XS PY MP R H /K PERIRE IR, A FRBEE B
DRI, MP s K P 5k, BLAE 450 W
(] PP | B NS TiTHTE A N G P & PN B D S (PSR i Vs D
MIAS AR FNBY UIVE AR E T MP Ko T SRR
Gy fiee, TS558 1 30 B Y PR s K 3L AT . [R]R,
AN ERAT A5 Ay S T AR AR SR BRI RE A, BRI
e T PR ARG KA BAE TR B AL, iX )& H,
Wi —A R L S, 8 AR EE KRR AT
HEJE A T8 U RAE B KA BAE AR A A B 5T
TR BRI R, AR sk S A4
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Fig.3 Changes of protein hydrophobic groups under different
degrees of ultrasound
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Table 1 Effect of ultrasonic treatment on physicochemical characteristics of animal proteins
PSS Ik A S e A S FEFRAE LA EZ DTN
RS 0~480 W/10 min SeBE RIS/, 360 Wi R
WRNURS 4 A 0~600 W/15 min FEN S N R
VA AR L EIEHEA 0~20 min/#fR1H40% SEHERIF /N, 15 minfh5k [13-16]
AERAEE A 750 W/20 min PTE
HIEEN 750 W/20 min TES PN
— R e 0~500 W/20 min FEN NN R (17201
HIEHA 0~30 min/120 W Sei/ NG R, 20 minfi /)
HIEEA 0~20 min/{R1F40% SeHERSE I/, 15 minfi K
AL FL s EA 0~500 W/20 min LN PN ER
WUR 4 1 0~600 W/15 min SEHHSF I, 450 WHRHER [15.21-27]
— T PILR AT k2R 0~600 W/6 min FEHER SIS, 450 WK 0834
HIEEA 0~30 min/580 W SEHEHSF IR/, 15 minfR R

LGRS, & B R A 75 e [R] (A 2B, EWP
PR AT 7K PR 52 ST i S BRI A 34, 7E 15 min B
FRHEGUK PR B . FRIEBUKPERIE IR E
7 A S ) 23 A SSON BT AR T 2 PS54 | i/ N
Bide . MR B K BL A 10 22 5%, JEmi4E s EWP (193R1H
K T B K P A B (R], 2 P R SS EET R
4, REGUKME TR, TS AT AR s E
AL R R s BT LR 1,

SRS, — B B TS T SR 7 A ) 23 R
ESIL 7/ s e A D I N (115 WA N VA ey NS E N AV A2 Ch 0 [ R 29
JERNZEAIH A, WS ) LR o 2 (A AT 5 5
FIBRZR . I8 E Pkt BT NG R T 28 A RS
A THAE, 3k J5 S 50 A BT AT W R R
TR A R AR SRR O T RIS SR, AR
I AR, S AR RO R BE AL . R K
F LT E DL S SR KT T B, XS5 sh P A
BAILEHA LA B e - 5 AP U B AR e LA MR
HLPEEE . FUnT U, RS HOAR N T3 2 skt
Ht, 53 AR S AL BRSO AR O
2 EBE IR EIE B AR

B BT O 2 1) R 5 LB R ST A B REARR
PEEUIAHDC . AR o A B0, A HoRGE
{H8E H B AV E I BIREIR, 5 S8R H o145
FaFnERAE T 2k AR AR, PN sh i & o &s 14 &
A=A

FER TR WFo L B, S AN ELS Y MP 5
JReas (a4 5 AR AL B AORE AL AR L, 52815 S0 InE s
Y5, FLEE /N, AHJE B Uik 5] 300 W K LA
B, R R S R K AH AR FH =2 18] S S
IR, BUd =Y 5] AR I 450 1 SRR, BRI IR FLAE RS,
HARYE], 35 TR BRI 45 S5 A8 F MRS . B8 44
LV GE T AN [R5 2% (0~600 W/30 min) X4+
P MP TOULZE H4) IR 52, &2 S0 6 25 68 75 T 2R i 35,
HBFE 23 AN AR LSO, T3 MP HES 2 i AR 158X
WL ELVLUR RN B AR A S bt b A, T UL PR 5 A 22 s
i, 600 W B 5k AR AR 2 . X SR K BN SR B

7 )R A SO ) HLAT FE L5, 87 A5 AhAL
o B 32E 5 R EN AR P 48 4 A 1/ N R R RS R

B 11 E500 R8T T AN[RIRE S AL ERASH] (0~30 min/
382 W)X FLAN BT IR AR 1 S5 4 RN B e A1k 1 52 ),
RIRA L3 7 AL BRI i A L 2H 2 8] 34 1 B
HAART AN 5], W2 A st a] (Y E e, B S 2 20 2 Ja]
[EI BRI, SR La T4, 55—, Rt
AR AR N ORI L SERR AT Zk, 1T RS AL R
5 min BIA]XELE] Rl 210 -, HE #] 15 min B
REXLEE BB AR 22 e, 3T B ISR aH U
A a4 AL 25 min PR H BUASER N A4 F LI, 254432
R EREIR, 3R DA S AL B AT DA Ao Ss
F4o Meng S8 WFSE T AS[AIHEFS AL BHASE] (0~40 min/
600 W)X WPT LS4 (52N, & BRAS £ #E 75 b
HRAY WPT 89 FREE AR K . MRS Ab B, vl
IR AN R )/ N o R BRI S S T AR
FIBYH] 7 . S AT LAY/ INER kAR /N B A
FHREMAL, Ahmad " 5T T A [FE A B E]
(2~4 b/500 W) $REUAF Bz WA I B AU &t #4) i AR 4k, &
I P AL S TR, B AR Sl A 25 AR e R PR AT
B IS A SO 85 48 5 BH RS iR A BRAE S A DG . B R
AEREF ] 8 1ETI0, BH R 45 14y 98 o B R AT Bl Aa e A
A%, BARAS/IN, GEAA I ELAH T 34548, FLEE A, K
Hf TRT R 7 Ab PR 5 B8R P TR A0 SR T, /K Sk A 22 %
X FEGE [ 2 8 R B s KA E AR,
F R SR AR AT 2898 3

FH AT O, SROU gt d) LS R 2 1 B SR AR AR B Y
— P, AR S — R A ARV R, fiE
FEARERE KA, Ml TSRt Keloi =
[l KB, SR 4310 AN B8], O a5 /4 AR 1541
Rt L ASKRIN], 2854 S8 4 B ARG, A2 BN ] 36 IR o
DRI, AN )R A A AR AR B I 115 5 B A 5 Ak
HLEAF, DL B 5 SeRetE o 2Kk
3 EELEXIIERFE MR
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TE L, PEMT e B A B S BT . — R, BRI
Sy FHET R 2T, 3SR 2Rk J1 . FsT
Fa U, — 2 RS BB R ECE IR B, P2 NP
A3, it 2 v e Aoy - SR R /K P S A M T i A5 P
FEMAVEPERGSR, Rk 10N

Odelli 2511 & 1 8 75 A0 3 fa p B s 7E < -
WA IR TK T, B0 S AR rs Ab PR B S AH Eb
AR T T R, 332 DR A s A B WH e 43K
FHSE RS =, 2288 T 2 K X A, 6
R P A P ) AR AR P R K ) s, A AR
FE T ASEE T 1R AL B (0~480 W/10 min) Xf EWP
AR T TAREIR, S B 119K 1 Bl 2 7S DR G R
L\ AN SR NS S e+ S S P by £ D as kol £ dt 3 VA
S BUE FURLARYE S, d A5 5T O A b U B E P
L ARSI R BRI REE L I
[ . W B 7 2w e, DAL, 2B (R ek J1 i R .
Zhang 5" i 5E T AN [FIAE RS D3R AT (0~500 W) R
B WPT BRI 9K J1, LB EE H 2R sk S1 AR, X
i PRAT R S A FRARE IE T AR PR GRS I B AR Fgi K
FRILA TR AL LSRG 00 R, IS5 1 St e Ak i iz o
Bl AT, PR EE T AR PSS P A (R W R, [REATR
TR ST [FE, A5 AR S B R AR N, AR
PHE AT RIS . BT, BKIRIEAFE R FIZhia
P4 Rt A R 2 1 T e B, AT RRAIR SR T 9K ) -

ARFEFR FFY T AN [A] R L FEEE] (0~30 min/
240 W)X RV R 1T 5K 1 PRSI, & BR T A A A —
T b 2 11 7K 1 H8 5o H B W AR A e Y, X R
EWP M55 A FS 85 1 450 & A28 1k, s
B4, HR e A Y O EHE. s Rk
T REAS B 553 D)2 PRI A B A T A T A A B T
TN, T AEN S AN S HEL R I Rl T BBEE . SR
Y L R TE] ARG 20 min B, FEmTTK 5T B
B XN A AR RS A HRA R P AA DA R FRLTRT 4 Xt
ER N INTTRS = e SR o e s S i B d W & i}
PR o %8

R TT DL, 9K ) S S S AR P L R T
BUEAESG, M ANEEXT Sh R A kAR L
7 . R TATIGR AP LA R O 3% A 455 14 S Mo, 2 5 i)
TES T R FHER . — 8 nyE A A B SRR B
LY A = O ESITE ] o S N e | = aal e = sy = B =
PR AR .
32 FERE

FLIBFNHL IR iAo M 5 85 1 o A R I (R
TEBH B R . DNER FUBE F TR R UL, 5 T 2R 7k
F1 2250, A E RGP RE S AL PR BE, X FRBL
PP AR AT DASE AL B P S S S AR AR S . ST
RSk, VRS R B, 8 A P A5 i B ) A,
4 F-45Ha | Ridss I 32 ik o) S5 el A 25 BT Y Im -
IR LT /K AN A A T

Yu ZEP Y T ASEHE A 1% (0~600 W/16 min)

X G U1 LR T 4 25 1 (mussel myofibrillar protein,
MMP ) FHIH AR (A RE ), 2 B 25 8 75 D 2= g 15,
R LR S R A, EREI R (G FIbFERL R (G”)
WS R, S ARROV AT MMP F2E i ZLIRIR
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Table 2  Effect of ultrasonic treatment on functional characteristics of animal proteins
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