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Abstract: Livestock viscera is rich in protein, fat, vitamins, and minerals, and it has excellent antioxidant, anti-
inflammatory, and anti-aging effects. Moreover, it has attracted the attention of many researchers around the world, although
the utilization rate of livestock viscera resources is extremely low in China, which has caused a great waste of resources.
Using livestock by-products to produce high-value-added products can reduce environmental pollution caused by improper
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disposal of waste and improve the comprehensive utilization value of by-products, which is beneficial to the sustainable

utilization of livestock and poultry resources in China. Bioactive peptides are mainly derived from plants, animals, and

microbiology, and they have many functions, such as lowering blood pressure and enhancing immunity, with antioxidant,

antibacterial, and anti-inflammatory properties. Bioactive peptides have broad application prospects in food, medicine, and

health products. Currently, bioactive peptides are mainly obtained from dairy products and plant proteins; however, there are

few reports on the study of poultry viscera as the raw material for bioactive peptide preparation, although a few researchers

have studied the structure-activity relationship. In this paper, the methods of preparing bioactive peptides from livestock

viscera are summarized. The activities and structure-activity relationships of antihypotensive peptides, antioxidant peptides,

anti-inflammatory peptides, and antimicrobial peptides from livestock viscera were discussed. This study provides new ideas

and methods for further research of bioactive peptides from livestock viscera, looks forward to existing technical problems,

and showcases future research directions.

Key words: livestock viscera; bioactive peptides; preparation and purification; structure identification; activity analysis;

structure-activity relationship

RERRKMEEE"H—, HEEEXRITR
Guitiion, WEREEL G EERRZE L=
GrZ—, 2022 FHE R REIL 9 328.44 it
HEIFSEE KBS, HhBtEranr-aitidt
9227 Jit, BAFFEANS5541 Fit, L 59%, &N
FEE 2443 Jit, fditb 26%. BENFRE —FEFREE
BHEMN, ESEAR. B, LR YR,
AR —FP AR TR 1R R, RIRHE S KR
LA EALEE, BARRPTEL. P i
LR, B AYE IR R ER. BRI
EHESNIEREFEE, HILRHRBE, DB
HERAIIN T S Y, 4B sh i kg
BT RIR A IR 2. (R, & R R
& B I 7=, ASURT CAYR D R R Ak 3
AN RIS e, R AT DABE i R P IR 2R A R
FME, R EZG TR RAE H DTk

AEE VE KR AR X A MR I IE AR s s B
RIFAEFER MR NEY), HEWERBEERA—,
RN TRERSEARZHMP/N TREY, —K
B 2~20 N FEBRA K. LR LHER, Bl
FATVE N M BIHEY 3 B 3845t & b &
GCAEMEVEER. 5, BlOREmAEwETE
JIK#E 4 000 A3 Ff, FLAEFRDREVS R MRILE . PrEAfb.
s PUm DA e A", Atk 2o
E b B3RO FCER . B AT E N N ST
BRfOHRE EEE T A S BYEAS, Ua. &
WA R R AR TE b, A S X R
KABAT TENEANMT . ASLHPELET &
ERN IR AR H] £ Atk LSS 7,

344

FEXSILEE S IIRERI R R BEAT TIRAIRTL, By
Br 7 88 8 PR PR 0 AR 5 I s R
MIFpde. B, EHREET AT E . IR 2 ]
LR UL RS E R R B R &R, AARKREIRIZIR
FIBIE TE S (08T ) B 5 75 725

1 EYTEMERRRYH &
1.1 s

B IR AT T R AR A T R A 03 A ik
Hz b, HIFHEXNE S WL ITIUR . &)
WA UL S G USRI NG S AT, KRR, HE
SR GRS R IR, AR 78 S0 BT K

T PR O S R R I O R B AE T A, Rl A
B U, O SO R A A R
KEERAY, KEB AEAR L5 B2 T2+ 1 3,
MOREM TR, VS IR DD Re 2 4] 2 A EiK
PERIERG . Rk, ST ACE G, 7 7 BT A
FB R TR M v R S5 DT VAT B AR 1 i A A
PR R, TREKRRCR M EEFR . XL HikL
PR 5 20T I 22 ) 2% 10 A= v VR K R B AL 1 57 & Th e
FEMER 2= A — 52
1.2 # &7 %

HRAR EVAHE, K Mk 1 FORIR I A
U SR PRV, AR D, RIS,
LI AHRIGES RO A 3R
12,1 Baffikh| &4 4% Ik

Pl i v 2 R FH B 1 Bl K A B 1 5 e AR R 2 IR



MR BB

Modern Food Science and Technology

2024, Vol.40, No.7

Fr BT, Tz N T AR i T R R A T2
W, BN A IS IR A A TR B A
BA®ELE . EHZMARMN. BRI B
SR e v S e e H AT 0 ) 75
BWMEEOR. \REO. PHEEORE. KR
AR .

B 7 N — B K ARV E N 2 A Bk . —
g 7K i 2 R FH — B B AT K AR, %
B SR A 2 T, AT DAAS B EAH [F] B
EMZ KB BRGSO R R, R
I R K A T, e ot B R 2 R e S T 4k B 15 3
TR 2 F, RS SRR, I A R %) /K A 52 T
1% 17.49%, DPPH H &G FRRIE 58.96%. Nichol
SNV A VAR 1 i /K A0 P SR B L VR &
Yy, ks RO AH s (High Performance Liquid
Chromatography, HPLC) 4} B Fl ¥ #H 4 1% 5 & 5K
U W% Bt H (Liquid Chromatography Tandem Mass
Spectrometry, LC-MS/MS) % % J&, 15 #| FWG.
MFLG 1 SDPPLVFVG =#h B A FUE IS P KBk o

526 B/ A 2 45 A T W9 M B b DA 7 gt
WA BEATKAE, HSAZ AU A, Wik 78
— Bl AR 7 A 22 IR OR S 2 i R B — A R e, 19
NEZINEZ 2 85 e U R Sl s 3
PEEE BRSO Sl WSS EET DB, &5
TR, 3 MG P U B A ) 5 A RO ABTS H
HH 25 7 bR A6 0 0 P BEA R T, TR o S A
Tl 2 1 B A X B BT RS 3R AT R 20 K A,
B ai AL J5 15 2 10 FhOEr ik, JL . LVYPFPGPI Al
VIESPPEI Jii & & & i 100 pg/mL B, X 4 iE 41 g
HNO [ 2R 50T 48.24% 1 56.32%
122 REEH&AEDERK

A R R R A A K R A sy
W R AR PR R B B, AR E N T
R SR MAEMKFEEF AN RFEE. @
2 v AT RS 2%, (B[R I A E R T
K BEE AR B R R S Y
WEWMAEY, W REEERE . WA E. AR
FLIR TR « il B 2 fEOA B S A0 2 o 0 B AR 0 1 I R
RERE

w4y, [ A AME S A B % A D
FREIEEAR C R 5 Bizh,  BR3EH X 2 ML &R
Az = AW I 22 0K, A Hb XN B8 22 ) 4l FH 52 2
YERRIEIERE. B RA BT il sh W I ke A

FEAIE YRR RIS T R AT . Chakka 2R
FH R R 1) 2% X FFE /K AR A SR sk i /s SRS RS o pl T 38
A& A B, S5 5RERH, XK ALK
HTMRMMAOEASE, BEENE T MmN
AR A Kumar 2R H 9L R B NCIMS368 il
BAGHEK G, ERER, XK AR I K A B
14.30%, X} DPPH H A ALY 91 & 1 B 2
PR3 I T 1 I 96.14% A1 95.02%
123 Htbgik
KEFFRER, KB, BRIRIGE. LA
FIPTUE VESEHB 0] LB P9 T o 32 BAE P03 P K
De Z5ME it K B2 VR M T P 3 BUCEAT HT R R I A
Wi ko AT 96 SRSV TR 2 SR v DT
XG0 S EUER R S A ) Al 220 Wl 1 LG
1 633 U/mg, Zifb %N 139.16, fEEL — KT B
AR R E A

2 EYEMRE T BAEUREIEE

2.1 A E MR B AL

Or AL R M 2 RREE R RN T g 2 18] 96 R (1
EOLIR, 415 B A W0iE M PR A T ElOR BRI RS
TN AT B alith . WIRE KR PR o T
ARV T IR B B R AR S Y TR A, A
3 43 B BR B T 0 v A AR AR T A
B, HBTHES MU EESNERF . B3,
7B A P A i e R i 32 1 B Ak VR
A BHEAR . BT HAR LK i oA

B[R4y BT VEAR AR B K R R, @i
B 0l 43 B 4 R T AAT Rl s B A ali Ak AR i 1tk
fiko Fan 2" fi] Sephadex G-15 #i Ji2 0 i A1 52 H
R ROV LT ) R S SR B HEAT A etk 15
BB PUEA IS MG 415 1) DPPH [ H 75 B
FRHEE A R RRIE TE A ABTS [t E5 I m 1 43 51
N 58.26% 34.26% 1 93.43%. Sun 2PV T Bk %
To 958 € S FEF 7K A 42 v 43 5 3R AR DU AN I 2] 21 45
Hor 55 AN 4 I R P H B i DPPH [ TS
BRifitE. ABTS™ H H2EIE BRid M DL R R 5L ) i R s
BRvE T
22 AMTEEIRNERE R

VNSRS o i b E S, 7B
FRIEAT RER 7 9 L S5 MR IE A3 B . H AT B

345



MR BT

Modern Food Science and Technology

2024, Vol.40, No.7

I BT BORAE AW GUS A AN I R e, R IR 7 3% i TR
WA W B U VE RO R ER BT vk
SRR LN T 2 BSR4 3 A I 2 . Polisel
SERUAE ] LC-MS/MS $ A WS K it =4 v 2 5
14 ANREK, EATS FLIE & BRI R A MR AR
Yol e, AT R G A o W AN I SR BE 77 8 3
TH S B FE 8 S A B RO A IR FL AT I TR B 5
EAF R HA R E A E RS Ik . (H AT 5%
WAETE D PR BB, FEIS AR e 45 1) j 2 [tk

i B A S B PR S Y 5 A S T i

BB WAREAEYEE ORI Mk, wa
Vewro fELZAE U5, & & WIERAEYE KK
FLACTE. R R, B R iR e AT T
fAEo FIAT, FE X E S PR IK 0 73 3 2 A S R B
V)5 PRGN FE R0 IR < S e /T 2R S AN 1
o $iR. PRSI . N & & A A Y
PEIREIH) % o> B Al Z5h 5858 D Re v T ik
I FEDUIR AT TV, SRR 1.

F1 BEENRFEEYEEROGIE. M. EEURINGETN

Table 1 Preparation, purification, identification and functional evaluation of visceral bioactive peptides from livestock and poultry visceral

EX .. o . e o s s AMER A
M;Q Haork  aBMbE  BHEETE DAL ik P e
e e S RO 3 K,
Wi REaske  Bamik  RERAHE AN RS [23]
‘ R A ALdE AR
; = - 2 5\ = - = 2 12 g RARHE RV et 5 K
I R &G BEKR BE B4R BB 5| AT B 84 an 124
AR - o e
MAE A R ABEKE Zéﬁﬁ SDS-PAGE D%&ﬁ;ﬁ@;ﬁf‘ ALK [25]
"""""""" NRUARRE, MAME k. A&
WA R &G BE B4R BABAF T oA W ZE4E. ARER Ak, # [26]
HBAAAL K mIe BT FERAS
2 7 BBk - . .
picN7) iggic ﬁ?ﬁﬂgéﬁ SDS-PAGE Xt 487 1 6947 4l E A L PR [27]
""""" i, e N T
PCR ¥ 3§ &40 5 2R AR SDS-PAGE. %# o N -
78 yalle e . EREHHR HLHE IR [28]
é‘%é’ @75 ;}i7}_\ 51‘6]711;7\*)? %é{]:};[’%'] fg']‘i
Rer&k @by BREEE#ES A - R x+ NO #9374 %. 2t é
W FBEERE RARGHIURE ﬁm%*fa Mk -6 PRI T KK [13]
fﬁ B KR N —a FEA ]
F BEEG ?ﬁg*ﬁeﬁ[zg b o RARETE - 36 DPPH. ABTS' AdE .. 20]
B B AR g%* TR AR HIRAE .
"""""""" B E O . . , S
[N R . BHACRARE PR ABTS™ 8 @ HFRAE A .
M. i #&igé% EHA BB 5 AT Fe* 4 Antt 7) ALK [12]
---------- I B tn s ik, b,
#8 I H &) B KR 4B A _ M R AR F}%ﬁlgzijg 29
- i =7 KERTEMmEm oo S [29]
Py BA KA
G YA N A
MR memAr RRUBRIHA  Rpsgsla  PAAEREED papn g
""""""" mhawEREE.

BAR AR &1

BAHA

Fe’ # A8 ). ARS)
bm it 52 B

346



MR BB

Modern Food Science and Technology

2024, Vol.40, No.7

gRA
s o EH A
REN O wEE ABAGTE BRERE A Aaen %
J 5 8 A 2 s 2t ABTS'. DPPH A . . N
WIT orEaski  mieme 0 gt b M ks apesrage PREEIT
HHA K Kt 30 H)4E A
CLEUE TS U PO EE T S L T REMK 1]
-------------- ABTS'. DPPH A & A4
AREGE. ABTS nk )
. e N . o FHRE, FRXATE. HEALRK / #0
wht ﬁiﬁ@ﬁfﬁ RIBHA BRFRATEEITH Ak [32]
ERELE b
wRCTTT o b ok IR R B HOLR Fe’ #4%M. DPPH
L ﬁiﬁgﬁfﬁ BBk RRE - AT A mIRRERATE  RALK (3]
R HA T
Y S L NN .
B RBEKR — — giiﬁ@iﬁ%” FE [34]
""""""" ARHOMAR  AME. DPPHHEA
HIT ARG BKE Ry B Bl E - KATE N GEREM. BB FE O RAMKK  [35]
JRHHA YIRS Y
% SEDIP )
T T B BHA - e S U ST
ES S BEEOE GRS HHGA REMBTR .,
By AR At DPPH g & ety ol [36]

3 EWEMRREYEME RATRK R

EYEVER 2R A sh Y AntEY), R 2R
Pois . WEFURE, AEWiE PR BAT B i L ST AL
U PR BRI AR AN G 38 G2 T RIME T o s PR
R AP SIREE P R A R O FERREE
BT Ak P AT B A B SR () 3 TR 5 K7 OB . Maestri
PSR T ok B S IVETE ¥ 807 B AR M T K
MR IEIR A, SRR, &R MR R IR
FEJE EORGE T ADE TR ZhaE, Hodr, N AR Al
C i {3 K0 55— 7 B ) e R ke e o JAC 1P Y 52 i
Ko HAET, B AR DS R AT 7K 245 B A
aip S A FRIERI 2 K, XA 5 DB % R
FORIT TR, AR SORE AR A3 1R BRI 4 2055 A i)k
T RBAT T DGR

3.1 P &R

M oo JE 7 4
e I A2 B LA O L R 2 —, LR
MR AE. KRS IME %K &R (Angiotensin
Converting Enzyme, ACE) Z M. BLAETH I
B AFEAEEZAREN, B, AM180U7

3.1.1

T TR IR 22 42 1 ACE 1l 77 >R 191 B A0 Y6 97 15 1
&, Ho i sk ACE ) Ik 2 5T 5t &% £ 4=
Vs PE R

BEWIEIR YIS EIKOR 2 A BUF 1 ACE
A5G . Maria ZEOBF 58 & PG AT K @ =) B4
KUF () ACE #3544, E/Kfif pH {4 4.8 F1 7.5
I 1] £ 1 22 K B A 5 v A 2, 43l 65.3% A
64.8%. Jessika 25 5T S B0 N T ok 4 2R 1 17K
=) LA IR SR P ACE HURE J1, HAMH R 5
15 83.72%
3.1.2 BefoEIKGH K &

ACE il ik CHPRE M KD 1R7E 1 5 B BE oK
Ui AL IR A 9%, ACE I IR If1 N- K 2 S i K P
AR, M ACE # Ik 1 /E F 3 AR T C i
MR, C- K —KFRIE/E S ACE VG PELT A1
giAPREEEM. X CmERER N B IEE IR
(Tyr. Phe. Trp) B# WF 2 FE 1) Pro B 4011l v M 4
B, 24 C Uty Lys [1] e- SR Arg (E TR HY IF F fur
i, TR E SR ACE M AR e ES

ACE il ik i1 Fl R 5 Bk 2> F =% YA G,
Natesh 2@ ik 45 fy 220 ST UE R, ACE #0461 K 10 3%
PEOL AR ARy 7, — M E&A 2~12 4

J=

Z\

347



MR BT

Modern Food Science and Technology

2024, Vol.40, No.7

R IEELTF + Zhou ZE R TR, Ik 4 D
BRI LS ACE S &, EZHREAS
WEW RS AE /). PRI, AT DAy = kAN ik
2 AR L eV P AR B0 (1 i (R %

L5 KA, ACE #il ik N A 2 9 i K VE &
MR, C R 2 J 75 B R MR A . KERF TR,
R JBE B3 0 2 BEAS HL BE N ACE PR 5, K E
L 3 ANEIEER AR, He ACE i3 1 7T BE S FEAIR,
PRl b v i 2 () ACE 11 ik 22 D9 = BRAT DY Ak o

32 FLAMK

321 RAMKFH

MU f) S8 4K S i  — b 3 2 17 B 0 (R R 1Y,
A= DR TE T B ER i P 8 2% 1 T 7 AR 1 RS A
(Reactive Oxygen Species, ROS) &S HEAHK . i
Joi 5 LN AR )R S A AT, BRI R
BBk REREAL . R S5 S AR . B IRAE h—
FRIRPUAMT, FHAEMXS R, SRk, FaE
iy, HAERE RS, MH iR Ereef, it
N e B EEERY.

SRR e R R RS AR s R A
L, & PR S R B R B A S
Pe. Du ZECY ARG FF K E ) 43 2515 B R T 4]
AN Leu-Pro-Leu-Pro-Phe-Pro I 1T & Ak ik, H A
0 T A0 B I A T 1 S B A A5 T e A
I BL7E AL S P a9 Ak L v s M A R
Mo Sun SRR A R G OB €% v 2 O vk 4y
5 2l A0 A5 30 B R TS 2 B K : DTYIRQPW Al
WDDMEKIWHH, Jf-fff 72 1% 9 Fi ik 2 A fR 9 HepG2
S P G 52 E AR 0 R
322 ALK HZ X F

WEFER I, e P R A P i 1 1) 2 R 3
R HAFERA K. KT IERR (Ala.Leu.Pro %)
PLE 5 R 2R (Trp. Phe. Tyr A1 His) AR
SRR RS RE S, DR B hEE e, H
W, R A His A1 Leu B, 3 DR P PR RN B 22 0] DA
POV B TR ESE R A SRR E A
BT RGOy S . TS RS R AT I A 1) 5 PSR A K
SGERLIOR, 3 PO A 1 A R 2 R R K PR
B FH) 5 4 BN 31.07%. 29.19% 1 29.62%.
BB FRSEPUR A B & AR BCERT AL, 153
(B = W5 ¥4 ) R AR (IE R % ik 84.50%, gk
PEYIR BUK R IR SN 41.46%, mitiEal HAh

348

WEMRM S B LR TS R R KV R R
5 ELAE R T 2 M ) B B e

RV, A R s A TR 1) 7 B HL AR A Ry
PEth ZREE . FUEMLZ IR N 3 2 gk a2
B2, M C i NoRAKYE R IR . Hod, 0T N
M SR N B, X T N i ) K PR S
MR EL A g Wi e e, vl AT Bt A A0 2 I 4 i i
W hr %5 ROS B AL HEAT 1 R B SE, T AT 23 41 1
B EALR T C 3 A K PR B A AL Ik
AL AR, AT B e AR R R
WEFERM, 4 I R R R B 1t W] DA 9 T S A 1k
fit, Xiong 55 B 58 & BUACHE A 10 X6 JHF 28 19 ko
DPPH A1¥2 B H1 2 )75 Bk € 77 PA KA R 1 22 82 25 1
o T34k, PUEAA 2 BRI A IE TRt 52 2 1 R
SO, AT R 2 R R Sl B A i 5 R
B, DRI 2 U L S v R B A i . Marda 5551
PR K fff Mg AL B T, 49 31 44 FhUSEALRR, X
AATTEAT PUAAL BE /1IN E R B 3~6 DRI (77
TERRT 1 ko) AR REIEA 41 B R E R

VAR
33 R

33.1 mREH

RNE e AR X oy 45147 OB GL (1) S B, i 2 Y
PENE S S IE 2 51 S B K S B R Ak AR E 5548
R = =K 2 N E Tk /B S R R R VR o G
R ELEREIER, Bk, WRIFRZERBEIR
SRR IR W4 1A R

Pt K AT U B R 18 AR -6,
HAE-120 MBHRSEE T -« FRERFHE
B $EE AN E <100 AR K E TSR T
Tk R RAE M. SRS REHEE A
JIE BT T R LA — s B A . ik ok 2 2N
g 9 A% 49 B 3 B A PR D RO BT I,
H1, K Bt VIESPPEI 1 Jit & ¥ fE 24 100 pg/mL B,
XF Ji 98 R BE DR o0 B THUIC 40 1) 205 42.48% 5 T
IDVSPDSPDHY #iiil| /i 2 -6 Bl e /1 i o8, 1E
JREEWE Y 25 ng/mL I, I RIEH] 27.04%.
332 HAKEIMAE Z

AR, ZNVRTT S IR E = A B ig i, (Rx)
HMROR RV AR, HR M0 1 Pl
IRRFERE EAT RIS WEREM, PRI AE:
SRR E S EUK AR, KR E iR, 2% .



MR BB

Modern Food Science and Technology

2024, Vol.40, No.7

ik S B FOORS S BR Bk 5t o 3 S AR, oAb, Pk
JUK A 7 3 9 A R WSORD 2 32 DAL o) 0 75 29 L 1 B
Hasegawa ZC W70 KB, HERR. HEABAEE
B2 AT LA P R 48 i A% R B R AL AT
I E . E- BB RMEXMAN R -6 1
PR, RWIX L BRI P REAE N R R E A R
HBTRAEH

PR B FE 2 R 2 IR B ST B i 55,
FIRR 2 B9 22 D9 ] S (R SR HERAT R, R =
AR RGNS BEEXPUAR KA BrRA
WEIE,  FRATTRE 0K 22 JIR R 0 28 375 1 5 JH 243 1) 45 A K
Rk, AW AR ALER AL B IR AR, AT
SE A BUE - TT AT 1 BB A 2 Ik 7™ i
Stk .

34 HEK

341 WHEEM

T K LA IR0 4 ok B0 B8 12 28 (1) 2 2t
B, 7S [ SR I ) 40 T K FT RS S AN [ A4 A RL
BICY . RARRIR M HI A R M 4t
PRI PR, B ARONE . AR, Bl
(R TR, HISERR USRI, 5 & 4 IR IR
ik BAT — s B AR, AR TR I
i 4L 2 P 4 8 A5 8 ) 2 B K PR-39, ot
T SR A A TR B, TR L S 58
RE fRBHR 1B E SR Th g
342 WEIKGMECE Z

AR BT Ik AR TE — R = s b A e 2
5, AHPURHMOBE A BK R A — AN SRR
S o SRS [ TR 5% AR A 13- 0 81 A PT LA 2R
VRARRSAE TLAE L, EH TR AR FA AL 1

B K (0 RSB AL RN 4 TR K/ o T L
WRE 7. BEUR B, U Ik E B K M
SELRR, IR RN 5 A i SRR R B T — 2 R A
Borrajo S5 FE ORI, M /K R4 R R D e
77 ERRRIR AL, Kyt R . K EPiE
RIS B, i E A, RS FIKRES
PRIfE ) R IEAKS, BmEBENmEE RS
RARTH LA RE J) o 2 BRAOTUT A 77 5 Bk 51
SRS R, IR, o B REEN
PR AR mE R, SHARABRNGSS
BEJJ, M p- TBMREBONE 2%, HAERIBLH] AR 5
A A, Ma SN T DU AT o BRI 44

ik, T2 i3 gk o 368 3 A1 AR R 2 B A SR R
SERRAE DA o

3.5 H A M AR

WEFCUER, & SRS K ie R A B
M FEME. PURE. HUE. 5G4 5
fil A& . Wu ZEPIE TR I, ARSI b SR L
Az Wi R R AT L g s I LA /0 B, PR B A PR
2R AU 2 M M3 1 08 W i 5, [ el 8 0 2 6 i e s
WARRE, BEMACERT BB UUAE R R 443
Xof 1 T R (MR SCR FE o Yang 2870 K g4
FlE R, SRER, BIKEE LA R
B RS PR EE ). RSP RS IF IR
AR SR AT IRTR, I I I E W Ae 41K
PR A AR AR, S9RERW], REAT MR B PR
IR 7R RS PR MR, Tl =5 & &
REACE, JFHBGE TR REMEM RIS .

4 RE

g ERTiR, & AR AE YRR A B
WEFEHE 71, RIS Uil PLR. IR LY
SRS AT AT R R, PR L IhaErE &
NI IR ZI A A 52 o EL 3R X 85 & N IE A
BN LA A A D, B AFAE — EE R o (0 )
H HTBT 70 8 K 2 ARG E PR IR 4l 2 DA R 5 SR 2%
ANJIHEAT IR, AL T AR A B SACI AL f f
ROR, DI BATT R S 454 — DIRER Z 1 2 4k LR
M, RNTE TS & FAE PRI 58 B R &R LA
PR AL TR, O T et NSRMERE, 1k
IRETEVIR I EE S AR A APE RN S i 2 o0
BT BAh, AWRFRIL, w8 SORE AR
WERE AL T BRI, B, 12
3 5022 P 85 B A R AR DA SR TS PR R T BE
ALK Bl R A P B AT 2R . bk, BATE ST HE
IR PR B s AR B i i, R REZ I
MBS B N E PRI B AR YRR . R, A
HAD KA H 75 Bl b, WKW T
I PR R IR Rk 2R S AR ML, TFSEHLSE TR
Al DA R IR o B )2 A s R s R AR AR B, K
JRON R e SO R s BRI 5 3. BRI T2 B
FIRBE N A ) K PR IR LA R C R 75 A IR
SLIR UL SR I A — 2 R L B 3T L D Re ey
P, JF HAE R SRR A 1 th 7T LAY s LR, P

349



MR BT

Modern Food Science and Technology

2024, Vol.40, No.7

L

BEEEME RS, BEriess. RGBSR

MUk, AT DA 8 RO AR S HoAth T AE W A R

Kz
IS L R TN TN AR P SR VAT

I EYEVER S . RN, AEARSRIIHE T,
B

BB, JFREA M T EHARRA R
AT RS T L B AT 2 1K 2 R i o

(1]

(2]

[10]

[11]

[12]

[13]

[14]

350

B, R TN, 150 45 A, S5 TR 2 IRAIT 7T B 3 Y i
FHIE R #,2016,28(9):998-1005.

VERMA A K, CHATLI M K, KUMAR P, et al. Antioxidant
and antimicrobial activity of porcine liver hydrolysate in meat
emulsion and their influence on physico-chemical and color
deterioration during refrigeration storage [J]. Journal of Food
Science, 2019, 84(7): 1844-1853.

XX R IR, T AL 2% Al R e AR A PR
Tt FU 3k R S N7 FH D). £ 5 R T 1001,2016,42(4):244-251.
DE B L, SALERNO S, GIORNO L, et al. Membrane
bioreactor using pig hepatocytes for in vitro evaluation of anti-
inflammatory drugs [J]. Catalysis Today, 2005, 118(1): 172-
180.

ATV BRUK T W8 R, 55 R TR T IOk 1 43 s alidh J
AT FT )] 80 Tk R H,2016,37(24):105-110.
ST A A i e S5 8 R 6 10 P A A B e S
BATZREPUAERET] & 4 FH£,2017,38(18):222-
228.

L7 AEYE VIR % . o aiAl . 4EE D
0% A AU R [T]. 42 Tl RHE,2021,42(5):383-
391.

PEIGHAMBARDOUST SH, KARAMI Z, PATEIRO M,
et al. A review on health-promoting, biological, and functional
aspects of bioactive peptides in food applications [J].
Biomolecules, 2021, 11(5): 631.

/NP R IE R, H AR A U IR & 0 R IR K
I B s T RHE,2009,2:319-322.

JE R 0 BE N AR A 5,55 TS 0 B R SR A LA B
A TE P 9T [J]. 1 5 FHE,2015,40(12):100-106
PEARMAN N A, RONANDER E, SMITH A M, et al. The
identification and characterisation of novel bioactive peptides
derived from porcine liver [J]. Current Research in Food
Science, 2020, 3: 314-321.

RAE R, BT T, 2 2, 55 3 A R A R A o o S FL AR
PRAI USR5 T (7] 8 il 2 A B R A B A 4
2022,13(10):3141-3147.

TR B, AN o, S B T, ARG I R AR T BT AR JIK
B4 8 % 5 FOm R4 M7 (0] 8 R 52,2023,44(12):150-
156.

Wi 6 8 2 VE 55 R YRR 2R 00 R A S 3 5 T

[15]

[16]

[22]

(23]

[24]

[25]

AEAT T R [J]. & Sh 5 MM, 2016,32(5):209-213.
CHAKRABARTI S, GUHA S, MAJUMDER K. Food-
derived bioactive peptides in human health: challenges and
opportunities [J]. Nutrients, 2018, 10(11): 1738.

CHAKKA A K, RAMANATIKARA J, ZITUJI S P, et al.
In-vivo anti-anaemic effects of bioactive compounds prepared
from chicken liver using biotechnological tools [J]. Waste and
Biomass Valorization, 2021, 12(12): 6699-6708.
CHAKKA A K, ELIAS M, JINI R, et al. In-vitro antioxidant
and antibacterial properties of fermentatively and enzymatically
prepared chicken liver protein hydrolysates [J]. Journal of
Food Science and Technology, 2015, 52(12): 8059-8067.

F 36 R A 5k, B0 55 , 463 0 SOD I 43 25 4fi {2 3 73 14
JEBIEFE[9]. P B K27 24 (AR 22 10),2013,35(2):35-40.
FAN X, HAN'Y, SUN'Y, et al. Preparation and characterization
of duck liver-derived antioxidant peptides based on LC-MS/
MS, molecular docking, and machine learning [J]. LWT, 2023,
175: 114479.

SUN J, ZHOU C, CAO J, et al. Purification and
characterization of novel antioxidative peptides from duck
liver protein hydrolysate as well as their cytoprotection against
oxidative stress in HepG2 cells [J]. Frontiers in Nutrition,
2022, 9: 848289.

POLISELI C B, TONIN A P P, MARTINEZ F C, et al. Tri-
and dipeptides identification in whey protein and porcine liver
protein hydrolysates by fast LC-MS/MS neutral loss screening
and de novo sequencing [J]. Journal of Mass Spectrometry
2021, 56(2): 4701.

DALLAS D C, GUERRERO A, PARKER E A, et al.
Current peptidomics: applications, purification, identification,
quantification, and functional analysis [J]. Proteomics, 2015,
15(5-6): 1026-1038.

WU Y HS, LINY L, HUANG C, et al. Cardiac protection
of functional chicken-liver hydrolysates on the high-fat diet
induced cardio-renal damages via sustaining autophagy
homeostasis [J]. Journal of The Science of Food and
Agriculture, 2020, 100(6): 2443-2452.

YANG G T, LIN C, LIU C W, et al. Effects of chicken-liver
hydrolysates on lipid metabolism in a high-fat diet [J]. Food
Chemistry, 2014, 160: 148-156.

CHOU C H, WANG S Y, LIN Y T, et al. Antioxidant activities
of chicken liver hydrolysates by pepsin treatment [J].
International Journal of Food Science, 2014, 49(7): 1654-1662.
LINY L, TAI SY, CHEN J W, et al. Ameliorative effects of
pepsin-digested chicken liver hydrolysates on development of
alcoholic fatty livers in mice. [J]. Food & Function, 2017, 8(5):
1763-1774.

TRV, 0 % 408 T %, A R I T e v O ) R B v
AL [0]. 5 & F124,2009,7:3-6.



MR BB

Modern Food Science and Technology

2024, Vol.40, No.7

(28]

[29]

[30]

(32]

[34]

[36]

[37]

(38]

[39]

HONG Y, TRUONG A D, LEE J, et al. Identification of duck
liver-expressed antimicrobial peptide 2 and characterization
of its bactericidal activity [J]. Asian-Australasian Journal of
Animal Sciences, 2019, 32(7): 1052.

X <, W TE 2R, Pk, 558 . 6 T 8 92 0 X S 0 e I A A £
AR F (9] 4248 2441,2019,33(7):1393-1398.

DU Y, CHEN Z, WEI H, et al.Isolation and identification
of antioxidative peptide from goose liver hydrolysate to
ameliorate alcohol-mediated oxidative stress damage in HHL-
5 hepatocytes [J]. Molecules, 2022, 27(21): 7151.

BORRAJO P, L6PEZ-PEDROUSO M, FRANCO D,
et al. Antioxidant and antimicrobial activity of porcine liver
hydrolysates using flavourzyme [J]. Applied Sciences, 2020,
10(11): 3950.

VERMA A K, CHATLI M K, KUMAR P, et al. In-vitro
assessment of antioxidant and antimicrobial activity of
whole porcine-liver hydrolysates and its fractions [J]. Animal
Production Science, 2019, 59(4): 641-646.

YU H C, TAN F J. Effect of ultrasonic pretreatment on the
antioxidant properties of porcine liver protein hydrolysates [J].
International Journal of Food Science & Technology, 2017,
52(6): 1392-1399.

MATIS G, KULCS4R A, PETRILLA J, et al. Porcine
hepatocyte-Kupffer cell co-culture as an in vitro model for
testing the efficacy of anti-inflammatory substances. [J].
Journal of Animal Physiology and Animal Nutrition, 2017,
101(2): 201-207.

YU H C, TAN F J. Optimization of ultrasonic-assisted
enzymatic hydrolysis conditions for the production of
antioxidant hydrolysates from porcine liver by using response
surface methodology [J]. Asian-Australasian Journal of Animal
Sciences, 2017, 30(11): 1612.

S RERLR, A SR S T AR AR Ok A AN R A
PRI ATE YRR FE (D). R, 2017,36(1):157-163
NASRI M. Protein hydrolysates and biopeptides: production,
biological activities, and applications in foods and health
benefits. A review. [J]. Advances in Food and Nutrition
Research, 2017, 81: 109-159.

MAESTRI E, PAVLICEVIC M, MONTORSI M, et al. Meta-
analysis for correlating structure of bioactive peptides in
foods of animal origin with regard to effect and stability [J].
Comprehensive Reviews in Food Science and Food Safety,
2019, 18(1): 3-30.

MORA L, REIG M, TOLDRa F. Bioactive peptides
generated from meat industry by-products [J]. Food Research
International, 2014, 65: 344-349.

LOPEZ-PEDROUSO M, LORENZO J M, BOU R, et al.
Valorisation of pork by-products to obtain antioxidant and

antihypertensive peptides [J]. Food Chemistry, 2023, 423:

[41]

[42]

[44]

(45]

[47]

(48]

[50]

(52]

[54]

136351.

DOS SANTOS AGUILAR J G, DE SOUZA AK S, DE
CASTRO R J S. Enzymatic hydrolysis of chicken viscera to
obtain added-value protein hydrolysates with antioxidant and
antihypertensive properties [J]. International Journal of Peptide
Research and Therapeutics, 2019, 26: 717-725.
HERN4aNDEZ-LEDESMA B, DEL MAR CONTRERAS
M, RECIO I. Antihypertensive peptides: Production,
bioavailability and incorporation into foods [J]. Advances in
Colloid and Interface Science, 2010, 165(1): 23-25.

GIRGIH A T, HE R, MALOMO S, et al. Structural and
functional characterization of hemp seed ( Cannabis sativa L.)
protein-derived antioxidant and antihypertensive peptides [J].
Journal of Functional Foods, 2014, 6: 384-394.

NATESH R, SCHWAGER S L U, STURROCK E D, et al.
Crystal structure of the human angiotensin-converting enzyme-
lisinopril complex [J]. Nature, 2003, 421(6922): 551-554.
ZHOU P, YANG C, RENYY, et al. What are the ideal properties
for functional food peptides with antihypertensive effect? A
computational peptidology approach [J]. Food Chemistry,
2013, 141(3): 2967-2973.

LORENZO J M, MUNEKATA P E S, GOMEZ B, et al.
Bioactive peptides as natural antioxidants in food products—A
review [J]. Trends in Food Science, 2018, 79: 136-147.
=B, TR A e i A XS YRR G M I IO BIF S FE ],
A H#452£,2022,32(1):4-16.

PARK E'Y, NAKAMURA'Y, SATO K, et al. Effects of amino
acids and peptide on lipid oxidation in emulsion systems [J].
Journal of the American Oil Chemists’ Society, 2012, 89: 477-
484,

RER; 756, 3C K, 28 JE T Plackett-Burman i 1 A1 i
THEALAL 3 BT E AL IR 1 46 T2 (0] o [ AR, 2017,
36(7):161-166.

NWACHUKWU I D, ALUKO R E. Structural and functional
properties of food protein-derived antioxidant peptides. [J].
Journal of Food Biochemistry, 2019, 43(1): e12761.
LOPEZ-PEDROUSO M, LORENZO J M, BORRAJO P,
et al. In search of antioxidant peptides from porcine liver
hydrolysates using analytical and peptidomic approach [J].
Antioxidants, 2021, 11(1): 27.

XIONG G.Y, CHEN X, ZHANG X X, et al. Process
optimization and the relationship between the reaction degree
and the antioxidant activity of Maillard reaction products of
chicken liver protein hydrolysates [J]. Poultry Science, 2020,
99(7): 3733-3741.

TABAS I, GLASS C K. Anti-inflammatory therapy in chronic
disease: challenges and opportunities [J]. Science, 2013,
339(6116): 166-172.

CHAKRABARTI S, JAJANDIDEH F, WU J. Food-derived

351



MR BT

Modern Food Science and Technology

2024, Vol.40, No.7

[55]

[56]

[57]

[58]

[59]

[60]

(61]

352

bioactive peptides on inflammation and oxidative stress [J].
BioMed Research International, 2014, 2014: 608979.
KHATUN M, HASAN M M, KURATA H. PreAIP:
Computational prediction of anti-inflammatory peptides by
integrating multiple complementary features [J]. Frontiers in
Genetics, 2019, 10: 129.

GUPTA S, SHARAM A K, SHASTRI V, et al. Prediction of
anti-inflammatory proteins/peptides: an insilico approach. [J].
Journal of Translational Medicine, 2017, 15(1): 1-11.
HASEGAWA S, ICHIYAMA T, SONAKA I, et al. Cysteine,
histidine and glycine exhibit anti-inflammatory effects in
human coronary arterial endothelial cells [J]. Clinical and
Experimental Immunology, 2012, 167(2): 269-274.

CORREA J A F, EVANGELISTA A G, DE MELO
NAZARETH T, et al. Fundamentals on the molecular
mechanism of action of antimicrobial peptides [J]. Materialia,
2019, 8: 10094.

BRI L, XA 0, AR I A0 T SO FE IR B LA i 2 4
{1 82 IS5 9] B b R E BOR 22 4,2017,35(6):1-9.

e HE S BT B IRPR-39 (R 2B 5 PR AT 2 K G BE TR 5 AL
I TT D] U WL K 52,2014,

DASHPER S G, LIU S W, REYNOLDS E C. Antimicrobial

peptides and their potential as oral therapeutic agents [J].

[62]

[63]

[65]

International Journal of Peptide Research and Therapeutics,
2007, 13(4): 505-516.

PATIL-SEN Y, DENNISON S R, SNAPE T J. Functional
foldamers that target bacterial membranes: The effect of
charge, amphiphilicity and conformation [J]. Bioorganic &
Medicinal Chemistry, 2016, 24(18): 4241-4245.

RONCEVIC T, KRCE L, GERDOL M, et al. Membrane-
active antimicrobial peptide identified in Rana arvalis by
targeted DNA sequencing [J]. BBA-Biomembranes, 2018,
1861(3): 651-659.

SHI'Y, WAN M, FU L, et al. Peptide-lipid interaction sites
affect vesicles’ responses to antimicrobial peptides [J].
Biophysical Journal, 2018, 115(8): 1518-1529.

MA Z, WEI D, YAN P, et al. Characterization of cell selectivity,
physiological stability and endotoxin neutralization capabilities
of a-helix-based peptide amphiphiles [J]. Biomaterials, 2015,
52:517-530.

FE0R, AR 2E, 55 A TR B B b S T R R AT 5
JE[I]. £ 5 AH2#2,2015,36(17):296-299.

YANG K T, LIN C, LIU C W, et al. Effects of chicken-liver
hydrolysates on lipid metabolism in a high-fat diet [J]. Food
Chemistry, 2014, 160: 148-156.





