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Research progress on extraction, isolation, purification technologies and
applications of bioactive peptides derived from animal-based traditional Chinese
medicine
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Abstract: The peptide substances in animal-derived traditional Chinese medicine (TCM) have significant advantages in biological
activity. However, due to the slow and expensive research process of animal-derived TCM, non-standard material basis, unclear active
ingredients and other reasons, in-depth research has not yet been conducted. In this article, we review the current research status of
bioactive peptides from animal-derived TCM, the latest progress in different extraction, purification and identification technologies,
and introduce their potential health benefits. Extraction using methods such as enzymatic hydrolysis, solvent extraction and microbial
fermentation, followed by identification through membrane filtration systems, chromatography, electrophoresis combined with
appropriate methods, can efficiently produce peptides with higher biological activity. In addition, the multifunctional health benefits
of animal-derived TCM, such as anti-inflammatory, antioxidant, antibacterial, antihypertensive and anti-tumor activities, as well as
their structure-activity relationships, are also introduced. The low development and resource waste of peptides from animal-derived
TCM, along with the insufficient reports on the pharmacological activities of most animal-derived TCM peptides, give them promising
research prospects. Although breakthroughs have been made in health products, more potential for the development of clinical products
will be achieved if the above-mentioned challenges and current needs are addressed.
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Fig.1 Analytical techniques for isolation, purification and identification of peptides from animal-derived medicines
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Fig. 2 Relationship between bioeffects and traditional efficacies of bioactive peptides from animal-derived medicines
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FRIBUEGT, A TR AR YT IR A T Y
A U001, e E ik S EE LR A T A, s RCH
Biska e S N Ay S Ea i o = N1 M o 110 914
o WA, Fareed SRR 2 Ff EE 2H 7K 08 25 1l 71 v
T2 5 1 /N A iE R IR G R IR
i R A TS5 R0 A R g ) e
2.7 FHERZHIF N

rh I8 B K A 22 2R G (0 AH L) YRV K B 2
DRI “HRERIESE” “ TR E5 B~ “ 2% by 7 « &2
PRoE " 55, HIUAEY 5l A T
T SN R IEIE . (RRERR 2B IR DA S G
INEEZ2 7 T AR A 002 g B LA 4 A 0 R v
BRSO MR BRIE SRR EZE5E R, R T IEEIR
RPN LS EAE R 2 P2 TT. ik
b o-FEf% ER FIRER . R M1/M2 AL B A P DA
JeBHET NOX2 /- F /N T AMLE A0, thak, M
FK i DOl —~ B Y (1051060 e 43 B f) 3 W] DA g
PHE P AR AR DA O A AR R T 0 7K 25 d et A )
AR 845 DL ROt 3k NLRP3 J H T it
PRI ok A OO, AR, P22 A SO S PR

oy 2 AL O8-1090 L g o i B Py JEAC L VAR A A Py R 4k 47
KU BEMBURIEN, FEVLH S5 liE
(Na*, Ca?*, K" A RNI-N210 g3 98 RE [ B, )
il e 28 UMUK ¥~ (tumor necrosis factor o, TNF-a)
(ISR A 50 5 05 7 22 2 35 40 B B 08 ( mitogen-
activated protein kinase, MAPK) H{JZRIAN4IHT Wntl!15]
G, AN, BTIEIEETRES S G EAT R
W TA) B i 4 B 7l 08 (G protein-gated inwardly
rectifying potassium, GIRK) MOIR[1[E I 52 44 o {7
¥5 2% 1 (transient receptor potential vanilloid 1,
TRPVD) W7Tig4e . 25 BTk, shpilii: i 2 ik A4
(AR AR PR R T 5 T, RE2& Natfl
K I8 38 3% AR .
2.8 Hfts

EBZH, WERIA I — R AR O R
PERR 7Y, W IR EL G A KB R B TUK (growth
hormone releasing peptides , GHRPs ) . ff /= &
Coxytocin) %, AT B S E R B0 TR
SRR 2 P AEFAER . GHRPs 4 90 FFACK
K — & B AR, FES R R BRI
K (growthhormone, GH) AW TENS,
EINABEHEE . sk, s8E . AT
W, HARE S HE & A K 7 B2 2k 20 i 3
B ERARAK. H8HMULAERKE G, BEPE
K78 THERK, A KR E R A —Em
RHAEH . BT EENE#RENGAMER, —L&
BIF 7036 IR T HO0 B 47 5 R s e, 52 5 45 R R i
Bl 23 i DU el Vi OB D B W 1Y = TR DA
WG, A EROYE RHE 2R — MG
J7F BN, JeAMEFEIKE TS NF-«B. Wnt/B-catenin
1 EGF/EGFR BRI AR M HTE < % AEH
(1201, jig 3@ ik NF-xBU 2@ 2% kB T2 ORI 4 &
WSOR K AEVE R REERKIE L VEGF FII 2 BRI
(tyrosine kinase, TK) &A% il FI AL B A2 FH K
BYIMIIETE, AT AT A A SR s 2022,
B G, IXEER BB NN B A T AR S S DU gt
B IEAERSA—FH IR TT 77 1.
3 GEEMXER

YEREBERAEN DT, FWE KR R 55
IR RO R o IX G IR B MURR A W27 Dl g LA R AR N 45
EHGRT IR G . = A 25 0 A2 )AL R AR
T, KRR R R R TR A
R IWNIMTPGE 1T EATIRAED RS, 3k 1 PR,
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Table 1 Representative bioactive peptides from typical animal-derived medicines, along with their sequences, precursor

proteins, and key domains

LRI ﬁﬁzﬁfﬂt AR i th Bz A K papeibeti ?;ﬁ
SEU I EILEE COWKY(H) fE 5k (RSP cathelin 25430 PSR o BBHERL p-R AW, Bl 80
T C B I P AR WREA ZhHR, C o G A
Kig
JEH JEE WK VVTPT R MARMNOERED ML,  HEAN 124
il e R 1 LA 5 e A K
AN BRI — 53
I
B i Wizt ISVPGPMGPSGPR BRI BRI o-1 B AR MHEERU R RiLE 125
B MR
SRe WwHEEK  SQGLPPGPPIP ACEI/BPP-CNP ik C i Pro-Pro motif #1%| ACE, {& [fIfLFE 90
SERE RIS I 1
iya 5]ty MELPPGTKIVGGIEARPYEFPWQVS =5k 0 248 MEARARNLER Hiliie 126
VRRKSSDSHFCGGSI EAMH; R gL
T H A B4 A E
Kig KER VVYTDCTESGQNLCLCEGSNVCGQ 20 MR (115 S ik A8 3M R, NRY =ik, filik 127
GNKCILGSDGEKNQCVTGEGTPK 2[5 NS ERR+C I R
PQSHNDGDFEEIPEEYLQ YR, Wi % 5 I
EFEMNGES
LA RIAFTEEE SGL B FioEEE NS 128
W TR IETRAR FFPLIAGLAARFLPKIFCSITKRC AW Pt o-IBE, CHES 1A WE . 1 129
07 ARERBEL RG> Mg
TN HER
45 HIFHEK  GFGCPWNRYQCHSHCRSIGRLGGY 4 HIHfiii ] 3 MBIV AER o-IBHE B 130
CAGSLRLTCTCYRS ER=r
215 GHER GFGCYRSCWKAGHDEETCKKECS 24 MEHERMGESK. & EE&RLER, KAA-HE 405 131
pro-ft X 45

5o R TAKRMESIM A ARSI IL 2 T RERTIR ST A ALK ) DPPH A1 ABTS H H12E7H
FPO. HIRER FOMISCRREERISE, JET3R 1 a5 BREEIRLE, AFRIN 27 BRI 2 5 R
PREEMERRBL, DB S SRR ROE . B AE RV ik A — 2% 45 by 5 87 T A7 A2 %2

i St, AL S BURRIIHA AR, AR
31 mEl SIMERE . TR . SRR Ik B R B

AR BUKPEREERE (40 Hisy Trp. I TEYE, JUHR N K A B R R R S H
Phe. Pro. Gly. Lys. Ile fl Val) I#7E. C ¥l N A EAER; teah, IREBR) A R an ok i
Ui 1) 725 18] 235 ) DA B i BB 2, g 5 TR % S 2 2 Wi K B-1t £ 5 R S M 1) B AR AN 2 s e i P R A )
PUEATETE . Hodr, ZEERRA AT FIR P ATtz HprE e sge, Rik—MRE
T B oK SRR IR ER S A B LG, IR 27 1) 25 0 JOK B R H P B A P IR DG B R A 11330,
FHXF 3 ot B KL 5 2 R B S YR A =508 W HUE IR F B K PR ZERR (4 Leus Val. Phe)
P, I8RO PR AEYE . B, AR XS 75 A vk R SR SR e E R
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H5E, T a- MR eSS M AR R TS EA B T IR S5 4
R BB AH BARR], Bl B A A C
i P J¥e A0 W) i e MR e 5 A4 G aR IR S5 A e 0, 1R
P A R 79 % 1 ) i 5 0 L PR 4 P 45 5, (HL
I B K T e BUR SR T AR, Rk
G 7K A B H A P R 1 SR T AL DI RE R S B 11341
Zi PR, AR IS IE S HARR T 6
IKEEER K 5 BRI % UG, £ 1
JIr 1 A ) e i e A A JUR R R T I I A X e ) 2K
RANMIE, AT LA C I H = R A kB
MEAME, 53 NE SRR, ST
T IERR B R R R
32 fumiz

P AR IR R A8 250 SR A% O AE T HURR 8 I S5 1)
FFIERE R B ME . 2 R0 g b B ) S B k. R B
ML /NBR S AAR, DT A 2o 77 61 5 1 0BG e 7 B I /Sl
RER K PUARIEE, HiEH e 85412
i — AL« QIZKIEZR 731 1) N RS A 3 %
B, TDARRE BRI = 4EShi, AT HAS B i R e
fift, HAERFHIEMM R . HE AR S iE O,
RE VU IR — &t MBI P 2 IR R & R S, RS2
it H CoRuisE SR ERR, (HH 5EEE
I S A SRR . V2 B85 I B0 1) 75
(direct thrombin inhibitor, DTI) #B&H N Arg
BRAE, F TR 4EE AR R AIAL A, T SE 4
PEFNHIEE MG o BRHE 584 1 > pro-Lys-pro 20
FRIIRFIR T 51, AR — MR g R, AT ZERK
WK TR PRS- 16l Mg oy S H ) 6
B B A R Bl B A v M SR AT A TR A A
YK . IX L B B = A R AL =104,
LA ZE S R E T4 H RRDRS o A RS
RNTPRF st A RSN AR 254
SRt T ORI SR LR R UST
33 A

PUE MK Cantimicrobial peptides, AMPs) 543
BEZ XS 3§ PR AR R0 . LI ]
932 ATLLRH SR o8 NER R B
B S & Cys ks &7 Pro. Arg. Gly 81 His 5%
FERZIRU38, Sk B A0 o BT B IR R AR 4 R 451 1

BRI IL M BLOR ST P A RAE, A4
K AT 4y N B % (Cg-Defhl. Cg-Defh2 1 Cg-
Defm). KPijfiZ& (Cg-BigDefl. Cg-BigDef2 #ll
CgBigDef3). & Pro ML B JIKFH A% B P4 34 hn &

U390, g S AL J2 1T, WP B K 4k AR A5 e % B
H R RSF D REIR: Wi h R AR 5 — PP = & 6~
8 IMPWREER, TR 3~4 N1 ik, R kgl
G A A EERTARRE R 1L, F0HI KR BE A p140-142];
KB EA N mpiKERIES C b -3 S5
P IRIF G, T8 I AR R e B 1 S g (143144,
XL LR RIIE S Th R B V) G Bk . IbAah, 23 [ G0t
WG IR ThRE A 520, Gn SR 2 (AR GOk AR e
A, R R TE SR THE UGS,
W RJEH I EYEE . SHAREYEERARLG, Al
PRI F R R & GBS 5 000~10 000D,
EATEYES Cys JRHE. J7 HIEEER . BiKER
FERRFN P S E IR A E B VIR . Cys FIS &
TR FE BRI AR 53 A 25.38% 1 13.50%, iX
FB Cys F15 7 IR S H IR ik J5E T BRAE A i 470 1 K 1)
PUETEPE R S E I US), PUBERRE) N dish fy i
AAE®EHKME, 1 C imgiiiiarEdH, 6 4 Cys
WHES Y 3 A THUERRE R, IE RIS K
FPUEPTE ISR 2 DEERERIYL, PE
B s S SMERIE A, XUt
PUE RS 4R A AR FH IS —20 . R 2%
3 X HiEER) AOD RILH K TP E
I HAE TFE W h R I 5 (1) o BRBEZE 1 . R
AR AR R 2 b SR A 22 Z R U T B BB 1 B
HIRAK. B, EREARIRLARN AOD Kt
P DR G R R PR = A2 T IR R sz e 1300, k4
I b (KPR Maximinl A2 Melittin 1
PUE B R SR VI OC, HAHETH
T Al o BETiE S5 R 0481990 A R I 41 S ik v K
(KA 1) 2 3 4 e 4 B RS o AN [R) Bh ok 5 1)
PUBEIL, HEMFERPHIFEREZ R, WF 1
B, SRR 20K 5 3L B iR AR e T I NIl
B-Fr R LA, R S P AL ) 4 A B B R 23 AR TR 1L
TR KR I PUEE K Scolopendin 2 MIJE & I N
LRVEP R o-UB e, P EE PR A R AT B 4 R
ISBRBROR . XA R A Z R e T e
TSRS [ 1) 275 T SR I AL L o S 1501,

Zx LRIk, KBRS > DA R 1 21
FORIHES,  Gngi KR IE FIAAAE LA & C Il N i
FERRINZRAY, JEsemi BRAE AR R b 2 R A e 1)
KRR . MROCRKE, A7 BRI
PEIR AT AT 2 0 B 0B 1 AR BEVE PERAE M 22 T g . IX
FE I T X 4 5 2 K R AR AL 7 4 e
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JEL, R ORSEUT BB R AE DRI I RS, T 35 L
RIS Al T IR A TR RS P P R Ok
BAEH . SABUKEZERIIK, BUEA N K
YRR W7 S S FE R AN AR EE IR, 5 C o 5 A
AN IE HL e R IR S A, B A B BAE A
TERUREE A SR, L= 4R RS [ 25/ R
0T fil, TEHEICE. BAL, s
23 PR R T80 2 2 PR AN T IR 3R 7 B A i
I AT, RN HBARZ AR PN 12 WL AN 22 8 55
UL 1 RFIEN LA VG TR R 751
AT B (RN S B 25 13
4 FHYTEMRKEIEINEEH R MmN AMHIAER

Az i 7 O N RE R 1l SR U, IR
FE RS N AR BRI 1) SR R 2= U5, e (18R
1 K0 40 A2 3% ) R 78 REAR B 11 H o (9 Ik 7
FIPAT, X LEIK P HIAE e 2 ) B ARG RS2, 2R
W T R AE B 5 1) AT B 1 KR DA B D T
R A WiE K AR RT DA R R e
f o ZKAAEA R T A A PR O AR AT L2y B8 R Ak Bl
FRPRE S, FTAEZia T U, s & A i
AT L8 TR 1 T A DA D o Y A I 2 22 TR ) B 2ok
P, AHE AR Tk hn T #8mT G B A ARV % Th g
()RR 2R (5 ORIk . S AR 1 PP A Ah el A
DA R T L O o 051 R AN [ g R sz e, A 9
ﬁ%l%a‘ri[l%,lﬂ—lss]\ ﬁmﬁ\ﬁzﬁ[lﬁ]\ *ﬁ;ﬁﬁ[l%]\
PR ST

BN R M A 2 A ) T 1 TR TE T e P A A
N S TRl . AL G2 tnbm i, EE .
Holp s w S E AR, I A Y AR B AR B A
JE AR mE N IR, B BUEA T
B I PR S5 AR ThRE,  HL AWl (RS, SAEIAR
HRAERIEAEE FRITFE R HEl, FH= 0N
MFPEEZEEWN. BIRKERAR. LM
{8 FREACRE S5 40 43 117 37, 0 HAE K i X 3G R
HAT, 2ERIIAEIE & o 1T K 8% (2023
213000 143E70), MRS “AREHEE IR S
TR RIS e RErR E 20307 i Jih 24 & R T
RO, s 2y Canbimie ) SN2 & EJE H
09, Jf H 5 R T Mk 9eKifigsHEAR
R KRR & T AR e v, Z AU R I 3 K
— MR AR R R A R AR T 0FT, RME
YIRS SR O AR B AL SR, =2 IERE
UEDRBh S A R F2 o (EA (R I T — 22 T 37 Bk R

WG (@M. RE) ZIEMGRY, &
BACKIE CnE A PRS0 D &, RETIE
JERHAE P FIRRUE A PR AR,  E7E R R o A 2
N, EERINAEMIK T TP AR K, P E
TG AR B A E R G aE, AKRAME
B T 5 5 PRl R T

5 g

AR, BEEAEEARMPIE K E, Skt
RIS LR BT VE B SRR SEREDT . BRAAE
B TR 8 A 7 R A B R B AR
MG SR R, RIREE S T KIS 2 A5
TES BT, EBIE. BRSSO OB
01 S5 4 R (R I ST T AN TR ARG 43 7 I K B
RS HE T 9, TR S5 AR B B 456 T sk 1
TEPEIR T 51 %5 5 D Re Fiil .

TERE SR IR B, RISk s 2 s 3RiI5 )
BRI, TETEEVEIR T 51 . BELeyE PRk AT
BRI ZE R R R A LASAL, IR AT RE S L
o A BV AR AT A TR B R A A 23 2 24
TR T R BT 7 B AR . AR AT
PETBfE . Mo K S o 24 (3SR T T &
PR PUEST . BRILES RN, HED
iR B A A RO . B AT, MR
W Z 28087 5 o B A TR AR A DG R i iE
DRI, G & f A is FH 22 22 RHROR K PR AN L BERR
SEERIRTT 2 b SR ARy, HT3
2R, A EEPRERIO, SHEYEME 2
FHEG, BRI 25 s BN 4, RN R
AEFE. AR AR, ZHEAEMRS, F
BORAPRE. 73 BRI S g IR, 1 — 2D PR 1 Lk
—DRRE . BRI IE DI R A 2 IR 1 2 K 45
B R EROR, TER G B 2B T SR LA
HGEZRBN J1% . BT IR AE P A AR RS0,
FERAUKNR AR AE IR RS0 IKFE “ A [RIYE”
BUR, KSR A A DR B s HEE IR IR AT 2
RPEAT K IV G R RS . XS M s i kL, R
FH A BRAE P2 B R 5 41 in a2 FH 34 14 91 37 R0
75, ARHEEF A SR A BLORY, N2
PR K P 2R S B 8 S A THI I R B VP R R B G E
B A ANERMW, IR 22 KR K
FGTIRIR 2, LA SR 22 B ah WU 1 v 24 ik i 2 3
WEHEREA L, FHEA R AR BAR
FE DR S IR 2 B T 98, (R Ry sk Bik

an)>  aod
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