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Abstract: After being pretreated by ultrasound combined with dilute alkali, porcine skin underwent enzymatic hydrolysis for 30 min to
produce hydrolysate with ACE inhibitory activity. This hydrolysate was used as raw material, and the collagen ACE inhibitory peptides were
separated and purified using Sephadex G-15 semi-preparative high performance liquid chromatography. The results showed that the optimum
separation conditions were as follows: sample concentration of 100 mg / mL; injection volume of 2 mL; flow rate of 2 mL / min; distilled water
as the eluent; and a 1 m x 10 mm chromatography column. Under these separation conditions, the mixed peptides were divided into two
fractions, AP-I and AP-II. The half maximal inhibitory concentration (ICs,) values were 19.50 mg/mL and 1.01 mg/mL, for AP-I and AP-II,
respectively. Fraction AP-II, with relatively strong ACE inhibitory activity, was further separated by semi-preparative high performance liquid
chromatography, and eight peaks were obtained. The ICs, values of peaks two, five, and six were the lowest (0.44 mg / mL, 0.4 mg / mL, and
0.73 mg / mL, respectively). Based on the ICs, value and the weight of the samples collected from semi-preparative high performance liquid
chromatographic separation, liquid chromatography tandem mass spectrometry sequence analysis was conducted for peaks two and six. The
results showed that the peptide sequences of peaks two and six were QGPPGPAGPR and AGPPGPPGPA, respectively. Additionally, these
sequences occupied amino acid positions 526-535 and 730-739 of the collagen al chain, respectively.
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FRLA A Tris 4574 4%, ACE 9% .
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Aoy B ACE #ifilik, i (kA ZORBAX 300
SB-Ci5(9.4 mmx250 mm), fAiEZ/FN: ik 4.35
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0.01%TFA) EE I, & IFRRRGEUN R [E Dy &
(R oI, AR TR H o
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1352 JnEstE

4145 2 1) ACE #i R FH Q Exactive i A3t
ITIFE, P SfE IR R 7 T, SRR
FHEBEHFRE, WA 04 pL/min, FRiGoHrssin T
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#h Mascot, LC-MS/MS Ffi4£ 8 8§ Mascot #i A2 2.3.01. mx26 mm. 1 mx10 mm [JEHTHE, HZEREAKEL 2.0
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78 (Tukey; p<0.05), H Microsoft excel 2010 /£,
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Fig.1 Elution profile with 0.05 mol/L Tris-HCI as the eluent (pH
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Fig.2 Elution profile with distilled water as the eluent
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s, aipE s fE 6 B

MEFEE Y, Bl R SR 7 B SR A
BRI, SIS, SR 52, HoEs
RURA I 2 mL/min FIGE, AR SR, RtEsk
i3 FE S 2 mL/min.
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o 0.10F
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Fig.6 Elution profile at a flow rate of 2 mL / min
LEA IR, SephadexG-15 73 /IRJE ACE i ik
I, A BRI 100 mg/mL; B4R
2mL; WUE: 2mL/min; BB Z&WK; EHriE:
1 mx10 mm FZHTHE. EZT KT, IREI >
J8%2 ANy, Gl 6 Fras, 3lcN AP-I. AP-IT.
%% 2 SephadexG-15 47 E34A57RY 10 1B
Table 2 ICs, values of the components separated by Sephadex

G-15
A o ICsy/(mg/mL)
At 7.46
AP-1 19.50
AP-II 1.01
6001 2 220 nm, 4 nm (1.00)
500 -
400 -
300
5 200
g 100f
0
-100 _‘
-200
0 5 10 15 20 25 30

7 HFZRERIES AL AP-1 | Bl
Fig.7 Chromatogram of AP-II separated by semi-preparative
RP-HPLC (220 nm)
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AP-T 1A IE PR R T I o ARFEHYRZ M) 2>
B HLHI T HIRF SephadexG-15 AT HEI ZHT IV /2 43

5 1500 u LA ERZH 5 Seim H, Wi AP-T 32552 1500
u LUNRIASy, 1 ACE #IIIE 2 i 2~12 DMEFEIRYE
RH R, T REAT 1500 u®2, g AP-IT H H
#& ACE ik &2 2, HEMiH ACE #2508,
1Cso HicHia [ 1 BHEE IR AT ST B 1 R AP 40 B 2
R, JEIE AP Aot T T 4 aift.

2.2 4% RP-HPLC 2 % fx & ACE ik X &4

7 1Cso 18

2.2.1 #4114 RP-HPLC 4 &/ /R ACE ik

FE 3 A B e RO s T VA A b, BLEGIOR
4.35 {5 RG22t 26 I B BRI 2, 4RI e Ty
AT1SE) 8 ANBefbile, sl 7 frs.
222 FHEa B AE S Ik 1Cs 1A

B ULRIER) ACE il ERFR, g 6
FRIAAV G B 5 U 5 IR o 23 BSAEAL SR TR Z2 IR 1G5
(AT B AT ARG ECT, Bk 20, a0 fiffn
FEPO A S TR ACE $bilfik, 56 AR PR 2 AT
S I e RO 1 73 25 L REIA B BT ) 7 B R R - 2
B 1Cso TR s AR B O, 0T 2 1
I 6 SRJH LC-MS/MS #EAT /75107

R 3 FHEIBAUGRADE 1CE
Table 3 ICs, values of the components separated by

semi-preparative RP-HPLC

A ICsy/(mg/mL)
) 0.73
I3 1.36
I 4 0.84
%5 0.44
%6 0.4
%7 1.15
o] 122

23 JRJE ACE #4| Jk 7 7| A
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ESIMS/MS Hf BT AR B 53k . Edman B A2 A
ZIEN uidfs, BB EE K, HFEmHED, R
fEE, EARX S MER SRMER, MR EE
X PR EIEIR RSBk 25%. BRI RGN, £
KB PSRRI S 24 = Ak — R B
RETF, HhREER Ny fb RIET, BRI
PR ISR 52 B y Al b RAVE T, N b B Al
y BFEANTE, @A b RISy RIS TR
B MRS K R 5 R
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Fig.8 Sequence profile of the purified peak two
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FEHIHEAT 08T, SRR AR 4 s,

23 LC-MS/MS 733 3¢ 2 12 kP31
QGPPGPAGPR, iZ/THI1I N Az 5 GIn(Q) V2%
KM RS, C R Arg(R) N K HER R IR 1
6 1758 AGPPGPPGPA, 3 C Al N Kb NisiK
PEZIEIR Ala(A), T 6 J7 4G 2 J7 7K 14 B o,
FLH B 7 B S [l R € o B IR B, O E (R AU
6 FEFIGI/KIEE R, RS ACE MR R0 &, %
H ACE #filJRiEPE T 5

ACE il BAA4 280 iR R, 24 Pro FEZ K C A
ShiHUE AL E R, 2k B R EEYE, H Pro
AIHPUEEAGER IR, 32 B R KA i AR
EME, TERANEE] RIFRIFERBER, Fif37 41 C K
AN Pro, HEREH Pro HEEATAIINEILIR
Hyp, At TZ2MICHRAIERKERT 3 M2,
Hyp BEAFIT ACE #Iilk S #EALA midiSs &, 1 6
JFHE4 2 /> Hyp, #FH ACE #ifil3E P TE 58

R4 QGPPGPAGPR 1 AGPPGPPGPA 435§ T
IR al HF 526~535. 730~739 HIALE (UniProt
database), H. H A WA 7EHIE . 7 QGPPGPAGPR
H1 AGPPGPPGPA JTAIEGVIAL mUR AR, T LA 2]
ZMZ K, B—5r M KT %) GPPGPAGPR . GPPGPA
£ Zhang” 45 313 , GPAGPR . PAGPR . AGPRGPR
BN EHIER) ACE $HIAK .

#% 4 ACE HIHIEMERREEEHDL E
Table 4 Identification of ACE inhibitory peptides

A PR AR 12E 2FE RS TE 545

) QGPPGPAGPR ol 526~535 931.4542 931.4512 50

% 6 AGPPGPPGPA ol 730~739 848.4054 848.4028 58
£: 24K P 4 Hyp.

3 Zhig

3.1 >RH SephadexG-15 ¥4 Bk )i ACE il fik,
PAFEAMATE MR FEREE 100 mg/mL;  FAEE
2mL; Yk 2 mL/min; BEMRAZIEK: BN 1
mx10 mm FIEHTHE . TR BT, IG5
AP-I. AP-II N5, ICs ME2 514 19.50. 1.01
mg/mL.

3.2 SR HH Y- 2% v CRORE € Sk 0 ) 2 5 1)
AP-I1 HHTRE—0 5058, 153 8 M, Hirig 2,
U 5 e 6 (1) 1Cs fER/N, 437104 073+ 0.44 F1 0.4
mg/mL.

3.2 455 1Cs TERIR/AN B 2 R BIRE M 1 &, %
I 2 Fl 6 B LC-MS/MS HHTE 14047, 4550 SR

120

g 2 HIZRKFS N QGPPGPAGPR, & 6 HIFHIN
AGPPGPPGPA, XA FHANETIRIEE A ol B4
526~535. 730~739 IfiE .
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