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Abstract: To evaluate the inhibitory activity of dipeptidyl peptidase-IV (DPP-IV) from natural animal products, Momordica saponins
(MS), whey protein pepsin hydrolysates (WPPHs), and whey protein trypsin hydrolysates (WPTHs) were used as raw materials, and the
hydrolysis conditions were optimized by single factor test and response surface analysis, and then MS and WPPHs and WPTH were
compounded, combined with simulated in vitro digestion, the inhibitory activity of DPP-IV was explored. The results showed that MS, WPPHs
and WPTHs had DPP-IV inhibitory activity. The optimal hydrolysis conditions were as follows: When the enzyme was added at 4% and the pH
was 2.7 for 2 h, the highest DPP-IV inhibitory rate of WPPHs was 15.43%; The highest DPP-IV inhibition rate of WPTHs was 14.62% when the
addition amount was 4% and pH 7.6 was enzymatically hydrolyzed for 4 h. MS and whey protein hydrolysate had a synergistic effect on
inhibitory activity of DPP-IV. When the combined volume ratio of MS, WPPHs and WPTHs is 1:1, it is significantly higher than that of their
accumulation alone (p<0.05). After gastric digestion, the DPP-IV inhibition rate of WPPHs decreased by 2.02%, and the DPP-IV inhibition rate
of MS and WPTHs increased by 0.99% and 7.01%, respectively; after intestinal digestion, the DPP-IV inhibition rate of WPPHs increased by
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2.23%, while the DPP-IV inhibition rate of MS and WPTHs decreased by 4.12% and 2.70%, respectively. The results provide basic data for the
synergistic inhibitory activity of natural animal and plant products against dipeptidyl peptidase-IV, and provide a new direction for the

development of hypoglycemic functional products.
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*1 BEAE. REAEKBREHNLERZRE FEv FEMh, RSN 2 min, 7RI EHAE 340 nm P
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Table S Design and results of response surface test of pepsin hydrolysis of whey protein

RIFE  pHAEL  BEMEATI/h BERImE/%  DPP-IV 494 £/%
1 2 1.5 4 12.910.11
2 2.5 2.5 3 10.54+0.20
3 2.5 1.5 3 13.12+0.16
4 3 2 3 12.29+0.12
5 2 25 4 12.29+0.21
6 3 1.5 4 13.90+0.14
7 2.5 1.5 5 12.49+0.24
8 2 2 5 10.96+0.26
9 2.5 2 4 15.91+0.18
10 3 2 5 14.09+0.22
11 25 2 4 15.34+0.13
12 25 2 4 15.27+0.10
13 3 2.5 4 14.69+0.25
14 2.5 2 4 15.74+0.15
15 2 2 3 11.20+0.21
16 25 2 4 15.01+0.12
17 25 25 5 13.02+0.10
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Table 6 Regression model variance analysis to the DPP-IV inhibition rate of whey protein pepsin hydrolysis

A 7 e g @A H F 14 P14
AR 4545 9 5.05 28.36 0.0001%**
A 7.24 1 7.24 40.66 0.0004%*
B 0.44 1 0.44 2.48 0.1592
C 1.45 1 1.45 8.16 0.0244*
AB 0.50 1 0.50 2.79 0.1387
AC 1.04 1 1.04 5.84 0.0463*
BC 2.42 1 242 13.58 0.0078**
A2 4.93 1 4.93 27.68 0.0012%*
B2 3.60 1 3.60 20.21 0.0028%*
C2 21.07 1 21.07 11833 <0.0001%**
KE 1.25 7 0.18
K IR 0.71 3 0.24 1.78 0.2899
thik £ 0.53 4 0.13
#E B A 46.69 16

A PRTAEARRE (p<0.05), **RTEFHMEE (p<0.01), & 8F.

HH# 6 TN, iX[EHBR F fH5 28.36, p<0.01,
R E, RUIF HR 178, p>0.05, ZFAE
%, H RN 09733, R%4H 09390, #W]i% WPPHs
B A LGB . B F R AT AT 2% DR 3k
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Fig.4 Interaction of various factors on inhibition rate of whey
protein pepsin hydrolysate DPP-IV
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Table 7 Design and results of response surface test for trypsin hydrolysis of whey protein

RIFE  pHAEL  BEMEATI/h BERImE/%  DPP-IV 494 £/%
1 8.5 4 3 11.85+0.27
2 8 4 4 15.69+0.17
3 75 4 5 11.78+0.20
4 75 4 3 13.23+0.18
5 8 45 3 11.79+0.12
6 8 4 4 15.41+0.16
7 8 4 15.38+0.13
8 8 4 4 15.78+0.22
9 75 4.5 4 13.44+0.19
10 75 3.5 4 13.02+0.25
11 8 3.5 5 12.51+0.10
12 8.5 3.5 4 13.18+0.13
13 8.5 4.5 4 14.11+0.20
14 8.5 4 5 13.55+0.18
15 8 4 15.61+0.14
16 8 3.5 3 12.43+0.22
17 8 45 5 12.54+0.16

#* 8 ILAEEAREABKAEY) DPP-1V IFE MR IER 5= S

Table 8 Regression model variance analysis to inhibition rate of DPP-IV of pepsin hydrolysis

| 75 Fa B e # 7 F 14 P14
AR 33.21 9 3.69 38.65
A 0.19 1 0.19 1.95 <0.0001**
B 0.07 1 0.07 0.72 0.2054
C 0.15 1 0.15 1.53 0.4251
AB 0.07 1 0.07 0.68 0.2564
AC 2.48 1 2.48 25.99 0.4364
BC 0.11 1 0.11 1.18 0.0014%*
A2 3.61 1 3.61 37.80 0.3142
B2 6.17 1 6.17 64.66 0.0005%**
C2 17.62 1 17.62 184.61  <0.0001%**
R E 0.67 7 0.10 <0.0001**
KR 0.55 3 0.18 5.99 0.0583
Hhig £ 0.12 4 0.03
HyIE & Fe 33.87 16

M 82 TR 327K BT 7 RS R ILR 7. F5dE
AT k2 TRENE G, B RE RN
Y=15.57+0.15A+0.092B+0.14C+0.13AB+0.79AC+0.17
BC-0.93A%-1.21B>-2.05C%, FIIff] Design-Expert 8.0.6 X
PEXHRIGSE AT 20T, SER MK 8.

FH# 8 TIAN, Z[EIHBR F {5 38.65, p<0.01,
R, RIUIF N 5.99, p>0.05, ZRAE
%, H RN 09803, R’ 09549, KM% WPTHSs

R ST HAH A |OF {8 AT DU % R 20t
WPTHs ] DPP-IV #Ii| 2 52 a5 4 : pH AE (A) >
BEInE (C) >HE@ERE (B).

FPE 5 T, pH B SBEA IR A B [A] SR
T2 A A2 TE A P e S TSRS B ey, 6 e 2R 1
TEIR I, B0 e AT = 3 28 B 6t
WPTHs ] DPP-IV #2152k, pH - S BEAR T
[II2E EAE s/, 53R 8 BT i i—3.
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223 KBRMIEEALERIEE

T e N RS A BT A H LI AR T AR K AR
AdI [T R ARG B SR T 2% pH 1H
2.74, FEAAERTTE] 2.02 hy BRI 4.15%, M4 SCBREE
VERHE Ny pH AE 2.7, BEfAERTE 2 h, BEAIIE 4%. %
TR SR AT R ARG, 45 REUAES KR
Yt DPP-IV #I13N 15.43%, STRIIME AR 2
N 0.28%, UiHASCIGEE AR, X FLIE R A B
IKFEOEAL, 383 (513 77 FE SR AR B B AR FR R A9 pH
18 7.57. BEARITIE 3.99 h. BEARIIE 3.87%, HEsL
PR IR%E g pH {H 7.6 BEAZRT ] 4 h B INE 4%,
I DL A AT SR PT 1 K A 1K) DPP-IV 11
RN 14.62%, STHMME 14.80%) L F—F, o056
HIE TR0 R R BT -

2.3 DPP-IV #3024 R

B R 152/ WPPHs. WPTHs & MS 4
A E IR N | mg/mL. 2 mg/mL. 3 mg/mL.
4 mg/mL. 5 mg/mL, J5EF DPP-IV #ifl#% . WPPHs
JRE WS H DPP-IV I #] K L 5 A
y=0.0864x+0.0014 (R*=0.9992); WPTHs &K% 5
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