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ABSTRACT: Objective To prepare deer blood peptide by ultrasonic-assisted biological enzyme method, and study
the effect of enzymatic hydrolysis conditions on the yield of deer blood peptide. Methods The effect of different
enzyme reaction conditions on the yield of deer blood peptide was studied. The enzymatic hydrolysis time,
temperature, dosage, and pH of mixed enzymes were optimized by single factor tests and orthogonal experiments.

The antifatigue activity of deer blood peptides were researched by using mouse swimming time as an indicator.
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Results

The results showed that the optimal process conditions for enzymatic hydrolysis of deer blood were as

follows: The blood hydrolyzing at 50°C and pH 7.5 for 4.0 hours with 5.5% mixed enzymes. The degree of

dehydration was 29.10%. In the swimming experiment of mice, the elongation rates with the high, medium, and low

dose of deer blood peptide were 159.46%, 91.89%, and 13.51%, respectively. Compared with the control group, the

high and medium dose groups were significantly prolonged swimming time (P<0.05). After exercise fatigue, the mice

were treated with high-dose deer blood peptide, and it was found that the liver glycogen content, the nitrogen

concentration in the blood and urea and the lactate content were significantly increased (P<0.05). The experiment

showed the improved activity of metabolism and antifatigue after exercise. Conclusion This study shows the

foundation for further research on the antifatigue mechanism of sika deer blood peptide and the development of

related products such as deer blood peptide wine.
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Table 1 Orthogonal experimental factors level table
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5.0
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Table 2  Lo(3*) orthogonal experimental table

S A/h B/°C c D/% DH/%
1 1 1 1 1 20.35
2 1 2 2 2 21.25
3 1 3 3 3 28.02
4 2 1 2 3 25.27
5 2 2 3 1 14.80
6 2 3 1 2 24.48
7 3 1 3 2 20.78
8 3 2 1 3 27.17
9 3 3 2 1 19.17
K, 69.62  66.40  72.00 5432
K, 64.55 6375  65.69 66.51
Ks 67.12  71.67 63.60 80.46
ky 2321 2113 2400 18.11
ks 2152 2125 2190 22.17
ks 2237 2389 2130 2682
R 1.69 276 270 871

P # ER D>B>C>A
ST WIE S AB;C,D;
2.4 NERIFFIKE (8] E

B IR B ST B, de RS SRR Bhid ) AL,
Tk S} )2 1 2 B A3 B ) ) e AR, BRIt 21K
WIS S5 I E S bR, £ 4 WMLk . P 5
B A Uk B TE) K SRl 159.46% . 91.89% . 13.51%, ik
WG 1 22 KT S 25 e /N BREDK T 7 3% 4L 5 WoRa i o
HZEFZ5, AFABA/NRBHKE A EREHER
(F=165.003, P<0.05), 5 Wi kAgE . Pilaa
/N BRI K R B A B AR . DA B S SR R RE M 2 kB
U TR A, REfEA A e/ BRI VK ) .

*=5

®3 BROREERERESE

Table 3 Amino acid composition and content of deer

blood peptide

SRR ARS8/ %
KA R (Asp) 4.98
JRE R (Thr)* 2.85 (4.0)
2 5 1R (Ser) 2.81
H = B2 (Gly) 6.62
N R (Ala) 7.05
%R (Glu) 2.47
2L &R (Cys) 1.04
=t 10.32
AR 12.87
B 22 (Met)* 0.23 (3.5)
B ER(Val)* 5.87 (5.0)
Srr AR (1le)* 0.93 (4.0)
ZA R (Leu)* 471 (7.0)
i 242 (Tyr) 1.06
K A R (Phe)* 13.34 (6.0)
IR R (Lys)* 16.54 (5.5)
2H &2 (His) 4.18
AR (Arg) 0.45
Jifi %2 (Pro) 3.66
s¥ il 102.52
T TR, 155 NR AR 2 R & &t
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Table 4 Mouse free swimming time and extension rate
25 DK B ] /min FEA 2 /%
2 2 37 -

X HE2H 77 108.11

JEE 1. 22 B 5 24 42 13.51

JEE 1. 22 ik o ) 5 2 71 91.89

JEE 1t 22 ke 77 4 96 159.46

T RRZS FTEH

B I %5 Bkt /)N BR 5 K B 1B A9 Dunnett’s T #4256 5347

Table 5 Dunnett’s T-test analysis of the effect of deer blood peptides on mouse swimming time

ZHEILE

PR ik )

95%H 5 X [11]

. e .
(O9EERH DL YA 2EI-T) PR iR B EE = C

XJ IR gl ~15.95300" 77470 .000 —17.5242 -14.3818

GRbilE e -13.99200" 77470 .000 ~15.5632 ~12.4208

G —2.80700" 77470 .001 —4.3782 -1.2358

TR R A X RRZH 15.95300" 77470 .000 14.3818 17.5242

LSD L abil il 1.96100" 77470 016 3898 3.5322

i e 13.14600 77470 .000 11.5748 14.7172

L Rbl R X REZH 13.99200 77470 .000 12.4208 15.5632

gl -1.96100" 77470 016 -3.5322 -.3898

R 11.18500 77470 .000 9.6138 12.7562
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ZH K
[RI AR o ik s 1]
i . , o ) 95% 15 X 1]

4151 N5 PIEZ(-)) FrifEiR 2 = R
IG5 21 X} HEZH 2.80700" 77470 .001 1.2358 4.3782
gl —13.14600" 77470 .000 ~14.7172 —11.5748

i abiilh 2| —11.18500" 77470 .000 ~12.7562 —-9.6138

Xif iR 41 [=Rilke | ~15.95300" .81536 .000 ~18.3764 ~13.5296
L abilh=rei| -13.99200" 77057 .000 -16.3192 —11.6648

I AL ~2.80700" 92157 039 -5.5078 —.1062

TR R Al Xif i1 15.95300" 81536 .000 13.5296 18.3764
kil 1.96100" .59247 023 2178 3.7042

Dunnett’s T3 islkie! 13.14600° 77881 .000 10.8416 15.4504
abilh=sei) X} HEZH 13.99200" 77057 .000 11.6648 16.3192
gl -1.96100" .59247 023 —3.7042 —2178

I A 11.18500" 73179 .000 8.9874 13.3826

I A Xt B4 2.80700" 92157 039 1062 5.5078
Al ~13.14600" 77881 .000 —15.4504 -10.8416

b ilhedi| ~11.18500" 73179 .000 -13.3826 -8.9874

TE: "FORIE 2R WK R 0.05,

2.5 HIBfRFREN

I S YT 57 s, RE MLk iz S5/ O AT BT
PESTE . 3 6 nAVINEZ Sl | s rh a2
51378 AU H B 8 36 22 57 (P<0.05), 1M 22 ik Al
Y S0 1IN B U P JEP R I 5 kU

6 BEIZKAFREFERSEFM
Table 6 Effects of deer blood polypeptide on hepatic
glycogen content

215 n JHBE R B/ (mg/g)
ANiE s A 4 9.59+0.50
vk S Ei| 5 7.3142.10
BB IR 5 12.04+5.70
I8 SR A 5 7.34+2.49
izl Al 5 16.21+4.46
i By e R A 4 22.18+9.70°4°

TE: TRRIE A A AL R 7@ B2 A B R A T

(P<0.05), *FRFIEBNA GRS RE 2 A i A B2
5(P<0.05), *FR48 507 ﬁé S SiEsN RA I EA B
T 22 5 (P<0.05), HAYXHE4H 1532 3500 4l & b b ot B k2

#(P=0.204, P=0.258),

MR 7 Al AL, sl /N RR R A S R R E RS
(P<0.05), =y 71 it g i Jok B R 4 v 1 /N LA PRI IS 2l 1
s BT ST AE 110,

15 8 FIAIRE ML AR AL ol gl | o B4 X L
23 U2 P i FLR % A 3 1 22 5 (P<0.05), Al L
JEE M 22 JUK AT A58 3 T 85 128 20 /) B P e I 98 LR 5

®7 BMZKRERREFM

Table 7 Effects of deer blood peptides on urea nitrogen concentration

415 n PR ZE F MR % /(mmol/L)
N R m kel 4 6.69+2.88
B8z FAl 5 12.3243.19
iz g xf B2 5 8.31+3.57
g B 4 5 8.51+3.20
el L sbilh=e4) 5 12.03+2.31
s F= i =ik 4 25.29+12.70"4°

H: "RRBHBSHAGTESEZHSAH LK EAREEES
(P<0.05), *FRFIZHA TGRS A KRS B ETEE
5(P<0.05), *FnSizshFlmA & iz s Yl i BT B3
P25 5 (P<0.05), HA N B 538 sl i A & ik e B T B 2 2
5(P=0.955, P=0.296).

*8 BEONZRKNEmMARSEFM
Table 8 Effects of deer blood peptides on whole blood
lactate content

21 571 n 4= 1f FLAR 75 /(mmol/L)
EpD B E) 4 17.37+3.52
iz8has 4l 5 20.21£10.15
8 B IR 5 36.89+7.48°4
peg )Y (i hs ) 5 40.73+14.59"4
izl EA 5 37.15£13.50"4
iz 8l R 4 29.64+7.63

F: KRR HASESENSAHMKEAREEER
(P<0.05), *FR#izghdlGmy ‘aézﬁj/\féléﬂtthﬂﬁﬁﬁri%
5(P<0.05), Bah X A S &K sh i f Al S m i o & k2R
(P =0.569, P=0.969, P=0.315).
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AR Ay JEE 5 1 A ) 5 I T 9k, T LAY T2
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