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Abstract: To investigate the properties and calcium-holding capacity of yak casein phosphopeptide (CPP), this
experiment was carried out using yak casein as the raw material, with trypsin being used for enzymatic hydrolysis. Static
adsorption test was performed to determine the eluent, and the effects of sample amount, sample flow rate and eluent

concentration on the purification process of CPP. The basic composition, functional properties, and in vitro inhibitory
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capacity against calcium phosphate and ferrous ion precipitation of purified CPP were examined. A low-calcium mouse
model was established, and the ability of CPP to promote calcium absorption in mice was investigated using body weight,
organ index, serum biochemical parameters, femur index, bone density and bone calcium as the indicators. The experimental
results showed that the best purification effect on the CPP was obtained under the following conditions: 0.2 mol/L dilute
hydrochloric acid as the eluent, 3 mL/min as the loading flow rate, and 100 mL as the loading volume, leading to a nitrogen
to phosphorus molar ratio of 6.8, a phosphorus recovery of 95.5%, a glutamic acid content of 18.55% and a serine content of
6.01%. In vitro calcium promotion experiments showed that the purified CPP could effectively prevent the precipitation of
calcium phosphate and ferrous ions. The results of animal experiments showed that after 28 d of feeding, the organ indices
of all mice were within a reasonable range. After purification, CPP showed no chronic toxicity. The medium- and high-
dose groups had significantly higher blood calcium and phosphorus levels than those of the model group (P<0.05), and
had extremely significantly lower alkaline phosphatase (ALP) values than those in the model group (P<0.01). The femoral
bone index in the high-dose group was significantly higher than that in the calcium carbonate group (P<0.05). The bone
calcium and bone density of the medium- and high-dose CPP groups were significantly higher than those of the model group

(P<0.05). In conclusion, this experiment can provide a theoretical basis for the development of functional yak milk foods and
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a reference for the subsequent research on yak milk’s bioactive peptides.
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Table 2 The amino acid composition and content of CPP

AABAL AF/(Y100g) || BABRME 4F/(g/100 g)
Asp 5.84 Pro 3.56
Glu 18.55 Tyr 4.84
Ser 6.01 Val 5.13
Gly 1.72 Met 1.62
His 2.55 Ile 2.24
Arg 291 Leu 8.80
Thr 3.48 Phe 4.16
Ala 9.63 Lys 7.67
% 3 CPPEAM %

Table 3 Basic components of crude CPP
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Fig.10 Effect of CPP on blood calcium and blood

phosphorus in mice
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Table 4 Mouse visceral index

i M IEFEHL /%%
Sk iyl PR Fie L

2=l 0.303 £ 0.049" 1.715£0.153" 0.104 +0.024° 0.252 £ 0.029° 0.660 = 0.081"
A2 0.305 +0.058° 1.640 £ 0.100" 0.093 £0.012° 0.264 +0.028" 0.628 £ 0.054"
BRERAS 40 0.314 £ 0.052° 1.731+£0.219° 0.093 £0.015* 0.242 £ 0.025* 0.639 £ 0.097"
CPP &7 & 0.309 +0.070° 1.715+0.191° 0.105 £ 0.028" 0.259 +0.044" 0.634 £ 0.056"
CPP ¥ 7| & 0.306 + 0.062° 1.584 +0.225" 0.089 £ 0.019" 0.242 £ 0.036" 0.666 = 0.137°
CPP &= 0.306 + 0.053" 1.518 £0.188" 0.083 £0.018" 0.229 £ 0.039* 0.564 +0.070°

E: RF ERFERRRFRS E£42E (P<0.05), FTAR.
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Table 5 Metrics of femur in mice

407 PR R WA RE JRF R4
/mm /mg /(mg/g)
TEM 16.68+025 108.07+15.66" 4.62+0.43°
A 28 16.03+0.49"  89.54+837° 421+0.17°
REASLL 1655033 104.67 879"  4.63+0.19°

CPP &% & 16.56£0.34" 102.83 £16.64 4.71 £0.42%
CPP ¥ %% 1656+0.43" 116.64%18.22" 4.90+0.26

CPP Z#A = 1658£0.50" 114.63+14.75" 4.99+0.24"
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