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Research on the function of whey protein powder rich in phospholipid to
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ABSTRACT: Objective To investigate the effects of whey protein powder rich in phospholipid on memory ability
on mice. Methods A total of 288 SPF Kunming male mice were selected for two experiments in this study. There
were 144 mice in each experiment, and they were divided into 3 batches of 48 ones in each batch. The mice were
randomly divided into model control group, low-, medium- and high-dose group of whey protein powder containing
phospholipid. After continuous gavage of the test substance for 30 days, then the step down test, the step through test
and water maze test were performed. Results Compared with the model control group, the number of errors in the
medium and high-dose group was significantly reduced in two step down test. In first step through test, compared
with the model control group, the latency of mice in high-dose group was significantly prolonged, the number of
errors in high-dose group was reduced. In second step through test, compared with the model control group, the

latency of mice in medium-dose group was significantly prolonged, the number of errors in medium-dose group was
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reduced. Compared with the model control group, each dose group could significantly increase the content of

acetylcholine (Ach) and significantly reduce acetylcholinesterase (AchE) activity in brain of mice. Conclusion

Whey protein powder rich in phospholipid can help to improve the memory by regulating and improving the central

cholinergic system on mice.

KEY WORDS: phospholipid; whey protein powder; improve memory
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Fig.l Structure diagram of water maze
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Table 1 Effects of error latence of step down test in mice (x£59)

51 SR B BRI R/

s

52 WAL AR BRI R /s

gﬂ%u fj]%ﬁ N - N ~ N \ N ~
WA A THIR A HA A THIR
TR o A 2 12 166.0+108.6 170.0+23.3 179.143.2 156.6+133.4 168.7+39.1 166.0+33.2
A5 12 180.0+134.6 175.3+14.7 180.0+0.0 150.2+126.3 168.3+40.6 179.242.8
L abiilkr 12 156.7+131.7 168.1+20.2 176.5+12.1 170.4%125.2 168.5+39.8 164.0+£42.2
F=Fiilks 12 150.6£136.5 156.2+49.0 180.0+0.0 140.84+105.2 180.0+0.0 180.00.0
Fz2 FMRBESREIRRBNTN
Table 2 Effects of error numbers of step down test in mice
1 SR B IR 552 RS R B IR
H 5 A . — -
A A THIR A WA A THIR
TR HE 2H 12 22 4 1 39 1 5
IG5 12 13 2 0 16™ 1 1
abrilhera 12 9" 4 1 18" 1 3
[=BilEs 12 9 3 0 25" 0 0
T SRR H A, TP<0.05, TP<0.01, A,
#3 IRBEIRERMBAF I
Table 3 Effects of wrong animal number of step down test in mice
o RN PEU R FERENY E 4 1%
205 BEILY/EAS — . - — . -
A T THIR R T ERIE:
LI Xo] 21 12 8 3 1 67 25 8
671k 12 6 2 0 50 17 0
1SR
L abi s 12 7 4 1 58 33 8
= 12 7 3 0 58 25 0
RSt HE 4 12 8 1 3 67 8 25
E7ilk=s 12 8 1 1 67 8 8
52 IRELIG
LBl R 12 7 1 2 58 8 17
= Fiilks 12 10 0 0 83 0 0
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Table 4 Effects of error latence of step through test in mice ( x % S)
51 WA TR /s 52 KRR IR TS IR /s
2051 ShYIE
pIRE ] A THIR pIRE ] A THIR
TR S HE 2] 12 43.4+33.4 158.2+126.9 296.1+13.4 66.8+32.2 123.6+48.1 264.7+67.8
ik 12 85.4£79.0 218.1496.6 300.0+0.0 52.2+32.6 163.1£78.8 236.0£106.6
o 12 49.84+30.5 191.2496.4 300.0+0.0 65.2450.1 213.9+88.7" 253.8488.4
[=% il 12 48.3+33.5 280.3+44.7" 285.4+26.4 93.9+64.9 170.6+72.9 300.0+0.0
=5 FMRERE ST EIRR B
Table 5 Effects of errors number of step through test in mice
51 KSR R IR 52 IR IR
215 LYk
W A THIR W 1 A TH IR
TR ] B 2 12 25 12 1 20 17 3
IG5 &= 12 26 6 0 20 11 5
I 12 20 8 0 26 7" 3
=Bl 12 21 3 4 17 11 0
<6 xt/FRIEERE ST SRR TN B A E2 0T
Table 6 Effects of wrong animal number of step through test in mice
R PR R BN E 4 1%
2051 SILY/EAS
pIRE ] A TH B WA A THIR
TR Xof R 2] 12 12 7 1 100 58 8
ik 12 12 6 0 100 50 0
1R
R 12 12 8 0 100 67 0
=Bl 12 12 3 4 100 25 33
R Xof B 2] 12 12 12 3 100 100 25
ik 12 12 11 4 100 92 33
552 RS
o 12 12 7" 3 100 58" 25
=%l 12 12 11 0 100 92 0
2.3 IRk ESIE RSN XHRRAL AL, ZERIICRETEGR 9, B 2). KEE LR

SRR IRZH UL, B 1 WS e e 2 AR 1 kIR
FITRL i I TR) 2 25080 (P<0.05) (3R 7). 5 BERLN AL FEAR,
S5 1 REEE L RREALES 1 R AR RS 2 vl
SRRNER 2 WSR2 AR 2 IR DR 2 s
(P<0.05)(5% 8). U S 3804% 77 1 4 B Ik 28 r sh W K S A Y

P
WIS BB 7 1) 23 [ o7 B 1) i) 27 T 1C A2 RE T,
LB R 2 s A [T >, R R U ROB B R B /N BR A IE 12
Ty d ), S Wi 4 FL I A R R P UK K B S A
WD/ IR A IR UCR, RISk R e
A LABL S s /NRGE 2 T
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Table 7 Effects of on reaching the end time of water maze test in mice (xx59)
FIRZE g ] /s
ZH 5 LY
Erwilgs  H2wilg 3wl 5B 4 wilgs pLRZ ] S [a] TH B
LR BR 2] 12 33.4425.5 95.1432.1 71.2436.9 60.1439.4 65.0£36.7 324.8495.7 72.3+44.0
sy ORI 12 19.3+17.8 74.2+42.8  71.5+47.0  60.2+41.9  78.8+443  303.8x121.6  70.8+42.7
P
ER 5abi(hy 12 19.4+15.7 90.4+33.7 67.2+38.7 54.8+41.8 83.84+46.0 315.6£122.4 83.2+45.4
=g il 12 13.8411.2° 76.0+35.4 64.8+39.4 51.5+38.8 77.7+42.5 283.8+116.1 65.5+£33.5
BRI 12 23.1424.7 70.1+37.9 70.1£38.3 — 55.9+39.7 219.2+70.5 58.4+44.0
oy (ORE 12 13.8+11.9 79.3439.5  66.0£35.2 — 54.5¢40.1  213.6+63.2 57.3+34.9
LS
<L v 12 24.8+18.3 64.6+42.0 53.7+39.2 — 73.2+47.0 216.2496.4 68.1+£35.5
=il 12 14.3£9.0 57.4+£39.9 73.1£58.6 — 65.3+40.1 210.1£71.0 71.8+40.6
H: —FRoR R, TR,
F8 XPRIKRE LI IR R BAE
Table 8 Effects of error numbers of water maze test in mice
FEIR B
21 5] ILY/EAY
1wk 552 Wl Zk 3 w4k Bawiilgy WA BT HHiE
R 5 HE 2] 12 16 70 52 47 50 235 67
IG5 &= 12 18 45" 63 56 58 240 64
551 R
I 12 6 75 63 37 62 243 59
=il 12 5" 77 60 49 57 248 56
RTINS B 2] 12 17 64 50 — 58 189 55
AR5 12 14 61 54 — 54 183 52
52 IR
5abi(hry 12 13 51 44 — 55 163 74
=% iy 12 11 40° 60 — 55 166 68
%*9 MPMRKEELEEIAL S EAE I
Table 9 Effects of number of animals reaching the destination of water maze test in mice
IR A S B A
o A
45 IR THRIR W2k BOK AR g e
N N N N M1 F { >
% 1% Ik Jil%; ¢ =
AR %t B2 12 12 5 9 10 9 45 7
I 12 12 7 7 9 7 42 9
R 12 12 7 10 10 5 44 6
= Fiilks 12 12 9 9 11 7 48 10
T PR 4 12 12 9 9 — 9 39 9
AR 12 12 8 10 — 10 40 11
552 R
L ab biie 12 12 9 10 — 8 39 9
=%k 12 12 9 9 — 10 40 8
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Fig.2 Percentages of animals reaching the destination of water maze test in mice
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