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B MP-W .MP-B.MP-E, #] ] £ 4 0 ik . A AR AR A 0 FRESA AF 2t TR ES LBy EF
M, AR @ REARERRER[ERD ARG EF IO E T EREE QORI ESFH 9.7%.
11.5% #223.1% ,MP-E 8y R 1§ £ £ F & F MP-W A2 MP-B, 3B A H ZAEE O A B EAE H Hhf AL H
F A4k ,MP-E ¥ # & 424 @ AR b b 8 F & F MP-W 42 MP-B. MP-E 8.8 R A8 R & 5 4. R & 28 (Asp) A &
5% 8 Z 1&F MP-W #= MP-B, 7 2 8 (Thr) i & % # £ % & T MP-W #= MP-B. MP-W.MP-B\MP-E# & 35 F &
(M) % A1 4 103 493,106 579,118 286, 4 B et T e sb Lt 7 3B A EHZTONABEZT LM, T E T
AALEEF. BREKAR 150 ug/mL B, 1238 4e B4 m I8 RAW264.7 & 28 A2 10 (IL-10) 93 5 4 %) i 75 37
7 B F -a( TNF-a) 9t 7 @ ,MP-E 2 % M 2 % & F MP-W(P<0.001)4= MP-B(P<0.001) . [ £5if |3 #+ $2 B 75 ik 1% %] 4%
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Abstract: [Objective] The extraction efficiency of different methods and the effects of these methods on the
composition of mannoproteins extracted from yeast cell walls were compared. Furthermore, the
anti-inflammatory activities of the extracted mannoprotein were evaluated. [Method] Three yeast mannoproteins
(MP-W, MP-B, and MP-E) were extracted via high-temperature water, alkali, and enzyme-assisted extraction
methods and purified via ethanol precipitation. The identification of monosaccharide composition and amino acid
composition, distribution of relative molecular mass, and Fourier transform infrared spectroscopy were employed
to analyze the composition and chemical structures of yeast mannoproteins. A cell experiment was carried out to

examine the anti-inflammatory activity. [Result] The yields of yeast mannoproteins extracted by the three
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methods were 9.7%, 11.5%, and 23.1%, respectively. The yield of MP-E was significantly higher than those of MP-W
and MP-B. The yeast mannoproteins obtained were composed of mannose, glucose, and glucosamine, and the
peak area proportion of glucose in MP-E was significantly higher than those in MP-W and MP-B. MP-E had
significantly lower mass fractions of total amino acids and aspartate (Asp) and significantly higher mass fraction of
threonine (Thr) than MP-W and MP-B. The weight-average molecular weights of the extracted yeast mannoproteins
were 103 493, 106 579, and 118 286, respectively. Fourier transform infrared spectroscopy showed that all the
three yeast mannoproteins were glycoproteins, with no significant difference in the main functional groups. At the
mass concentration of 150 pg/mL, MP-E extremely outperformed MP-W (P<0.001) and MP-B (P<0.001) in
increasing interleukin-10 secretion and inhibiting tumor necrosis factor- a secretion in RAW264.7 cells.
[Conclusion] There is no significant difference in the main functional groups of yeast mannoproteins obtained by
the three extraction methods. However, the enzyme-assisted extraction method can significantly improve the
yield of yeast mannoprotein, and the obtained yeast mannoprotein shows higher anti-inflammatory activity. The
findings provide a theoretical basis for the development and application of yeast mannoproteins.

Keywords: yeast; yeast mannoprotein; extraction method; immunological activity
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Table 1 Yields and composition of yeast mannoproteins
FAL %
T i FEHUAT HEEB%E %%ﬁ% ﬁejﬁl
Jo 4 B 4y B Ly H
MP-W 9.7+0.4° 69.0+3.5° 3.5+0.2° 11.7+0.5°
MP-B 11.5+1.2° 65.7+£2.2° 2.9+£0.2° 14.1+0.8"
MP-E 23.143.8" 73.543.4° 8.2+1.5° 14.0+0.3°

T FAAS RN G 7R 08 22 57 1B 35 (P<0.05) .
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Table 2 Monosaccharide composition of yeast mannoproteins

AT %
\ W TH AL o e
B i —
G B il %) B H #
MP-W 0.82+0.04° 5.29+0.53* 93.90+2.52%
MP-B 0.90+0.04" 5.78+0.69° 93.32+2.77%
MP-E 0.97+0.06" 7.88+0.76" 91.15+2.91*

VE RIFIA [F) /N5 52 B R oR 2 57 1 3 (P<0.05) .

222 AKLBRRAE oK

3 Fhae ML 5 VA 49 B 0 B BEH 8RB AR O R A
(MP-W ., MP-B. MP-E) " & % & 4 il W % 3.
MP-W .MP-B.MP-E ] & & & 1R Jii & 50 509 9 N
11.76% 11.13%+ 8.91% , 55 2 ®ij f) #f 7¢ 45 R
— L A EEEO R E AR E SN
10%~50% . MP-E [ & 2 5 18 i & 70 F e E KT
MP-W 1 MP-B, H & Asp fii & 7 ¥ & # K T
MP-W Fl MP-B, Thr Jii & 4 ${ & 3 & T MP-W Al
MP-B. It 4, MP-E 1 & & B (Glw)  H & &
(Gly) « 5 & R (Arg) - TH & R (Ala) . 7K T & R

®3 BESHEHERSERRESH

Table 3 Mass fractions of amino acids in yeast mannoproteins HAT %
oy R = 53 AL
o Asp Glu Ser His Gly Thr Arg Ala Tyr
MP-W 1.12£0.05" 1.64+0.07*  0.92+0.04 0.23+0.02 0.68+0.04" 1.68+0.09* 0.30+0.02% 0.92+0.04*  0.35+0.02
MP-B 1.03+£0.05* 1.53+0.05°  0.89+0.05 0.21£0.02 0.65+0.03% 1.73+0.08* 0.28+0.02% 0.93+0.04*  0.30+0.02
MP-E 0.71£0.04°  1.19+0.05°  0.99+0.05 0.15+0.02 0.32+£0.02°  1.92+0.08" 0.08+0.01°  0.64x0.02°  0.21£0.02
T i o3 = 4 AU
Cys-Cys Val Met Phe Ile Leu Lys Pro MEIER
MP-W 0.08+£0.02  0.73+0.06 0.08+0.01 0.39+0.03° 0.47+0.03 0.50+0.02 0.68+0.03 1.00+£0.04 11.76+0.73°
MP-B 0.05£0.01  0.71£0.10 0.02+0.00 0.39+0.04" 0.53+0.04 0.50+0.02 0.53+0.02 0.85+0.04 11.13+£0.52%
MP-E 0.06£0.01  0.724+0.06 0.02+0.00 0.17+0.02° 0.31+0.02 0.28+0.01 0.36+0.02 0.78+0.05 8.91+0.34°

W RS FVNG 78 o) 22 7 3 (P<0.05).
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(Phe) Jii & 7 # & 3% (& T MP-W 1 MP-B, MP-W
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FeA R AT e 7 AR 2 RS
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3 Bl B U7 545 B 0 B BEH BR OBE &R B A O
(MP-W . MP-B.MP-E) X F & 2 & #4 HE [ 4 i
g AR g 7 R 4 A, IF L GPC B Ak
A HE 15 B M, , W3 4. MP-W.MP-B.MP-E &
il JE , fe 2 BRORER A N o T, ML A N
103 493.106 579118 286, B& A % 5 , H I {E 100 000~
120 000, 2% B AN [7] 4 HL 75 32 65 B A1 X 4 1 i
BRI E . AU R AR R U
BEH #& 0% &5 9 AH X 2 7 i & £ 21 000~62 000,
M B 35 70 B9 1) 1 BE H & Bl 2R B A 0 4> 1 R & AE
64 000~112 0007 iZ W 7t 45 S &R, A [A] $2 L
J7 v 6k B BEH 8RR R A M, R 3 R, g A B
A Ak BE IE A 2 0 B BE 8% B 2R B 4 R D
R e o), I n] B 5T SR R TR R G 1) Al
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Table 4 Relative molecular mass distribution of yeast

mannoproteins
B il M, M, PDI
MP-W 103 493 16 118 6.42
MP-B 106 579 21627 4.93
MP-E 118 286 23194 5.09
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