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Abstract: In order to increase the utilization rate of shiitake mushroom by-products, the shiitake mushroom stem was
crushed after superfine grinding with a jet mill, with coarse powder and 40 mesh powder as the control. The effect of jet
milling on the physicochemical properties of shiitake mushroom stem powder and the dissolution amount of functional
components represented by ergosterol and polysaccharides were studied. The cumulative dissolution rate of ergosterol and
polysaccharides was fitted by the Weibull model. The results showed that after superfine grinding by jet milling, the
average particle size (Ds,) of powder decreased to 3.21 pum, bulk density, tap density and L" value increased from 0.15 g/mL
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to 0.25 g/mL, 0.23 g/mL to 0.42 g/mL, 65.31 to 73.49, respectively. The superfine powder fluidity, water holding capacity

and swelling capacity were significantly enhanced (P<0.05). The cumulative dissolution 50% of the time (Tj;) of ergosterol

and polysaccharide in superfine powder was reduced by 2.56 min and 8.14 min, respectively, compared with coarse powder.

And cumulative dissolution rate at 45 min (Q,s) increased by 10.88% and 19.15%, respectively. The powder properties and

the dissolution rate of the functional ingredients were improved, after the jet milling to treat the shiitake mushroom stem,

which was conducive to the comprehensive utilization of shiitake mushroom by-products.
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FEM Djy(um) Djy(pm) Dyy(pm) D3 (um) D43 (pm) 5 REAH H R (m?g)

ik 12.15+1.28" 185.23+1.21° 920.75+0.28" 34.06+3.12° 344.43£3.26" 4.90+0.30° 0.17+0.02°
40HH3 5.700.56° 57.01+0.29° 374.17+0.67° 15.70+1.59" 133.02+1.65° 6.46+0.17° 0.38+0.03"
ok 1.6620.18° 3.21£0.24° 5.99+0.12° 2.58+0.06° 3.33£0.14° 1.3440.08° 2.06+0.04°

T [ ) RS i HAT 2122 5 (P<0.05), 32, R3],
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Table 2 Powder density of Lentinus edodes stem powder with
different treatments

B b R (g/mL) PR (g/mL)

btk 0.15+0.02° 0.23+0.05"
408 # 0.16+0.01° 0.24+0.03"
TR 0.25+0.06° 0.42+0.02°

2.1.5 ANEAFEXT LA AR PR R
R IE AV FA SR PP AT Sh MR FE bR . T 2EADIRY
REGR I R faAs b inse 3 o, Mk . 40 FBS.
BT AR LR AR AN FR 5L REERa A, oy i ST
AU FIT 40 HR AR IR AR R £ (P<0.05), IR IE A i
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IR AR AR, ULBA AR RS R LT, 280
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PEAS SIS . AR BhTERR T SR a 54, i85
A A B A I (B2 T . AT IR ), A BaK 43
TP A G ARSI A AT DL 2
= B EAR R AR BB TE, X5 Ming 46285 3738 A9 8
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Table 3 Flow properties of Lentinus edodes stem powder with
different treatments

b PR1EFf(0) )

Bicki) 47.20+0.82° 42.68+2.22°
408 ¥ 43.5340.45° 40.24+1.40°
BT 38.30+0.69° 35.09+1.22¢

2.1.6  A[FEIAEFEXT A GEAR R AR 7K T FIREZIK T 1 (5%
W FIEARR R A REK T AR S anE 4 s, 28
RGBT AL RS, B LAy AR REZ K ) Fiidsg kK
J1#R B (P<0.05) , £k 1 R 1Y 4.04 g/g
Wng] 4.82 g/g, K J1 A 19 2.32 mL/g #4mE|
7.02 mL/g, 3X ] BESE R S AR U RIS, AR 2
TERRAS I, 4 Il B 22 Ul v, A P o 4T 4 245
SY 7K L P B 22 i 2 60 L ke, R AR B 22 i 5 UK G4
fih, SEECREAK 7 5 RZAK F1 im0, e s AsEE Y [
BRI AR A AR THRB IO AL B, BBy ARk
JIRNREZAK 7 b 2 v, X T B DA A 3 3 R AR AH
LY, AR R S T A AR AR P R A AT A R
B, BRI T AN R B A 4 A S b i 3 i 1T
AR AR BIREK 1 5K T .
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Fig.4 Water holding capacity (a) and expansion force (b) of
Lentinus edodes stem powder with different treatments
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Fig.5 Dissolution curve of ergosterol (a) and polysaccharides
(b) from Lentinus edodes stem powder with
different treatments
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Fig.6 Weibull model fitting of dissolution curve of ergosterol (a) and polysaccharides (b) from Lentinus edodes stem powder with
different treatments
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Table 4 Fitting curve and dissolution parameters of ergosterol and polysaccharide from Lentinus edodes stem powder

ozt do R AL ” m 7 Ts,(min) T,(min) Qys5(%)
bizkii) In[~In(1-F)]=0.15Int-0.52 0.97 0.15 23.33 4.1240.17° 20.08+1.03° 65.04+0.24°
& 41 40H By In[~In(1-F)]=0.14Int-0.43 0.96 0.14 21.54 2.98+0.12° 9.97+0.82" 67.80+£0.41°
T In[~In(1-F)]=0.12Int-0.38 0.96 0.12 23.57 1.56+0.07° 6.5940.35¢ 75.92+0.72°
bizkii) In[-In(1-F)]=0.52Int-1.87 0.97 0.52 36.23 17.03+0.93° 36.45+1.21° 65.45+0.69°
i 40E In[-In(1-F)]=0.59Int-1.87 0.97 0.59 23.57 12.52+40.86" 23.08+1.04° 76.01+0.31°
IR In[-In(1-F)]=0.63Int-1.75 0.98 0.63 15.95 8.89+0.52°¢ 15.79+0.73¢ 84.60+0.57"
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