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Optimization of Ultrafine Powder Wall-broken
Conditions of Eucommia ulmoides Male Flower
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Abstract ; The ultra—fine powder physical wall-breaking technology was used to break the wall of Eucommia ulmoides male

flowers.Taking the wall - breaking rate of Eucommia ulmoides male flowers as an index, the effects of crushing time, water

content of Kucommia ulmoides male flowers and feeding amount on the wall-breaking rate of Eucommia ulmoides male flowers

were studied.The response surface curve method was used to optimize the conditions for breaking the wall of Eucommia ulmoides

male flowers with ultra—fine powder and determine the leaching rate of flavonoids, aucubin, geniposide and chlorogenic acid

before and after wall — breaking. Response surface methodology optimization results showed that the optimal wall - breaking

conditions were as follows : Crushing time 8 min, feeding amount 100 g, water content of male flower 6% ,wall-breaking rate up

to 100% .Through microscopic observation of pollen liquid before and after ultra—fine powder wall-breaking treatment, it was

shown that ultrafine powder had good wall-breaking effect,could promote the release of total flavonoids, chlorogenic acid and

other contents,and improve the yield.
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Table 1  Factors and levels in response surface test
SES
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Table 2 Gradient elution conditions
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Table 3 Linear regression equation of three active ingredients

)% [m] 57 AR RE LEPETLRE (pg-mL ™)
BRI y = 12.484x-7.5167 0.9996 3.21~160.40
SR y = 64.443x-194.16 0.9998 7.88~157.60
R y =25.736x +3.5971 0.9998 1.73~69.28

0.02.0.05.0.1.0.2 .04 .0.6 .0.8.1.0 mL 52& % 10 mL
ZEAR D, P22 0.45 wm BFLIBE ST R UEERE20 wL
)5 LG T R 43 1) A o B O R R A A A B, £ 3%
IR AL bR, BEAT £ BT A5 a7 . B
FRRGLRPETE I UL 3, S5 IR R, phirk B A L 4t
JRPR 5T 1 X B8 S e B 5 (o ik e T AR A E S R
IS/S
1.2.5 e RERP IR Wil 4% B01ER W, I AE B
PR AT G AU~

TBURBERE T (R A A 22493 A R ARy AR A e RN T il
BERTAH R HEAAR ARAE X IR ) 4% 0.5 g, A 12.5 mL 2§
YK, WIAEBE B B R B P 34 ST 04 i RE Ab B,
FIVESE  BIVE A 3% B 10 x40 H i B
TSR, B EE AL B OULER 3~4 BE R, BB
F 3 ANRER, Geit it st . 3 R S AR R i
JRE AL

WEER (% ) = LT i L BB i A6 M) AR £/ ]
B SR AL R AR AT EL < 100
1.3 EHEAbIE

M I EE =R, % B s A SPSS
Statistics 24 A IE4T 4087, i WPS 2018 /EK .
2 HRE5HH
21 BREREXWHER
2.1.1 KR A R] X Ok i A BE R sz F R L
T DL, R ARy A B ] ok R R SR A — 52 S, A e
B[] A IS, R B 5258 vy, {HL 2 min J5 HCRE RE 32 92 Sy
AT, #) 8 min PEEEFETT IR 100% , 3 FE A [E]HK <, 48
TS 7 5 0 sk 0 BB 82 L SRR K, ME 4B R R AR A
BN B ZE 8 min A5 AT B BERILAASAL AN B, [A]
W ARy AR 6] Sl 2~8 min,

120-

100+
80+

60

ERE (%)

40

204

0 2 4 10 12

6 8

AR ] (min)
P T AN RS AR ERF Iva) Xof Al £ T B 3 4 522 i)
Fig.1 Effect of different grinding time on wall breaking
rate of Eucommia ulmoides male flower
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Fig.3 Effect of different water content

0

on wall breaking rate of Eucommia ulmoides male flower
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Table 5 Variance analysis of regression equation
R FJ7 A FAg P{g BEME
Model 1066.34 9 118.48 27.26 0.0001 e\
A 626.58 1 626.58 144.17 <0.0001 e
B 37.85 1 37.85 8.71 0.0214 3
C 76.88 1 76.88 17.69 0.0040 e d 2
AB 4.20 1 4.20 0.97 0.3582 NTE =
AC 78.32 1 78.32 18.02 0.0038 e e
BC 1.10 1 1.10 0.25 0.6300 NS
A? 178.31 1 178.31 41.03 0.0004 aTES
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Bz 30.42 7 4.35
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LRPER A
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Table 4 Response surface central combination

project and response values

e A B C WRESR (%)
1 0 -1 1 93.6
2 -1 -1 0 98.7
3 1 1 0 86.8
4 0 0 0 99.6
5 -1 1 0 100
6 -1 0 1 100
7 0 1 1 100
8 1 -1 0 81.4
9 -1 0 -1 99.8
10 0 0 0 99.6
11 1 0 1 88.7
12 0 -1 -1 91.3
13 0 0 0 99.4
14 0 0 0 99.1
15 0 1 -1 95.6
16 1 0 -1 70.8
17 0 0 0 99.5
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Fig4 Effect of interaction of two factors on the wall-breaking rate of ultrafine powder broken Eucommia ulmoides male flowers
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Fig.5 Microscopic field of view of Eucommia ulmoides

male flowers before and after wall breaking
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Table 6  Comparison of components of Eucommia ulmoides

male flowers before and after wall breaking
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Optimization of Infrared—Hot Air Combined
Drying Process of Stevia rebaudiana Bertoni

LIU Wang—xing'? , CHEN Xiong—fei'” ,HU Shu-fen'? LIU Mu—hua'”
YU Jia—jia'** ,LIU Jun-an'’  XIONG Xiang—sheng' ,ZHANG Heng'

(1.College of Engineering, Jiangxi Agricultural University ,Nanchang 330045, China;
2.Key Laboratory of Modern Agricultural Equipment, Jiangxi Province ,Nanchang 330045 , China)

Abstract: In order to explore the infrared—hot air drying characteristics of Stevia rebaudiana Bertoni, the Stevia rebaudiana

Bertoni No.3 in Jiangxi province was used as the experimental material ,and the hot air temperature(90,100,110,120 °C) , wet

power(0,140,240,340 W) and radiation distance (140,150,160,170 mm ) were developed by single—factor and orthogonal

experiments on the basis of the developed infrared—hot air combined drying prototype.The infrared—hot air drying characteristic

curve and drying rate curve of Stevia rebaudiana Bertoni were explored ,and the drying process parameters of Stevia rebaudiana

Bertoni were optimized. The results showed that the Stevia rebaudiana Bertoni infrared — hot air combined drying process

included preheating accelerated drying stage and deceleration drying stage. The influencing factors affecting the production

efficiency of Stevia rebaudiana Bertoni infrared — hot air combined drying were: Hot air temperature > radiation distance >

dehumidification rate.The best drying process parameters; Hot air temperature 120 “C , moisture discharge power 240 W ,radiation

distance 140 mm, at this time Stevia rebaudiana Bertoni drying time 6.57 min, energy consumption 1.25 kW -h. This study could

provide a reference for the development of Stevia rebaudiana Bertoni drying equipment and the study of the drying characteristics

of Stevia rebaudiana Bertoni.
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