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Abstract ;: Microwave digestion and soaking were used to extract the samples of traditional Chinese herbal medi-

cine (Huai chrysanthemum , wolfberry , Siraitia grosvenorii and American ginseng) . The contents of Ca,Fe,Zn,

Cu and Mn in the four traditional Chinese herbal medicines and their extracts were determined by flame atomic

absorption spectrometry. The recovery experiments of Ca,Fe and Zn were carried out to verify the accuracy of

the determination method. The results showed that the contents of five microelements in four kinds of traditional

Chinese herbal medicine samples were different. The contents were as follows: Ca > Fe > Zn > Mn > Cu in

chrysanthemum; Ca >Fe >Z7n > Cu > Mn in wolfberry, Siraitia grosvenorii and American ginseng; the contents

of five micro elements in Huai chrysanthemum were higher than those in the other three kinds of traditional

Chinese herbal medicine ,and the content of Ca element was as high as 3.097 5 mg/g. And there was no direct

relationship between the leaching rate of microelements and the mass concentration of microelements in the four

traditional Chinese herbal medicines sample. The recoveries of Ca,Fe and Zn were between 81% and 97% ,

showing that the accuracy of the determination method was high.
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Table 1 The working parameters

of microwave digestion samples

PR E/C TAR/W AT E]/min fRIE ] E]/min
1 150 1600 13 5
2 190 1600 4 20
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Table 2 Preparation of serial standard

solutions for five microelements mg/L

oy R TR TRk
Ca Fe Zn Mn Cu
VA1 0.0 0.0 0.0 0.0 0.0
VTR 2 0.5 1.0 0.2 0.5 1.0
W 3 1.5 2.0 0.4 1.0 3.0
R 4 2.5 3.0 0.6 1.5 5.0
VR 5 3.5 4.0 0.8 2.0 7.0
VSR 6 4.5 5.0 1.0 2.5 9.0
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Table 3 The optimized determination working

conditions of five microelements

M K/ P KT SRR JBERE/ AT
JLE nmm FiE/nm  mA (L-mjnfl)(L-minfl) T

Ca 422.7 0.5 4 13.5 2 *
Fe 248.3 0.2 10 13.5 2 bis
Zn 213.9 1.0 10 13.5 2 bis
Cu 32.5 0.5 10 13.5 2 bis
Mn 279.5 0.2 10 13.5 2 FF
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Table 4 Regression equation and

correlation coefficient of five microelements

Ao, Mn TR EBEERE, N
56.40% ,Ca.ZnCu JG % 12 7 FAE 20.00% ~
31.00% 2 [6] ,Fe LR R FAA 4. 13% ; H
e+, Mn JTER MR % 7 1567.92% , Ca,
Cu TLEMIRIEHRIE 42.00% ~51.00% 2 [6] ,Fe Zn
TCEMRRAE 27.00% ~36.00% 2 [8] ; B 1L 3
H,5 PR TR MR R 25 A B E, &84
12.00% ~27.00% 2 [a] , AH X 84K PEHE S,
Cu Mn JTE IR ¥ %%k 60. 00% , Ca,Zn JT
R RAE 20.00% /iy, Fe STTRRIE R
HA 6.59% . )\ 5 Pt JU 2 R I R 1K/ a]
A TR G R IR I R 5 LR A b i o v
FERAH HEEXR. i RRERERWEE ]G
A7 T — AN [l o0 2 AEAE A AT
TEAAIR] ;s 2 AN [RIAE i 1 40 Jo2 465 ) %o} il 1 T

LR i HERBR
Ca y =0. 052 40x +0. 013 33 0.997 7 Z TS RH S A A
Fe y=0.106 37x +0.324 75 0.996 8 = — — .
2.4 HETEHMIREIEEER ST
Zn y=0.674 951 +0.014 58 0.994 5 . n7 -
Cu ¥ =0. 100 34x +0. 384 90 0.991 4 4 Flepgi ittt Ca Fe \Zn JCEIMBR L
Mn y =0.228 26x +0.006 87 0.998 7 SpussER LR 7 3 7 Al A, Ca JCERY IR
%5 SAMELEZWASH RSD
Table 5 The actual content and relative standard deviation of five microelements
Ca Fe Zn Cu Mn
ﬁé =) =N =N =N P=X P=N
h SR RS/ SR RS/ SR RS/ S RS/ N )
(mg-g™) (mg-g™) (mg-g™) (mg-g™) (mg-g™)
W% 3.0975 0.6 0.676 4 0.4 0.034 8 0.5 0.021 8 1.0 0.044 9 1.0
AT 0.386 8 0.8 0.057 0 1.0 0.020 9 0.9 0.019 9 1.0 0.008 8 1.8
W 0.3327 0.6 0.018 8 1.0 0.017 5 0.8 0.016 8 1.0 0.009 5 1.0
TiEE 0.7868 0.7 0.061 9 1.0 0.022 8 0.1 0.014 2 1.0 0.011 2 1.8
%6 SHUELEOREREMZAER
Table 6 The concentration and dissolution rate of five microelements
41 HIRT B [iipe=>
BE R B g DURHD  BEE . BOEE O RWE .0 BIRE O BBRE .
R R R 0 Rk mkE ST ke mike D6 mmkE mike 2
(mg+L™") (mg-L™") (mg+-L7") (mg-L7") (mg-L™") (mg-L7") (mg+L™") (mg-L")
Ca  18.585 3.78  20.37  2.321 1.165  50.19  1.996 0.324 16.23  4.721 0.765  16.19
Fe  4.059 0.168  4.13  0.342 0.121 3538  0.113 0.025 22.22  0.372 0.045  6.59
Zn  0.209 0.053  25.36  0.126 0.034  27.33  0.105 0.028  26.64  0.137 0.030  21.94
Cu  0.131 0.040  30.53  0.120 0.051  42.68  0.101 0.013  12.43  0.085 0.048  56.80
Mo 0.270 0.152  56.40  0.053 0.036  67.92  0.057 0.010  16.67  0.067 0.040  59.70
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%7 Ca.Fe Zn TLEMmire i Libs R
Table 7 The standard recovery

experiment result of Ca.Fe and Zn

L ﬁéﬁé{ﬁ{l ﬂuﬁ)aﬁ@@‘/ ﬁnﬁ‘i)ﬂﬂ%fﬁl/ i/
JLR (pg-mL™) (pg-mL™") (pg-mL™) %
WaE 4733 9.188 4.950 90
IfeF  2.245 5.367 3.465 90
Ca IR 2.024 5.298 3.465 94
S 1.905 5.127 3.465 93
WEE 0159 0.351 0.198 97
MifeF  0.136 0.225 0.099 90
Zn IE0.101 0.195 0.099 94
S 0.145 0.234 0.099 90
3546 0.847 1.203 0.396 90
Mife¥  0.351 0.673 0.396 81
P owmwm 0110 0.191 0.089 91
s 0.441 0.797 0.396 90

TENO% ~94% Z [, Fe JUZR [ FICRAE 81% ~
9% Z ], Zn JUE B [BICRAE 90% ~97% Z
(], AR SCR T8I0 7 5 325 14 TR B S 2 v

3 Z5g

AR T T il R T A T VR IR B
AL KRS T D DUR VG EES X 4 P 2y i
it o SR 5 A K i AT ' 35 12 000 7 T Ao A
i MR Y Ca Fe (Zn Mn Cu 5 Fpisf i
JUE Wi, IR R AT AR [l s S 5 DL 3
R AE J7 ik I HERA BT . 45 R0, 4 R 25 p1 A
P S M EISTR S EREA W T ER  ME
fECa > Fe > Zn > Mn > Cu; filf+ . & DUR I
VirEZh Ca>Fe>7Zn > Cu>Mn; ff 54 5
PR T 2R 1Y & i 1 T HA 3 Fhrb 25 b A
air, o, Ca JTR F 1A 3.097 5 mg/g,Fe JT
RIKZ,Zn Cu Mn JLRZF A E. 5 Fi il
TR MR Z 5 HAE 4 Fhep 25 MR i (9 it
WEETCH % & Ca, Fe, Zn JUE 1Y B URTE
81% ~97% Z [u], F WA SR H A 7€ 5 vk B
A B HERR BE. A SCRT R b 2 M AR DT
Rom P SMEITTR Z MR, HE
P R 25 A R A B 5T, 48 = AR
AP A 25 S R IR 2%
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Abstract : Zingiber officinale Roscoe was used as materials to extracting the essential oil by simultaneous-distil-

lation and solvent extraction. Single factor test and orthogonal test were carried out to obtain optimal condi-

tions. The composition of essential oils was analyzed by GC-MS, and antibacterial activity and antioxidant activ-

ity of the essential oil were further studied. Results showed that the optimal process conditions of Zingiber offi-

cinale Roscoe essential oil were 1 : 24 solid-liquid ration,2.5 h extraction time and 1.5 h soaking time, and

the yield of essential oil was 2. 70% . A total of 58 chemical components were detected in the essential oil of

Zingiber officinale Roscoe ,and there were 20 kinds of volatile chemical components with a relative percentage

of more than 0. 50% . Among them , the content of Zingiberene was the highest, which was 27. 14% ,followed by

B-sesquiphellandrene , a-faresene and B-phellandrene. Meanwhile , essential oil had significant scavenging effect
on ABTS radicals and DPPH radicals, the IC 50 were 0.450 5 mg/mL and 0. 703 7mg/mL, respectively. Com-

pared with the commercial ginger essential oil ,the Zingiber officinale Roscoe essential oil had stronger antibac-

terial effect,which had more advantages in inhibiting Escherichia coli( Gram-negative bacteria) .

0 5%

2% ( Zingiber officinale Roscoe ) , ¥ Fr H R
= AR SR MR A LR A e B R, H
AR RIRI IRk 22 &8 ZhG il L 2 hE
BHAR B R S5 RS B B
T IH AR R B EE T 15 A0S 2 e
B i R | N = (B /| W i 7Y 5 M P A
TR OREE, LB 1k B 728 o IS 224/
Fige B2 1122 (BF 22 ) S5 ah i, 25 HT LA/ VA
ES LI EE S R et DS AN & SRS T =
FAEE , AN SR/, R BUR S, 25 A i Pl
Sr(UNEHE 2% 2 M%) SRR 7. S, Abh-
ishek 2 BF9E T 9 Fh A FALE BRI AL TS
P, RIS Sk BN 2, BT A I i
I, A L, /o 2 B B 2 AN (5 O
M.

R — R IR AL 51 il T S A
AR ARSI B R D AR A
R BN A 285 ) AS [ T A A ] ik
VERRIRIEE o, BoA T JCT5 3 EYIG
Pl IR 2 SR, B N TR
Tk SR O v R R AR
WOk KA TARIESFE G Tk USR] N 2518
# B SDE ( simultaneous-distillation and solvent

extraction ) % MR I 5 CO, I | (ol 4l B 4%
Bk A E A ERES B T L ES T K
i, SDE 2 T — - 4F & Ji ik ok 1y — 42 4%
RN BN TR A 1 43 85 07 12, JLA s e
ToE At 4 7K 2 S ZE U AR 23 ) TR0 A6 RO A 5
BN, SRR IEEEMLL, L T
SRR, WA TR AR TR S E R RS A
TR A 5, ) I, 4R J0E 065 i AT B R AT
GC-MS 23 , I BT B A R s

T AR ZE S A R E BRI 2, B2 kS
T, S R T e W, LA 2 R 5
B BRI A AR 32 B T ORI 43
UM I S B, T LR 32 14 2 b 25 0 1)
BEIIRE 5, WA Wy R ARG R R
B - BRI o — AR HE, XN RS
TRRE TT 42 AR ST 42 /0, 5 T e, AR BFFELLA/N
BN FR, SR SDE (S HU NS Z2RE I, I X)
HARBUT 2 4 F#EA T AL, i 5 GC-MS 43047 /0y
GBS , BE— B BFTE T A A
FI R, LAY o I /N S 7 £ 0 By )
e S ATIR LA R AE S | [l TR
TR /NEZE M RS K.

1 bR ik

1.1 ##5iKFH
SLYGPRE BTN AT 5 R R
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Y, W0E VI e ,50 CHET 24 b, #ricad 60 H b,
HERAT.

R RE . KA A Al B 2R AT B, A
oM Tolk K2= & B TR 22 B LI =,
4 CRHAPRAE-

FEGAH] LB £ 555 Je/K Na,S0, | L fik
HUIR IR ( Ve) . K,S,0,, |1 [E 254 317752,
2" - BRAX(3 - LRI EEmEk - 6 — BHR ) —
Brdh (ABTS) (1,1 — ZOR3E -2 — = iR
(DPPH) , BThr T4 BR 2 w77, LA iR 2
R HT At
1.2 H{B5E&F

FW 100 7Y =38 7 A ARAIL , RV T 28 e
A PR 7] 77 HWS = 24 3 i $OPE T K i
5 .DHG - 9010 B ey B35 XU 1 1 46 . LDZF
S0L RS 28R K R, 1l —ER U3
B2 FI =5 UV - 1800 Y8 4RI 0L 43 Y66 BE 3,
S AR A BR A E] 5 SW - C) - 2D Al
g TAES , N 2 A BR A ] 7™ 5 Agilent
7890A —5975C B = U A C i B A, 26 [ %%
TR |77 s ME204/02 BUHL 7 KF-, i
Sk FAE RS FR A H] 7.

1.3 XIWHE
1.3.1 /PNEEREBARN

FREC—E /N 224 K B T 1000 mL
JRZE RBP4 600 mL £ g5 /KF1/b ik A
B [ s 2 AR AR PR B K A b, L B A &
IKARGIS | 75— i i 4 A 60 mL Lk i[5 Jis
PR, K IBER NI E 60 °C | 77 R B AR .
PR G W kA, 4 T67K Na,SO, T4
J& R 78 R as ETCA MUAR , 1R B HA %55
B R AR E AR Y BT, B B R A T 4 C ok
i, & H.

SRS 5006 77 6 RS IR EUR
YIHREALH

m,
Y=—x100%
m

Horbr,m RoR/NE 2 B BT/ g, m, IR/
BRI T g
1.3.2 /IMHEEZFHRERRIZHMNML

FERTIISEIG ARl L, ORI L 7818 At []
RN B R 7% A R, B 98 B R R 45 T /)
BT PR ICR, IF DL R A, B IE 28 3
55 DR /N 2R T AR B B T AR
1.3.2.1 BELLWEE 5HlFRE10 g,
15 2,20 £,25 £,30 g NELKA , EF 1000 mL
R ZE AR B , A kA AT 600 mL A 5
TR HRERR 2o 1 60,1 40,1 =30,
1:24,1 120,330 1.0 h j5E 58, JE1T R
2RI H 2 b BIFSORNA LU XS /N B 2R T R
ESibhA
1.3.2.2 ZE@EBEAEE  FRH20 g /N
¥R, BT 1000 mL B JEZE BT A&
A F1 600 mL KB UK IR 1.0 h J5 i
BT R 2E K E 1.0 h,1.5 h,2.0 h,
2.5 h,3.0 h, W58 Z B IR [A]RT /)N 8 220 it 4 B
R FZ.
1.3.2.3 RiGRTEAIEE  FREL20 g /R
3, & T 1000 mL [EEZE @B, A/
A1 A1 600 mL £ B 5K, 43 AR 0.5 h,
1.0 h,1.5 h,2.0 h,2.5 h J5i&Efs 8 #b47
2RI 2. 0 b, W53 3R Y B[R] 0] /N B 22 A il
PEHAR A5 .
1.3.2.4 EXREAHZE ARRRAK L
fili I, DL/NEE SR B CR % A 4ahn , LUBHR
b (A) ZRIBEH (B) GRIEEH (C) ZHRE
Ly (37) IEACiR B, IE A IR N K- 3% 1
B
1.3.3 GC-MS H#rAE "

SAH S o b S5 S A Sy HP - 5
(60 m x250 wm x0.25 pum) B4 H:, JEFE D
TR 250 C LA 20 2 1,330 He, i
# A 1 mL/min. FHEFRTF :45 CARFF 1 min; DS



B250 2020429 A 4535 % 4554

.10 -
k1 ESGRIBE AT A
Table 1 Factors and levels of orthogonal experiment
ESES
K
A B/h C/h
1 1:30 2.0 1.0
2 1:24 2.5 1.5
3 1:20 3.0 2.0

5 °C/min [958 5 T E 120 C, {£4% 5 min; L
3 C/min 98 B FF % 160 °C, {745 2 min; L)
4 °C/min A3 E T+ 2 250 C 4345 1 min.
JIE Sy M 45 R L 7 22 i (ED) YR 4T
S3AT, FUESRE N 70 eV, B IR IR B2 230 °C i
VI 35 ~ 550 amu, %5 1) & 38 1 8] 2
7 min. F| ] Nist 11 3% 22505 5% 42 2 (1 57 35 (& i
TR R, IR AR — ik 61T A

1.3.4 NEZRFHMELEENARAE
1.3.4.1 ABTS BHEFBREMUE"

ABTS " TAEWAIBCH] : T 200 mL ZEHR K HfimA
0.385 g ABTS 10. 135 g K,S,0,, 18 &4, F
WEOGALERE 15 b J5, RT3 BON 95% 1 L1
B RIS TR E 734 nm P KR WROLRE
J9(0.70 £0.01) , B[S ABTS " TAEHK.

B4 mL ABTS ™ AR AN 1 mL A [R] BT ik
JE R/ N ARG TR S I TR B 3 5, k6 s
16 min J5 ,7E 734 nm A H 53 5100 H W OG R
FHRF M ER 95% 1) L FER AR ABTS ™ T /B
VEAS T B 5 AR A3 B0h 95% 1) SR/
BRI S VA A 25 R R DAAS [R) Jo at VR
JEM Ve BEIRAE BRI BE. /N 2205 il % ABTS
H B3GR R IHE AR

A-A
aag%%$=@_ —

Horr A RIRAE RV WG Ay FRoRAREXS
HEIR SRS LA, R 28 I BRI RS

1.3.4.2 DPPH HHEFBREHNE"
DPPH AR A FC il - ERAFRER 9. 86 mg DPPH
KKy A, % F 100 mL Jo/K Z e, B 45 DPPH

x100% (D

TR, I T 4 CHRMA T RICIRA.

BT mL AS[R] 5T & 9 B A8 /)N B 2R T A
W TR, A 1 mL DPPH TAEW, IR &
¥I5)0G RGO 30 min, 7E 517 nm PR 45
SN L S B 5 ek LR A DPPH TR
VEAS XS B FHJE 7K B AR /)N 38 205 TR
A2 O R USR] B st vk B 1 Ve SRR
FEMEXT IR /N8 220G i DPPH |3 B35 BR 3
1A X RO,

1.3.5 PMEERFBNEFEENARTE
1.3.5.1 BEFETEL B A
ZEUFF R RN T LB b IG5 3, 37 C4%
PR EE SR 18 ~ 24 h PREL— & S W R T LB i
fRyE S, F 37 CHAMHTRIREE S 18 ~
24 b F RN N 0. 9% 1 G 1 A BIER K ) 4
R, IR AR 1 x 10° CFU/mL, £ AL
1.3.5.2 MEEESNE" " RAELH
e SR AL T 20 mL LB [EARE SR AL, #
BB T, IR 100 pL AR ST IR T
IR b 1 SR IR AR S BAE R
6 mm W [EIEUE AR F, KA 4 H s BUK 8 4R
O I T B 2 Tl AN B R T RS
MBIEAC R 78 40 W L 5T T IR A A R &
W) LB 55738 b, F 37 CHAMATHFR24 h R
FH A58 S0 1 1 P 1 LA

2 R 555r

2.1 INEEEERRIZNRALERHH
2.1.1 BB MEIELE R

R L XS /INEE 25 Tl B R (4 5% i 4 4] 1
fis. HIE 1 AT LUE Y, Bl B LG 3G A, /s
ORGP PR IR B S B N5 e . Y
BREEE R 1 1 24 B, /N8 225 T ) $E R TR 2]
HRAE, M 2. 21% . X AT BE 2 A R BE B A9 /N 8%
FR AL T 58 i 24 R v 78 o T B Lok
PR IR B WE(R. AREEIGIBHE LL , /N8 22K T
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AR R ST T [, R W S PR 2 I, /N i 2
B ARBE T 010 2., B AN ] 85 il ) i B
I, EPERHR L 1 2 24 BN I HL
2.1.2 ZEEREEEREER

ZRAR IS 18] 68 /)N B 2 05 i i HCR 1) 52 )
B2 P, i 2 "] LU Y BEAE 28 1 I 1a] Y
SEIN /1N e A i A 4R BUR 22 S s b 1Y
FaF L] O 2.5 b i, /) B 2R il Y
PR B R, 9 2.35% . ZE AR I ) 2 A, AN A
TAT I8 7 73 48 5 11 2% 087 I5F 1) aed 4, Ok U
By 2 R, e AR IR IR 2.5 h 4%

Ry H
2.1.3 FiarEEFEER

TR P T Xk /) i 220 il 4 B Y 5 T 4
240
2.00|
1.60

1.20/

0.80

PEHCR/%

0.40 1 1 1 J
1:60 1:40 1:30 1:24 1:20

B
A1 A& R AR R IR E 6 e
Fig. 1 Effect of the rate of the material to solvent on

Zingiber officinale Roscoe essential oil extraction rate

2401

/.\

g
=
S

PEHCE %
>
(=]

—_
[
I

T

e
%
o

0.40 1 1 1 ]
1.0 1.5 2.0 2.5 3.0

FEIE il /h
B2 AR Ak EA MR IRAE G e
Fig.2 Effect of distilling time on Zingiber

officinale Roscoe essential oil extraction rate

K3 . 3 ATRUE S/ s 2k iR
MFEI T 0.5 h 3 hnE] 1.0 h i, A 3l S HCR
1. 48% SN 2. 04% , B 21005135 Y ik 1] g
1.5 h ], Ak S04 iR e i TA] %R i Y S IR 5
MFFARE (P <0.05) , RN LA} T 5T
3R, TEAR I PR G AR, A] 25 R 4 A
P R E]. PR, PR MEE] 1.5 h
BONTEH.
2.2 EXREERSH

IEASIRIR A RN 2 P, 3 2 w1, 52
M /I B R i B BB B TR RO - 2R IR
6] > BHBLE > 29 8], B 5 /) B 20 il ) e
BRI T 2545 8 A,B,C,, BIURHR LE
1224 ZRIRMFEY 2.5 h, B 1.5 h 5
UESEI R FERCARAE R, /N B2 Tl 1 SR IR
ik 2.70% .
2.3 ERSDH

i GC-MS FE/N 8 ZEA il P LA I H 58
FAL =AY, o I3 44 B B CHEAR X 5 4 I 3R
3. 3 AT, VBRI AP T A Al By
UESS E ALY 4 N W e oS DR T e SN S
e RS RS G, Fob RIS i
RS R . XS AE0. 50% LA _EAY
FERANEAC A AT 20 B, Ho, 0 A 5 i
Bei, M 27. 14% , FokJ& B - 1%~ K )T I
(11.14% ) \o = B VM (7.99% ) | B - KT

2.50
/. ./.
S 2,00
=3
™ 150
1.00 1 1 1 J
0.5 1.0 1.5 2.0 2.5

B /M
B3 RIAR Ik R ARG
Fig.3 Effect of soaking time on Zingiber officinale

Roscoe essential oil extraction rate
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Table 2 Results of orthogonal test Table 3 The chemical components and
. 2= —_— relative contents of Zingiber officinale
A B C Roscoe essential oil %
1 1 1 1 2.04

2 1 2 2 2.14 @ (eSS gﬁg f@ AR 21%

3 1 3 3 1.21 1 2 - g 0.12 | 30 B Hs 0.07

4 2 1 2 2.24 2 = 0.08 || 31 y - WA 0.89

5 2 2 3 2.55 3 o - JERE 1.50 || 32 STEH 0.11

6 2 3 1 1.38 4 Bl 421 |3 (E)-p-ilels 043

7 3 1 3 1.55 5 Bk 0.11 || 34 B -l 0.22

3 3 ’ | 161 6 B~ Rk 0.14 || 35 A 0.26

9 3 3 5 0.99 7 L BT 0.00 | 36 o - HHMG 0.69

K, 5.39 5.83 5.03 8 B - LM 0.65 11 37 o= A 3.46
K, 6. 17 6.30 5.37 o ekl 0.97 138 MIRTEIT 167

10 B - Kl 7.44 || 39 SR 0.18

K, 4.15 3.58 5.31 1 pre—. 0 120 = -
k, 1. 80 1.94 1. 68 0 — 0.8 |41 5 BT 11
k, 2.06 2.10 1.79 13 Fpm 0.44 || 42 o =B 7.99

ks 1.38 1.19 1.77 14 W 0.36 | 43 B - L2 5.41

R 0.68 0.91 0.11 15 2 - P 130 || 4 FRIIMBBKTHE 046

P Se I B>A>C 16 o — A 0.46 || 45 EET A 0.16

(7.44% ). BRI AREE DF 50 R0, LR o -
S WO N LR P A A2 Y, T R
JFE WK )RR AE 45 R LA . 5 H 18
APV E R R I, o - TR R (B AE)
B S AR RPN T P R A A2 B A /N o S
W AATE. Rt A it Co, Ml AL
LI BRI ) 4 M XS o PR A 2
T (24.89% ) 3% 8 I5 (7. 60% ) Fl % i
(11.26% ) , A 3 A 0 H 2 6, 3 7] i
JE R RIS [ 5 BUTTINAE 2 PE AL 2
Sr A TR AL Bram 285 BFSE & B, 2R
1) F BT AT , A & iy 41.10%
M AR F 5 K6 0 A A A T A X AL
5.08% ,iX A g S Hh 22 0 il Al L 2R R B L
JiE 4 K % 25 5 T S B AL Amalraj 257 HF5E AR
T, L AN TR, A% S M B B o0 R By
A REANIR] , A [ BT 3 45 20 f6okS Wi b BT
Y Bt A B AN ).

—_
-2

B-EF 0.37 || 46
18 (R 279 |4
19 ie2did 0.17 || 48
20 (E) - 5.08 |49
21 KRECHRVKATR  0.09 |50 B - LI 0.19
22— 0.35 || 51 y — K 0.20
23 5 - WAk 0.15 || 52 ER 0.17
242,6 - “HIE -0 0.08 |53 B — Kl 0.29
25 (+)-WEER 0.2 |54 o — Mg 0.25
26 ZREM g 0.09 || 55 S AEE 0.17
27 o - HARA 0.52 | 56 SR 0.08
28 B - i 104 || 57 Fite-xf-HAERPEA 0. 12
29 o - 0.22 || 58 TR 0.27

2.4 HENFEESHK

LR EA ML I GRS E LAY
TP, 3 e o ELAT AR OB AL T . 2
FHTHIBEE Y BAESE, /N 32 2 HA BRI
PUAALIEYE , A 58 8 — 20 % /N 8 2R T Bt
FATE R T SE , 5 R W E 4 PR,

ABTS [ H 5E35 BR 2 B8 s S 7K 14 0 3 B
PEMIR T EALRE 1T N A I ABTS
H LT BRI 4a) BR. HE 4a) AT LR

BRI 1114
M 0.66
AL 0.41

y - Bkl 0.06
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100 [
S 80t
ﬁ 60 f
b
£ 40+ i
o —— /NN I
z —— Ve
£ 20¢f
<
() -I 1 1 1 1 J
0.0 0.2 0.4 0.6 0.8 1.0

SR/ (mg + mL™)
a) ABTSH Hi S b %

100 ¢
S g0t !
ﬁi—'_\ [ ]
g 60 r
sl
H 40 F N
o —a— /N I
E —o— Ve
& 20t
a
O -| 1 1 1 1 J
0 1.0 2.0 3.0 4.0 5.0

B (mg - mL™)
b) DPPHH iR %

B4 DFEAHGREATHE

Fig.4  Antioxidation activity of Zingiber officinale Roscoe essential oil

W, 5 Ve PR BEAR FE, /N B 22K i 4 ABTS
B H 2 AT BR 23 5 H B vk B 2 IR A OG, HR
P EE 1C 50 24y 0.450 5 mg/mL, RI/NEE 22K
TR R o i TR B Y Bl P A2 B R X ABTS H Hy
JERHR VS R R

DPPH [ g e —Fh L& 0 i E A
FEE T IRE e A A BE ) R 58 - R
Xt DPPH [ pH 235 BR 38 80K, Ryt Ak g
S PN SR I DPPH [ i 13
HANPE 4b) TR, B 4b) Wl IE H, 5 Ve B
T BRAH L, 7R B BT & vk B e L Y, DPPH |
P 77 [ 23 B /)N B 005 Y o YR B ) T 1 T
T, 24 /)N B S0 T 1 B B vk K 3.5 mg/
mL B}, DPPH [ H B B 318 85% ; 4k Sz 3
JINE SRS T A SO B3, DPPHL [ ol 52 395 o ¢
TV 2015, /N v 2205 T 1)~ 00 o v 32
IC 50 2 0.703 7 mg/mL, B}/ INET 2205 AR B
J5R 2 ik JRE S B P A S B A % DPPHL [y L
SRR BE 7. X e BOR S5 BT R B, /N
SRS AL MERE (%) DPPH [y 5£ 1075
) e T R .
2.5 HEEMESN

ATIFFE LT B S0 T g X B, He A T T Al
SEREIOT AT T (3 22 FQ PP T ) F A % 2
TORTER (22 FRPHE TR ) BT ER 5 28, PR 20kS

T AE TR A9 P B B AR DL AR 4.l 3R 4 RTA,
S R A FE /N8 A IO K A A
it ZF AT WM B 520 e T
93.49% Tl 26.97% , U]/ INE ZAF I ARSI K
JAFF i (22 PRBA R 1) T S B3, X AT g
ST & BE T A 550 X B B
FER IR, FERT DO Al 7 25 A 7T 48 B0 00 7 4 PR
RS 22 TP e B A R, X S AR S0 5
iR

3 g

ARSCLA/INEE 26 JEURL, SR T [ B 28 45 A Hi
TEIRECT /B RT i, d o B R s e A T
BRI LG ZE IR I [R] 2 9N TR] 0] /N B 22 R il 2
RN, BT IR SR IS 2 15U 2%
R e RS I T 226, RURHREL O 1 2 24,
ZRARISE] Dy 2.5 h, BN E] D 1.5 he 7RI A%
T /NI SR BR 9 2. 70% . GC-MS

F4 AP A B 6 18 A AR

Table 4 Diameter of inhibition cycle of two ginger

essential oils on tested bacteria mm
.- I 1B H A%
2 — T —
KIGFF I M B ZEFLFT 1
TR 7.38 £0.63 11.68 +0.18
JINEE R T 14.28 +0.83 14.83 +0.53
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Sy HTEE SRR, /N R T LA 58 Rk
SN AR & BETE 0. 50% LU b i35 & Mk
AT A 20 R, b, BE SRR, R
27.14% B — {5 KTl ca — B IEH B -
KRR Z. PUATE PR I 45 S R, N i 22
T EA B A B A AT P, 7 AT B Uk
TEIXT ABTS H Hi3EH DPPH [ty 5 AT &R
ERREES ), HXF I 1C 50 4351124 0.450 5 mg/mL
F10.703 7 mg/mlL; 51 8 Z2 K5 AH L, /N B
TR R AT TR RAARS B 2 FELT A1 P 40 1 P A
Iy IR ER T 93.49% F126.97% , 3 w H %K
JF AT B S8R P 0 PR R AR S R O /N B 2R Y
TRITRBETE R R R 2 2% o v] g /)N o 22 HG
AR B S AN ATl P PR LR AR AR 4R
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a4y 1-MCP fREELIAR T
P 2L Ak BELORE 4 Sk T AR . o J 1140525 i

Effects of deastringent treatment combined with 1-MCP fresh preservation

technology on storage quality of Gongcheng persimmon

FEM, E B2 A, L5 F
LI Huimin, WANG Yumei,LIN Feng, MAO Ruifeng

JEAY BT 56 & T&% Kk, W &7 530000
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Abstract : The aim of this study was to evaluate the quality characteristics of GongCheng persimmon treated by
three different methods ( warm water deastringency, ethanol deastringency and ion solution deastringency )
and to explore the effect of 1-MCP on the fresh preservation of persimmon. The results showed that the external
color and internal quality of persimmon decreased in different degrees after all the treatments. Among them, in
the warm water treatment group, the maturity was accelerated, pulp softening was the most obvious, and stor-
age quality was decreased, but in the short-term storage, soluble tannin content decreased rapidly, showing a
significant advantage of astringency, and soluble sugar (SS) content increased, which could increase the food
quality of persimmon. In ethanol treatment group, skin Browning, soft rot and other problems occurred, which
was not conducive to storage of persimmon after deastringency. In the ion solution treatment group, hardness of
persimmon was maintained better, Browning degree was lighter, astringency removal efficiency was higher, the
loss of DPPH was the least, and the quality of persimmon could be maintained at a higher level. The treatment
group combined with 1-MCP could delay the loss of ascorbic acid ( AA), inhibit the rapid change of SS con-
tent, reduce the loss of antioxidant capacity, effectively delay the maturation and aging process of persimmon,
and maintain the internal quality of persimmon. The response values of electronic nose response radar in differ-

ent treatment groups were significantly differentiated, the cumulative variance contribution rate of PCA reached

91.8% , and different treatment groups had a significant impact on the volatile components.
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Fig. 8 Radar image of electronic nose response of persimmon under different treatment methods
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Abstract : In order to determine an appropriate size of paper-making reconstituted tobacco, three kinds of tobac-
co sheets with different sizes were made. Its moisture retention performance and hygroscopicity were analyzed
and its cutting performance was evaluated. The processing performance of the pipe tobacco on the silk process-
ing line was studied, and then the pipe tobacco was applied to the cigarette products for comparative analysis
of sensory quality. The results showed that there was no significant difference in moisture retention performance
and hygroscopicity among three kinds of tobacco sheets, but the water absorption and water loss rate of small-
sized tobacco sheets were slightly faster. The whole cutting rate of small-sized tobacco sheets decreased slight-
ly, and the shredding rate increased slightly, but the difference between medium-sized and small-sized tobacco
sheets was not obvious. The blending uniformity of finished pipe tobacco blended with small-sized tobacco
sheets was better, the filament winding and caking were reduced, the crushing in the processing process was
reduced, and the physical index of the cigarette in the rolling process was stable, which could reduce the con-
sumption of pipe tobacco to a certain extent. The cigarette samples blended with small-sized tobacco sheets

had lower smoke irritation and improved aroma texture.
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Table 1 ~ Comparison table of size of
reconstituted tobacco mm
st FH il P R oAb P A
) P bR P bR
WAL (EK) 49.58 5.32 65.59 3.59
XML& () 31.63 3.42 48.65 2.72

K2 3ASMYR T et R

Table 2 Three kinds of size of tobacco sheets mm
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Table 3  The results of moisture content change of

tobacco sheets with different sizes under the

condition of relative humidity 20% %
S B
NRSE AT KRS
0 13.10 13.05 12.93
0.25 11.68 11.87 11.83
0.50 11.13 11.31 11.25
0.75 10.92 11.09 11.07
1.00 9.82 10.21 10.17
1.25 9.57 9.74 9.64
1.50 8.38 8.64 8.57
1.75 7.24 7.65 7.64
2.00 6.87 7.01 6.98
2.25 6.57 6.62 6.63
2.50 6.42 6.53 6.44
2.75 6.37 6.41 6.32
3.00 6.28 6.33 6.25
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Table 4 Test results of homogeneity of
variance of moisture retention performance
of tobacco sheets

gtn St AmEl AmE2 . P
TKE0.213 2 35 0.809

£S5 MBI R R
SHALBEETT E0MER
Table 5  Analysis results of variance of multivariate
single sample for moisture retention
performance of tobacco sheets
ZEFORIR Mz For M HmE PR FE PR
2 1] 0.968 2 0.484 0.091 0.913

BN 185.319 35 5.295
Bt 186.287 37
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A6 ARSI RTIEEHE R AR R
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Table 6 The results of moisture content change of

tobacco sheets with different sizes under the

condition of relative humidity 70% %
P Cus
IR R RIRGF
0 10. 86 10.92 11.12
0.25 11.72 11.69 11.78
0.50 12.54 12.37 12.29
0.75 12.97 12.89 12.96
1.00 13.48 13.47 13.51
1.25 14.36 14.27 14.35
1.50 15.04 14.97 14.98
1.75 15.31 15.27 15.26
2.00 15.39 15.36 15.37
2.25 15.52 15.49 15.52
2.50 15.64 15.57 15.67
2.75 15.72 15.64 15.75
3.00 15.84 15.73 15. 81

T MEFR GBI £ F AL
Table 7  Test results of variance homogeneity

of hygroscopicity of tobacco sheets
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HKFE 0.001 2 36 0.999

&8 AR BIR AL
SHALRFT E0MER
Table 8  Analysis of variance results of multivariate

single sample for hygroscopicity of tobacco sheets
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Table 9  Test results of physical indexes of pipe

tobacco with different sizes of tobacco sheets
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Table 10 Detection results of pipe
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tobacco structure %
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Table 11 Physical indicator of cigarettes
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Study on the influence of environmental humidity on smoking
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Abstract ; After a certain brand of cigarettes was equilibrated in different environmental humidity (40% ,
50% , 60% , 70% , 80% ) for 48 hours, the cigarette ash measuring tester was used to test the ash consolida-
tion, ash dropping times and combustion performance. The sensory evaluation of cigarettes and the types and
total amount of aroma components in the smoke were analyzed. The results showed that: with the increase of
environmental humidity, the ash consolidation of cigarettes became worse, the number and frequency of ash
dropping increased, and the burning time increased. The sensory evaluation score first increased and then de-
creased. When the environmental humidity was 60% , the sensory evaluation results were the best; the types

and total amount of aroma components in the smoke also increased first and then decreased. When the environ-

mental humidity was 60% |,

sistent with the sensory evaluation results. In summary, the best environmental humidity was 60% |,

the types and total amounts of aroma components were the most, which was con-

and the

appearance and internal quality of cigarettes were greatly improved at this humidity.
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Fig. 1  Ash consolidation imaging of cigarettes

in different environmental humidity
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Table 1 Cut tobacco moisture content and

ash consolidation index of cigarettes

in different environmental humidity

— SR/ %o
40 50 60 70 80
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Table 2 Ash dropping times of cigarettes in different

enviromental humidity )
—_— RS %

40 50 60 70 80
1 1 1 1 2 3
2 1 1 1 2 1
3 1 1 1 1 3
4 1 1 1 2 2
5 1 1 2 2 2
6 1 1 1 1 2
7 1 1 1 2 2
8 1 1 1 1 2
9 0 1 1 2 1
10 1 0 1 3 3
11 0 1 1 1 1
12 1 2 1 1 1
13 1 1 1 2 1
14 1 2 1 3 2
15 1 1 1 1 3
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Table 3 Combustion performance of cigarettes

in different environmental humidity
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Table 4 Sensory evaluation results of cigarettes

in different environmental humidity Vix
. GRS %
EfEg N
40 50 60 70 80

HEE 5.00 5.00 5.00 5.00 4.50
"= 25.92  26.46 28.86 27.61 25.42
T 4.28 4.86 5.15 4.69 4.15
I 8.37 8.94 10.59 10.48 9.73
b ddn 15.78 15.94 16.46 16.90 17.53
AR 20.32 20.45 21.53 21.45 20.19
il 79.67 81.65 87.59 86.13 81.52
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Table 5 Relative content of aroma components of cigarettes in different environmental humidity %
] R/ %

T Hﬂ‘l%/mmin fee 40 50 60 70 80
1 4.56 A TERT I 0.11 0.15 0.16 0.12 0.13
2 4.83 2 — HEn g 0.21 0.28 0.23 0.24 0.17
3 5.12 2,6 - —H e 0.37 0.43 0.46 0.47 0.34
4 6.83 1,3,5 - ZHIFHHFK 0.17 0.16 0.13 0.15 0.17
5 7.16 1,3 - ZHEIR U - 1 - 1.08 1.13 1.24 1.33 1.28
6 7.59 3,4 - —HISEnERE 0.85 0.77 0.86 0.69 0.76
7 8.13 2 — PRI 1.05 1.27 1.12 1.28 1.26
8 8.86 2 -3 -2 - -1 - B 0.66 0.74 0.95 1.04 1.08
9 9.43 3 - L EEnknE 0.08 0.11 0.14 0.17 0.11
10 10.35 3,5 — —HIZEnknE 0.43 0.57 0.63 0.58 0.64
11 11.45 LR 1.98 2.09 2.14 2.03 2.08
12 11.65 TR 1.34 1.49 1.45 1.67 1.56
13 11.89 3 - ZImIENL e 0.14 0.21 0.21 0.19 0.23
14 12.46 2,3,4 - =3 -2 - -1 — s 1.21 1.31 1.43 1.05 1.34
15 12. 89 + ke 0.11 0.17 0.27 0.35 0.46
16 13.58 3 - I3 -2 - -1 -l 0.65 0.71 0.69 0.86 0.77
17 13.84 R 1.43 1.86 2.81 1.98 2.08
18 14.57 1 - 2B W 0.38 0.31 0.59 0.45 0.44
19 15.89 5 — B Lk gy 0.17 0.21 0.29 0.29 0.26
20 16.38 4 - IR - 1,3 - il 0.32 0.42 0.5 0.38 0.43
21 16.42 N _fF 2.21 2.13 2.45 2.67 2.03
22 17.29 3K -2 - -1 - 0.18 0.25 0.34 0.46 0.31
23 17.69 NI IR 2.33 2.44 2.85 2.35 2.13
24 18.04 e 1.27 1.43 1.39 1.52 1.29
25 18.38 3-H% -2 - (5H) — BEmR 0.16 0.25 0.29 0.25 0.07
26 18.98 -tk 0.11 0.13 0.19 0.13 0.05
27 19.46 5 — HAL -2 — kg 1.16 1.21 1.09 0.98 0.76
28 19.95 3 - IR 0.14 0.31 0.34 0.22 0.28
29 20.49 LIGH 1.07 1.12 1.29 1.04 1.03
30 21.38 M 2R 0.89 0.77 0.82 0.56 0.45
31 22.58 FOEHR 0.34 0.21 0.27 0.11 0.17
32 22.86 3,5 — - F IR A T R 0.64 0.52 0.36 0.42 0.33
33 23.76 3 - LA LN 0.04 0.09 0.08 0.14 0.07
34 24.84 3-HJE-1,2 - %R 1.21 1.31 1.23 1.45 1.17
35 25.39 2 - FHk -3 - B -2 - -1 - R 0.87 1.27 1.35 1.55 1.43
36 25.84 S 34.21 33.05 33.45 32.34 30.76
37 26.10 3-0F -2 - P -2 - A -1 — — 0.03 0.05 0.05 —
38 26.31 2,6 - —HIBLR 0.37 0.32 0.29 0.23 0.17
39 27.43 2 - HAES -4 - FHEIE 0.31 0.27 0.23 0.17 0.08
40 27.94 77 2 0.21 0.36 0.47 0.54 0.41
41 28.08 2 — Z R Fnt % 0.27 0.43 0.58 0.63 0.52
42 28.63 B & =K 4.12 4.22 4.38 4.45 4.21
43 29.17 P 317 0.87 0.82 0.74 0.65 0.61
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& 5(4) %
o) ﬁﬁ%’m e BRI/ %
; 40 50 60 70 80
44 29.43 4 - ¥HE -2 .5 - —HIFE - 3(2H) nkIFER 0.12 0.24 0.28 0.22 0.21
45 30. 86 6] 2, 32 0.56 0.51 0.48 0.39 0.31
46 31.28 X B 2R 0.44 0.38 0.31 0.29 0.23
47 31.81 4 - W -1 - B 0.23 0.32 0.57 0.48 0.46
48 32.23 Xt L FEZR Wy 0.42 0.59 0.55 0.49 0.42
49 33.41 2.4 — —FSLAE 0.62 0.57 0.54 0.45 0.37
50 33.54 F Al i P i 1.06 1.11 1.04 1.05 1.01
51 34.89 2 - F3E -3 - Lk 0.43 0.65 0.53 0.43 0.37
52 34.96 X IR B 0.53 0.49 0.41 0.36 0.25
53 35.63 6 — 3L -3 — 2Lk — — 0.09 0.07 —
54 35.91 3 - BILnpng 0.21 0.37 0.42 0.35 0.33
55 36.17 HE R 2.11 2.31 2.42 2.17 2.15
56 36. 67 [ 0.17 0.12 0.10 0.08 0.05
58 38.09 3 — F L 0.29 0.36 0.54 0.28 0.37
59 39.59 5 — R HE R 0.28 0.22 0.37 0.27 0.21
60 40.13 VI ER Y iR 0.68 0.87 1.07 1.28 1.17
61 40.31 o FR B A 0.93 0.96 1.03 1.12 1.05
62 40.59 K 0.42 0.43 0.65 0.63 0.54
63 41.29 AR W 0.77 0.72 0.65 0.58 0.47
64 42.42 4 — FBLARE By 0.88 0.78 0.74 0.65 0.55
65 42.45 S M 9.37 10.02 10.34 10.22 9.85
66 43.62 1,2 -4 -1 - ZFBESR+ 5K 0.11 0.13 0.17 0.13 0.16
67 44.59 4-72.%-13-%K "W 0.42 0.36 0.25 0.23 0.17
68 45.23 FEAE R 1.31 1.23 1.06 1.67 1.64
70 47.58 X2 W 0.71 0.69 0.65 0.63 0.57
71 48.34 TR 0.19 0.22 0.35 0.29 0.41
72 49.59 T RRER 2.47 2.53 2.81 2.75 2.63
M 91.45 94.51 99.25 95.79 89.87
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shadow detection technology
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Abstract :In order to effectively solve the problem of tobacco blocking on the conveyor belt in the process of

cigarette production,realize the online detection of cut tobacco material belt transportation, a vision detection

system of tobacco blockage in conveyor belt based on shadow detection was developed. Firstly,the CCD indus-

trial camera of the system collected the image of tobacco leaf on the conveyor belt. Then binarized the H-chan-

nel image through two HSV color space transformations, and carried out morphological operation and shadow

area filtering to remove noise. Finally,the area of the area of the shadow image without noise was normalized

and the blocking was judged according to the experience threshold. The results showed that the system was sim-

ple and reliable, could complete blockage detection online,the false detection rate was less than 10% ,and the

missed detection rate was less than 3% . The method greatly reduced the downtime of abnormal tobacco conve-

ying state and improved the automation level and the generation efficiency of tobacco factory.
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Abstract; The reinforced aluminum matrix composites was prepared by using the composite strengthening

method combining various methods such as nanoparticle strengthening and hot pressing strengthening, with Al-

Si alloy as the matrix, nano-scale CuO particles as the in-situ reactant, and micron SiC particles plus multi-

scale hybrid particles, the structure and morphology of the composites were characterized, and the effect of the

in-situ reactant CuO mass fraction on its hardness and wear resistance was studied. The results showed that the

structure of the obtained composites was eutectic structure (a + Si) + SiC particles + AlCu, particles, and

with the increase of the mass fraction of CuO, the a grains and point Si of the eutectic structure became finer.
When the CuO mass fraction was 3. 0% , that was, the sample formula was 3. 0% CuO + 15. 0% SiC +
82.0% Al-Si, the composites had the largest hardness of 88.8 HB, which was 71.4% higher than the matrix
hardness (51.8 HB). At the same time, the composites had the lowest wear amount of 0. 003 0 g, and the

best wear resistance, the relative wear resistance was 2.93% , which was 2. 93 times that of the matrix.
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Table 1  The chemical composition of samples
AR ﬂ:%ﬁjiﬁéﬂﬁ}i/% .

CuO SiC Al-Si Hffk

M 0.0 0.0 100.0

Al 0.0 15.0 85.0

A2 1.5 15.0 83.5

A3 3.0 15.0 82.0

A4 4.5 15.0 80.5
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Fig.2  Process flow chart for composites preparation
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Abstract ; Taking WC-10% Co hardmetals as the research object, by adding cubic carbonitrides Ti( C,N) and
(W,Ti)C, the hardmetals was heat treated by two-step sintering method, and the effects of sintering tempera-

ture on the gradient formation and grain growth were studied. The results showed that after the ultrafine WC

powder was vacuum pre-sintered, the surface layer and core of the alloy were evenly distributed with hard

phase WC, binder phase Co and cubic phase, and a small amount of abnormally grown WC grains appeared.

After 1460 °C gradient sintering heat treatment, there was no cubic phase on the surface of the alloy, the

thickness of the gradient layer could reach 55 wm and the average size of WC grains was about 1. 23 um,

especially the number and size of abnormally grown WC grains were significantly increased.
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Abstract : The research status from magnetic substrate design, insulation coating treatment and new preparation

technology were reviewed. It pointed out that the density and resistivity of soft magnetic composites could be

effectively improved by using magnetic powders with different characteristics to complement the performance or

controlling the morphology of the substrate during the design of the magnetic substrate. The insulation coating

treatment could be used to increase the resistivity of the soft magnetic composite to reduce eddy current loss,

but the addition of non-magnetic phase insulation materials would lead to a decrease in the magnetic permea-

bility and saturation magnetization of the material. The optimized new preparation technology could effectively

improve the performance of soft magnetic composite materials, such as plasma sintering, microwave sintering

and laser sintering. The current comprehensive performance of soft magnetic composite materials could not

meet the development needs of high frequency and miniaturization of electronic components. The future

research directions would be further optimization of substrate component design and particle size coordination,

development of new coating materials, innovative preparation processes, optimization of process parameters,

and perfection of theoretical models.
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Abstract: To address the shortcomings that existed in the establishment of SFC service function path, such as
inflexible dataflow classification and high cost of flow steering, an address semantics-driven service function
chaining architecture scheme was proposed. The scheme creatively encoded multiple semantic attributes of
users into the IP source address, andused a software-defined network ( SDN) architecture to form and issue
policies based on user needs on a customized central control server, thereby instructing the flow classifier to
flexibly classify data flows based on the semantic attributes of addresses. At the same time, SDN forwarding
equipment established the data flow diversion mechanism based on IPv6 source routing technology. A dynamic
optimization model of network resources under multiple constraints was constructedto achieve dynamic optimi-
zation of network resources carried by the service function chain. Experiment results showed that the scheme
could build a dynamic, flexible, multi-granularity, load-balancing service function chain. Compared with the
same type of scheme, the service function chain constructed by the schemewas more efficient and had less delay,

and could be the best candidate for large ISP/ICP to provide diversified and intelligent network services.
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Abstract; Aiming at the problem of inaccurate sentiment classification for online comment texts of Internet

users, an online reviews sentiment classification model was proposed based on BERT and BiGRU. The model

used the Word2Vec framework to represent the word vector of the text content, then exiracted the deep

dynamic representation of the word vector by the BERT pre-training model , and finally input it into the BiGRU

network for sentiment classification. The experimental results demonstrated that compared with the dual-path
LSTM combined with Attention mechanism model ( W2V-BiLSTM-Attention) , traditional convolutional neural
network model (W2V-CNN) and traditional recurrent neural network model (W2V-RNN) , the MicroF1 value
of this model was the highest (0.91) with the best classification results.
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Abstract :In order to reduce the safety problems such as out of control and collision caused by vehicle faults

during the driving of autonomous vehicle, a fault diagnosis system for autonomous vehicle was developed. The

system used the firefly algorithm to predict vehicle faults, and diagnosed the faults all the time. It divided the

faults into five levels according to the severity of the impact of faults on the safe driving of autonomous vehicle.

Different control commands were issued according to the safety protection level and the responsibility sensitive

safety (RSS) to ensure the safe operation of the vehicle. The results showed that the system could effectively

deal with some safety problems such as out of control and collision caused by the vehicle faults and could

ensure the safe operation of autonomous vehicle.
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Table 4 FMECA for typical faults of autonomous vehicle
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Table 5 Fault handling of fault diagnosis system
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Fig.3 Response result of fault diagnosis system of autonomous vehicle to level 1 fault
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Abstract : Aiming at the problem that the current EDR standard and equipment cannot meet the requirement of
multiple items and large amount of data for autopilot vehicle data recording, the autopilot vehicle data recording
and uploading system was designed. Through the development of special ADR equipment and the transformation
of many existing equipment modules of the vehicle, the system had completed the design of the vehicle network
connection terminal, video recording equipment and cloud data management platform of the ADR equipment.
It could collect and record the data from monitoring video, perception, decision-making and control informa-
tion of the autopilot vehicle, and realized the Ethernet communication between the devices in each domain
through the two-wire Ethernet gateway. The practical application results showed that the system could collect
and record more and more comprehensive autopilot vehicle event data, and could easily and quickly extract
data, which not only provided effective data support for accident liability determination, but also provided the

necessary data source for the verification and evaluation of autonomous vehicles so as to promotes the rapid

iterative upgrade of autopilot system.
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Fig.4 The flowchart of data collection and storage
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Abstract: In order to improve the comprehensive analysis and application capabilities of tobacco silk process-

ing, production quality and other data, a set of electric energy data collection and analysis system for high data

throughput in the silk workshop was designed. The system realized the aggregation and interaction of heteroge-

neous data based on the protocol gateway and Cassandra data warehouse. It implemented task creation, man-

agement and abnormal analysis through adopting Spring Batch processing technology and a stream and aspect-

oriented task management. The task real-time scheduling was implemented with Quarzt and the peak elimina-

tion of the collection was achieved with RabbitMQ message middleware. The message could be efficiently

shown to users by MQTT protocol and Vue front-end technology. Finally, the system could realize the whole

process function from data scheduling, storage, analysis to presentation. The test results showed that the system

had small access delay, strong carrying capacity and stability, and could meet the power data analysis needs of

tobacco companies’ silk workshops.
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