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Abstract : Using oxalic acid and choline chloride as raw materials, the deep eutectic solvent was prepared by

vacuum evaporation. The effect of the molar ratio of oxalic acid and choline chloride on the appearance and

refractive index of the deep eutectic solvent, and the effect of temperature on the viscosity and conductivity of

the deep eutectic solvent were studied. The results showed that the deep eutectic solvent prepared in this exper-

iment were all yellowish, transparent, viscous and uniform stable liquid. With the decrease of the amount of

substance ratio of oxalic acid and choline chloride, the refractive index of the deep eutectic solvent increased

gradually. At the same amount of substance ratio of oxalic acid and choline chloride, the viscosity of the deep

eutectic solvent decreased with the increase of temperature. The conductivity of the deep eutectic solvent

increased with the increase of temperature. At the same temperature, the viscosity of the deep eutectic solvent

increased with the decrease of the amount of substance ratio of oxalic acid and choline chloride , while the con-

ductivity of the deep eutectic solvent increased first and then decreased with the decrease of the amount of sub-

stance ratio of oxalic acid and choline chloride.
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refractive index of deep eutectic solvent
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Fig.2 Effect of temperature on the

viscosity of deep eutectic solvent
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Abstract ; With mung bean as raw material , alkaline-extraction method was used to obtain mung bean was made

by proteins. The effect of mung bean flour and distilled water mass ratio, extraction temperature, extraction

time and pH value on the mung bean protein extraction rate were studied by single factor experiment. Optimiza-

tion of protein extraction from mung bean was made by using response surface methodology. The results showed

that the optimum exiraction conditions for mung bean protein were the ratio between mung bean flour and dis-

tilled water mass 1 : 15 , extraction temperature 40 °C , extraction time 20 min and pH value 9. 0. Under these

conditions, the maximal extraction rate of mung bean protein was 88.80% .
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K2 ZEERARBENH LT
R T FAER
Table 2 Response surface test design scheme and

results of extraction rate of mung bean protein

i SE

/€' X, X, X, X, Y/%
1 0 -1 -1 0 71.0
2 0 0 1 79.3
3 -1 0 0 1 76.5
4 0 0 -1 1 73.5
5 1 1 0 1 78.1
6 0 -1 0 1 68.0
7 1 0 -1 1 85.6
8 0 0 0 0 88.8
9 0 0 1 -1 75.3
10 0 1 -1 0 78.3
11 1 0 0 1 77.5
12 -1 0 1 0 80. 4
13 1 1 0 1 76.1
14 0 -1 0 -1 75.6
15 -1 0 0 -1 74.3
16 0 1 1 0 74.1
17 0 0 -1 -1 80.2
18 1 0 0 -1 79.5
19 1 0 1 0 72.2
20 0 -1 1 0 73.0
21 0 0 0 0 87.6
22 1 -1 0 0 70.6
23 -1 0 -1 0 71.4
24 0 0 0 0 89.2
25 0 0 0 0 88.4
26 0 1 0 -1 71.6
27 -1 1 0 72.4
28 0 0 0 0 86.5
29 -1 -1 0 0 74.0
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Table 3 Analysis of variance to the

extraction rate of mung bean protein

JIFORIE CFTR AdE By FE PH

R 1028.56 14 74.47  67.44 <0.000 1
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Fig.5 Response surface plots and contour plots for the interaction of various factors
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Abstract : Using ultrasonic auxiliary to extract coltsfoot leaf flavonoid ,and to purify it by adsorption resin, colts-

foot leaf flavonoid in vitro antioxidant activity (DPPH "+ scavenging force and Fe’* reducing force) and its

influence on antioxidant activity of subacute aging model mice ( T-AOC,SOD activity, GSH-PX activity and

MDA content) were explored. The results showed that the coltsfoot leaf flavonoid had good antioxidant activity,

and they could improve the Fe’" reducing force and DPPH " - scavenging force, and obviously improve the
T-AOC,SOD and GSH-PX activity of the subacute aging model mice and reduce MDA content. The good

antioxidant activity of coltsfoot leaf flavonoid could be applied to promote anti-aging research and provide a ref-

erence for the extraction and application of active ingredient in Chinese herbal medicine.
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V. B 2.0 mL 2 BV, A2, 0 mLZE i 7K il
1.0 mLETH 730500 0. 1% 1 FeCly #, $22],
T 700 nm A0 O BE AR WG BE (3G
TR JF a5 . LAZRIKAVEZS 0T R 90
XA B A Al R, SR T AR TR] BT sk BE 1Y) Ve
VA BT IR Fe® ™ 38 S it , D PR A1 4R

AT PG
1.4.4 FEHEFANTSERZERNRE

RSN E R R R
1.4.4.1 ZWEHYHASREET KR
Fery B WA AR/ BB & L EREE 7 d i, BEAL Y
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2,54 10 H(HERESRS H) 36 4l (55 Xt Ig
A, BEALNT B, A B v L ORI R A
PR REZH ) . ZEZS PR b7 (18 ~22 °C) N, it
TEGY I8, Ar el i L RIEDRL, B B, HARR
S BB, bR 2SO0 R AR, FLAR A S5 /)N
LA 300 mg/ (kg « d) BRI NS D - 2
FLBE, 25 0 B 2H 1 5 W) ) e AR R K, 1 iR/
d, 352 7 JA M D - 2EZLBET Stk = /N
PR AR S I, BRI X} B 2 R 2 1 ) HEZH LA
100 mg/ (kg + d) B30 HE H B & 43 8 0. 5%
R WAL 21 4 & BN i W, BH PR o BR A D
200 mg/ (kg - d) Wy 5] 5B R BN
0.02% 1 Ve W, S4B IR P s il i
4 73 % LA S0 mg/ (kg - d), 100 mg/(kg + d),
200 mg/ (kg - d) 19 50 1 3 1 U R T B A 4 AL
0.5% ¥R H BL 21 4k G017 1 34 - B .
B SR 28 d.
1.4.4.2 NRENMELEFRONE &M
AR U B A5, 00 A S5 2 /0N BRIV L JH A
2 O IA L ) T-AOC, SOD &1,
GSH-PX i ¥ 41 MDA 5 £
1.5 HESH

fii ] SPSS 19. 0 S it 4kt , B —FF A 4 (7]
PS4 1E, PR 7 250 A e i Y {E £ 45
e 22 ) e B &b

2 RS0

2.1 FEMHEMRERSA4UER

ARG B g KA I b B A P2 ) 5 i R
71.8 mg, HAFZ K 7. 18% . L Aifb b5 , 2K
A B AE A 63.2% .
2.2 FEMEMESMIELFEES T
2.2.1 DPPH'- iEBAHHH

XA BT DPPH ™+ 5 53R 8 152 e 4 4]
1 s, BT RTRLE S, Bl G R o o T B2 1Y)
BRI AN Ve Xt DPPH " - (3 B 5%

B, RE 35 1) DPPH ™« Y5 R 138 M 1 52
MR 0.2 mg/mL A1 0. 4 mg/mL
ff, Ve Xf DPPH ™+ [ 3 BR 355 5 X4 FF i ot £
WeEH 0.6 mg/mL H1 0.8 mg/mLAE}, A M5
W A1 Ve X DPPH™ - [R5 BRFSEEALRFF — 30 ¢
SR i ot B VR B, A i B 6 DPPH” -
(T BRI 58 T Ve, 13X 2R BH 2 504 I BT i o 1
WEERT1.0 mg/mL i, HEA &R 1) DPPH
- HERI.
2.2.2 Fe' ' iIBEANH

AT Fe'* 3R J5 7 (5 i an e 2 fip
R 2 AT LUE 30 S AT Ve X Fe’”

100 o 22 056

Ve

80

60

- E R %

40

DPPH"

20

0

0.2 0.4 0.6 0.8 1.0 1.2
A EE/ (mg + mL™")

B 1 #FA&etkms DPPH' - F ik 69 % 0m
Fig. 1 Effect of coltsfoot leaf flavonoid

on DPPH ¥+ scavenging rate

120 m GRAN TR

Ve
0.96 T
b
= 072 r
as]
= 0481 T
T
024F I
0.00.
0.2 0.4 06 0.8 1.0 1.2

BRI (mg - mL™)
B2 HArHEEA Fe’ iR R Ak
Fig.2 Effect of coltsfoot leaf flavonoid

3 .
on Fe’* reducing force
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PR S 55 50 1 A TR AH G, BIVAE il Joi £ Yk B
K, Fe' ' if J5 A sk, YRR 5 B W N
0.2 mg/mL i}, Ve XF Fe* " ({38 7 F158 T 34t
B 5 A% iR 0. 4 mg/mL B ARt
HHAA Ve X} Fe'* i I8 J5 ) JEAH 24 5 4 4% dh
JivEE W R T 0.6 mg/mlL I, R4 I i i Xt
Fe' " {93 J5 ) 2k B TR I B9 T Ve, X R M
A B BT EL VB KT 0. 6 mg/mL A, H:
HATHGRA Fe' " i 7).

RN AL SE B0 45 R R0, A4 i Bl AT
P27 DPPH ™ - S5 /1 F0 Fe®* 3f J5 77, 24 & ik
JERF 1.0 mg/mL [, 34 M- # i X} DPPH * -
(T I S FIAT Fe'* (iR 5 S #5958 F Ve, H 24
HRIEN 1.2 mg/mL i, 345 %t DPPH * -
(R F RIS Fe®* Bk i g fe 5, 3 150 B 45 0
JOT R R BE 1) 3 A% I A AR B SR Ak T PR
X — 25 1 5 H AR P A B AR AT T B
g 3
2.3 HEMEEX TS MEFEZEENR &R
AN EER IS
2.3.1 REMERDTIEFERENRE
M T-AOC KM

SR B R Xk IV 2 T S AN R Y
T-AOC HYRZM AN 1 7. R 1 Al AR X}
R ZH /N RS IRZH S P 2 2O R0 I 8L
T-AOC HI& T 23 F 6 B4, L/ BUIAL 3% | PO

ZHZIF IE 4L 20 T-AOC 41 7] 2% S 4% 2%
(P <0.01), it B V. 22k 8 5 A 70 /N B A A5
Ty SRR R AR Eb A i BT 25 571 2 A
PR X B2 /N BRI 3 9 T-AOC 344 A [R] 12
FERyEE S, H/NBUIRZHZY AR ZH 22000 iE 2 21
(1) T-AOC 4 [r] ¥4 25 57 8 3% (P <0.05) . X %K
KA B FEAS R FEE B 2 3 i e A
/N BRI 3 | T 22 2 0 T 2 2
T-AOC,, H 342 | e 70 s 46 W S
ZREAL/ N UM TE Y T-AOC 1E FHRCR 458 T

PRV X B 2.
2.3.2 RHEMEERXITIMERERE/NRE

A SOD & R R0

XA Bl X6 0 B AR RN B
SOD & PERZ M ANER 2 PR, 3 2 ml A, i
X BEZH /N BRIV I 22 AR 2L 23 000 ik 2L 21
Hi) SOD FE MR T 25 FI 0 IR, H AR hn 3y
ZM i (P <0.01) , § B 2t 3 B 1 Y
ISR R ). SRR o BEZE R L, R4 I
R AR ZE R B X TR 2 /N BRI S A
A PRHZFLONELH S Y SOD JEEA A
() B P B e, LA P Bl v s 9 e 2/ B
LY JHHELE 2R i 20 ZUF0 I 41 21 79 SOD i
PEZ SR (P <0.01). 3% BI04 M 2 i
e = R /N SRS A2 ik 2 2R e
LR SOD 14, HERIFAELHZIN , 34 nt #

A1 AT HEN LSRR RAA T-AOC §3h

Table 1  Effect of colisfoot leaf flavonoid on T-AOC in subacute aging model mice U/mg
2415 1-A0C
LIRS e JHFE AR 2 DELLER
HERI 20 16.68 +0. 66" 3.15+0.06 5.02 £0.09* 3.62 +0. 10"
25 AR IR A 25.66 +1.05" " 3.29 +0.06 6.32+0.11°" 4.03£0.12**
FHAE X HE 20 27.74+0.90* * 4.61 £0.14** 4.74£0.10** 4.24+0.08""
KA I BT g 7 et 4 34.12+1.40"" 4.42+0.89"" 5.31£0.67" 4.38+0.16""
XA S R ) 2 32.37£0.74" " 3.78 £0.77" " 4.74 £0.51" 4.14+0.09" "
XA S R IR B 21 29.16 £0.92* " 3.42+0.17" 4.26+0.69" " 3.86 £0.12° "

S S O R, Y R S AR B (P <0.01) s SRR FR4IMILL, " FR AR % (P<0.05), " £RESWE

2(P<0.01). Ff
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R R AP FHRCR Y5 T B R AL
2.3.3 REMEMNESMEREZER/NRE
A GSH-PX & RIS

A 5 o P T S R T N R A
GSH-PX {EPERYSZ R a2 3 froR. 3% 3 mlAl,
BT B2 /I BRUALY IR ZH 2R BT I A 2R A0
APy GSH-PX G PER R T2 B X IR, B
BRI AN R (P <0.00) , AWV 2k 5
EREI /N A ). SRR IR AR L, R4
I} 5 5% 5] e 2 /) BRI ¥ % 2H 2 P ) GSH-
PX 3G PR A B4l v, Ho22 ik & (P <

0.01) 5 BHPxF FRE/INBUALT IR O IELH R
Hi) GSH-PX 3% 14 4% 22 Sl 2. 35 (P < 0. 01).
X KA B R R A N BT S
L I LURLO IEH 1 GSH-PX i 1 1y
1o T FH PR B
2.3.4 REMERAXNTIEREZRENERE
M MDA & E R0

A B TR0 SV 2 P R A R LA
MDA &M 4 fioR. hik 4l 5
25 O B A L, AR 0] I /)N BRI 3 L i 2H
21 IR UL IR 2L P 8 MDA 5 294 iy

K2 HRACTEHEN R &M R JARA SOD Fkeg ¥

Table 2 Effect of coltsfoot leaf flavonoid on SOD activity in subacute aging model mice U/mg
SOD i %
211 5] -~ - N

1ML g2 JFAELH 2R OELHR
PRI R 2 170.19 +3. 00" 63.91 £2.09" 222.91 +2.50" 13.25 +0.98"
2% IR 334.39+9.66"* 85.32+£0.81"" 235.32 +4.54"* 20.99 £3.25"*
BH X BE 21 525.07 +10.40" " 125.07 +1.27"" 245.07 +1.27"" 18.41 +2.18""
SR A I BT g 1) A 638.47 £24.20" " 148.39 £9.47"* 246.67 £4.47" 44,28 +1.87""
XA B P 5 R A 531.42 +16.54" " 136.35 +4.38 "~ 239.53 +3.63" " 38.61£1.72"*

SR A ) A 436.16 +8.20 " * 122.97 +3.35° " 221.97 +1.49 21.77 £2.43

A3 AR EAA TS Z A R AR GSH-PX E 697w

Table 3 Effect of coltsfoot leaf flavonoid on GSH-PX activity in subacute aging model mice  U/mg

a3 GSH-PX JE
JiiIR fix A4 JiRliE ks L 2R
FERI e 21 343.70 +11.73% 26.36 +0.97% 30.44 +1.10* 21.11 £0.48%
25 X IR 526.80 £9.53** 33.47+1.43" "¢ 36.14 +1.03 26.14+1.03"*
PR Rl 439.80 £12.04"* 30.47 £1.02% " 38.14 +3.01 30.47 £1.02% "
KA I BT g 1) A4 522.71 +18.17"* 38.86£1.72"" 60.22 £4.70" " 36.48 +3.46"
KA B v ) 2 424.37 £16.21*" 36.18 £1.98 "~ 56.14 +3.99" 33.32+2.85""
KA M BRI ) 1 2H 388.94 +15.06" 33.23+£1.72%" 53.48 +3.18" 31.49 £2.39*

R4 FATEEN LSRR D RARA MDA &2 6% a

Table 4  Effect of colisfoot leaf flavonoid on MDA content in subacute aging model mice nmol/mg
MDA &5
20531 e — : 5
M35 fisigH 2t FEAEZH 2 D EZH 2
FRIR ot B 2 10.36 £0.19% 1.50 +0.03* 1.53 +0.05" 0.76 +0.04%
25 IR 2 8.17+0.10" " 1.17£0.03** 1.20£0.03** 0.43+0.01*"
P Xt B 20 8.47 £0.31" " 1.12+0.06"" 1.11+0.02"" 0.43 £0.01"*
ARA I T 7 9 e 4 8.94+0.41"" 1.07 £0.08** 1.24 £0.06"* 0.37 £0.06 " *
FRAI E R P R A 9.43£0.32"" 1.28£0.06" " 1.40 £0.06 "~ 0.43 £0.07"*
TR BRG] A 10.01 £0.25"* 1.40 £0.07 "~ 1.44 +0.07" 0.65+0.09" "
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P, H2ER B (P <0.01) , B 2t
AR/ BSR4 i B I g L AR
e ZH R BT BEZH 1 MDA 55 5 4418 85 2 0
WREH, H 22 i 235 (P <0.01) , B4t Bt
T A . 2 I R A R /N BRI Y IR 28 il
HAUVFLIEH S MDA &, HAER 2. 3K
A& 7)o A X /) BRI A R0 R 2
BT AN E SR 8 T BH X AL

3 4ig

AR SC LA A S S0 4L, R R P i Bl
B BN A I B R R FH O AR i o e 47 4
b, T 25 58 T 3K A W B R A4 A 4R AR T
(DPPH" - %5 [k Sy At Fe’ " 3B 7 g ) . [A] Af, 4
T WSk SRR, W FE T 3K A% I B X
M AR N BRI A B A8 AT M (T-AOC,
SOD 7% %, GSH-PX 7 P F1 MDA 5 ) B 52 M.
SERFH XA B AT 42 DPPH ™ - 5 BR )
N Fe' IR J5 7, FLA i I i e B A & i 2 T
RO AT P A 5 R 4 I B I LA R A7 17
PRI AT P, ] I 25 4 v I e s A A
/NERAR I T-AOC, SOD P FI GSH-PX i 4,
FEAR MDA & i, %058 45 A7 Bl F A2 ik 3k 4
I T S 4 BT SR A T P R BT O 2 T 1 g
WFFE, Al S A A o AR 2 B A B R,
e [ v B 2430 A B SR BORI S R S
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Optimization of fermentation conditions of B-carotenes degradating strain HC-3

and its effect on aroma enhancement of reconstituted tobacco concentrate
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HE LR R EXE, S B- Y P EKMEAHK HC -3 X B4
HATRAG, FF R R R B T AR 09 4k HC -3 A B8R A T BiE etk
R PR AGASLR. BREAN . AHHC -3 ABEMB-AT FE WK
B4 A NaNO, R 2R E 3 o/L, B 2R E 30 o/L, BE B 2 R E
3g/L,antbs pHAELT. 0, B Z A HEMTL-AY M EFSMETIA93.35%. 21
#HC -3 425, B R b iR 450k P 6 — S FREAL N B85 . 4,7,9 - E 2 = 1 -
3-B4-BK-B-—AKGM9-FK -4,7-EL =W ATHR=THE.
4-B-HBATH)-355-ZFH4 2-0TH-1-F ALERFIHHE-
WX 8 AR RS A TN ERG; 5 RAZ RN FRMeH ik miatnrk, AR @
#HC -3 2825 09 B B v R SR ) R0 h A F A BT FAZRL FA

REE = AR

E£TH:BR A AAFAELT A (21406210) ;7 &y 4 SR AH A #7A A T B (18HASTITO40) ;#6142 T b X 5 2 = 4 4]

=2 18 AL R B (20187ZCKJ327)

TEERM A (1980—) , B, TH A BEETARNB I EXPHEZ L, E 2T aAMELHE K.
BIEEE £ 5R(1962—) , B T b d A, F M2 T K FHIE W, 28K 5 & 4 8B4 3 Fo JR 5 Ak A4
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Abstract: The fermentation conditions of B-carotene degrading strain HC-3 were optimized by single factor
experiment and orthogonal experiment,and the fermentation liquid of strain HC-3 obtained under the optimal
fermentation conditions was applied to the reconstituted tobacco concentrate to study its aroma enhancing
effect. The results showed that the best fermentation conditions for B-carotene degradation were 3 g/L of
NaNO, ,30 g/L of sucrose,3 g/L of yeast powder and 7.0 of initial pH value. Under this condition, the degra-
dation rate of B-carotene could reach 93.35% . After being treated by strain HC-3 , the eight flavor components
of dihydroactyl lactone, 4,7 ,9-Mega three ene -3- keton, 4- hydroxyl -8-two hydrogen damascene,9-hydroxy-
4 7-Mega three ene ketene, triethyl citrate, 4- (3-hydroxyl butyl) -3,5,5- three methyl -2- cyclohexene -1-
ketone, tetradecanoic acid and neophytadiene in the reconstituted tobacco concentrate were significantly
increased. Compared with the untreated reconstituted tobacco concentrate ,the fragrances made from the recon-

stituted tobacco concentrate treated by strain HC-3 had better quality ,more aroma,higher aroma concentration

and lower offensive odor content.
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1 bR Tri%

1.1 #RakF5s

L1.1 EE#RESRF KRG E (Enter
obacter sp. )HC =3, JiFHE2 Lol KBl 5248
Y LA B S i = i e 5 /A7 5 B — A2 b R AR
FEE T A RBBHCA RA W 8 - 3 MR (46
J&95% ) , W TRIVUIAJE IR A R BR A ).

BT - TR 22 2P L 2 B L LM AT SRR
AJR :NaNO, , (NH, ),S0, , [l H R IR R ; b
BE# s DL iR o il 0 AR TAR ) TR
( b)) e dn A1 R F).

FHIELH AL TS — 01, Hy ] p 5 18 ol
Ak A BR S w4
1.1.2 FEEZFHE

o e W OK: 3R K. K,HPO, 10 ¢/L,
MgSO, - 7H,0 0. 5 g/L, KCl 0. 5 g/L, NaNO,
3 g¢/L,FeSO, » TH,0 0.01 g/L,B - i3 f &
15 mg/L.

Johk I Jc A IR B 57 KCHPO, 1 ¢/,
MgSO, - 7H,0 0.5 g/L,KCl 0.5 g/L, FeSO, -
7H,0 0.01 g/L,B -5 N2 15 mg/L.

1.1.3 FEUE

7890C GC-MS {a it FHAY , 26 [ Agilent 2%
H]732600 UC/VIS 24T WAL e 1T, 2 E
UNIC A&

1.2 KWFH*E

1.2.1 BEEZRE

1.2.1.1 ®iEX B -HE MERMBEMEK
WM TENRZIMS A E  EROCmIE S
FE ORI INRENE 2 200 A LR AR
VEBR IR, JEE W) o pH H N 7. 0, K il 15 k&
P SR TEIRE 30 CA5F T, #5 K 150 v/min
F5 5% 24 h G RO [RIIRT BE R 240 T
B —WAE DRI, PP W 7R L 00 I
FEBRIR. 2 i AR IR 53 ) LA BT i MR B 10 ¢/,

30 g/L,50 g/L,70 g/L F190 o/ LS & & [ b5
FRHE TEHTIR S5 N X Wk HC -3 #EATHE 5%,
T I R R

1.2.1.2 H®iEX B -F M ZBRBRIMEHK
MATFEMRZMSTAE  EBTCHIE AR
BEFREE TR S5 RO IR S H: o A o Wk 38 1Y 2R A
T, 2B NaNoO,, (NH, ),S0, , 25 H R
PREAE R, HEER 45 pH {EH 7.0, KA
T T HE R BE, TR IR 30 C MR, BBR
150 r/min 3557 24 h ik H A [F] 00 B Ak
i T E A B - WA DR AR, R
FRAE AR R B % S AR R 20 ] LA o 2 ik
JE1g/L,3¢/L,5¢/L,7¢/LM9 ¢/LIMEL
PEEEFRHL  TERTIR S5 T XTI bR HC -3 HE1 785
i Hol BT R

1.2.1.3 EBHMRERENL-HAE MNERE
BERMAKMBETENEMSNAE EIRC
B 5 TG R3S 5 3, TE S AR R S H I i
Frat ik BER S5 AR 4G pH (BN 7.0, K
TR A T i o A, o R 0 i) LA Joi ik 3
1 ¢/L,3 ¢/L,5 ¢/L,7 ¢/L M9 o/ L 5N 2K 1%
BEFR Ak TEIRE 30 °C L $8 K150 o/ min 544 T,
XFR PR HC =3 555 24 h, [ B - A% M &RFE
fiff 2R R B R A0 M R, A G B R R
1.2.1.4 %% pH B3 g - 8% M ZMEBEE
ERAMTENZMS A AE  EERICHRE T
RAUREEFRHE , U5 o i W B AR st L &L A
B bRk, 43 ) )R % 9] 46 pH H % 5.0,6.0,7.0,
8.0 H1 9.0, KIa il 15 & B 1 % B 78 I &
30 °C, ¥R 150 v/ min 254 T, X #k HC -3 15
7724 h, LB B - S N RFEMR AR R T
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%1 EZGRBAZKEA %4 W HC -3 &3] J/5 FiE )@t
Table 1  Factors and levels of orthogonal experiment table WG RARIBA 0 EAC
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32 ERKIBER 2 15.322 (+) - kptsks 0.382  0.367
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Abstract: A flavor-enhancing strain HS-1, was screened and isolated from the reconstituted tobacco concen-

trate by dilute coating plate method. The strain was identified and the culture conditions for fermentation of the

strain were optimized. The neutral aroma components of the reconstituted tobacco concentrate fermented under

the optimal culture conditions were analyzed. The results showed that HS-1 was Planococcus sp. ,the optimal

culture conditions for fermentation were fermentation temperature of 30 °C , inoculation amount of 5% , and

fermentation time of 36 h. Under this culture condition, the total content of neutral aroma components in the

reconstituted tobacco concentrate fermented by HS-1 was increased from 56. 845% before fermentation to

72.527% , and the types and contents of neutral aroma components had increased. 5-methylfurfural and

B-ionone were new ingredients after fermentation, the components such as benzyl alcohol, phenylacetalde-

hyde, 2-acetylpyrrole, phenethyl alcohol, solanone, B-damascenone, dihydroactinidiolide and megastig-

matrienone had increased in varying degrees after fermentation.
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Y%) , ¥ E Oxford /3 7] 7= ; NaCl, JG7K Na,SO, ,
NaOH , HCl, J&/K 2.1, CH,CL, , DL Fi134 R 4%
Mral, ik ok AE AR A IR R

{345 : LDZX - 50KBS I~y Xk J1 2873 K
i, DL R AR 57 ; DHP - 9162 #fa
TR FRAE , TH2 - C B IR FEIR , K & TR 8%
775 6890a/5975¢ RIS AH (4 — BRI EC
%, 26 B ZHEAB 2 7] 775 R = 1001 VN B g % 2



HH L EFEET R AR T RN L S5 KBERL

.35 .

RAL, B K IR T3 A B A R = ZDHW Y
PR L E bt A A A BR 2 )
J6 — MI RIS VRS L, 55 [H Beckman 23 7] 7
SW - CJ - 1F AU T1ER , M LR 4
ARA7 R T 77 ; DLSB - 1020 BUIR I ¥4 HE A6
NG B [ B A 25 A BR 28 ] 77 s BSA323S il
HL T KT, 38 2 B BE 2= 408 A B A Al 7
MS205DU B3 #r K-, B L g4 i) - 460 2
NP
1.2 #=FHFE

AWM RG F 5L K, HPO, 1 /L, MgSO, -
7H,0 0. 5 ¢/L, KCl 0. 5 g/L, NaNO, 3 ¢/L,
FeSO, - 7H,0 0. 01 g/L, JEkE 30 g/L, 121 C,
20 min 5k KH 4 CIRAFF.

ST SRR W 2SR W LN S
HIA 20 g BEREH , BI1H.

LB % 4 35 5% 3 R & R 10 g/L, NaCl
20 /L, i FE K 5 ¢/L, 121 °C,20 min & JE K
W ,4 C %1,

LB [ AR F 5 725 L LB W iR 55 7 5
JIA 20 g Sk, RIS
1.3 XIWHE
1.3.1 HEMEE

B 0.5 mL A [w] f Y5 1 P2k AR P e 448 VR
it , LR B 30 mL LB WARES R A0 =Ml
1,30 °C,150 r/min 254 F 555 12 h, 153
PRUE AL B0, 5 mL /TR) SHe Y5 F P2k R I v 48 Vi
FESh R 212G 30 mL 28 [ 3 IR 21 =
i, T 28 °C,150 v/min 5504 F 15572 d, 1%
B IR B
1.3.2 EFRTFE

SIS HL 0.5 mL FE A Fl10.5 mL B U5
B, A0 %] 30 mL Tt 3 50Ch 50% f 1538 4
AR (KA H, T30 °CL,150 o/min 54 F 1
F3 d. RG4S EU mL AR g, FE R 1077,
107,10 He JF 16 BE 3 17 6 B, 5 40 591 B BL

100 p LR BRI S LB [ A b % 35 5 1 [ 4
BEFHE FAE TR A, R U BERR AT IR
Aii 3 A FHRESE UG B PR 3 B T hE 57
Fir,F 30 °C EETRIFRE 2 ~3 d, AR bR A
A DA TR R )Pl b Pk B 25 847
IRV , Tt e B &t s aife, B
A BFRE AR BRI A A o gl B 55 SR I T AL
Ja R AR S 75 B A E T HRAE L T
~80 CUKFERAT.
1.3.3 E#FRYIL

W TR S5 R AT I B R IE AL IS, 72 LB Y14
AR R O R B SR e i G 9%, ¥ 1%
)42 o 122 o 21 BT 1 43 B R 75 % 1) 153 S i
Wil (CKE) Hr, T30 °CL150 o/min 504 3%
F% 3 &y LR R B — e, T4% 1% 132
ol B 0] 5 e 40 B0h 100% 170 T34 08 - 3k 4
W(KIE) L F 30 CL150 r/min 504 F 8555 3
d; 4% EaR SR B — e, IR SE k. 2%,
FIH R B UR AT AR 35 A5 B 7%, AU LB )
PR IR LR 2R QIR AR RE FR IR R )5 W o P
FHmE T - 80 CukAf AT
1.3.4 HEEFEHFHIA

P INL G R A TR R G AL )G, 4% 1% 3
P 2 LB W IR 5 2 3 b 3 & T
30 °C,150 +/min [JFEIRH K5 FR12 h, R1GFh 7
W, F4% 5% W HE Fh i 5% 12 2 26 A7 30 mL Jin &
S38CN 100% 19 -F- 3 0 e 4 i 1 = A R P
B HE T 30 °C,150 v/min BYFEHHRE 35 24 h.
RIS, B SRR %) TC B KA SR % BRI 21 2
30 mL 5T 43 B0k 100% )P A e 4a i
TEAR R A BE IR 451 T 55 5% 24 h. R WESE LG i
(e Al SN W i o VT [ R NI s e s e ) 1)
AR R A G A T
1.3.5 Etk&wE
1.3.5.1 EEMBMEZREE EDME
TR, Z Bk 16 ] kit i
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PR HE == [RYL A

1.3.5.2 16S 1DNA 3y & MFMRLZ AL
B FHYN SR 4] DNA Pk 350 &
FEHCH PR AR R 240 DNA. PCR J v 5141 2
16S rDNA JE 59, L5928 5'-AGTTT-
GATCMTGGCTCAG-3", FiiE5 |4 }5'-GGTTAC-
CTTGTTACGACTT-3', 5|9 i A9 T#A
fR 2\l A . PCR O B AR & Sl Taq
(5U/pL) 0.2 uL, #5114 (10 pmol/L)
0.5 ulL, FIESI 4 (10 pmol/L)0.5 pL, 10 x
Buffer ( 10 pmol/L ) 2. 5 uL, DNA # #it
(50 ng/pL)0.5 wL,dNTP (10 pmol/L)1 plL,
ddH, 0 CKEEZE 187K ) 19. 8 wL. 7 iy iR
TAA PR W] 58 8. A BLAST B 4-4575 21 1Y
HEK Y HI7E NCBI GeneBank HbA [l Y HAGIN ,
FIF MEGA 5. 15444 £ 16S rDNA %[5 5 47
RGHER, T RGE LT M

1.3.6 BHiEMMRSE &P HESERKSAIRE
Mo
1.3.6.1 mHHEFRESRE  BECAE M

MR 4R 25 mL LA 1000 mL (1 [R] IR ZE 1R
WL A 500 mL ZE 48 /K A 100 g Jo7K Na,SO,
Ja, AT #G 1 Uk 4 R in A 80 mL Y
CH,Cl,, 7€ 60 ClEEKBEH I 2.5 h. U5
TR 53 0 L I it 0 R 5% 19 HCL i
S3HCR 5% [ NaOH PE¥ 3 Wk, 1581 kA ik
BT B BOR, I ATE i 6K Na, SO, , T4t
. T 60 CHEEABZM PR | mL, i#17
GC-MS 43t
1.3.6.2 HMEEKRBSHFH  GC-MS 534
AN

3% 5 . Agilent HP — SMS {5 % 4
(30 mx 250 pm x 0. 25 wm); dERE 11 B
280 C ;A M i 2l He (99. 999% ) , i #
1.0 mL/min; FHEFEFF ARG IR EE 50 °C, f4f
4 min,$RJ5 LA 2 °C/min [ TFE ZE 240 °C,

50N AR 1.0 pls SR 4.
ik S5 AL AR BE 280 °C 5 25 U5 B
280 C; PUBMATIRLE 150 °C 5 M gs Ao +3&
dr (ED) LA 70 eV i ZEIR I A] 8 min;
AR EUE (m/z) 2 35 ~550 u.
1.3.7 BEAMNRERIEERRBEEGN
ik
1.3.7.1 BEZRKE WL 100 mL 1)
JHI- R4 W TS — 0005, 4353 it /7 T 250 mL ¥
=AM A R AT, A R R
FEE o 5 8 R eI B B A K IR (]
3 A BRI 20T P 3 A VR A P PR R B
(AR 25 5% R IR R RE R B % TR iR R 1
126 °C,28 °C,30 °C,32 °C,34 CHL5 MR,
FERh iR 5% , IR TH] 24 by 2 54 B Y 52 TR
WK R RN 1% ,3% ,5% , 7% , 9% 3t
5 ABREE , RIFIREE 30 °C, K WERT[A] 24 h; B 5L
R N [B] (%) 52 ) B, O & B B[R] R 12 h,
24 h,36 h,48 h,60 h 3t 5 ANBERE, & 15
30 C,LFlE T%.
1.3.7.2 EXIKE ZiaplRimeii, vt
BRI ACE I8 225 S0k (17 - 18 1 iy Jy
BT IE SR
1.3.8 REEIEM
BF AR R b R (X BB 2 ) Fn 22 % T Ak 3
(I ) 19 P2 0 I e 400 W 4 R 39% 1) Uk AT
R T 0 58 B, F 90 °C 44 T 4t
10 min, [ 25 12. 5% /K4y, Y1 223800 V6N
G, BT R A M 0 A PR w22
11 AP KT IR
39 % AT 2 I TP A e A T ) TR
N SRR A AR R 3 Eh P A R S
JoT e A AR L P a5 A e R P i, AR
BT RE RN E =
Bt B A8 x0.88 x1.64 +0.5
= AR E = B A TR GRS x1.6
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2 ZR5ihe
2.1 EBERHNMESHILNER

AT S5 AN [R5 PP R P 4 R
TEE 1 AR REIG NP 35 A0 - e 40 Y0 e A 3 A A
BIPk HS — 1. £ GC-MS #4347 5 & B, % B4
MR I R O R CBE B - A K E
B — - Eh R i) F5 e AH LU A BT XA AN [ R E 1
.
2.2 EEEKRHS -1 HEEHER
2.2.1 E# HS -1 WESEHFIE

WAk HS -1 MRV TE WA 1 s, i
1 A1 AR HS — 1 (R R I A G, D %%
I SR YA )T, AR AU ( x 100) NSRS
PR HS — 1 RO 2, 25 S &l 2 Jios. i
P2 R, AR A A 4 5], S 220K TR KNy
2 pm ZeAy.
2.2.2 BE#k HS -1 WL RIS 47

PR HS - 1 J£ K 41 DNA k47 PCR ¥~
B fR 5] 1425 bp AL R T F. 76 NCBI Gene-
bank $t4fs 22 Hh #6417 BLAST [R]JEPE53 07, & BE I
PR HS — 1§71 1425 bp ZFRFFF 5 Plano-
coccus sp. [RIEME R 100% . Btk HS -1 HH
FLEERE ) 16S tDNA X35 7 41 22 GedE 1B 4n
K3 i B 3 AT Ak HS -1 5 R %

S ——
p -

Bl HHHS-18AZLE
Fig.1 Colony morphology of HS-1

B ( Planomicrobium sp. ) B h—28. 5 5B
FEAEANBEAI 20 B 45 5, 9120 %€ bk HS - 1

NP RS-
2.3 EBEEKHS -1 REZFHHNMRALER
2.3.1 BERKELER

2.3.1.1 EZBEREMBEEMRERPES
BREL > & 2RI IR BE R P i 4
WP PR IR & RS2 a1 4 s,
4 ] RN, BE K I RE B T R R R
LI NE b . XA e O B &
PREIRLIE 1 b T, TR 7 2B A A R SR R i 2R 5
T, DL T e f 4 . TR, 1 1R 5815
rh S TR R K T B R 28 °C,30 °CL,32 °C L34 C.
2.3.1.2 E¥E HS -1 #FE X BIEHEMR G
BHEERB S SERRI  Fik HS -1 4%
TR R A P e A4 VR P A R A 5 i 5
WA S B BB S R, Bl A A 1)
Thi, PR R o 1 R S S S s 11
B X AR PO A R B T — e S ik
FMFIARZS , P PER IR & AN DR A T
i TR Y S B . PRI, T S R
B R KRN 3% ,5% 7% ,9% .

2.3.1.3 ZEBMEXMNBEREMKREEDES
BREL T & SRS I I ] %P i 4
TP A TR O B SE M AN 6 . IRl 6

B2 F2ZRFEFWHHS -1 BT S
Fig.2  Micromorphology of HS-1 after Gram staining
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— Uncultured bacterium partial FM872893.1
—Planomicrobium sp.sed133-2 KR067647.1
56
Planomicrobium sp.Hh6 JX949198.1
47 |[Planococcus sp.PtNAS HM352391.1
37 Planococcus sp.BM-G6 JX164056.1
L Planococcus sp.Tibet-1X21 DQ177487.2
100 ’V— Planococcus sp.BSw21108B GU574742.1
69 _|P1anococcus sp.enrichment culture clone B2-1 GU570653.1
Uncultured bacterium clone AKIW975 DQ129409.1
45 ——HS-1
36 LPlanococcus sp.Smarlab 3302355 AY538695.1
Bacillus beijingensis strain MSCS16 KJ882417.1
Bacillus australimaris strain SML 1236 MG937591.1
78 | Bacillus arbutinivorans strain M25 KC315762.1
97 ' Bacillus simplex strain GE6 KY312797.1
45 | ———————————Bacillus infantis strain IHBB 9856 KR085885.1
96 Endophytic bacterium strain LCB-71B KY631536.1
0.005 100 I_— Bacillus firmus strain SML_M61MG937641.1
B3 EikHS -1 53tAamE#ked 165 tDNA R 3551 2 Lhit it
Fig.3 The phylogenetic tree between HS-1 and its relatives based on 16S rDNA region sequence
551
53 -
54
53| 52 +
E;; 52+ s slr
PREET &1 50 -
= 50| X
= 50 249 b
tﬁ o
wo 49 u &=
4 Ko 48
'E‘ 48 ﬁ
47 b + 47
46 | 46
45 1 1 1 1 J 45 1 L | L |
28 30 32 34 36 1 3 5 7 9
T Ul £ °C. it/ %
B4 A EER A BT R G P BS  EkHS -1 A E 28 a8 vh iR iR
AR A & E Y Bk 54 E

Fig. 4 Effects of fermentation temperatures
on the content of neutral aroma components of

reconstituted tobacco concentrate

AR Bt A T P i) P SEE S 0 4 0 R A A R
o3 e R SR D B . X AT RESE R
KN AL, S BO8 A e A8 0 R 2
J, ARG . A b AR B I TR] F 2
I, R R A R R B I A,

Fig.5 Effect of inoculation amount of HS-1 on
the content of neutral aroma components of

reconstituted tobacco concentrate

I B E 2R H R IR (] K P38 L 12 h,
24 h,36 h,48 h.
2.3.2 EXIKEER

FE LR R R B By SE A T, 0k O BRI
(A) FEMi (B) LR (C) AR, LA
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A1 EZRBERERT R

60
Table 1  Factors and levels of orthogonal
58 [
experiment table
5% e
ﬁji 4T wr A/C B/ % C/h
2ot 1 28 3 12
i 2 30 5 24
=50 [
5 3 32 7 36
48 T 4 34 9 48
—
46 f N .
' : : : ' K2 ERKEIIT S SR
0 12 24 36 48 60
e R )/ Table 2 Orthogonal test design and results
6 KB I A A e o S P e LES A Ik
&) iﬁif A i‘?‘\k j/& EP e rass 1 B c AR/ %
o N2 2l 2 ul
Bk R A E 0 W R 1 1 1 1 62.537
Fig.6 Effect of fermentation time on the 2 1 2 2 66.030
content of neutral aroma components 3 ! 3 3 66.949
) 4 1 4 4 67.052
of reconstituted tobacco concentrate 5 ) 1 ) 63.805
6 2 2 1 68. 629
PRI R A A VR ) R P R 0 B D AR bR gk 7 2 3 4 69.741
n o o 8 2 4 3 69. 574
1T Lio (47) IR IR 1E 38350 P 3 K7 L 3% 0 3 | 3 61 276
LRI R S8 R0 R 2, KW R E0 10 3 2 4 68.037
11 3 3 1 63.973
I
Bl 3. 12 3 4 2 67.948
H1 e 2 T, & PR 3R N i T I o A P ik 13 4 1 4 63.872
e S /. N 14 4 2 3 68.437
SRR G RO M B> 42 e
C > A, B2 0 v PR 7 R 1800 55 2 199 52 1) o 16 4 4 1 63. 552
. NS . N /. N K 262. 568 254. 490 258. 691
R, KR THIIR 22, % Ui 38 1) 352 Wil e /). o ‘
K, 271.749 271. 133 264. 837
A Ve 200 W I 1) e A 2 1 02 AL B, G BV K % K, 264.234  267.717  269.236
‘75'1%){730 C , Tﬁﬁ%jﬂ 5%, Zi@%lﬁlﬂﬁ 36 h. K, 262.915  268.126  268.702
L X . k, 65. 642 63. 623 64. 673
P S 3 AT, 2 5 X P ) I e 4 v PR A k, 67.937  67.783  66.209
WY L KRR KB b 6609 6o 6.3
ky 65.729 67.032 67.176

CALEORSTE & WZER  2.295  4.160  2.636
2.3.3 WERRERSHW
R T Bk IE B 5 4 R v 1, AE R

REEZRAF T T 3 RIS UE RS, X P AR i v

N N . s 2R W2 ; - a5,
AR EAE B A 25 N TR i 1) Pk 7 R B G K o Yo AWE PP S
17 GC-MS Z3#7 , 25503 4 . fh 3 4 w4, A 0.001397 0.000466 3  2.70 0.139

n ) ‘ o B 0.004117 0.001372 3  7.95 0.016 =
ZEWIMR HS - 1 AW, PR Al e A P A € 0.001774 0.000591 3  3.43 0.093

R B o 72.527% W B i T IE A iR s FRERBE(P<0.05)

k3 BEEFENMN

Table 3 Analysis of variance of each factor
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k4 BEMDRG RN G
S
Table 4 Content of neutral aroma components
before and after fermentation of

reconstituted tobacco concentrate

B e Elﬂ'réé‘ﬂﬂ%ﬁizéiﬁﬁ/%

Xof HR 21 S|

1 5 — HI LA — 0.373
2 JE 0.172 0.623
3 K 0.516 1.044
4 2 — ZEELn g 0.738 1.345
5 H 0.438 1.003
6 ! ’2’3";%@% d6- 0 184 0.295
7 iR 1.073 1.963
8 B = Kb 0.717 1.134
9 B - 5% =1 — 1.463
10 — SRR P g 0.697 1.115
11 ERER= ] 4.082 6.792
12 B - &KL 1.301 2.325
13 IS 45.890 51.580
14 AR N 1.037 1.472
M 56. 845 72.527

R PR R A B i, RS - YRR
B — A 220 K e Ja B = AR AR 5 )5
WIS IR O 2 — S ML A 2 it
B — KL SR AR | L S = R 4
oA AR R BE 3, PP 2R T i R LR R
LB B - A KL B — KR Y 2 kSl e
KBERTRY 3.6 4% 2 £ 2.2 15 1. 8 {5 A1 1. 6 1.
P, A AR O 30 °C 4R 5% , At
8124 36 h (YA PF 1, X -Fo o A - A RO A T K
FEAL B R g R P IR B ) 35 R T A T .
2.4 BREWTRER

SRR B 38 S A AR AR PRI AR I S.
HIZR S AR R 28 38 7 TR 25 i e Ak HL 1)
MM A A R TR AT TR M R L R R
A A TR

3 4hip

SN2 A PR A 8 0 ) — PR

RS5O X R AE RS IATFRLER
Table 5 Results of smoking evaluation in the

sensory comfort of cigarette

= W g A
WK,
amal mectE e, ot SR
BHARE =
T e
sy i, AR g

UMMy AT A

PRPR HS = 1, iR 408 HIE 2R R S AL 73
Praf i, WP S Wik HS - 1 = H W&
(Planococcus sp. ). i 32 #3856 A1 IE A2 i
B, 2T AR HS — 1 7P 5 A - 0 T 1 B
BRI A, R IR S 30 °C 4R & 5% , &
P E] 36 h. fEIZABEARAE T , PG M e 46 9
SRU L R C N A S N - a1
56.845% =% 72. 527 % . -3 JH T 48 TR A
BRPRHS — 1 Z AL B, v A TR B ) 2
A A AN R AR L (3, Herb 5 — FP LB
B B — 5527 220 O O I S 44 Il , 25
ROME 2 - SEHEML K L il B - K
B AR PN e I = B S o A A
(IR JEE 34 0. PRI A5 R W], H 22 i HS
= 1 e Ak B 1P A o A RO A TR
MR 3 b, ol SR e A A A R R %
WFFEHAT I3 A I HS - 1 RERS A 850t i3 14
XM P 18 A b S5, A T A 4 A T R
A BRI
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Effect of storage conditions on quality of concentrate during reconstituted

tobacco production
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Abstract ; In order to explore the suitable storage conditions of concentrate during reconstituted tobacco produc-

tion, the effects of different storage temperature and storage time on the routine chemical components and aro-

ma components in the concentrate were investigated. The results showed that when the storage temperature was

50 °C and the storage time was 4 ~6 h, the mass fraction of water-soluble total sugar in the concentrate was at

a high level, about 10.00% ; the mass fraction of chlorine and potassium was less affected by storage tempera-

ture and storage time. When the concentrate was stored at 50 °C for 6 h, the relative content of all kinds of aro-

ma components in the concentrate was stable and slightly higher than that of the concentrate at other tempera-

tures. The suitable storage conditions were that storage temperature was 50 °C and storage time was 5 ~6 h.
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Table 1 Linear reqression equations, correlation coefficients and recovery rate of standards
Yy g4 b PR B B[]/ min [l 5 5 i FUHFRE bR e/ %
2 — e 11.016 y=9.748x +5.871 x10~* 0.999 5 94. 56 ~98. 25
o 16. 067 y=8.517x+1.388 x107? 0.999 1 86.32 ~98. 56
7% H it 20. 081 y=1.918x -2.599 x 10 * 0.999 7 98. 25 ~ 100. 03
2 - ZTEnrg 21.994 y=1.277x-8.623 x 10 ° 0.999 7 82.49 ~85.23
2,3 - ARk 22.923 y=1.833x-3.181 x10* 0.999 5 90. 56 ~92. 36
I 23.994 y=1.713x =6. 054 x 10 ° 0.999 7 97.89 ~99. 14
B 25.136 y=1.714x +7.873 x 10 * 0.999 7 86. 76 ~88. 98
2,6,6-=FE ;2%]‘ WO = 27006 y=1.634x 2. 867 x 10~ 0.996  96.45~98.76
B A 1 54. 869 y=5.199x +3.392 x 10 ~* 0.999 8 97.25 ~99. 01
EL & =05 2 57.764 y=3.872x10"'x+2.992 x10* 0.999 7 86.49 ~101. 79
TR LT 95.332 y=4.637x +2.858 x 10 * 0.999 4 82.35 ~87.38
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Fig.4 Effect of storage conditions on volatile/semi volatile aroma components in the concentrate
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Abstract ; A total of 105 soil samples was collected from 21 villages/towns wheat farmland in 6 regions around
Zhengzhou in June 2018, and the contents of heavy metals Pb, Cd, Cu and Zn in the soil samples were deter-
mined. Their distribution pattern and pollution status were analyzed. The results showed that the average values
of Pb, Cu and Zn in the wheat farmland soil around Zhengzhou city were 12.22 mg + kg™, 11.20 mg - kg '
and 53.57 mg - kg ' respectively, all lower than the soil environment quality standard and He'nan fluvo-aquic
soil background value ; with the increase of soil depth, the contents of these three kinds of heavy metals gradu-
ally decreased, and the content of Cd was not reduced ;the contents of heavy metals in the wheat farmland soil
in different regions was significantly different;among them, the contents of Pb, Cu and Zn in the wheat farm-
land soil in Gongyi city were relatively high ;in the wheat farmland soil, the Pb content in 7 villages/towns and
the Zn content in 5 towns exceeded He'nan fluvo-aquic soil background value ;and the Cu content and Cd con-
tent in 21 villages/towns were lower than the He'nan fluvo-aquic soil background value ; Cu and Pb might have
homology, and Cu and Zn might be affected by multiple different pollution sources. The soil quality of wheat
farmland around Zhengzhou was generally good, but the farmland soil with heavy metal content exceeding He'
nan fluvo-aquic soil background value still needs to be monitored. Measures such as strengthening the publici-

zation of agricultural knowledge such as land cultivation and using organic fertilizers instead of chemical fertil-

izers can improve the basic physical and chemical properties of the soil nature.
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AVLAR B X R R - S T
B, W5 X L Cd Y gl bR Rk
99.03% ,Cu {5 YL B k1R Ky 37. 20% , 3& 4K L) rp
JE G Yol F. FHE DA N 2 Rl S R X A
FH A b E 5 e TG R OL R BT TS R B, BT
XA i 158 Cd, Hg, As,Pb Fl Cr () HitR 3
435k 26.93% ,3. 81% ,23. 47% ,3. 35% Fil
2.23% . KN TIAE A v S b X A A O 38T, 6 A
N T3, 4k 2 B 45 7 R g S AR
(1) T ZE A =l DR X - R T 4 R S e
LTI AT ST, HA EEE L. g T
2003 AR M TR DX 35 kb, - 48 v ) 4
J& S BT ERER B, 4R Cd # Ph R
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i 2% 242 37 40 R TS A5 T 14 i S AR R 55 5 i
AR T Ik, LB
KM T J] 1004 FH -3 v i 4 g (95 R DL
BT, AT LB 3 J5 18R T B
B RPHT UH  PAR B A TEIX 6 AN IX
Y 21 A S /BN AR RO S R
Xf L3 Pb, Cd, Cu F1 Zn 195 i b Hoas ]
AFFEREAT 0 AT 5, LA D R JH T Jl i A T
A B A Y TSR AR IS

1 BRI

M T (34°16 ~34°58'N,112°42" ~ 114°
14'E) Hiu Ak 8] o R 3 G op B 7 IR TR 4K
110. 4 m, M4 TG 2 AR AR, J& il KRt <0, 1
Z0r W, AR B B 13 C, AR R K i 500 ~
600 mm, K Z LA 7,8 A, T FEWITE
200 d ) |, 45744 H BREE] 2300 ~2500 h'7
P oA i@ L BA N S YR O S N W e 20 S
BRI, AMERE D, 2B TR ZNX,
VU =S fe B RIS FLAAE AR, S 2 F i
BB AR ELRAEY A KR 5 b 38+ A
AN T A g
2 Wigrk
2.1 HRRE

FE R A BT X AR 43 A i SRl L, S
Qb g 2R 5% 05 I F R BEYE ) (HI/T 166—
2004) AR SERLAE , T 2018 4E 6 XS T
JAl 31 6 A~ X3 A T B 26 7 Lo PR T L X
o AR R PR IX) 21 > S/ 8 /INAE A H g
A7 RIERE R AR, Horb, 2 B RSN T AR
0, 5 BH T AL SO A6 F P8 58, B % i AL T
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Fig. 1 The distribution map of sampling sites
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2.2 B&EMNE

K T W M % AX ( ZEEnit700P , 7 )
W5 + LR S b P, Cd, Cu HI Zn B i
1, Ph il Cd 35 S I T 45 R
ME B R T I E6 E E) (GB/T
17141—1997) ' YEATIIAE , Cu F1 Zn By &S
MR B BIOIE SRR Sy
FEHEIER) (GB/T 17138—1997) ! AT AE.
2.3 HIESW

FIFH ArcGis 10. 1 221 RFE K, ff F Excel
il Origin 8.5 B XTERE AT 0BT 2 .

3 RS0

3.1 BMHRABRNERALEFESESE
SIEFES T

1 RN TR /N F AR H A (0 ~
20 cm) I E 4 JE A EARAE. Hi3 1 a0 RN T
JEd /NG A 1 3R Ph R OF I (E N
1222mg - kg™, Cu & & 8 F B MHE N
11.20 mg - kg™, Zn & & By F ¥ H KN
53.57 mg - kg ™' IR - HERAEE A T+
B g KU 48 5 A5 1 (47 ) ) (GB 15618—
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2018) ! ] p i - 15 S RN T R 0
ZA¢H T3 Pb, Cu 1 Zn 3 R G )8 19 & &
WA T A HEPA G o e B o A e
(B, U AR T J] 320 78 22 4% HH A 338 1) AR 2
RLUE X 5 A 2 Y i e 5 i BT 5T
LR B — AR R RO TR &
2 S EOR B ERE B, AT RESZ BN T BT
PR RN T /N2 4 - B b R 4 R
Pb (178 55 R HBUR 40% , N3 A% 555 Cu 1 Zn 1y
A RA R 30% , Ry AR S X — 7 AR
BT Pb,Cu,Zn =F G 2R, I —
J5 TG TR T Rl 4 /N A A — e
JE 238 T A ChIES s , b E 48 Pb 57
ALY SR N

FH T ] i1 /N2 A AR TR) 2 TR B 1 4
AR SRR LI 2. I 2 ATRAE S Bl
HL)Z BRI N, Pb, Zn F1 Cu #9338 &
(ATCFEE, T Ch S R P &) A E
s N, o 2 R IRE N 0 ~ 10 em,
10 ~20 ecm A1 20 ~40 cm B}, Pb & & 43 5~
12.03 mg - kg™ ,12.42 mg - kg ' F111.77 mg - kg ';
In SRSy RH 54,82 mg - kg ,52.33 mg - kg Al
48.64 mg - kg™ Cu FrEEAMIA 11.42 mg - kg™,
10.99 mg - kg ' F110.41 mg - kg ™' X 7] fE S 3 2

AL AR R A FRw L
(0 ~20 cm) ¥ £ 2 &4 FH/E
Characteristics of heavy metals contents in

the wheat farmland soil (0 ~20 c¢m)

Table 1

around Zhengzhou city mg/kg
SR 24 Pb Cu Zn cd
He/ME 2.26 4.07 31.47 —
SN 22.06 18.22 83.87 —
SEHH 12.22  11.20 53.57 —
FriETR 0.81 0.62 2.29 —
A5 52 Z R % 39.00  33.00 0.25 —
CINEaRE s 14.40 21.40  65.10 0.09
IR B a bR 120.00  100.00  250.00  0.30

TE AR ESR BVREAS R R A AR E 22 , 2 iR 32 B o A
V14 IR B8 A 2 R R R 2 R/ N RUE

13T AE BEAL 5K RERE RS it
(NS BN B A T G

ARFGEARNT EH 4w Cd BB EAT He g oy
it , B A R AR A IO i MRSk A -
ey Cd & s, At P RUE R U, W2
FTAE AR Tl i e FH A i rp Cd 5
BN R IR NGRS H PR
3.2 BMHTRABLABRE/NERBALIERE
TESEFHIE

Pl 3 Sy kB H T Jol o A ] DX 38/ N 22 A FH 4 48
WG Jm S AR, (IR 3 AT LI S, AR T
AN ) DI N A -3 v 4 g i = AT
2 5, Pb & & b m B AR X
(21.43 mg - kg ') > BLIFIX (16.81 mg - kg™') >
SRPHTI (15,58 mg - kg™') > HAPTT (12.97 mg -
ke™) > B #E N (11.34 mg - kg™ ) > PR LR
(7.91 mg - kg™ ) ; Cu iy 2y 2K Ky L ST
(15.56 mg + kg ') > HAHI(15.36 mg - kg ') >
VX (14.42 mg - kg™') > Hi % (13.07 mg -
ke ) > AT AL (9.53 mg - kg ) > I
(9.40 mg - kg™") ;Zn F ity g 2R - HUFIX
(83.88 mg - kg ') > X (77.05 mg - kg™') >
BT (61.29 mg + kg™') > <P (61.05 mg -
kg™') > AR H (44.36 mg - kg™ ) > HABTH
(44.20 mg - kg™"). A[A XK Pb, Cu Fl Zn
TR/ T SRR B bR o, 1 BH RS N T S
AN DI N A A - 3RO R4 B2 AH T
FHAD X8, P Pb, Cu H1 Zn 35 #R 4L
15, X AT RESE 1 T AW AR IL ST R AE A v
TEKTTHE L5 AR 7 BT IR AME 1) 4 223,
T 8l DX 2 T & JR 1) () I, o il 17 =K
HER AR I, N P SO A HIER G R H s
AR .
3.3 BMTEABARS/SENERBLERE
TEBEEHIE
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(0 ~20 em) hE 4R FERHE. K2 AlAl,
KM T JE AR & /0 NAZ 4 1 - 58 Ph 1%
e VNe o b S78 iy a5V IR (SR N N EIE4
BARHES P S8 AWM, £ EKES &I
BT o ORI | T R R AR T
DS /BUNER I L R P & AR T HAD
14 42 /7410 Pb Srim iy , R T pg i) -
soE, 43 0 R T R s (53, 47 %,
16.67% ,15.28% ,16. 67% ,48. 61% ,15. 28%
F19.03% . Hirp, 4 ZE MK & FOR 4 /N Z A&
FH 358 (% 8 18 T 0 SRR B vy, AT DAE , i
NS /BN AR 1852 T4 R Pb V5 4y AU
At £ /4 o .

KB T i W <E AR T S T Bt 22

B/ N A 3 rp Cu B AR T HoAt 18 A4
Z/8 Cu &R, b, 28R 2 /)
FACH 13 Cu EEEER/N, 7 6.87 mg - kg™,
ERRMI T AN £/ B8 NAA L 3P 1Y Cu 5
YN A TR EANT R R (.

FRPHT A 30 21 A~ & /N A4 T s i
Zn G /N T RIS B AR o, AR T A
16 5 /88, o B JE /KA ORI B | 2 e B
KAHE S AN R I 3P Zn SRR,
HL R T R ) 75 SR, 20 3 T ] 7 5
{H 28. 88% ,0.77% ,18.43% ,18. 13% F11 22.27%.
1 FEB I RAE RN Z AR B B, 2R
Fhi R E, IR AT A D, ok AR s
HEERATTAR.

22 HMTEARRE G4 ERKEEE(0~20 cm) P ELEAFHIL

Table 2 Characteristics of heavy metals contents in the

wheat farmland soil (0 ~20 cm) of different villages/towns around Zhengzhou city mg/kg
E2% Pb Cu Zn
SFEMES 22.06 6.87 59.70
B 16.76 £1.76 9.16 +1.53 61.01 £3.39
SR 16.63 £0.45 8.49 +0.91 56.73 £0.89
R 16. 81 14.43 83.88
EREEN S 11.15 £0.35 9.15+1.12 55.98 +0.53
1Bk 4 10.16 11.93 65.58
KT 21.43 15.56 77.05
FE 4 16.59 12.70 76.85
K 10.06 12.96 79.58
WO 11.73 11.13 52.93
TE R 9.82 +1.60 11.19 +0.81 60.68 +2.88
K 9.82 13.32 62.18
Wk 5.35+1.54 7.92+2.33 43.04 +4.79
B R 9.07 8.66 43.43
5B 5.35+0.99 7.96 +1.82 35.75 +4.27
I\ 9.70 £0. 46 10.41 £0.72 41.67 +0.89
=HIH% 12.83 12.80 46.74
o F 2 RN 9.85 10.71 31.62
S S AL T A 13.12 £1.09 15.53 £2.69 48.07 £9.43
FIEH 13.91 +0. 18 16.79 £0.72 45.82 +1.71
A 15.66 16.94 44.23
FNEART s s 14. 40 21.40 65.10

RS AR v 120

100 250
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3.4 BNHABNMNERALIEFSESESE
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AR, LEh R E SR FEORET
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Fig.4 Correlation analysis diagram of heavy
metals Pb content, Cu content and Zn content in

the wheat farmland soil around Zhengzhou city
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TEH B XK (83. 88 mg - kg ™), HIAS T /)
(44.20 mg - kg ™).
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Abstract:In order to understand the rural environment air quality of North He'nan Province,54 villages of
5 types in 6 provinces and municipalities in North He'nan Province were selected to monitor the environment
air quality for a total of 1,440 days from 2015 to 2018. The monitoring data of main pollution factors SO, ,NO,
and PM,, was analyzed. The results showed that the number of days for the rural environment air quality to
reach the standard in northern He'nan province was 1156 days, the rate of compliance was 80.3% ,and the
main factors that exceeded the standard were PM,, and NO,. The mass concentrations of SO, and NO, in rural
environment air were low ; although the mass concentration of PM,, was relatively high, it generally showed a
downward trend; the non-compliance rate of the environment air quality of the 5 types of villages in order from
large to small was: industrial type > ecological type > tourism type > planting type > breeding type; the worst
air pollution was in the first quarter, exceeding the standard ,the main pollution factor was PM,, ; the better air
quality was that of Puyang city, followed by Hebi city and Xinxiang city, and the worse were that of Jiaozuo
city, Jiyuan city and Anyang city. Various means can be taken to reduce the pressure on the prevention and

control of environmental air pollution in rural areas by appropriately increasing regional monitoring points, con-

ducting source analysis research on major factor PM,, and actively developing online monitoring.
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Fig. 1  Distribution of rural environment monitoring points in North He'nan Province
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Table 2 The statistical table of exceeding standards in different types of villages
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Study on the treatment technology of emulsion wastewater in machining industry

1 =5 2 3 > 2 4
EEE L EFW KA, DA
LI Shilei' ,LI Yanming® ,HUANG Dan’ ,MA Yongpeng®

SRS R IR A d AT 100192

TR TR A A IR A, T E M 450001 ;

CH R R RERCR IR A F LI A w A 226000

HAMBTLRF MR EAFIRFR/ AETREESENBETEE W E
Ul %, 7 A 450001

. CSD Water Service Co. ,Ltd. , Beijing 100192, China;

. He'nan Bojing Environmental Protection Technology Co. ,Lid. ,Zhengzhou 450001 , China;

AW N =

. Nantong Boao Environmental Protection Technology Co. ,Lid. ,Nantong 226000, China

AW N =

. School of Material and Chemical Engineering/He'nan Collaborative Innovation Center of Environ-
mental Pollution Conirol and Ecological Restoration, Zhengzhou University of Light Industry,
Zhengzhou 450001, China

KEA: FIE LB R AU I T 89 A SLAC TR K A BE A %, R R LR A AL
e SFRAA - F I RAA S 0 T LR AR, H RIS T L EREA
;:;i;w]\j{ ’ SEBEAR P TR RRARG T n. EREAN EREREEILER T 25 mA

JR B 54 H 0.5% ¢ PAC A= i & 54k 4 0.05% 69 PAM B, 34~ $UAG R B K 69 3
Key words: FURORERAT ;1 B 89 -0 BAC B A4 A 20K A 6 Bt n(H,0,) @ n(FeSO,) =
emulsion wastewater ; 8 :1,0.815 mol/L #§ FeSO, & #n ¥ 8 mL, it & 4 4 4 30% ¢ H,0, & m=
Fenton oxidation 7.41 mL, E K48 pH AL 2 ~3; 59N R B A5 5230 4X 7 W B AE A i, 48 A 2L3R
reaction ; Se IR B KT T E N TR E R AT 0.5 h Bp T4 K # COD Fe
demulsification ; NH, -N 4 % JE 5 A BAKE 2.67 x 10 * o/L #21.30 x 10 ° o/L, i#h 2 4 b HE
ultraviolet light ey

%S E#A:2020 - 02 - 16

ELWH  THhh 5K ESHAHT B (20A610011)

EEBN F25(1983—), 8, ThERMEA, PHEKSENHRAS TN, MR T OAFTRAEHERE T4

BISEE . DAM(1984—) , B, THEHNBFTA,HFMNBILRFINHR HL, T AR FTOARETLEHERNELE
P



FEE,F HABWTATLEHAMREARLETZHR 67+

Abstract : Taking the emulsion wastewater in a coal machinery processing plant as the research object, the
coagulation sedimentation demulsification-Fenton oxidation-ultraviolet light irradiation combined process was
used to treat the emulsion wastewater, and the effects of the main factors of the three process on the removal of
pollutants were investigated. The results showed that the demulsification effect of emulsion wastewater was bet-
ter when PAC with a mass fraction of 0. 5% and PAM with a mass fraction of 0. 05% were added in the coagu-
lation sedimentation demulsification experiment; the more suitable Fenton oxidation reaction condition were
Fenton reagent ratio n( H,0,) : n(FeSO,) =8 : 1, 0.815 mol/L FeSO, dosing amount 8 mL, 30% H,O0,
dosing amount 7. 41 ml., initial pH of wastewater was 2 ~ 3; When ultraviolet light irradiation worked in
synergy with Fenton’ s reagent, it could effectively improve the removal rate of pollutants in emulsion

wastewater. If the reaction was carried out for 0. 5 h, the mass concentration of COD and NH, *-N in the

wastewater could be reduced to 2. 67 x 10" g/L and 1.30 x 10 ° g/L, respectively, meeting the emission

requirements of enterprises.
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JE 30 min, WAL FLACBUE K B FLBL A -

TREEDTVE W LS50 - 17 5 41 & FLAL WK /K
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) PAC, X5 B 11 HY pH {H 8 = 8, 4 $¥ [ L
10 min , 8 S A—E &1 PAM i & ZLAGIR R
TR R SE A L DTVE FAE BN L 105k PAM g8
B, IE K COD Al NH, *-N i i B vk JE
TR R,

A LB LA A LS8 5 < o — o i 1) i
FLA| THgA4 I A 35 FUAC R R K b, s s
60 °C i 30 min, WL %¢ 55 AL W K K 1 B L
1.2.2 FALRMZGHHNRE
1.2.2.1 FHAFIELEBOHE K FeSO,
W, Z %8 FeSO, 5 H,0, TEA R IE b 45 1
T, 2Rt R FLAGBUR K A BCR . 53 il
100 mLAEFL 5 43 B H G T, T 6 ke
R, 1 BeRR e 3 B4 8 mL 0. 815 mol/L 1)
FeSO, , 1 ¥ ¥ 51 J5, #5431 im A 0. 93 mL,
1.85 mL, 5.56 mL, 7. 41 mL, 11. 11 mL,
13.89 mL 30% A H,0, , B 45 1l $5 i 4 25 0 ik
#H H,0, 5 FeSO, 14 it i & Z Fb 43 il iy
1:1,2:1,6:1,8:1,12:1,15:1.L1L60 1/
min PRI THERE, SO0 30 min f5 4351 URE
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Mi%E COD Al NH, *-N By ik i
1.2.2.2 FHXFIEMEAHE EE 50
A n(H,0,) @ n(FeSO,) =8 1 1, HEI5i
TR X & FLAL IR KI5 G WA 2 BR AL
R I 100 mL @FL IS 23 B R TE L,
F 5 BRI 5 4 FLARTRUE K
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B A 17,2%,3% 4% 5% DL 60 o/ minf5E # 7R T
Bk, RO 30 min J5, 43 5ECRE DN 2 COD Al
NH, " -N [ i e iz .
1.2.3 23UiEEKYILE pH EHE

B FUIBIK A pH {E 2 25 W0 & $E 4
PR B S0 N R 22— 3l 0 & AR
K pH AEZE G 2Rt 0] 22 B 15 e RO
IR B 5, 20 B B 100 mL 8L )5 0 25
HTR R, BT 6 A Bedh i, I 10% 9 HCL AR K
W6 A LA KR pH (ETH 2 1,2,3,4,5
658K 5, 43510 6 41 & FLAL R K Hm A
8 mL 0.815 mol/L [¥) FeSO, F17.41 mL 30% [
H,0,; Db 60 r/min Ky %% 3 38 47 46 $F, 2
30 min Ji5, 3 BUREIN E COD 1 NH, " -N f#9 5T
UL
1.2.4 25N EERGTRIE

T3 SR FH 2R A6 BRSNS 52 AP ) HR 5
LN 2S TUB WO AR 11§71l PR TGRS/ BN &S
IR B 5, 20 B B 100 mL @ 3L )5 70 25
MV, BT 4 D Bedhrh B W pH (EH 2
3. 8K Ja, g Al e B AR R AR Ym A8 mL
0.815 mol/ L. ) FeSO, #1 7. 41 mL 30% ¥
H,0,, 1a 55 1 SIS 2 ASBEA v oim A5 it 57
R (58 R 22 405650 m BR S 0.5 h A1 1 b, id
S 1F, 28 58 3 RIS 4 AR 1R S IRAL, Jin
AZSHRIR A 30 min J5 , T4 2240643 )
BT 0.5 h AL h, il 37,47 5005, 43 B EL

FEMISE COD I NH, *-N iy Tk 2.
1.3 MiRE5HFHE

ZMOKR fpETRAEENNE  EHRR
1) (GB 11914—89) "l & COD SRk ¥ ;
ZMMOKE AFWME  AKRAH e E
) (HJ 535—2009 ) 2" I 5 NH, *-N Ji £ ¥
JE 5 fuf FH 22 F AR D S 72 S 7K 79 pHL AL

COD LBr3N

_[COD]y, —[CODJ

MNcop = [COD] o
o [COD {5 COD ByFRHME/ (g - L),

NH, *-N B3R N
[NH,*-NJ, —[NH, "-NJ, « y

[ NH, *-N]M

Hor, [NH,"-NJ {3 NH, "-N #9155 W &/
(g+L7).
2 ZERSTE
2.1 WIAXLBERS

I L S0 o A AT R < SR A Ak P
AR KRG K B IEEMCIRES (I T2 K
Moy 24 fER ATt LS g b, B % H,S0,
VR, K v 5 PR S 2R A, oA AL
W 53 )25 s TEER T 2L S g v, B CaCl, A
FLARB R A, Wi b E R K 2 R E T
5702 Bl CaCly ARWTINA, JEZK v 30 1 3T
UE, IXEIMAR CaCl, 3 Z ARV i B 5 76
TRBEDIEMFL S g, K BT KEWE
RIF T U0, LJZEAKAR WG s 7EA MU FL A i 2L 52
L S 2y 1R s B 53 R A O o =l W = = R
2SI, R 2 e 10 B K B DL L R0 v
fife J A % /K i) COD Jo £ ¢ B2 M\ 6200 mg/L
THE %1200 000 mg/L LA |, NH, *-N [ & i i
AN S35, 1S vh T WL L 390 0 i T A
THH COD. XJ Lo L b LR 7 ¥, R B U T Ak
LS 5 ) L SR A

x 100%

100% .

M, N =



<70 -

Ba5 0 202043 A 4535 % 28

N TR E IR BEUTVE B AL S5 3 PAC (38 B
R, S5 AR BIsc g 25 3, [ PAM [ T &2 4%
KR 0.05% ¥ AR B 435y PAC JIMAEI S
FURI K, % 2 7K rh i e 1) 25 B R
BT AT R, B a] L i RS AR K AR T
i,/ COD Al NH, "-N Ay 2R R I3 A 5, X nf
RS i T PAC (TR BEVE F o LA Th i 58 28
PAM i/ NERARIE R 244, A2 7K v R 43 52 g 4
AN A T A ) PAC 4 B0 i
0.5% Ff,COD F1 NH, *-N [ 2B R AL Rk,
E3 B R A BB FH L€ 70 3 a1 > A6 T
ZHTTTEY) , BN IS 2 AR S A B AR
U, 2 % K W 3L B DL PAC i & 73 B0k
0.5% ,PAM JF 435k 0. 05% %558 .

2.2 FWMEUREFERENSAMLKREKX
B IR R

2.2.1 ZFmik I E b X & 2L AL R Ak AL BB RE
RHMm

2 Sy AN R St 7] e b 3 2L A% 7K
HRY ARFEN . B2 AT LA, Y
n(H,0,) : n(FeSO,) =1 :1 [, K H COD A
NH, *-N (=BR3990 47. 8% F15. 2% ; %
H,0, R Mz g, %K+ COD #l NH, " -N

501

COD
NH,-N
40
300

KBR%EI%

2010

1or

0

B 1 RF PAC B4 & fLiLiR
B oK T G ) 0 e iR AR
Fig.1 Removal effect of pollutants in emulsion

wastewater with different PAC mass fraction
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I, H,0, FHE 8, P~ Er - OH B £, Xf
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[ IS} PRAIE 175 % 1) 1Y) 25 Bk 238 0 I 7K Ak BRI 28 5%
PE, 2z & K AL B R JT 2% 0 R A9 IS b D
n(H,0,) : n(FeSO,) =8 : 14558 .
2.2.2 FWRFIRME T &L R E KR
HRH M

B3 SRy fiial 45 o % 7% LA K
QLB R . 1 3 AT LA B ST
it ) 45 2 i 3G m, AT 3 2H % K H COD F
NH, "-N % 25 B 2 43 5l 8L 3 14 % 91. 1% Fl
51.7% s QR34 TN 25 sl ) 8 hn £, 55 4 41 A0
555 dP7KH COD FINH, *-N [ L BRI
. PRI B R 0 /K A T FH St ) s 4
TR 3 21, B 8 mL 0. 815 mol/L 1) FeSO, (£
K R R B A 18,12 ¢/L) Fil 7.41 mL 30%

100 ez coD
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5
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Fig.2 Effects of different Fenton reagent ratios on

the removal rate of pollutants in emulsion wastewater
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f1) H, 0, (7EBEK P Tt B 2.22 /L)
2.2.3 SANBBEAKILE pH BRI R
AT

&1 4 g FLALHUE K0 86 pH (E X5 e d
EERARELI. 4 T LA I 7ERBAR pH (K
ZAFF 25 R X COD il NH, =N [ 22 B
B 3X AT RE A TR pH (B K R AEAE K
B H e H,0, 15 Fe’* R 7776 5 T 76 52
pH 4 T, H,0, ANaxE, & 73 ff 2 H,0 Al
O, /> T - OH A ™! 247K i pH <3 B,

100

S

70+
601
50
40t
30F F
20}
10t
0

B3 XA B S SR B K
TR ERFEN 0
Fig.3 Effect of Fenton reagent dosage on removal

rate of pollutants in emulsion wastewater
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%

1 2 3 5 6

wlEpHAE
B4 &35 R K446 pH 1A
i L7/ E A

Fig.4 Effect of initial pH value on removal rate of

pollutants in emulsion wastewater

COD 71 NH,"-N %y % B 2 73 5l & T 93%
65% , A BN EIHAR R 5 24 pH {H 4k ZEFEAK 3
2 LATE , PFPS G 23 SRR BEACR AR TRt
EZEKIE BRI pHAE R 2 ~3.
2.3 ZHMEBEHLERRS

KI5 Ry 525G BRI B LA AK s g
Wy 2R FR BB 18 5 AT DL 7R ]
R A 5 ARG RUR 0.5 h B9 51T, R K
H1 COD 1 NH, *-N (1) 2 [ 240 51K 94. 3% FI
77.6% , & T JC 5 A1 Ot B G I 93, 2% il
67.2% , GLHAE SN R M RIVE R, 250t
AP A S AR A ROR, JU R NH, ™ -N i B
RCR T B . 3 AT B2 T S AR I IR AN
AFTF H,0, 774 - OH, {2 Fe' X 1A R
AL, HLSORE P A2 Y 0,38 T LAfiE iF Fe*
(A B, o 25 % X S B A T A5 SE ARG, A
TGP LBR. ST ERIMGE RSB A 1 h
i, COD F1 NH, *-N {1 22 BRBARUAR K 5 Y5515
IR R 30 min J5 P 24N G BRGS0 5 b, J%
JKH COD 1 NH, *-N 1 2B %4> B4 93.5%
MT72.4% , 5IC LM HH L, COD LR
LA K, NH, " -N BR324 Fr A, X 6] 2%
AT B 58 4S5, AN B A BE T3 & 25 i

g3 cop
100 XN NH, -N
80
N
S 60F §
5 Q%
\
20 §
1 2 37 4
S 2H
B5 BB A LAk AP
TR LR RN A

Fig.5 Effect of ultraviolet light irradiation on the

removal rate of pollutants in emulsion wastewater
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Abstract ; Aiming at the problem that the current Chinese micro-blog emotional analysis methods were not com-

prehensive, which led to poor sentiment analysis results, a Chinese micro-blog emotional analysis method

based on semantic rules and expression weighting was proposed. On the basis of using traditional emotion dic-

tionary to analyze the emotion tendency of Chinese micro-blog, negative words, degree adverbs and network

neologisms were incorporated into the general emotion dictionary. According to the unique language characteris-

tics and sentence pattern characteristics of Chinese micro-blog text, the method of emotional analysis from

words to clauses and then to complex sentences was adopted to analyze the whole Chinese micro-blog. Expres-

sion weighting and semantic rules were used to perform weight summation to determine emotional tendency. The

experimental results showed that compared with the other three Chinese micro-blog emotional analysis meth-

ods, the proposed method was more effective. It had an average precision rate of 78.4% , an average recall rate

of 75.2% , and an average F value of 76.7% .
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Fig.2 Flow chart of Chinese

micro-blog emotional analysis method
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Fig.3 Comparison of the average precision rate of

four methods of emotional tendency analysis
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Abstract : In order to solve the problem that the curve reconstruction technology existing in engineering practice

was difficult to consider both curve error and curve smoothness, a fairing reconstruction algorithm of B-spline

curve was proposed based on particle swarm optimization (PSO). The algorithm used PSO to adjust the main

and secondary control vertices which affect the curvature bad points, bad region and the main control and sub-

control points of the worst points at the same time, so as to find the optimal solution for the position of the con-

trol points. The bad points or bad region with inconsistent curvature symbols on the curve were faired first to

avoid the occurrence of redundant inflection points on the curve. Then the region with sharp curvature changes

were faired and the optimal curve was generated iteratively. The experimental results showed that the algorithm

effectively improved the fairing efficiency, obtained better fairing effect, and could satisfy any given error

accuracy, which proved its feasibility in engineering practice.
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Abstract : Aiming at the problems of the current visual navigation heavy load AGV system using load color

band guidance and scanning code positioning, such as complex path laying and color band susceptible to envi-

ronmental interference, the 3C visual navigation heavy load AGV system based on auto disturbance rejection

control(ADRC) was designed. In this design, three independent high-speed monocular cameras were used to

improve the structure of AGV, so as to realize the navigation without color band. Cameras were used to scan

the data matrix code information of the ground station, and the scanned image deviation information was trans-

mitted to the controller. Through ADRC real-time adjustment of AGV moving track, it realized the navigation

and positioning of heavy load AGV. The results of simulation and practical application showed that the system

was stable and flexible, AGV had fast response speed, and it could effectively track the trajectory in real time

and improve the navigation accuracy. The absolute value of the maximum navigation error was less than 8 mm,

and the absolute value of the maximum offset angle was less than 1°.
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Table 1  AGV forward and backward running error
MR/ (m - s RKHIRE/mm  FRmWEM/ ()

0.5 2.11 0.45

1.0 3.59 0.47

1.5 5.03 0.53

2.0 5.21 0.68

2.5 6.90 0.74

3.0 7.44 0.89

%2 AGV RIE(H)HTiRZE
Table 2 AGV turning left and right in place error

B/ (m - s™)  RORSHERE/mm RREM/(°)
0.5 2.15 0.41
1.0 3.33 0.46
1.5 5.99 0.53
2.0 6.51 0.69
2.5 6.04 0.75
3.0 7.21 0.92
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Abstract; Aiming at the shortcomings of the control algorithm in the induction heating power supply, such as

small anti-interference ability, low accuracy, and poor self-adaptability, a sliding mode control algorithm with

RBF neural network was designed. Based on the analysis of Buck-Boost circuit topology, a mathematical model

of the induction heating power supply with the Bock-Boost circuit was established using the basic state space

modeling method. The sliding mode algorithm control law was designed. The RBF neural network was intro-

duced into the conventional sliding mode control algorithm to solve the problem of difficult parameter setting

and large chatter of the conventional sliding mode controller, so the self-optimization of the parameters of the

sliding mode controller was realized. The simulation results showed that the anti-interference and adaptive abili-

ty of the sliding mode control algorithm based on RBF neural network was superior to the PID control algo-

rithm , and it had better practicability.
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Fig.3 Simulation diagram of induction heating power supply control system
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