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Abstract: To explore the changes of intestinal microbiota in healthy human by oral HZB-1synbiotic, the

intestinal flora belong intervention was amplified by high-throughput sequencing, ensuring the effect of synbiotic

preparation. The experiment showed that the abundance and diversity of the intestinal microbiota of the sub-

jects were significantly improved. At the "

gate" level, the abundance of intestinal microbiota increased signif-

icantly and the proportion of Firmicutes increased. There was a certain dynamic balance between Actinobacteria

and Proteobacteria. At the " genus" level, the abundance of beneficial bacteria such as Blautia, Faecalibacte-

rium and Gemmiger increased significantly, while the abundance of harmful bacteria such as Haemophilus and

Parasutterella reduced significantly. This indicated that the intake of synbiotic preparation played a beneficial

role in regulating the structure of gut microbiota.
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Tablel Sequencing analysis results of samples
4 RS AT A% OTU
H1_Bef 56 313 23 008 570
HI1_Aft 80 549 42 241 686
H2_Bef 70 100 53133 444
H2_Aft 77 672 42 294 628
H3_Bef 71 705 56 420 395
H3_Aft 67 394 37 343 541
H4_Bef 48 567 34 468 415
H4_Aft 74 268 35 209 482
HS5_Bef 77 913 55 942 671
HS5_Aft 69 099 47 925 571
H6_Bef 70 483 50 060 556
H6_Aft 30 564 18 891 750
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Fig. 1 Rarefaction curve analysis of samples
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Table 2 Richness and diversity analysis results of gut microbiota of the subjects

21 5] Alpha Chaol Observed species Shannon Simpson Inv. Simpson
H1_Bef 570 791.478 3 30 4.2509 0.971 6 35.206 3
HI1_Aft 615 1443.876 7 29 4.758 0 0.980 6 51.678 4
H2_Bef 345 408.551 7 26 3.3818 0.917 7 12.151 6
H2_Aft 502 760.548 4 31 4.016 8 0.954 4 21.911 2
H3_Bef 271 455.117 6 28 2.6%4 1 0.856 9 6.987 6
H3_Aft 411 467.073 2 37 3.3323 0.918 5 12.264 8
H4_Bef 390 565.250 0 24 4.109 6 0.968 8 32.017 7
H4_Aft 387 589.862 1 30 3.715 2 0.943 9 17.835 8
HS5_Bef 546 744.139 5 28 4.1757 0.966 3 29.646 7
HS5_Aft 453 782.200 0 29 3.423 2 0.910 1 11.122 6
H6_Bef 409 379.243 2 28 3.759 0 0.957 5 23.527 1
H6_Aft 586 566.557 7 32 4.1135 0.967 8 31.029 7
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Fig.3 The differences in the " gate" level of gut microbiota of the subjects
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Abstract : The jujube flesh and the jujube core of Xinjiang Hetian jujube, Xinjiang Ruoqiang grey jujube,

Shaanxi Qingjian Goutou jujube and Shanxi Yellow River beach jujube were treated by acid digestion. The

absorption of jujube flesh and jujube core was measured, and the iron content of jujube flesh and jujube core

was calculated. The results showed that the iron content in jujube flesh was from high to low for Shanxi Yellow

river beach jujube > Shaanxi Qingjian dogtou jujube > Xinjiang Ruoqiang grey jujube > Xinjiang Hetian jujube;

the iron content in jujube cores was from high to low for Shanxi Yellow river beach jujube > Shaanxi Qingjian

dogtou jujube > Xinjiang Hetian jujube > Xinjiang Ruoqiang grey jujube, which determined that the jujube

cores contained a small amount of iron.
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Abstract : Based on the analysis of the mechanism of freezing and dehydration of aquatic products, the relevant

literatures on the development and application of salt water-retaining agents, sugar water-retaining agents, and

protein gel water-retaining agents were combed. It was pointed out that excessive addition would worsen the

flavor of aquatic products, although salt water-retaining agents had better performance. Sugar-based water-

retaining agents and protein gel-based water-retaining agents were natural, green and safe, but the water-retai-

ning properties alone were weak and costly. In view of this, through the use of natural ingredients such as pol-

ysaccharides and oligosaccharides, the production cost of sugar water-retaining agents was reduced, or sugar

water-retaining agents and protein gel water-retaining agents were used as the main raw materials to mix with

phosphorus-free salts. The synergistic effect of the composite water-retaining agent to enhance the water-retai-

ning will effect and reduce the application cost can become future research directions.
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Types, characteristics and composition of common aquatic products
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Abstract ; The coating liquid of reconstituted tobacco were irradiated for different period by ultraviolet (UV) ,

and the volatile aroma components of the coating liquid of reconstituted tobacco after irradiation were extracted

using simultaneous distillation and solvent extraction method, then identified by GC-MS, and then analyzed by

principal component analysis and sensory evaluation. The results showed that the optimal UV treatment time

was 15 min. At this time, there were 55 kinds of aroma components, and the newly generated aroma compo-

nents mainly included alcohols, ketones and aldehydes, such as solavetivone, linalool, and benzaldehyd, etc;

the aroma amount of cigarettes was increased slightly, the smoke mildness was slightly increased, and the sen-

sory effect was the best.
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PR VAR AT TRORE i R A T (R B 2R AR AR . T )
I % 158 A5 B i — i BRI AL 10 g 484
8 B B9 AE L, 30 g NaCl,300 mL Z=4fK 1Y)
J LI 5 F () Ao 258 A9 A% B i ) — i Jon
A 50 mL ) CH,Cl, 5,60 CoKi A, %
HUKAEAREE. 7 CH,CL, 57K H 35y 20 iR
THI, ZE IR AR WU [H] Ry 2.5 h. 228 U R 2
HIMAGE & oK Na,S0,,1 mL NER, T4 C
A TR E IR, ARG T 40 CAMB &I e
Wi % 1 mL, 2y GC-MS 3 Hr % 5 .
1.3.3 GC-MS 4347 FExb MRt iR s & 1
BRI GC-MS 4347 SR FH A0 AH 033 o 335 1
FAASGIEAT 28 3, o T &R R

% & S Ay HP - SMS (60 m x
0.25 mm x0.25 pm) , S A @A,
51,90 3 mL/min, JERE CTIE EE 280 °C ; FHE
FEIF R i 50 C 4§ 2 min, L 8 C/min
AR B THE 2 200 °C, FELL 2 °C/min )34 5 T
1R 2 280 C, 4445 10 min.

JoTi S DURFF LS 150 °C, 43 101 B
270 °C, BF1 )= EL FLFfigdt 70 eV, BT U5
L 230 °C, iR 35 ~550m/z.

1.3.4 EEUBERRIERST TN ERS
Oy BT — R BR BEAE 23 A, LUHERR AR 242715
Sy S Y VRN = S0 U SO TP R e =D S O i
A8 b AL D BULA 25 6 46 e (BP 3 K
53 ) 5 [T REAS 3 B A3 # BE 98 S e i 4 722 5 11
BAREE MR E T AN £ R E B ZoTge it o A
Jrid LR 3 B 4 A [ B )
58 S PR3 0 U A WORE o Y 45 R PR AR IR
BLAT AT 53 B, R SPSS B A4 IR ¥ 43 r A5 B
Hh ) R 4E 3 AT
1.3.5 BEER BARMESU39% 1R
A ZRURATAE TR K 5 b BRI AR A i R 3
Y122 Ab PR , 4 01 4 BB S R BT 3 (0. 80 +
0.01) g Mh5HEL HIAE o, 4% BE AR 2K, 78
TLEE (22 2) °C, AHX MR EE (60 +£5) % 1) e i
TEIRAR PP 48 h. |y 10 24 HA M =47 Ml gk
HIFR GRS I PRI 51, NS A A
BE RN EE AR R AR R L Sk LR R
PE K810 B3 30 2E AT PE 43, B T0UHE AR i
4310 4%, it 100 4.
1.4 HIELESHH

It GC-MS Kl b S 2 F-Jai I, A NIST
UL ARUETE e B 28, DR B DL IO B2 80% LA E 1Y
RN T, A5 5 AHOCSCHR , N A R IF i o
T DR A A o AL BRI S A R RS R SR
FHWPREE ( SRA SR IAR ) TF 52 e
IR AT WRE T TP & TR 1 5 2
2 AR50
2.1 ZIMERWBERMTRARIELESK
%N sl

Foil GC-MS J3Hr 4 SR L3R 1. 3k 1 AT A0
1) A28 58 SN R T3 08 0 A Y R
SN 171,33 pg/g, HAEWYI PR 46 F1;2) 4
SHME R 1S min (14 F-3 A R A A OR B A3
SN 168.53 wg/g, HAEMYI A 55 F L, 4¢A
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) 7 TR ) Jo A MR e = R O R e R T
6,10,14 — =HIJE -2 — +Tobefi 4 — 7 H 5 -
- -2 - (2 - WL -1 - -1 - 3) -
1 - Wk - BEkE 2 — CWEEERI 2 - R L
BRI -A Lk -HH-2,4 -3
(1 -HROmE) -Hk.l - (1 -HEs
Jidt) -2,3,4,5 - YR (6R,7E,9R) -
O -FHk -4.7 - E G R -3 - lid;3) &AM
HR 30 min FY 538 A 23 A VAT AR 00 e
154.05 pg/g, HAEWRYI A 47 F, 5 A 1 IR
WA SR 755 7 iR A M B A it DY - =
Bt B - Z - o - SR BRI IR A ALY AR AR
R 1ESF IR SRR R TR R L e
VYRR 4 - AR (2 - RO HTR VIR C
W2 .2,4 - ZRUT HAm 1,2 - —4 -2,5,8 -
ZHIE - 25 (IR) = (+) — TRANS jgb¢;4)
222 AR R 4S5 min (1Y P22 AR A AT VR A IR AR
Sy 112,58 we/g, HAERYIITA 25 Fh R
B TR A TR AR R R 2 - FE -
1-F -3 -4 1,1,5-=HF3-12- "%
25%;5) 222 AN IE 90 min [P X O H VA A TR R
BRI BN 162,40 pg/g, HAFRY A 25
TR AR A 48R iR — (2 - o0t
COFE bkt . = T75%6.7,10,13 - 75K
SRS . 4,8,13 - = - 1,3 -
(7CI) 1 WEH AL - 2B B AL -3,3 - AL
4B - (3- AT -2 - Jidk) - .
1,7,7 - ZHR=34[2.2.1.02,6 ] Biki.

P A - % AT TR 28 AN (] B ) 56 A e R
J& ¥ A TR B3 W AR 2R R0 S AN AR ] 3X
AIRESE PR 2 S A A B HLAL G Wy g, o
1) C—N i, C—C BRI SR e e Ja K
AL (A AL 2 AR e, AT e 745 P 3 A
TR AT VR 110 i S B A ) Jo A A U T 5 A
R AR 1Y) S AR LA B0 i B A RE T, AT DR
PR O 2 A T %) 2R A PP 3 PR A

(1) 22 By 25 S RS B e B 25 ) i SA AL TR i 2
R P Ah, A LIRSS E AL S Y
ARl B LR , (5 KRS I, DA T 4 v
R PR 5
2.2 HREEZEERRSEELSSTER

32 SRR SN FE A AT R B, 3 R
A3 T FEAE (B 0 DTk R L2 3.

H e 2 mIAT, IE -+ Fbe R = H J F kg
Pic R R R YR I RRER L Y+ DU . L%
B I 0. AN BRI 0 i < B AR S N
FEH e SRR R R U e R T - B
2 - RIS 3 - (4,8,12 - ZHIBEF =)
W 2 — ZBEREALIR A1 2,6,10,14 — DU HIJE -
TSP 18 AR BT AE £ s 1A B A
oA (L[| > 0.8) , BTk Fmdr T s m
T LR 18 R ARG SRS
B A A DU =k K - Z - o - R
BEIRIR ALY AP PR T IR IR SE R AR T H
R SR AR R TR (288 K TR
R EARVE WA .9,12,15 — + /bt =4
BRI 4 - AR 2 - RO PRI IR
2,6,10,14 — PUH A FbE 2,4 - BT HPE
My 1,2- -5 -2,5,8-=H3} -2 [IR-
(1R * ,4Z,9S% )] -4,11,11 - =H 3 -8 -
AL - 23 [7.2.0]4 - +—J& (E) -1 - (2,
3,6 - —HIFLIRIL) T -1,3 - i (TPB,1) I
(1R) - ( +) — TRANS JgHeixX 20 Fh i) i fE &
143 T H 0 e b v (B [ 3af | > 0.8) ,
DL TR BT b aRIX 20 i R 5 1 48
PE R A e 2 R R 7E 32 AR
3 TR F) 0 I B e ([ 3kmr | > 0.8), JF LA
TR M BT 13k 2 Fl & wk 9 5 19 45 b
fFE.

H13¢ 3 WAL, T T 380 TR 8
M) R vT k235 2] 84. 632% , T LA, Fi- i 4
H-YAR A YR G AN TR R[] 5 7 B A 1 i 87 i



- 28 - ¥254 2019411 7 4534 % 456 W
%1 #% GC-MS 4#&R
Tablel The GC-MS analysis conditions of sample ne/'g
F s 5 1 JE B[]/ min ¥ P 4 SN IR [/ min
= - 0 15 30 45 90 5 - 0 15 30 45 90
nl R R 2.02 1.75 2.78 1.40 2.60 | n39 e N 1R 574 .52 — — 1.19 —
n2 iy 50.00 69.25 73.29 45.02 70.09 || n40 e 13.96 2.79 6.73 15.32 5.24
IET TR =M ndl —k - - - = 120
3 7 2.49 1.07 — 1.87 3.00 ;
" 3 F R LS 42 ok - - - — 14
nd iE= 1 2,62 — @ — — — || n43 AV 3.50 1.12 — — —
n3 HERTEE 15.04 7.35 7.79 7.24 38.01 | n44  SUERRBEAEE  1.42 1.63 1.77 1.72 2.36
n6 T A R 7.13 9.07 9.29 —  — [ PN - — 32 — —
7 2T 030 — o ||me PN RN 3.22 3.38  —  4.28 4.77
A .
nd7 o 1.09 1.29 0.69 — —
e =]
n8 mgségﬂ 82.11 82.11 8211 82.11 82.11 || o Sz 519 447 4.98 5.49 0.98
n9 DIATHA 12.73 15.63 16.46 —  — | .o 2 117 134 — — —
nl0 DR 31.25 36.86 29.42 17.31 23.04 || .50 S 050 — o
o1l WBRRR T 5 59 . _ |ms EEL A 78 IV A 4 - — 2.4 — —
L bR — R =
s O MR 6.52 — — 4.76 4.50
nl2 A A — — 2.80 — — F F i e B TR
nl4 RKIRAERE 1.30 0.59 — — — || n53  HZ=3IR[4.2.1.1 — 601 — 6.90 —
nl5 (R — 0.6l 0.65 — — (3,9) 1% -4 -4
nl6 P+ =48 — — 1.86 — — 9 - %I -1,2,3,3a,
Wizt - Z — o — Fid 4,6a-~4E -1,2
17 - - — 222 — — 4 ’ s — 0
" WS R
nl8 +Hk — 0.39 0.59 — — WA TR -9 - FRR
+ R = 9,12,15 - +/\ k¢
19 ’ 4.14 1.97 1.59 2.80 3.97 o 4.76 4. - - —
MO o S S5 o pm 76470
n20 FEke 1.86 8.58 7.35 —  — |56 S5-I -ukgEEe  1.15 1.31 0.64 — @ —
n22 Tuke 1.48 1.64 2222 — — |I" R :
n23 = 0.63 0.72 0.68 —  — 6—GEH-2.4-
n24 -\ 1.32 2.87 1.8 —  — || ns8 —HH-5-H 1.26 1.59 1.47 — 1.77
e 3 A
n25 *qﬂ%qﬁf%f“ 30.25 10.43 — 42.46 35.84 REEHR
FERRHR R 1A s 6,10,14 - =HIZ: - 0.91
n26 i JE B 2.74 3.01 2.98 3.36 — | 2 -+ F ke :
n27 RA 22 — 1.94 — -  — 4-TFHIE-1-H
28 AEHmoEYE 09— — 103 —  — | o HE-2-Q-WE-o o o
s -k -1 -38) - :
n29 AR THEIR_SFoERE 0.50 0.43 0 —  — — - I;}%k*
n30  APE_WERoTE O — 29— 1.2 —  — T
/‘\B”AA‘EF]EEQ n61 4_‘2‘3%&%%7& - - 1.43 - —
e I i el — -  —  — Lo 4,813 - — =k -
(2 -230) Mg n62 L3 - —mercn — —  — — 4.08
n32 SR 402 — 351 — 4o —E;*ﬁ‘ﬁ
3 FHEAmoFEE — 0 —  — 16— [n63 T EE* 2.99 3.40 3.84 3.68 5.04
n34 P 0.31 0.31 — — @ — 3B -p-
. 64 - 1.33 1.78 1.93 — 1.47
n35 Py — 032 — —  — " N ?
136 R R 0.75 0.53 0.81 — — | o 3-(48,12-ZH o 09 _
37 J2A -5 U -3 - 10.41 7.53 12.01 7.17 " ot =) B ' ' '
n =< . . . — .
(W ZIEHE) RO n66 2 - Z PRk IR — 027 — = —
n38 T EE R 3.12 3.19 1.89 1.55 2.44 || n67 2 — L AL 1.37 1.60 0.91 — —
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%k 1 ng/'s
X L AN IR BsF )/ min N 28 1N BRI []/min
i fers - 7 e =
=7 0 15 30 45 90 =2 0 15 30 45 90
2-HH - 1-T L . 1,2,3,4-0%,-1,1, o
n68 Vo3 ph 8.94 n79 6 =i 1.57 1.86 1.84 1.39
n69 2-RKZHWEHZEBE @ — 2 — 0.47 — — |[n80 1,2,3,4-pum3z — 194 — — —
n70 2 -RZIER — 086 — — — 1,1,5-=H3# -1,
n81 5 e - - - 121 —
- 2.6,10,14 - e —FR
VY 3 FRE ' n821—(1—$%z%%)— — 056 — —
2,3,4,5 - YR ’
2,6,10,14 -
n72 e 2,09 2.56 2.66 — — [1R- (1R % ,4Z,9S% )] -
PUH3E - 7Skt =
n83 4, 10,11 - =R - — — 9.45 4.79 —
073 2,4 - THUTEIEm —  0.56 — — 8 — ML — — 3 : ‘
[7.2.0]4 - +—¥&
1iF - 2B}
s (E) -1-(2,3,6-
H-3,3-ZH3E e e
W4 R G .  T 5.65 g4 SHUERIHT - 429 4.81 0.93 3.07 4.36
2 - HEkE) - ek 1.3 - = (TPB, 1)
. (7R,8S) - Jiii -
n75 IR B o i 1.29 — — — . " - Jlbﬁ\—7,8—ﬂ:/ﬁ 40
9% =3£[7.3.0.0(2,6)] - = =
1-HH-2,4- y
W76 W(1 - PIZK B I — R
) -Hok (6R,7E,9R) -9 -
86 FH-47-EH — 274 - - —
T B e L;Afgﬁ_g — il
[2.2.1.02,6 ] ke )
(IR) =(+) -
12-—"4-2,5, n87 TRANS &4 — - 2.2 — —
n78 §_ HIL -5 - — 235 — — TRt
T RR AR
A2 MR IR BTEREL
Table 2 The principal component load matrix of the sample
2 e A1 AT s | B fes S TS IS
nl FEAE R B 1S 0.194 -0.702  0.373| n21 AT 0.944 0.127 -0.130
n2 PR 0.475 -0.371  0.782| n22 + Ik 0.956 -0.072  -0.138
03  EH Tk =B ILH LS -0.838  0.373  0.076]| n23 + 0.935 0.189  -0.117
nd E= —0.001  0.390 -0.589| n24 + N\ 0.943  0.300 0.141
) THERTE R -0.633 -0.136  0.549|| n25  Z=HIREHIRERFAERIEREE  -0.942  0.260  -0.208
n6 gL 0.967  0.103 -0.078| n26 i R HR 0.548 0.186  —-0.666
n7 LRI E A B 0.588 -0.803 -0.094| n27 B2 2 i 0.527  0.636 0.469
n9 IR 0.964  0.091 -0.093| n28 A7 — IR —1E £ g 0.588 -0.803 -0.094
nl0 WIRRER 0.818  0.408  0.218| n29 A — iR — ST 0.395 0.819 -0.162
nll THRER TR LAkl -0.001  0.390 -0.589| n30 AR R — T g 0.588 -0.803 -0.094
nl2 T e F 0.588 —0.803 -0.094| n31 APAE_MIR_(2-Z5C)EE -0.620 -0.217 0.678
nl3 R -0.494  0.187 -0.755| n32 T AR 0.084 0.548 0.056
nl4 RIRGEER E 0.240  0.686 -0.380| n33 [ — R S i -0.493 -0.006 -0.463
nl5 79+ P e 0.911 -0.174  0.291|| n34 BRIt 0.429 0.838 -0.098
nl6 o =g 0.588 —0.803 -0.094| n35 I PR 0.527 0.636 0.469
nl7 i -7 - o - FRESE ALY 0.588  —0.803 —0.094| n36 A SN 0.853 -0.024 -0.305
nl8 +Hk 0.890 -0.364 0.205 ek -5 - Ik -3 — (F3E
37 s * 0 0.636 -0.228 0.109
9 F PR, L LR 0.731  0.278 -0.106 LI O
n20 T+t 0.960  0.030 0.243| n38 % Je I I 0.313  0.731 0.255
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HE2

; fei4 ST | fei4 51 A1 s
n39 T -0.350 0.349 -0.861| n66 2 — 2R 0.527 0.636  0.469
n40 b -0.436 0.048 -0.898| n67 2 — LR 0.819 0.489 -0.085
n41 B o -0.620 -0.217  0.678|| n68 2 -H} - 1-TH -3 -t -0.493 -0.006 -0.463
n42 e v i -0.620 -0.217  0.678]| n69 2 - REHEBRR LR 0.588 -0.803 -0.094
n43 Wi 0.172 0.612 -0.452| n70 2 - HALTR 0.527 0.636  0.469
nd4 AR P g -0.529 -0.451  0.718|| n71  2,6,10,14 - PUBE | FH Lz 0.588 -0.803 -0.094
45 KL 0.588 -0.803 -0.094| n72 2,6,10,14 - PUHIJL — 75k 0.962  0.102 -0.093
n46 KL -0.790 0.563  0.225|| n73 2,4 — TR HIER 0.588 -0.803 -0.094
n47 A 0.806 0.515 -0.076 3 - 2B B -3.3 -

n48 KW 0.384 0.294 -0.804| n74 —HFEAB-(3-HET -2- -0.620 -0.217  0.678
nd9 YA 0.456 0.849 -0.039 Widk) - b

n50 2R 0.527 0.636  0.469| n75 1 -8 +tk 0.527  0.636  0.469
w! CAer i 0.588 ~0.803 = =0.094) Lo 1-HUE-24 - (A -HIE ) on (36 0,460
n52 o - WHKER = L RERCILAE  -0.771 0.231  -0.449 LIEHE) -HOk

9 - ZH% -10 - EH=3 1,7,7- =HE=H%

n53 (4.2 1103.9) 1% - 4 4 ~0.029 0.477 -0.047| n77 221,006 ek -0.620 -0.217  0.678
9 - %M -1,2,3,3a,4,6a - 78 1.2-—5-2,5.8- 0.588 -0.803 —0.094
n54 N4 -1,2,4- [1]kE3E[3] -0.001 0.390 -0.589 A -
WIETH -9 - RIR =
) wg  L234- PR -1L16- 0.798 0.180 -0.505
n55  9,12,15 - P \BE=SGMRHE  0.426 0.837 -0.104 GRS~
n56 7 — HIEL 2 — nkigE 0.816 0.245  0.424| n80 1,2,3,4 - YR EEZE 0.527  0.636  0.469

n57 7,10,13 - PN =B EE  -0.620 -0.217 0.678| 81 1,1,1-=H3-12-"5Z% -0.493 -0.006 -0.463

S8 6‘ﬁ%;§g§£%‘5‘ 0.381-0.039  0.674| 182 1;2{;?%&?%%_ 0.527 0.636  0.469
n596,10,14 - ZHI3 -2 - L7k 0.527 0.636  0.469 [IR- (IR # 42.95%)] -4,
4oL 1 -2 - n3 11,11 - ZHUE -8 - - 0.337 -0.805 -0.329
n60 (2 - HI3E -1 - M —1-2E) - 0.527 0.636  0.469 —HR[7.2.0)4 -4
o IR R wga () -12(2,3,6 - A o 006 0861 0.334
n61 4 - LR 0.588 -0.803 —0.094 M) T -1,3- ZHi(TPB,1)
noz 4’8’12@(:7&3)_1’3_ ~0-62020.217 0.678 ) g5 (7;!{5:%57),8_—&%@%_ ~0.001  0.390 -0.589
w63 4,7.9-EG S -3-F  -0.521-0.506  0.687 [7.3.0.002,6) J+=he
n64 3 - Bk -p - K 0.676 -0.127  0.505|| oc (6R,7EE,9§LT%:§§_%EH—4,7— 0.57  0.636  0.469
n65 3-(4,8,12 - =Hk 0.911 -0.227 -0.201 o

) kg n87 (IR) - (+) -TRANSJEk:  0.588 -0.803 -0.094

L UBRHEE R T 1A R
A3 3 2R AL A Tk R

Table 3  Eigenvalues and contribution rates of the three principal components

A (LGERRIR(E! FEICFJ5 FEA
AL LR/ % SPTTHR A % FEALAA BTk % FBTTIRAR %
I 33.044 37.981 37.981 33.044 37.981 37.981
| 24.346 27.984 65.966 24.346 27.984 65.966

I} 16.239 18. 666 84.632 16.239 18. 666 84.632
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FERAEA R AT U B3 3 ATl AT £
J853 o HT.

HIZ% 1 AP S ZLHE b 1Y) 87 A BRI 1 A
XA R 2 8T Bl R L 14 2 {E AR 3
HRIT 3 A T R AE(ETH A S AR i P i
B RN = R, BLERSY TR
o3 WA RS W23 550 0 A A, >R I =415
IRABHR ZAACHURUIAL, &l T s (& 1—=5 73
MFTRE/ME IR 0 min, 15 min,30 min,45 min,
90 min [RFFR) -

Fo 1

0.0 1.0 o7 .’O%\‘OO %\'/O
I g

B 1 R B R sh b AL 22
RV E N B B
Fig. 1 Principal component analysisscattered
plotsof the samples treated with ultraviolet

irradiation for different minutes

A1 AT, S ZHA AR IR B b B
WET oy G 4 A DI, Horp, AN IR 0 min,
15 min,30 min ZbFHZH ARG B 25 4000 , S AM R
HE 45 min,90 min Zb3ATAFE S R B EGE. HR L
AR, AP E IR O min, 15 min,30 min (175
T AP T A VR B DR ) o Y T R 22 0 K
{11745 SN IR 45 min, 90 min (14751 M8 04 A 9
B R4 IO 1 2 B 3 22 5138/

G AILA 87 FE R MER R BT (53 2 8k
PEFFWR A3 FHRT ) B 55— 5 RIS = AR
53 R AL BRAIAG T = AR A AR RAER AL, LA 2.

HEL T2 g 1 Rl SRAME IR 15 min

F I

EY 29

A
B2 87 AR AR RS A K AE
Fig.2  Principal component analysisscattered

plotsof 87 kinds of volatile aroma components

P9 A A T80 014 AR 8 70 S B0 A A 5 —
TR HIE R A A B I R A =
Ry A B il T LB s ) B e R
MK R (n9) Uk (n22) 3 - (4,8,
12 - = A =B L) wkig (n66) | + Tk
(nl18) ; 28H1E IR 30 min Y P36 H 24 A3 YRR 1)
AR B T2 A A 5 — T B O Al 5
TR B SRR R = 320 B IR A A T4
JRY = Ta) B 4% 52 W ) RN OO -\ e
(n24) 2 - ZEHEMERS (n68) T - Z - a - 7%
BRI AAL (n17) JiliJE R (n26) .
2.3 BRETRER

EF T R - A 28 3 A [ kT ) 5 71
ARBRIE , DL 39 % FTR A S DR A FE 2 H -
JEHEA T, BB MR A R IR 4. 15k 4 W]
I, SN IR 1S min (1% 78 0 O AU, R
MR SR, JRCE T A 0 Foe e 24 5% SN R
[BIRTF1S min, P A - 23 A 98 1) 5% 41
()R, Tt i 280 s A P R S SRR R
2z

3 g

AFH-2E A PO A1 800 SR bR, X kAT
AN]SR IR AL B O SR BCH A A IR
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Ba50 20194 11 A 4534 % 556 4

K4 SRR B A R A iR
B S BB R RS
Table 4  Sensory quality scores of coating liquid of

reconstituted tobacco after UV irradiation 43

SN mem me W RAE A0

f+f 8]/ min
0 4.5 4.5 5.5 6.5 6.6
15 5.0 4.6 6.0 6.7 6.8
30 4.5 4.6 5.5 6.7 6.6
45 4.3 4.3 5.5 6.5 6.7
90 4.0 4.3 5.4 6.5 6.5

RO e i abk MM Ke
0 5.0 6.5 7.0 8.0 7.0
15 5.0 6.5 7.0 8.0 7.0
30 5.0 6.7 7.0 8.0 7.0
45 5.0 6.6 7.0 8.0 7.0
90 5.0 6.5 7.0 8.0 7.0

JOr AT 3 AR A R L b 2R AR AR A
K, H AL AME IR 15 min 41 (1) 7 R ORP 25 A
Z,H 55 B, WY R E AR OR, N
168.53 pg/g, Hoflh 4 2H 7 bR W) Jou 6 & AH 25 A
L HME IR 0 min, 15 min £ 30 min B F K
JR 873 22 0 B8R, 5 A1 4 IR 45 min Al
90 min 2 Y32 A I T A VRS A IR ) o Y
L3 25/ 5 S AR R 1S min 25 1 138 0
PRATWON PR S Iy BE AT IR AT, FRCE PEI
WOR IR, 31X 5 HAF R U 2R LS i 2
AL R —E0 AT ER R, RAME IR AT DLk
S P 3 A P 1% 2 JBE, O0o i AR R v A O
it A 2 AR A .
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Determination of the sizing amount of tipping glue to the finished cigarettes

based on solid content and its effect on filter ventilation rate
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Abstract : In order to realize the determination of the sizing amount of tipping glue to the finished cigarette , the
factors affecting the sizing amount of tipping glue and the relationship with the ventilation rate of the filter were
studied in depth,and the glue based on the cementing content in the cigarette was established. The determina-
tion factors were optimized ,and the sizing amount measurement method was determined based on the solid con-
tent of glue. The results showed that this method had high precision and good repeatability, and could effec-
tively distinguish the difference in the sizing amount with different production conditions under the number of
cigarette 20, drying temperature 100 °C and drying time 2 h, which could be applied to the detection and evalu-
ation of the sizing amount of finished cigarettes. The sizing amount of tipping glue increased with the pressure
of the glue,and decreased with the increase of the speed. There was a significant negative correlation between
the sizing amount of tipping glue and the ventilation rate of the filter. Therefore,the formulation of the sizing

amount control standard is conducive to improving the stability of the filter ventilation rate and further improve

the homogenization level in cigarette prduction.
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Table 1 Test results of the solid content of tipping

glue of cigarette samples at different machine

na [ &/ (mg » £71) T bR RSD
&5 2 3 4 5 Wz /%
1" 5.919 6.109 5.950 6.351 6.055 6.077* 0.172 2.82
2" 4.456 4.491 4.516 4.042 4.700 4,441 0.242 5.45
3" 4.318 4.195 4.656 4.526 4.183 4.376°"" 0.208 4.77
4% 4.592 4.713 4.683 4.746 4.460 4.639%% 0.115 2.49
5" 4.310 4.511 4.294 4.245 4.264 4.325"" 0.107 2.48
6% 4.263 4.498 4.435 4.399 4.286 4.376°" 0.100 2.28
7" 4.828 4.288 4.756 4.571 4.887 4.666" 0.242 5.19
8% 4.751 5.105 5.185 4.759 4.887 4.937* 0.199 4.03
A RE AR PR R ] — B F M KF, RE F RO 2 7 ik
BE(P<0.01) WNEFRFIREREE (P <0.05), T

2.2 BEREREMNETEZMLER
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Table 2 Test results of the solid content of tipping

glue of different number of cigarettes
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Table 3 Test results of the solid content

of tipping glue at different drying time test results

H 3w SR (mg - 7Y SRy bigy RSP 4%
75 S > 3 /mg M R - -
HEFRE AR (mg - 37T Spay bify RSD ixf
10 4.762 4.54 4.849 4.717* 0.159 3.38 0.567 EA 1 2 3 /mg W g g
20 4.431 4.049 4.102 4.194™ 0.206 4.93 0.044 0.5 4.336 4.830 4.166 4.444 0.282 6.34 0.221
30 4.149 4.085 4.327 4.187" 0.125 3.00 0.037 1.0 4.420 4.381 4.569 4.457 0.081 1.82 0.234
40  4.133 4.245 4.153 4.177™ 0.059 1.43 0.027 1.5 4.246 4.353 4.463 4.354 0.089 2.03 0.131
50  4.164 4.140 4.146 4.150* 0.013 0.31 — 2.0 4.164 4.140 4.146 4.150 0.013 0.31 —
k4 AR EB R IR A TR E EEBRE L BA AR 4R
Table 4  Test results of sizing amount filter ventilation rate and smoke index
at different test runs and under different spray pressure

Sety SR i it/ (mg - 7 TR 8 X/ % FEh S B Co
LR/ /hPa THE Bt SEH(E Kt /(mg 37"y /(mg- X /(mge )

400,700 3.397 0.212 15.7 2.76 10.3 0. 86 10.5

500/800 3.885 0.125 13.1 2.52 10.7 0.89 11.0

1 600/1000 3.905 0.149 13.6 2.04 10.5 0.85 10.9

700/1200 5.111 0.093 12.0 1.27 10.7 0. 88 10.6

900/1400 6.420 0. 149 11.6 2.47 11.1 0.91 11.2

400,700 3.633 0.269 14.8 2.49 10.3 0. 87 10.4

500/800 3.686 0. 145 11.9 1.43 10.4 0.87 10.6

2 600/1000 4.515 0.168 13.2 2.85 10.6 0.87 10.9

700/1200 5.352 0.130 11.4 1.36 10.9 0. 87 11.1

900/1400 6. 166 0.143 11.6 3.26 10.8 0. 87 11.0
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Table 5 Two-way analysis of variance of

sizing pressure and sizing amount of glue

Sl %Iﬁ%u QTE W FfE P

I3
KIEARR!D  50.990° 5 10.198  123.162 0.000
AR 1068.573 1 1068.573 12 905.18 0.000
SEEEER 0.112 1 0.112 1.355  0.251
4

Wil E S 50.878 12.719  153.614 0.000
R 3.643 44 0.083
Mit o 1123.207 50

KIER G 54.633 49

A6 REMEIES Fo FRI R T
TR BN R A T I EH TR
Table 6 Two-way analysis of filter ventilation rate at

different test runs and under different sizing pressure

i 116 T
ko G By rm P

FEIEAERD  19.085° 3.801 34.385 0.002
I 1 661.521 1 659.975 15 016.958 0. 000
SEEREEYR 0,961 0.949 8.582  0.043

5
1
1
18.124 4 4.514
4

it it s 40.836 0.002
WE 0.424 0.111
Bt 1681.030 10
KIER ST 19.509 9

AT AEIE L R E R G A 84T 69 A K
Table 7  Correlation between sizing amount

and filter ventilation rate and smoke index
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Py 0.012 0.000 0.004 0.026
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A8 RF Fik B 6350 2 e gk B R R A 45 R
Table 8 Test results of sizing amount and the filter

ventilation rate at different speeds

TR R %
FEME bR

G B/ (mg - 1)
/G emin ) P R

7000 3.796 0.129 12.1 0.99
8000 3.719 0.249 12.1 1.12
9000 3.637 0.202 12.6 1.23
10 000 3.638 0.201 12.7 1.23
11 000 3.450 0.096 13.2 1.38
12 000 3.518 0.138 14.0 0.83

R 9 AEIEL Fik GEFE R AR XL
Table 9  Correlation between the sizing amount and

the speed and the filter ventilation rate

HEZ) #i U i XL R
R FREL -0.925 -0.843
P1iH 0.008 0.035
3 4hip
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Abstract : Study the effects of different packing methods, including divided into four blocks horizontally and

four blocks vertically inside the box,on natural alcoholization of Yuxi K326 CO3S flue-cured tobacco lamina.

The results showed that; compared with the control sample , the color of those turned faster, the oiliness of those

was better, the aroma appeared earlier, with a small amount of gas; the alcoholization process had stronger

chemical reaction; the peak of sensory quality was 4 months in advance. In summary,the packing method in

the box could accelerate the alcoholization reaction of the tobacco leaves and greatly shorten the alcoholization

cycle of the tobacco leaves.
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BT, 56 T8 08 A A s e~ i f F 5%
R 2 HE T A O PO IR 2, T A L Al 41
TERE G , LA 0 A0 s A 55 A e o 40 49
U, SR FHAE WAL B AL A I A6 7 0 SR
TR R VP 5T A ) AR I i)
S T 8 B A R R TR 5
SR ok, AR AU AL R 5 5
SR A REAE s FREE L3 A e AL i B o
FO BRI AR AL SN , B R R A BT R, HL
e AR 1 H BI04 A T f) ek A8 515 °C AR IR
Aot 2R 45 T T A A 52 AR A A O i
Sl AN A BRI A i P
AL it A 2 B W R A K B
U], L2 e %A 25 SR A8 205 T A ) T WL
HERTE" . BT, 06 T RO N R SRR &S
FI SO A B i B SR BT T 280, e, A SC
P A A 75T 0 A A R AL ST,
W fre R PRI AL 7 2, A ket AR o i R L 4
R P IRA L AR it 5%
1 MRS
1.1 #WR5Es

2014 4 1% K326 i Fft CO3S Z:40 1 52 )%
Fr i (Pl A S S et PR &2 2 L R K
S ARE S22 R (A R A S, R
R E B K i K326 ff CO3S

FHIBEHAE AR B SE IR 52 ), AnifEARAR (S
NS 1115 mm x 690 mm x 725 mm).

BURFT A3 5, BB H R kR
AR w75 UT12 HE4E, f5 & HERAUS /4 v
77 ; CH888 fE i} fH IR A , K. Thermoline 23
H] 73 HP6890 U S AH {4,115/ HP5973 it 3if Bk H]
1% ,6890N/5975 JEIERE FAL , 5 Agilent 23 ]
7RO 215 B F 75 AN, Fin b AP BN w7
ABS2IM - S Hi, TR, B+ METTLER TOLEDO
N T KRR S B Bt FOSS 23w ] 7.

1.2 LIMEEH

TG TCILE X, A AT 41
B 26.27 C A AR BE 27.26 °C 44
FHXTHRBE 55. 67 % ;6 ~ 10 H 45y N BB F- 1
£ 30.72 °C Y MRALIEE 31.72 °C I
TR 58.00% .

1.3 ZWH*

1) IR 1 AEAT I 2 0 A 7 2 1 ] —
LG TR — R 7 T R CHREE 55 °C
K 13.0%.

2) % Ty B 1 s ey AT
(O

AL (07):200 ke/J2t, A 8K
200 kg, #3% 1 Xf W 2 80FE PR AT & B4T
£, 45476 8 4.

K4 2 (S):50 kg/)2, HAR G H N
200 kg. R FH H AR A FIFEFT 55, 45
AN TR TE AT . #2481 X 1 2 500 il B
—JEH, I g N A A 9 5 20K i 4 1
Pobe AFa T, i 2ER 4 T 8 4.

R4 (F) .50 ke/k, B TN
200 kg. R A il EIF B FIE o T A
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UL FEIFR), 456 N TR AT #%
2 1 XN SR i B — R P, O aE i N T A
(197 2 i G i R B e AR AR v B s d A
4 AT 8 4.

3) AFEREAL IR R F 3 A oy A A
AJEREAL 1 a, 011X 6 P P ) a1 2 A 7 A
DU, PRUE R SRR BEAE 70% DL

4) X BREURE 7 1 AT AL 5L 50 FH AR B, 76 5
BLHE AR ERRE , B3RS 5 min HURE—IR,500 g/ 1K,
TR R, B A MR G A5, R
FHVH A3 AR 2 kg MR MR, 78 A SRR
TRAF.

5) BEAL I R IURE J5 4k« 43 N FE B2 6 A~
A EE8 A 10 AN H 55 12 A H U, BOr:
EF DA [RIAE RS 04 R A6 A A R AT, B —
FEERZ A7 X AR Y 3 A EgdE -, B
JL500 g, 6 3 AN SR A AT B A
WURE VA G UL 4. HURE 45 5 )5 0 % g 2
PIRERL G IFRG 5, R U4 BB 2 ke fF
RIFIEFE  FRIRAF S ST A AR PR BRI
FE STV AL, AR ORI R R
SRy 77 1B FERE HORE X0 40 6 38 SO A R R, 2 22 R

FERHEAR T A PR
1.4 {LZmE 7

FEFE S T 60 H 1, 71 4% v T
JE22 C, W E 60% 1Y 7% F V-4 24 h, R
“ Al ZE T - R BRI ARHL 1. 7E 500 mL
S BEI A 25. 0 g #7408 , HEATA350 mL
ZE 187K 7E 250 mL [5 I B H im A 40 mL
CH,CL, FEhm A 0.5 mL [N bR it & ¥ N
302 mg + L7 BRY FE TR, 2 % [ o 2% 0 4K B
BTG B A T IR IR 2 R AR B e
TE 2B 2 h 5 I8 250 mL B
(A HLAE, A TEK Na,SO, BB VAR BT, %
Fo A HLAH B X000, e % 28 LW 4a A ULAE 2
I mLZEAy. e o0 A A i e GC/MS 385 45 2R
A NIST ARG Z M. GC/MS Zp AT 45« i i
HP -5(60 m x 0.25 mm x0.25 mm) , 2SN
He, i~ 0.8 mL/min, gEFETR JE K 250 C
THEAF HH 50 °C L 1E#E 2 min 5,042 C/
min (T2 240 CIHIREF 30 min, 433 L
K115 RN 2 pl, HEREN 70 eV, i
BT 50 ~500 ainu, MS %)% NIST 02, 3%
WHRIE E .

Al FRAGLYX7EHE

Fig. 1

Schematic diagram of different packing methods

(1 HSH4ELAK

Table 1  Sample manufacturing parameters
AU A S E BAYR T bii
27 TRE o ) Rk R
(Y e VRIS (R ER LS Fhi ke Yok Ji 3k R
0 BURAT B & 8 10 200 1 1136 mm x 720 mm
S BURAT B 25 60 50 4 1136 mm x 720 mm
F A S AU (2R 27 60 50 4 720 mm x 725 mm
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TV 2 SRR W 03 15 g5 MR, W6 43 10 435
WP AL T B L R R S Y R AZ W 4y 15
O3 Bk W S o1 A R E R OB 2R
AT AR 2, 20 10 705 RS AL Tt
JE(10 73 ) RIS 43 ) AR (S 7)) , 1
53 20 43 B LAZE G AR 43 i A it SRR TR
Jo K-

2 RS0

2.1 AEFEFEAXNEL LR P EE B
MR E IR

1) JFAe e MR B ZRIRZS. T AR MR AL 110
ARSI 2 ros. di& 2 /T LUA i JTAH
Ja , PR L2 7 2 B 3 i A WA 2 1 43 )2 B
Gk TR B, 2 K 14 Al 450 25 757 3P A0 6 o 52 B
FLAR 02 80 [R) I, 2 T HE A 7 LA SR ) A
KA, HBEE Bt (8] I HERS , SR 0 2 20 4%
7 AR A 7 e A R W LA Ty
R .

2) BEAL A HA - ) ST B A Y
SIBREPPUTEE A UL 2. 3R 2 ATk, S F B

M2 JHaEmaaRRES

Fig.2 Natural state of cigarette pack after unpacking

2 MR EIRMN L

Table 2 Results of appearance quality evaluation
FEfh SPILBTR T

I P A 8 — TR B 0, P10 s R AR, 3 50 B AT
0 NI TENS 22, A TR AR BRI LW T 2R

FRE e 22
g DA LA, (0 R BB, 5D S 2%

RS AR B L 2R
p o DO LA (0, 55 BB, 34 2 BB

I PERAT A R R ELRS e A
AR, BB, LA, R 140 241
A Ty AUAE — e R EE b a] LA PR o 25 2 14
LRI AR SR 5O A, B 4 15
72 F AMILEE G B B A
2.2 AEFEFEARXMNEBEUIEPEREFENL
F R 5T B F

FH A A i AR — N SR AR A AR At
T, A AR P o B S Y T A e AR
A S i 9 28 A 5 W) [ Maillard 7 T D5
T AR I A R A 2 2R VR R il
B R A R AV P L A% SO o3 B AR 45 R A
Bk 5y o3 i B AAC S PR I AT
GAS RN E ] 2 M B AR T R B R

1) M A S A & WU RE . 32 B4 35 U AR
Ve S NN TIPSl o 3 5 )
A R el N S S 3 T =R R b N LT
RS VN INCES e N (LN}
RIS — S Ak N TR B = YR
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4. A3 AL TR R, S, F Pk
KR i B BTHE R R, 0"
bt BEAl 8 S H I, S, F I REE = P EEA
KENUE(E, B, 0%, S, F A8 Ak i B 43 51 ok
1.98% ,17.33% ,13.25% ,S, ¥ )72 4k i Ji 22
IART 0" BEfl 10 NI, S, F R~ T
W, 10 O Iy R i =y dk 2 bt BATIR T S, F
(L0 A S e =t v G = £ DS B =
QAT A A5 W) SN 2E LR LA Y
AL, HBE R AR v PR e SR R A 5 4. 3R
4 FTHL FEREAN BRI 07, S, F [l 8 N KBk
fif -y e EIHE PR, HAEmEL 8
AR W RE R Tk B g, > ol R
59.515 pg/g,68.594 ng/g,63.275 ng/g. [FIE],
S, F e BRI 478 A g A L 07 () A A e 2
K. R34 B AR5 B 7= 10 i
WAL, LA 3 2 s A e 7 SR ST S 3R I

JO7 2 LR AL (R 2, HL AR 2 7 A S
BN R SE 4
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SN RN (EE 5 I JRURE 2R R R A Y
FORL) AR R, 3 JEURE 9 35 18 1 R R
o ARSI, b SRRl A i S AR B AR
5. A5 AT, B Ak ] 1a] 25 b A0 e G A
SRS S R A sl HE R R e, B3
WEALER 12 > A E, S F 3d JrORE Ay 22 £ et B2 #8 LE
0" k.

3) J7 A R A LR N e MR o 05 A R A 2
PRI T2 2000 R H R R T R L R
LB TR R RIS, X L fE
BOI BT A A BRENERS. A
TR AAF N, A SRR PR & 5 AR R
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Table 3  Content and change range of degradation products of Siberians

BE g/ (pgeg™h) ARALIRBE, %
04H 648 84AH 1048 124A 0~64A 6~84H 0~84H 8~104H 10~124H 0~12/H
0* 15.381 15.467 15.685 15.742 15.904 0.56 1.41 1.98 0.36 1.03 3.40
S 15.381 16.401 18.047 15.049 14.264 6.63 10.04 17.33 —-16.61 -5.22 -7.26
15.381 16.371 17.419 17.002 16.754 6.44 6.40 13.25 -2.39 -1.46 8.93

4 RRY DEMMSH S TS TR

Table 4

Content and change range of carotenoid degradation products

Fes G/ (pgeg™) AR %
oA 64 84 104 124 0~64J 6~84 0~84 8~104J 10~12 47 0~12 44
0" 40.358 52.853 59.515 55.137 52.224  30.9% 12.60 47.47 ~7.36 ~5.28 29.40
S 40.358 59.507 68.594 58.772 53.933  47.45 15.27 69.96  —14.32 8.3 33.64
40.358 51433 63.275 57.431 54.206  27.44 23.02 56.78 ~9.24 _5.62 34.31
A5 ER¥EGEELEAMREE
Table 5 Content and change range of reducing sugar
Bes i/ % AR %
oA H 64H 8A4AA 104 12AH  0~64H 6~84H 0~84H 8~1047 10~124A 0~12 4H
0 250 240 25 2.8  21.7 ~4.00 ~6.25  -10.00  5.78 874  -13.12
S 250 233 3.6 25 208 ~6.80 1.29 S5.60 —4.66 ~7.51 -16.76
F 250 240 219 236 210 ~4.00 ~8.75  —12.40  7.76 101 -15.99
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TG FERR A ) & 1 2 5 E IS T R,
H O ZEmEAL 12 A~ s (1 55 75 1 2 SR AR ™
Yy KP4 S TEREAL 6 A H I i & =K
-, [FBHEIR FAEREAE 10 A4S B 15 5 7KF
X, 53 )2 50k A2 7 2 Maillard Jiz i %
P AL Y TR B 3 [R] A 05T i 43 B 43 )2
S A6 AE i I A0 UL € L R R AE TR Y 45 R
—3.

4) JHI S A 2 2R B A A . g
BRI, 7 A BT A IS SRR
Wy AR SR JE I R B R
WA s, s 5L AR 7. iR T ]
R TERE A BRI, 07, S, F I 4 R B A =4
RS FIHE MRS, HAERAL 8 A
KB, 4> B 299. 854 pg/g,337. 687 pg/
2,326.784 pg/g. [FIET, S, F 7645 BAb 1 (9 A5 4k,

PRI R AR, DLW 2 M 4 2 T AR
SRR AR 2L L B e iy e 2, HL B L
PP I 20 R R AT 42

5) Ui B M B T B A A . Bl AR
FF P AR T D45 3 MRl o 7 2 938 2 [ i
A R I JATR R A S ) S5, LT o ik 2R
PRI LG B AR ARSCIZRAE T LRy
B SRR BE DL 8. Hi e 8 AL, AN [ 1%
Jr A E AL 12 A H 5, A= e o5 f B A
bR EEES AR R A K.

LRG LAL 4 Bl & P A AR R AR K
oS S AR AR OO, vT DA H

) S8, VUSRS A 1 5 e W)
MRS =) i 7 B R SRR - &
MR R B AR 12 A AL
JRU I 2R A S Y. T A SE R e R Y

REEARLL 0 K. £33 7 Bl L (LML 55 A

K6 A RELBRKA 04 F 5 LA

Table 6 Content and change range of aromatic amino acid metabolites

WAL R T AR R L B R ITTL, e TR PR 7

e G/ (pg g ) (LR %
oM™~ 64MHA 84MA 104MNH 12249HA 0~6410H 6~84H 0~8410H 8~1040H 10~124H 0~124H
0" 8.673 9.814 11.222  11.349 11.564 13.16 14.35 29.39 1.13 1.89 33.33
S 8.673 11.651 12.578  12.551 12.201 34.34 7.96 45.02 -0.21 -2.79 40. 68
8.673 8. 885 11.190 11.519 12.152 2.44 25.94 29.02 2.94 5.50 40.11

KT rHREGMEHNEE S TR
Table 7 Content and change range of chlorophyll degradation products

BE G/ (pg g™ AR %o
o™~ 64MH 84H 104MH 12290H 0~610H 6~840H 0~84H 8~101MH 10~1249H 0~121-H
0"  268.451 274.829 299.854 291.574 283.214 2.38 9.11 11.70 -2.76 -2.87 5.50
S 268.451 235.378 337.687 327.199 311.431 -12.32 43.47 25.79 -3.11 -4.82 16.01
F 268.451 298.368 326.784 256.344  248.290 11.14 9.52 21.73 -21.56 -3.14 -7.51

A8 EMEM LS ELS TR
Table 8 Content and change range of alkaloid

Bed /% AR/ %o
oM™MH 61MH 84H 104MH 124H 0~610H 6~84H 0~84H 8~101MHI0~124H0~124H
0* 2.46 2.37 2.32 2.38 2.31 -3.66 -2.11 -5.69 2.59 -2.94 -6.10
S 2.46 2.37 2.42 2.38 2.24 -3.66 2.11 -1.63 -1.65 -5.88 -8.94
F 2.46 2.37 2.37 2.40 2.30 -3.66 0.00 -3.66 1.27 -4.17 -6.50
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e s s, S al VA 7ERALAT 10 4>
HRE R R0 5 BT S i 8 ~ 10
A H I PR S A BT iR RN Ak
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BEAL 10 A JEdE AR W], 25 4 U T
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Table 9 Sensory evaluation and smoking quality scores of

tobacco leaves in different packing methods during aging process s

iy BB mm mur BUT M A% M R i
0 0" 7.0 12.3 12.8 7.8 5.0 12.5 7.2 7.5 4.0 3.5 79.6
0* 7.4 12.4 13.0 1.7 5.0 12.7 7.4 7.5 4.0 3.9 81.0

6 F 7.5 12.8 12.8 8.0 5.0 12.8 7.5 7.6 4.0 4.0 82.0
S 7.6 12.5 12.7 8.0 5.0 12.7 7.5 7.5 4.0 3.9 81.4

0* 7.6 12.8 13.0 7.5 5.0 12.8 7.5 7.6 4.0 4.0 81.8

8 F 8.0 13.0 13.0 8.0 5.0 13.0 7.7 7.8 4.0 4.0 83.5
S 8.0 13.0 13.0 7.8 5.0 12.6 7.6 8.0 4.0 4.0 83.0

0* 7.8 12.9 13.0 7.5 5.0 12.9 7.5 7.9 4.0 4.0 82.5

10 F 8.0 13.0 13.0 7.8 5.0 13.0 7.9 7.8 4.0 4.0 83.5
S 8.0 13.3 13.0 8.0 5.0 12.7 7.6 8.0 4.0 4.0 83.6

0* 8.0 13.0 13.0 8.0 5.0 12.7 7.4 7.9 4.0 4.0 83.0

12 F 7.8 12.8 13.0 7.8 5.0 12.8 7.9 7.8 4.0 3.5 82.4

S 7.8 12.8 12.8 7.6 5.0

12.7 7.5 8.0 4.0 3.8 82.0
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Fig.3 Change trend of sensory score of

normal packing in 12 months
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Fig. 4 Change trend of sensory score of vertical

four grid packing in 12 months
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Fig.5 Change trend of sensory score of

horizontal four grid packing in 12 months
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Beijing Cigarette Factory ,Shanghai Tobacco ( Group) Company ,Beijing 101121, China

BE A THRARL F S A M, ERRBER T mE LG EHAE W
RERREB R AL E A FACE Ay, A AR BRI - AR GGk R R B R AT
A LRI BARK A S BT T RF oM S A — B, A
WAREAND ARSI EITHMmERR; S AR AT — T8, F
AR AR MDA 3T T A A RS ST AT
R AT AT, BRI A E A 30 kg/h B, e F G G A
FACAR 04 3 & Ak % A4S =50 kg/h B, A QY E EERE
WM G. YR AR IS G RE K ARG, A G R K
S A A B, e A ¥ 4 MR A S A AR E S0 kg/h, AR E
4500 kg/h.

E£WHE: L4 mEL A FEE) HAHA B (TP2016 - T3)
YEERIA RS (1987—) ,Jo, # TR FTA, EBRE(ER) NS EKEB TP, TEAA T AMLLTE.
BEEE:SRE(9I—), 5, TRAFFTA, LiFME(ER) NS LFTER) TARF, TZALT QAR LLL.



KHM, F BEH LA E T A 39 4 M R v B R A%

.49 .

Abstract : Essence flow , material flow ,nozzle group and atomizing pressure were adjusted in production-experi-

ments. Ultrasonication-extraction-gas-chromatography-mass-selective method ( UE-GC/MS) were used for

qualitative and quantitative tests of the samples: at determinate flavoring rate,the absolute quantity of essence

in tobacco grows with essence flow rate decreasing; at determinate essence flow rate,the absolute quantity of

essence in tobacco decreases with fogging degree increasing. The total uniformity coefficient calculating by

principal component analysis (PCA) was used to evaluate the flavoring uniformity in tobacco primary process-

ing. Experimental results shows that the flavoring uniformity decreased when the fogging degree increasing at

low essence flow (30 kg/h) ; and increased with fogging degree increasing at high essence flow ( =50 kg/h).

The flavoring uniformity calculation result increase with standing time and fogging degree increasing, when

using single nozzle. The maximum flavoring uniformity calculation result turns up at essence flow rate of

50 kg/h and material flow rate of 4500 kg/h.
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Table 1 ~ Experimental parameters summation
TR PORICRE WO e BILIE
;:‘% /(kg+h™") /(kg-h™") H/A $1/MPa
1 30 2700 1 BfiiCA) 0.3
2 30 2700 2 XL 0.2
3 30 2700 2 XA 0.3
4 50 4500 L B(A) 0.3
5 50 4500 2 A 0.2
6 50 4500 2 LA 0.3
7 68 6100 2 AT 0.2
8 68 6100 2 XU 0.3
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Fig.2 Total scanning total ion chromatograms of sample extractive by GC-MS
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Table 2 Testing results of experiment No.4 ,No.5 and No. 6

g/ mL

% 4

=)

5 15 6

s SRR IR WA MEERE T AR SR WA NEERE TER KRS e NEER TER

1 1.014 5 0.7261 0.5965 0.3989 0.800 1 0.7627 0.6324 0.4262 0.7533 0.746 1 0.6569 0.4124
2 0.861 2 0.6972 0.5522 0.3654 0.685 4 0.6921 0.5638 0.409 3 0.656 9 0.676 8 0.5899 0.4209
3 0.987 0 0.7296 0.576 8 0.389 6 0.762 9 0.6662 0.5941 0.4228 0.702 5 0.7033 0.6096 0.4119
4 1.037 0 0.8256 0.6544 0.4415 0.824 1 0.7295 0.6434 0.4132 0.724 4 0.7090 0.5835 0.4599
5 0.9359 0.6852 0.5698 0.3815 0.8380 0.706 0 0.6359 0.4015 0.695 8 0.6658 0.5892 0.4409
6 0.887 2 0.7270 0.5769 0.3839 0.737 9 0.6682 0.6041 0.4004 0.7453 0.6644 0.5794 0.4197
7 1.006 8 0.7729 0.6469 0.4449 0.856 6 0.756 6 0.6306 0.4070 0.694 3 0.6673 0.5597 0.4287
8 0.953 9 0.7444 0.5861 0.4064 0.768 3 0.6881 0.6190 0.4361 0.7459 0.6899 0.5894 0.4195
9 0.940 8 0.7708 0.6497 0.5107 0.8196 0.6912 0.6075 0.4749 0.809 2 0.7387 0.6583 0.3705
10 1.063 6 0.8053 0.8057 0.5477 0.759 2 0.7170 0.6251 0.4647 0.803 5 0.7208 0.6541 0.4352
11 0.9253 0.8694 0.5979 0.4166 0.849 9 0.6874 0.6266 0.4538 0.836 3 0.7528 0.6342 0.4404
12 1.050 8 0.7564 0.5857 0.4153 0.740 6 0.6799 0.5838 0.4022 0.869 6 0.7212 0.6742 0.4028
13 0.9539 0.7631 0.6229 0.4409 0.773 8 0.6754 0.5882 0.4073 0.750 1 0.736 1 0.5829 0.4015
14 1.070 4 0.7909 0.6742 0.4660 0.765 3 0.6741 0.5892 0.3643 0.6330 0.6514 0.5727 0.4020
15 0.8525 0.756 6 0.6209 0.4132 0.6811 0.6805 0.5810 0.4328 0.614 5 0.7162 0.6495 0.3955
16 0.9252 0.7624 0.6410 0.4282 0.721 4 0.661 8 0.6128 0.4271 0.739 9 0.6974 0.6264 0.380 1
17 1.068 9 0.7256 0.6566 0.4374 0.897 3 0.7880 0.6545 0.4395 0.6833 0.7269 0.6159 0.448 1
18 0.898 8 0.7418 0.6230 0.4197 0.717 2 0.6968 0.5809 0.3997 0.755 6 0.7123 0.6104 0.408 8
19 0.9551 0.7230 0.6408 0.4570 0.627 5 0.7471 0.6895 0.4122 0.720 3 0.7316 0.5756 0.488 1
20 0.856 3 0.7087 0.5754 0.3887 0.741 4 0.6886 0.6038 0.414 4 0.699 8 0.6878 0.5820 0.4150
21 0.997 4 0.7190 0.5956 0.4214 0.8710 0.7243 0.6081 0.4179 0.658 8 0.6686 0.5812 0.417 1
22 0.948 3 0.6924 0.5815 0.4146 0.716 0 0.6915 0.5723 0.4411 0.675 4 0.6856 0.6039 0.4056
XA 0.963 2 0.7497 0.6196 0.4268 0.770 7 0.7033 0.6112 0.4213 0.725 8 0.7032 0.6081 0.4193
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Fig.3 Summation of sample testing result
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Table 3 Vector quantity of principal components Table 4  Characteristic analysis of the
Ak PC, PC, PC, correlation matrix in each experiment
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Table 5 Vectors of principal THA— A AT G4 R R, 4 R 19 %
components in each experiment HCHES AR REN 2/ BRI BE AL B
ﬁél At rpc,  PC,  PC,  PC, MWEME R H B RS T, 2 R B R R <
SRmmEREE -0.079 0.994  0.070 — b HEUR 0 HOR 7R RS T i BN X AP R
DOMEERE 0703 0005 <0703 = gep A S, SEONE ST
T &M 0.707 0.006 0.707 — e e e e N )
SRERELEE  0.352-0.936  0.016 — R TEARG I o 5 v I, 5 S s s 5 B L1
PoOMEER 0.663 0.8 <0709 —  REARIES). ¥ SEH R AR BT R
T 0.660 0.260 0.705 — e e " | Lt e R
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3 S i 7 0.623 0.392 -0.677  — BN B HETY , e A 45 L AU HE /0. 3 MPa
THE 0.647 0.229 0.727 — . e
4 GEMEE 0426 0707 0.565 0.008  BARFE| 68 ke/h J5, FLBIHE Y T ¥ A MDA
SPEAAEEREE 0.568  -0.013 —0.401 -0.719 i .
T 0.561 0.014 -0.451 0.694 éli{ﬂﬁ/iﬂiﬁé/ﬂifﬁ?%g
SERMSLN .29 0.872-0.347 -0.176 il P S , 4R L R S
5 T 0.557  0.121 0.818 -0.071 . N o N
X‘Tﬁ%%%ﬁ% 0.573 —0.166 =0.301 0.744 g;kﬁrj",f'%lfgﬂtj‘lmt(\%i/f’t*%gl%911[]?1@/}_‘]1‘&"
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6 o @ﬁ#@% " 0.532 —~0.038 =0.010 -0.846 %Yﬁ/@ﬁﬁ:%’ﬁ:, Ep%*ﬁ‘{}ﬁg(so kg/h)ﬁl:'j N
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8 T 0.568  0.023 0.597 0.566 SN - NI
TEM  0.555 -0.178-0.769  0.262 I8 T ARSI SRR , S EOM A S PR FEIR.
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Table 6 Calculating results of PCA
R A Ykhi W 7 5 FE EEdE FR Fr Rt ¥t
BT s (kg-h") /(kg-h) WAL /MPa /A SEE  wEREe BE/%
1 30 2700 AN 0.3 28 2 99. 60 95.77
2 30 2700 XA 0.2 28 99. 380 90.49
3 30 2700 XA 0.3 28 2 97.30 90.31
4 50 4500 BN 0.3 22 3 97.380 93.99
5 50 4500 XA 0.2 22 3 94.30 95.06
6 50 4500 XA 0.3 22 3 91.40 95.35
7 68 6100 XA 0.2 39 3 99.70 90.26
8 68 6100 LA 0.3 39 3 99.60 92.31
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Start-up and microbial community shift of partial nitrification-anammox process

|

RH A, R, R, RE KA, 25 HE
ZHANG Xiaojing, ZHANG Han,ZHOU Yue,CHEN Zhao,ZHANG Nan,
WEI Denghui

MMNETY A TEAAL T E L BB T REARFRF O/ A5 TRERY
EABETE A W EAIH F L, T E A 450001

He'nan Engineering Research Center of Chemical Engineering Separation Process Intensification/

KA . He'nan Collaborative Innovation Center of Environmental Pollution Control and Ecological
T }h /p(j ’k}j’i F= % s Restoration , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China

B B R PR B B

&R L

WE. £ SBR R m B P Ap-L@ W5 R, EBEH22~26 C,pHEA 7.8 ~
8.0,D0 /KT 0.1 mg/L, # KA R T RAE A 400 mg/L 6954 TF, ot 21 d,

Key words:

pari’ial nitrification ; PRARERBEESDO AL, FA R IE BRI ERARENLLIE B
anammox ; autotrophic FHINB, B RO B 1 IR B A BE AT h, RAFEH 16 h, b 35 d, ¥ RFE ik F ik 3]
nitrogen removal ; 70% vA £, & B LA - RERBM T L BFI R RSB REN&, BT
rapid start-up; B 11694035 F BN 83.64% AR £ 10.09% , % & 1 17 69 48 3 F M A1, 63%
microbial community 3 haF] 8. 1%.

5 B #3:2019 - 06 - 26
ESTWH:BEAAAFELTAB (41701569) ; M 42 Tk X 5 2018 & E R A H 55 FHIFA B
EEB K (1986—) , &, Tl BT TA, AN Tk RF a3, W E, T RHFRTF A RET RS EATHAR.
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Abstract : The ordinary activated sludge was inoculated in the SBR reactor, and the temperature was 22 ~

26 C, the pH was 7.8 to 8.0, the DO value was less than 0. 1 mg/L., and the ammonia nitrogen concentra-

tion in the feed water was 400 mg/L. After 21 d,the nitrogen accumulation rate was stable above 95% and the

partial nitrosation was started successfully; then the conditions of ammonia nitrogen concentration, reaction

time, water exchange ratio and other conditions were changed to stabilize the operation to 75 d; during the

anaerobic ammonia oxidation start-up phase, the reaction time was adjusted to 7 hours of aeration and 16 hours

of anaerobic, the total nitrogen removal rate reached more than 70% after 35 days,and the partial nitrosation-

anaerobic ammonia oxidation process started successfully. In different stages of the reactor, the relative abun-

dance of proteobacteria was reduced from 83. 64% to 10. 09% ; the relative abundance of floccus was

increased from 1.63% to 8.1%.

0 5%

FET KRR G R 4™, H I, R
TK UG RS SR A 75 7K A P Sl A figp 2 1 1)
R DA A A2 3T AR R T 1Y) — Tl B 05t &G
PR LR I L2 R B TR IR A SR 1T
T RAE A AR AR B o A, DA A
BRER AN 32 A 4 U A RN I AL Tm] i) e 4k
R, T 58 BB A B AR AH B AL G2 1 1l
b - B Ze, LADR A A SO Ay A
TG HFRA T 2 AT A5 48 60% Y REFE , Wik /b
90% F i == SR HE A 100% /)4 HLER IR, L
FERGRILING ¢\ PR/ QR L AT E 2) AR
INHRBENETFARIRA T EZ—.

WAE AL - IR A A A T2 A4 43 (A =
— RIS, Horr, 23 20 A A B iz
IR AR B A SN AEAS [R] B B g s o T — 1R =K
WO Ay T A4 B I8 TR — > RN e A 8 [ — >
S (R AR A AR 2 SR A TR AOB (aero-
bic ammonia-oxidizing bacteria) F K & 2 A& 1t
AAOB (anaerobic ammonia-oxidizing bacteria )
SRR - IREE S AL T 2000 sl i) — K Pk
. T SRR - A E AL T2 a3,
W 2R B 2 4R SR A Bl B R
HIRMA 5 e, X BHAT 7% T2 1z h . 4
N, UMK bR S5 SR T R A A ST RO
i, IR A A E TS5 U6, Bl K ik 3] 30 C

DAL, it 110 d i 3h; 30 % R SBR [
JE g, e SR A 15 U8, 8 5 3R G 45 IR K
C/N Bk J# B esal i sk ms , a0 75 d g ;s
BB OR A B R A IR, $E R
FM AT, &id 84 d )3 3. ASCHR A SBR
B i , B SE IR s A AL T2 R, AR By R
AOB, e s KA A AN TR, B ETF
AAOB, % £ IR K & A 2 BR 1 00 b il
P A DR Wy R R A T8 28 ML AR, DU Ry P
LN E3: SR R IEE (AN = k=R (A Wi ) =
S f—Fr Al 77 %,

U BPR gk

1.1 #E#Mi5RMEZIXF

SE R S RS YR B A T KAL) R T
Te %5 KA R A0 T 4847, Hig e
T VTS V8. HR TS e A ) 46 TR TR T [
A& MLSS ( mixed liquor suspended solids ) A Jii 1
WIE N 9. 89 o/L, iR & W% & 1 & 7 [ K
MLVSS ( mixed liquor volatile suspended solids )
AR RE Y 7. 26 ¢/ L, $5Fiy 20 L.

SE K O N LK, T2 F
(NH, ),SO, 1t s H & &y 943 ~ 1885 mg/L,
NaHCO, #J Jit & ¥ & & 2 685. 3 ~
1678.3 mg/L, He i, (NH,),S0, £t Z A,
NaHCO, $2HtHf 3 ; MgSO, - TH,0 {45t 7t ik i
“M150 mg/L, KH,PO, 195 & ¥k & & 68 mg/L,
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CaCl, HY it B2 0 68 mg/ L. B FHIaR 1 2 A1
Rl Bhr T A BR A H]
1.2 RNzFEE

SEG T F O SBR S N, #i 2e EE ULIEL 1. 3% g
a1 B A ML M 5T, A2 250 mm, 5
9700 mm , FRAFA 34 L, K L h 80% . [
s bR A AR 2k DO/pH/T Wy I 26 &, ml 51
IR R SR AL. BRI E AL FE s , PRIE S
N 75 N T W 2 58 iR A IR A

SEER R A B BT R B B, B AR
i AOB, AT WA 4k T 22 )5 3, SBR 1547
AL AEHE K 5 min, BESRN 8 h (3% 22 h,
iﬁ%30mm1#m10mmbNaﬁﬂW%E:tﬁi

AT L ANEL 2 AN 8 TR B, B AR SR

N

[ ]
Ll g T
Do INE
1 2
I T,
4]
oo -
3
5 8
I X N X X X u 3

1. B8 Hks ;2. DO/pH/T {45 AR LR WA 5
RE A 55, BRIR6. d3EK 7. BURET ;8. HEK T
B1 SBREFNEXER

Schematic diagram of SBR reactor

Fig. 1

AAOB, AT IRE A AN TR S 3, R
Eﬁzﬁﬁ%,igﬂﬂﬂ§§%ﬁﬁ$#l;$£,SBP{ﬁé??fiiff@ﬁﬁ
#7K S min, BRSO 8 h 57 h, JRESFHE 14 h
8% 16 h, JL3E 30 min, HE7K10 min, H 40 8] H
B, BRIBAT AR S BB g s T2
B 1.

1.3 SRAE
A I E K F A FRaGR e e I,

RN E R N -1 - 285 2 Z e 4ot B
B U I 22 >R FH 52 20 23 D606 2 s, pHL {E, DO
{ECFITIE B2 2R T WTW 22 2 55000 2 (3G A7
B FBRHCR AR VAT AR TR
BREHRHE =
RMERE - BRKRRAZRE
#HAKERM TR
BREhRE=
HRERRERE - BRERAETRE
BAKERAZRE
B RER R AT =

(HARBRMEARE -~ BAKER
t x 1000

TRARRE =

HARERFERE
HARER A TRE + BARBEATRAE

o, ¢ 8 BRI ().
2 BRI

2.1 THELIZEISHE
TERaRAREN TS

KR

x 100%

x 100%

KR EHIZL) x24

x 100%

mﬁ%ﬁ@ﬂ%

A1 BB SNBSS

Table 1 ~ Operational parameters of the reactor in each phase
e mfaa CKEMRRIRE g RERE S DOBL g ki
L1 0~10 400 7.85 22 ~26 0.1 8 —
L ii 11 ~21 400 7.80 22 ~26 0.1 22 45
L. iii 22 ~32 200 7.75 22 ~26 0.1 22 60
Liv 33 ~75 200 7.82 22 ~26 0.1 8 80
Io.i 76 ~86 200 7.89 22 ~26 0.1~0 B8 h+ K& 14 h 70
II.ii 87 ~110 200 7.85 22 ~26 0.1~0 B 7h+ KA 16 h 80
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T2, N a8 s AT ROCR AN 2 fv 7. 755
1 ~10 d, BP0 7K rb iy 220 R0 o 6 Tk 45 1l O
400 mg/L, SR NEISE] R 8 h, £ K 2 AN HA. | T
IG5 T PEREHL 22 , TE W] hh B B it /K oA
[E6] 7 . S 3 £ YA TTC R R BB 4 1 5 18, TE TTUE
30 min i3 RIUKE |36 W4 B8 5 45 g i 5 K. Z
J&  BEE TS URTE YRR I R, B R HOK Ee. i
K2 LA Y, iy TR 0 3 1 v e B A kT
Ny UL VI T AR AR S il VA B =11 W
AP AR R A ARSI UV 4% )
HTEPER2E , RS S S5 i T 8 = A7 AL IR
TIAET, MR A AL = A5, B G
JUR BN 2 YIS AT RORA RS RE . R B AL Y]
W P RS RS TR BE K R E N
JS IO i B o SR O T T Jo e R R T 2% o R UK
JE 323 BRI AR B AR 12, R BN kK
R E P AR, K U AU e R
TR P TE AN AR T 26 B e R 1 22 4k, [)
IR EE AT 2505 v B Ay, B e b Ry
TEAL AP MAESS 6 d Z )5, /KA A B vk
TFUR AR, T 7K 7 U5 vk B2 T 4 T i, Wi B
E IR IS L NOB (nitrite-oxidizing bacteria)

TEA% DO fH T 32 £l ™.

FIEBZ B Bes Ve ih A s, TR 11 ~
21 d BB [A]SE G 3R 22 h, [W] IR 7K
PO K 45% , R RO 1 AR, B 2 T LA
i 15 TR TGS 2R, /K s R %
REZHEET 0. HN Y, A L BRBB W T &
2y 80% , WA RN 6 d ITHIRBH T+, IF
BTG EAE 95% LA b, X RULAHAL T 203 3)
B iz B ) 1 K B BT g0 R BT A
1, ¥ ¥ 7K i B 24 FA (free ammonia) J5i ¢
B9 7.1 mg/Ls AR, P2 K FA 2504
3.1 mg/L. fEJG 1, AR K FA |1 FHiK
AR EE B BRI T [, 1HL HE 7K I8 2 IV i
it FNA (free nitrous acid) 3 i1, fy bt o] 0, 75 2%
ASKCR JE I FA R ENA G540 F 3 il NOB
A WA, i T DO E RN 0.1 mg/L A
A, FA 554K DO A {#15 NOB 14 g 15 |41
il AF A T 245 B PG IS 5.

MEF 22 d 2, K ik K G U5 R R AT
200 mg/L, S i A A2, 8 7K 3 i %2 60% .
I 2 AT LU Y, SO as o ) @ A 5 O AE,
K@ R E ) 0 meg/ L, X R B S I 1]

—m— JKEA —a— PKWR e iKEA —a— KR
—o— KA —=— RALKRE —e— TRPRE

350
300
250
200 >4
g 150 W ki
~ 100 [

50 [

7 100

1 80

TR %

1 60

A

1 40

120

HHERE,

i fa)/d
B2 LAfcT?Bo T AR BMETHRE

Table 2 Reactor operation process effect diagram during the start-up of nitrification
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. TR K R T RS2 3 — SR
AR AR B A e T 2 K 2 R T
BEHTJLR A T REAR, 2974 130 mg/L, fir D 524K
KRR R AR T AR, H KSR
JoT i B — ELARAIR, 5 NOB A2 21| 1 ¢ 224
il 7K S0 v B Bl 4 D R T
RESEIZ BT B AR L BRI S A P s T 45
RAVE T X — 4. i Tz Bk @ A5
B 0 mg/L, 1k T K5 FR9I4k AAOB, 75 %2
SN s F ) B A7 24 2RI 80 PR A R o, TR Ut
TESS 33 d, BRSSO I SE A 8 h, [a] i
K L3 N & 80% . FE i B B, O g i K
FUR T iUk B 2 ke T T RROIR A O R g 7R
175 mg/L, @A EBRR BTG EAE 50% ok,
WA E R EAE 95% L, H 7k 40 e vk
FE 5 KR E W U EARREAE 1.1 247,
ZH K A S B AR 0 R 2L R A s AL T2 i
KR
2.2 RESELIZEHNH

TEWASL T 2B Z 5, OV A ial T
T R e R T WA AL, 2R )5 OGP IR
AT IR B, O 25 IS 1T AR N & 3 iR,
TE5 76 ~86 d, #E/K & A BT i Wk B 2y 200 mg/L.,
K LA 70% B8 W 4 B SE 1T 8 h, IR
HZEAT 14 h. lIE 3a) AT DLE Y BRSOV 45
WG, BAR LR R 60% . 448 W 45 K
Z I, OV g A 1 2 AR 2 iR AE N R
N T — B Bz A7 B 1 35 e B il 1 TR
J5T, FF AR SL AT R S 14 b SR, B 4 AE
REABT B s 22, LT B A R A KRR
XA e H TS U8 AR IS R s AT 7 2 A
iF, AAOB AR R I 5 PE.

H VA AR B B 1) 7K T 600 R 3 ¢
i, BRI, FE2 87 ~ 110 d, BB [E] 4 7 h,
PRAE R 18] DU 4 K &8 16 h. 1 [&] 3a) W] L E
L WAL BT B A LR R 2l mi A sh 2

Ja , &R EAE 50% L b, K 3b) R R R A
BB B SR BRI E 2 T, B AR TE
70% LA L, [A) B 4 7K 808 5 W FE A 0 mg/L,
HE 7K 2R o v AR5 DR AR 2 SR A S A 7
RG] S ANGE R TR AL - R4
AEMA T LI )E 30

p b3 S 25 SR ] R, TE S i AR S 3l
I TG, Mt 7E SBR s Tid 2 b g hn R
APV B B, AT PR 5 S AAOB, S
WAHfE - IRA R E AL T2 0P e 8. Pk
AT RS AT IH S5 — 5 T, SO 2 4R 247

—B— 7K & R —A= R K T A —o- AN L K E AR
= [l it Ak Y 7K I 2R —o— A Ak H K il 4

200 r | 2= 4 100
o 180
T o150t .
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—u— 3K R e R K A
A JRAEH K AL —o=PRARUH K il KL
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Fig. 3 Reactor operation effect diagram during

the nitrification-anammox period
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ik DO M .5 pH A A AN T istT, AF T
AOB FI AAOB Fy /LK ], NOB 3% i 4
T, SR T O AU TR K, B 57
PRIl B T AT A5 S5 5 57—y 1T, 7E A
P )8 sh Z J5 , AOB K 3 7 2 A A Ak T
SR, 10 S R A S I N ) K L (75 7 2 o
]I AR 2 AR, I AE R R 3 B L A7),
RAAMW AN FHAE, I AAOB A=At 138
LR, ETIAE 3 T AAOB 1 & 454 K.
b, ERARE B AT I i A R R, RAR 2 A
BrBEATEE 35 d 5 3.
2.3 RENSEAREETHERMEDHBNERE
MRS

TE S 2832 47 B A [8] B B 4 59 BT e B
LR LR IS 8 RS LB BT VR (45 75 d)
PR A AP Bel5 e (56 110 d) —E #1755
I, I PR S B 2. i 2 WA,
JSE A A B 2 REVEAE E RS AL T 28 S eh
JEAS T, TAE R A B T 208 3 o 2 )5 X
FAR. 0T EL AT REJR I 0 R« 1) S236 7 Al SBR
FANE T A5 R A A 11O P e | AW N I
PGV N ESEREAT, BN T DB AR B, 4%
R 75 R I B T AR SCRT I SBR SR 2% 0 ¥
HiE4T, SR R B HER, V5 R A K
AT DA — S A QT (1) 45 K A B 2B A K
2) Y5 KB BN SN 7). 25075 8 BT Ak B T
15K BSRSAAHL , (A 2 B U e A1
T 753 52 7 i T 7K 114 48 5800 vk P 2 v
I, MR Z IR BEIK, RN 2 E A

k2 MAEEER

Table 2 Sequencing information sheet

NERI A e FEE OUT M4k FRIEE HEZER
Hepis e 44399 2101 3.22 0.97
L TN B Y
WRBTETTIE 66 979 2113 3.50 0.98
(5575 d)
oy A g
REEAMBTE o0 056 001 2.78 0.99

155 110 d)

ARSI AR T ALK 3) KEE A H
I B 7 FVIRV A ) DR R A A B IR B B, il
1SR RS R PR R 2, L 2
FEMEREAIR.

B4 R B Bais e h i A e = 1117 K%
(AT B B & 4 PR 3 A5 TR S
(e S AR 4 30l R A2 TE 1R T ] ( Proteobac-
teria) JERETR ] ( Firmicutes) AT E ] ( Bacte-
roidetes ) F17% % 1 |1 ( Planctomycetes ). Hirfr, 4%
Pt U8 Hp AR TR TR 1] B AR G £ B 83. 64% , 7E
WA TG S B R g 2847 5 , %A Y
FAST 3 B AR & 43.16% , i fEIR BA AL T
IR Z G i — PR E 10. 09% . X 3R
B ZEIR T V5 K A B (1383 T IS e v AR TE
PR T2 R AE. Tk vE K AT R
IHAE N = BR AL 5 AR COD, & A MW, 1 K
53 7 R R A R R A R AR TR T
RIL, 7ET5 KA BT 35 Y8 i A K A TE 1R 111
Eb 58 v - T 48 T 9 7K A ) ) 3 1 Y T

B maicloceis ERNOR B e
Bl Cyanobacteria B Tenericutes B Dadabacteria

EWPS-2 [ Hydrogenedentes |l BRC1
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W Proteobacteria B RsaHF231

100 1
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Fig.4 Microbial relative abundance of the sludge

in each phase in “phylum” level
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Sl S E ROV A AR G, AR T R AR
RIUE HIG K R & A DL IR COD, 5 i
IS A M A A 2 T [R] B s o i SLAE 28I
DO fEHI A5 s 4T, Rk 80— Lo i A A ol
TN BRI N H AR MIAET. it m] i, 7E
WEAEAL T2 )0 shB B, 52 2040 il R B 5 K i 2
IR BATT, HA R S 5 i A2 T2 B 32 2R i
AW AOB %5, i KA & Ak 3R 5, BRI
[ TRRAERS = B 3 — 2B RRAIG, 3X ] BB 2 HY T IR 4
AR BT T T HAB AR Y 3 5, 451
PRSI RE SCE AFR T], 2R 1M BUR B
TR T AR ARG = B R AR, DU B 1T B AR R 32 B A
PRARE A B I3 51. 17 % , 38R [N 4
TR P, R T 2 B R AR T 1A ) JEE R TR
[1AE TURP DR T R P AR AT J5EBE R 1] 52 TR A s
BTG FEAR A AS AL o B, 10 B 12K B 3 A TEAIR
DO fH HAR M FM T ALE S EE
THRE W R & PR W, B N RN TS e b
1.63% , 3 ] 6. 83% , SR J5 7E IR A A A Ak
MrEc F 3 m= 8.1%. i 3Cik[15 - 16 ] Al A,
AAOB J& T35 B 11, 1 A X = B A0 38
T AAOB TE S i HH A 3G 5, [w] IR 3 552
TWAEIL - RARA T 2SR shnfase
IBAT. FIREEFN A W A R S T A A -
PRAG AL T 205 Bl B P Ak M i R 4 i
L.

3 g

ASSCTE SBR N5 B SE AR 5 AOB,
W5 e SRR R R, B A R AAOB, Ol
PRHCFN TR 5 b S B A AL - IR AL T2
Je ShARAE T — BB B T AT 05 58, RN N
[F1i24 7 B BEGUAE PRI A 1 O LR AT 43P
FEGRT

1) e BE S 22 ~26 °C,pH {HH 7.8 ~
8.0,DO KT 0. 1 mg/L, k7K & % i i e J& hy

400 mg/L W55 T, Zad 21 d, ) 8 WA
T, A LR EAL 50% 47, WARM
FRRETE 95% L) I, & FA 454K DO (H )2
IS AOB 1) Xk H %,

) WA TR EBITZ )G, AR
N7 b Z JE HE PR AR R SN 16 b I I i
ARV FIE 7 A 1) I SR RN 5% B8 O RS 5 AAOB
HagE, DIt 35 d, B LR FERELE 0% UL L,
RIS ErI EER A RN A

3) AL AL S B L i, AR T TR 1T A A X
TR 83.64% [N 43. 16% , FFAEI A A A
Tl Bt — 2D Al 10, 09% 5 1 F5 1 1 1Y AH
SRR 1. 63% 395 8.1%.
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MAFLE e X BERRTRG R SR ERAENK,NH, " -N =&
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Abstract : The fermentation method of milk residue cooperating with sludge was used to inspect the hydrolytic
acidizing performance of sludge fermentation system under the different ratio of milk residue as well as the
microbial recycle of fermentation liquor as carbon source. The results showed that with the increase of the milk
residue ratio, the protein and polysaccharides production increased , the production of NH, * -N increased, while
the production of PO,’” -P increased first and then decreased. In the early fermentation,short chain fatty acid
(SCFAs) of high milk residue ratio fermentation system was lower than other fermentation systems. However,
the SCFAs increased rapidly with the value being 4 289. 15 mgCOD/L( the unit refered to the chemical oxygen
demand COD,the mass concentration of the substance ,the same below). At the same time , the removal rate of
COD,NH, *-N and PO,”” -P was 84.50% ,97.94% and 76.46% respectively under m( fermentation liquor) :

m( sodium acetate) =3 : 1 condition. Although the removal rate of pollutant declined with fermentation liquor

ratio, but the treated volume of pollutant increased. Therefore , microorganism could use the fermentation liquor

as carbon source effectively.
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Table 2 Nitrogen and phosphorus removal amount and rate in different

fermentation stages with broth as carbon source
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Abstract ; Visible-light catalysis technology of Ag/g-C,N, (silver/graphite carbon nitride) was applied to the
removal of sulfadiazine in wastewater. The degradation effect of Ag/g-C;N, on sulfadiazine and water quality
factors , degradation mechanism , intermediate products and its degradation effect on sulfadiazine in actual water
were investigated. The results showed that Ag/g-C;N, with a mass fraction of 5% could effectively degrade
sulfadiazine under visible-light irradiation, with a removal rate of up to 98.3% , and the degradation process
conformed to the pseudo-first-order kinetic model; the pH and alkalinity of the solution Ag/g-C;N, had little
effect on the degradation of sulfadiazine ,but the presence of humic acid in the solution inhibited the degrada-
tion of sulfadiazine; during the degradation of sulfadiazine, -0’ and photogenerated holes were the main
activities species; the degradation process mainly produced 4 kinds of intermediate products, which were
2-aminopyrimidine , p-aminobenzenesulfonic acid, hydroxylated sulfadiazine, and nitrated sulfadiazine. When

the Songhua River water and the secondary effluent of domestic sewage were used as the water quality back-

ground , the removal rates of Ag/g-C;N, for sulfadiazine were 95.4% and 77.5% ,respectively.
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Abstract : The disadvantages of the conventional predictive torque control method for permanent magnet syn-

chronous motor are large calculation amount and the requirement of designing weighting factor, an improved

predictive torque control method for permanent magnet synchronous motor without weighting factor was pro-

posed. The method performed predictive control on a stationary coordinate system, avoiding a large number of

coordinate transformation operations, thereby simplifying the prediction process. The torque control error and

the flux control error were converted into a standard value, and a new objective function was proposed based on

the standard value to eliminate the influence of the weighting factor. The simulation results showed that the con-

trol effect of the method was better than that of the conventional predictive torque control method ,and the system

design process was simplified without the coordinate transformation operation and weighting factor design.
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