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Fig. 1 Comparison of B-carotene degradation

rate among 9 strains
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Fig.2 Colony and cell morphology of strain YT-3
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Fig. 3 PCR amplification electrophoresis
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Table 2 Orthogonal test factor level table for

optimization of B-carotene degradation conditions

K . _lli]% -1
A/(g'L7) B/(g'L7) C/(g'L7) D
1 20 2 2 6.5
30 3 3 7.0
40 4 4 7.5

A3 B-AY L F B AR E SRR
Table 3 Results of orthogonal test for optimization of

[B-carotene degradation conditions

A B ¢ o PUELE
1 1 1 1 1 82.56
2 1 2 2 2 85.21
3 1 3 3 3 81.15
4 2 1 2 3 87.78
5 2 2 3 1 86.79
6 2 3 1 2 95. 66
7 3 1 3 2 81.83
8 3 2 1 3 65.93
9 3 3 2 1 90. 53
K, 248.92 252.17 244.15 259.89
K, 270.23 237.93 263.52 262.69
K, 238.29 267.34 249.78 234.86
k, 82.97 84.06 81.38 86.63
k, 90.08 79.31 87.84 87.56
ky 79.43  89.11 83.26 78.29
R 10. 65 9. 81 6. 46 9.28
F IR A>B>D>C
LA A,B,C,D,
k4 ERRBLERT EHH
Table 4  Analysis of variance of
orthogonal test results
WERI CFHM O AmE ¥7 o FE P1H
A 529. 068 2 264.534 24.853 0.000 007
B 432.812 2 216.406 20.332 0.000 024
Cc 198. 634 2 99.317 9.331 0.001 658
D 469. 685 2 234.842 22.064 0.000 014

R 191. 589 18
B 193 061.923 27

i P<0. 01 TR B E,

10. 644

B RER BRI 3 o/ L, W1H6 pH (H N 7.0, FEiX%
MR AT AR, B -9 D R R
97.05%.

3 %Eip

ARSCNTEHA 13 A et v 5 1) — R o 288 i
B-E MR YT-3  FZERIE S A -t %
MR (20 mg/L) K BEHGFR I PG IR, B- W% & A]
YA RS -5 % 22 — SRR Ak N T 7 B -
PRI S AR B, MRS 22 M 257 71 16 S xD-
NA RGEE AR 70 AT, % % 12 1 PR O 7 TR AT B



<92 .

B2 202248 A 5375 4

1 ( Enterobacter hormanii subsp. YT-3) ., ZHHZER
I ANE ST A5 B R YT -3 [ g1 3
MR I R AR A AR AN SRR 4 o/ L HEWE
R 30 o/ L BEEERY B 3 o/ L WItR pH
{H7.0, fEZ LR B-191% MR ARILEF
97.05% . AWFFERI N B-THE b K KM AR Y T %
MNP MESE Wn] oy -9 bR Y&
ity Ao U A A BT ol R 0 9 P 4R R ROR
B Al

SE Lk

[1] SCHWEIGGERT R M, CARLE R. Carotenoid
deposition in plant and animal foods and its im-
pact on bioavailability [ J]. Critical Reviews in
Food Science & Nutrition,2017,57(9) ;1807 -
1830.

[2] DEMMIG-ADAMS B, LOPEZ-POZO M, STEW-
ART J J, et al. Zeaxanthin and lutein: Photopro-
tectors, anti-inflammatories, and brain food
[J]. Molecules,2020,25(16) :3607.

[3] WALTER M H, STRACK D. Carotenoids and
their cleavage products: Biosynthesis and func-
tions [ J]. Natural Product Report, 2011, 28
(4):663-692.

(4] KA PR B XAF M XBEFT
KW RAE[T]. & BB F,2017,38(11)
308-317.

(5] WEF, X% ARE, T XAZ NEEHT
AWARER[I] AN ET L ¥R FR (H
KA F ) ,2012,27(4) :56-59.

[6] Rk, xliadF, FEE, % g-HF hxmE
REMEHERMZE[T]. &R T kA
#,2011,32(3) :417-421.

[7] BALDERMANN S, NAIM M, FLEISCHMANN
P. Enzymatic carotenoid degradation and aroma
formation in nectarines ( Prunus persical) [ J].
Food Research International, 2005,38 (8/9)
833-836.

(8]

[10]

[11]

[13]

[14]

[15]

[16]

[17]

[18]

TUDPR C,PINTEA A. A Brief overview of diet-
ary zeaxanthin occurrence and bioaccessibility
[J]. Molecules, 2020, 25(18) . 4067.

Bk, RS, HH, . B-HF N EREME
HC-3 & B% 4 14k 1o B 2 34 75 38 M v ik 4 7
BEBRBR[T]. B4, 2020, 35(2):
24-32.

Zx% REMB, LK F HEXHAZ DFH
A R[J]. ZROR LB, 2008 (6) : 2364 -
2366.

WEI T, JIA B B, HUANG S, et al. Purification
and characterization of a novel B-carotene-9’,
10’-oxygenase from Saccharomyces cerevisiae
ULI3[ J]. Biotechnology Letter,2015,37(10) ;
1993-1998.

ZORN H,LANGHOFF S,SEHEIBNER M, et al.
Cleavage of B,8-carotene to flavor compounds by
fungi [J]. Appllied Micobiology Biotechnology,
2013,62(4) :331-336.

FRG B, A%, AR, F. B-F N E M
HMEARFOFERERETRZNFRLI].
£k B ,2013,34(5) :137-141.
REE RE EH S o-WE N EBEMTF
WS B EERRBELAERALI]. & &
5 & BT, 2015,41(1) :34-39.

B P, KA, EREHE DR
FHEW MR ER[T]. & & F#,2014,35
(9) :152-156.

THMAS L D,BANDARA S,PARMAR V M, et al.
The human mitochondrial enzyme BCO2 exhibits
catalytic activity toward carotenoids and apocarote-
noids[ J ]. Journal of Biological Chemistry, 2020,
295(46) :15553—-15565.

WX, EH. FRr2bKB-WAZ P EF A
Hhe sk W T AR [)]. #r fh I,2011,42
(8):18-20.

WMEN, LT, EEAT, ¥ ERMATE A20
MEREEAE D EMAMHRALT]. FERE,
2016,35(9) :125-128.



REE,EJE T BT DRGSR AR I 2 R RR B LA 93

[19] ZHONG G F,WANG F F,SUN J H, et al. Bio- 1024.
conversion of lutein by Enterobacter hormaechet [20] =X, F=H5 £, k7, 5. aF e kA
to form a new compound , 8-methyl-alpha-ionone Bt b W AR O IR S E R B AR [T
[ J]. Biotechnology Letter,2017,39(7) :1019— B KB T ,2021,47(23) 1 134-142.

Screening and identifying of S-carotene degrading strains from tobacco

leaves and its optimization of fermentation conditions

LONG Zhangde' ,WANG Min’,XUE Yun',SUN Jiansheng',LIU Qibin',LIU Hong' ,MAO Duobin®, WEI Tao’
1. Technology Center ,China Tobacco Guangxi Industrial Co. ,Ltd., Nanning 530001, China ;
2. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001, China

Abstract ;: The strains that could degrade B-carotene with high efficiency were screened from fresh Yuyan 13 tobacco
leaves, and the main degradation products were detected by GC-MS, the species of the strain were identified by
morphology and 16S rDNA phylogenetic tree, the fermentation conditions of the strain were optimized by single fac-
tor test and orthogonal test. The results showed that YT-3 strain was Enterobacter hormanii subsp. which could
degrade B-carotene with high efficiency. The main degradation products were B-ionone, dihydrokiwifruit lactone,
B-cyclic citral (3.21%) and other flavor substances. The optimum fermentation conditions of YT-3 strain were as
follows: NaNO; concentration 4 g/L, sucrose concentration 30 g/L, yeast powder concentration 3 g/L, initial pH
value 7. 0. Under these fermentation conditions, the degradation rate of B-carotene reached 97. 05%.

Key words:3-carotene ; degradation strains ; Enterobacter hormanii subsp. ;optimization of fermentation conditions
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Effect of cavity diameter on the mainstream smoke and sensory

quality of cigarettes with circular cavity combined filter rods

WAN Jigiang, HU Shaodong,CUI Chun,JI Peng,GU Liang, WANG Gaojie , TIAN Haiying, GAO Mingqi
Technology Center ,China Tobacco He'nan Industrial Co.,Lid. ,Zhengzhou 450000, China

Abstract ; Under the condition of the same cavity depth, four circular cavity combined filter rods with different
cavity diameter were designed, and the influence of cavity diameter on the main physical and chemical indexes and
sensory quality of cigarettes was studied. The results showed as follows: the release amounts of total particulate
matter, tar and nicotine of circular cavity combined filter cigarettes increased with the increase of cavity diameter,
and were higher than those of cigarettes with ordinary cellulose acetate filters. The nicotine interception in ordinary
tow segment had little change, while the nicotine interception in the tow segment of the cavity filter rod and the
nicotine interception per unit area gradually decreased with the increase of the cavity diameter. With the increase
of cavity diameter, the hazard index of combined filter cigarettes increased, and the offset of cigaretie hazard index
gradually increased. The sensory quality evaluation score of combined filter cigarettes decreased with the increase of
the cavity diameter.

Key words: circular cavity combined filter rods;cavity diameter;nicotine interception ;hazard index
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