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Effect of Yeast on the Aroma Quality of Stem-silk
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dustry, Zhengzhou,Henan 450002 ;2. Yunnan Reascend Tobacco Technology ( Group) Co. , Ltd. , Kunming, Yunnan 650106)

Abstract In order to investigate the effects of microbiological treatment on tobacco stem-silk, one strain of yeast was used. While the yeast
addition amount was 1%, the moisture content was 45%, and the reaction temperature was 28 °C, chemical components and aroma compo-

s

nents were determined at different periods, and the sensory quality was evaluated. The results showed that the content of total sugar and reduc-
ing sugar had a downward trend and the content of other material was basically stable with the extension of processing time. The total aroma
constituents of tobacco stem-silk reached a maximum at 18 h, increasing 35. 98% than the untreated. At 24 h, the tobacco stem-silk had a
best sensory quality, which was mainly reflected in the increase of aroma and aftertaste. The total aroma constituents of tobacco stem-silk in-

creased 9.27% than the untreated.
Key words

Wit e FEL AR R A T 0 i DR H 4 SR ok L % e Dk
F A SR ST R AR o A MR L RC T R
AEEZHAL . ERCTT FINARE 225, W/ T 0 22 il
BEARR T M IRAS , (HL R TR 2 K 2 B R B i 5 4
AR TR I A AR RE P R 5 ey , P = L
AR AR A A S A R TR — R IR
BIR A A AR 8 IO P DAL T e 5 e 60 222 14 it SO/ 24 i
AR TR

DA AR B R A A 82 A3 ot S R e 3 28 G T
ORI e 5 A R M R LE A T 2K 2P 4R A B
PACRE TR A E TR IR, S A QU B AN TR R 2R 4 2 i, e
VESCE LY = A IR BOF AR A B A M B T B
A4 P DA A A 2 1 4 125 75 30 1 B P T R V35
) S0 R 71 ALk P 222 o2 ik J5, 418 TR 22 A R, R A A
HHHE . SRS R B R WAL B 2, T SR I
TR PN AR TR S R RO U T R —
ol AL A R, S A BOR B3 e . e AH
B BRIV P T B AR SERIFST o Koller™ ™ FE S ikt 2 e
AR T TR IR RE AT AT 280 T S TR ) SR A5
N SRS 75 32 14 4 U0 I B 1 0 AR A R4 7 TP ok L
ER LR 5 0 1 588 45 1) ) P 7 /4 T o P ALk L A R
AT A R A T, R BT i ) R s e

TEBEN F4(1987—) , %, TR TA, B TG, LM+, A
FRELZHR FRFLFRRT, « B, 815K,
W A IR, NER B FEAEFRT,

WimBEE 2021-01-11;/&[E HHF 2021-02-04

Yeast; Stem-silk ; Aroma quality ; Chemical composition; Aroma component;Sensory quality

2L ) TR A Ak ARG A% OV 4 8, B 6 1 40K o P s A
S A R T 02 5 8 1 5 ) P A 7 T 1 42 T ALk AP0 A 2 T
WO 48 h, WA SRS T 172, 13% ;3% R4 Fi TR
TG PRI A A TR B0 7 SR . L D IR A A
THELZ L (T e LA . R, S RF ST 3 BN T R 17
TFAELL b AR R FR G AR o A T AR A, LAY s A 2
T I, 380 I 2EL I D v A 5 A R A
Tl L P 2R SR

1 #HR5HE

1.1 MR5gE AR (2010 4F | = FE I8 R A
K326, Z M K [T B0 H U022 TR TR 450D 5
B 1 ] P 0 ) s KBF—240 Z047 JEAFYR 45 ( Binder 23],
f#E ) s BT224S AL if 7 FF (0. 000 1 g, Sartorus 24 &, 4 [H) ;
YD2430 S FEEI AL AN S AL L R A BRA 7] ) 5 GZX -
9140MBE % 3 XU T 1 46 (R S0 A FR2S 7 B ik
£T) ;6890N/5973N AR/ BTk X (2615 Agilent 22 ) 5
AA3 SELEF B LE M (R AR -7 LA D)

1.2 FHik

12,1 FEZZAER, FRELS kg (3 RURE 22 RE i, LUT 2350
1. 0% )T 1 P 4 7K 975 A , T 5% 55 5 A AR 90 4 0 W 378
FHALL |, K RIERIAE 45% 1A KGR 24288 NS BH4S  IFAE
4% AL /INL, O RAE SR A hoE 3%, B SRR R
28 °C, AU AT HLEURE 100 g, ARG 6 h BURE— K, i
LS BEUE 4 R 6,12 18 24 Fi1 30 b, Xof HA2E FH 06 8 2 7k
PR RS KRN A5% SE AT HORE o TR BORE i B X AR AE
TRV E 120 CHER R B LT, e Sk R



49 £ 17 H

R4 BENMRZELS

YRR 179

HlTE 11%~13% , B8 3 MEE
12,2 AL por W0 g o 4% M0 B AT Mk A o 25 (YC/T
159—2002, YC/T 160—2002, YC/T 161—2002, YC/T 162—
2002 . YC/T 217—2007 ) WU 72 A it v S 0bE L340 JEMRE L SRRk L A
A BIRS
1.2.3 S E o R LT, 2 60 H i, TR
22 °C FIAHXHGEBE 60% -4 24 b, HERRFRICTEA 5 04 A RE
26.0 g, B AR ZE A IBCKE B rp , JF AT E 5 AR &
W, R W e A R 5 700 X A it Ry A R A T 3 2 s AR AR R
2 h, A HEHUY) 2 TO K B RN T 5 Mk 4 2 25 % 1. 0 mL
WATBCR ] Agilent 6890N/5975 AR/ BTik 166 JH 43 B A 47
O3NS 2T AL A (NISTOS , Wiley275) K2, #21IR
SCHRL 16 ] 75 A W AR 5 6

GC/MS [8943H71 55 :HP=5MS (30 mx0. 25 mmx0. 25 pwm)
BIEHE R TR 240 °C 5200 He, 1 mL/min; #8277+
8 °C/min

/min

7350 C (1 min)—go—c——> 160 °C (2 min) 260 C
(15 min) ; FEAE 5 0.5 pl; 40U oy 25 015 4% i 2 IR
280 °C ; HL g7 0 EL HL B AE R 70 eV 3 B 7R 230 °C;
4 AR 160 °C ; Fiig Ji Bl 35~455 amu,

1.2.4 FESUERE TR o R X HEAS 220 5 R 28 T ) Ak 3
ANTRIE B AR 22 | AT (22+1) °C FHRHR B (6022) % ~F-
fiis 48 h J5 % 8% 1 LU 748 Sk 5, F T BRI G ME,
iz 18 GB 5606. 4—2005 HLE Bk, 7 DL pE & R A1)
TP N A T8 B AT RE o

1.3 #IESH R EXCEL H1 SPSS {4 E 47 84k 43 H7
FEH Tukey JEHEAT i B HEAG S

2 ERE54H

2.1 BEBRHLEELEERNERSOTL B
1% A3 it Xo A 22 A B , o 2o 78 v RLAR 27 i 1 A
TR IR AT, G R R B (3R 1), &AL B, Sb A
JEOWH P ek Bt 25 b B A 7] ) 4K S 2 56 2R R B, i BB R
S350 0.97.0. 94, B b R R 22 b GRS T B E
B RAMER B2, AN 12 h S S R TG R
Ak, EACEE 18 h f5, BRI RS A a T IR R AR A B AR
b, AR 22 1K 31 Wk 35 7K A5 22 (A4 R0 LU ROBE Bl b 38738 31 A
T XTHOGT R S A SRR 5 i R A B 18 b B, 43 ) R R
T 12.30% 7. 50% ; 7 AL BE 24 h B, 45 R T 17. 69% .
13.20%,

x1 BEFRAEELEERAUERSHENL
Table 1 Changes of chemical composition during the processing of stem-silk by yeast

w0 E WET 8 il ST WL Wi
Treatment otal sugar Reducing sugar Potassium ion TN Nicotine Chloridion Sugar-n!lrogen bugar-?lkall Two sugar

% % % % % % ratio ratio difference
CK 14.47 aA 12.40 aA 5.35aA 1.63 ¢B 0.43 aA 1.58 aA 8.89 aA 32.21 aA 2.07 aA
6h 14.30 aAB 12.23 aA 5.38 aA 1. 65 beAB 0.45 aA 1.58 aA 8.63 aAB 32.18 aA 2.07 aA
12 h 13.65 bB 11.97 aAB 5.36 aA 1. 66 abAB 0.44 aA 1.59 aA 8.20 bBC 30.59 abAB 1. 68 abA
18 h 12.69 cC 11.47 bB 5.35 aA 1. 65 bAB 0.44 aA 1. 60 aA 7.67 cC 28.72 bBC 1.22 beAB
24 h 11.91 dD 10.76 cC 5.31 aA 1. 68 aA 0.45 aA 1.59 aA 7.07 dD 26.28 ¢CD 1. 15 beAB
30 h 11. 11 eE 10. 13 dD 5.30 bA 1.64 bB 0.45 aA 1. 60 aA 6.75 dD 24.30 dD 0.98 cB

T ISR NG R FRR 22 53 B35 (P<0. 05) , ARG FREFROR 22 il 3 (P<0. 01)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05) ,and different capital letters indicate extremely significant differ-

ences( P<0.01)
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Table 2 Changes of various aroma components during the processing of stem-silk by yeast ne/'g

EZO % Cjﬁﬁfﬁ’fﬁn . CK 6h 12h 18h 2%h 30h
1 3-F - TE 1.723 1.021 1.204 1.208 1.322 0.782
2 2-F LTS 0.610 0.278 0.507 0. 459 0.363 0.280
3 3-FIE-2-THRE 0.030 0. 009 0.013 0. 040 0.012 0.039
4 O 0. 626 0. 395 0. 504 0.482 0.417 0.393
5 BT 3.957 3.032 3.734 4.009 3.755 3.119
6 2 R 0.347 0.216 0.299 0.363 0.281 0.330
7 EHIE 0.161 0.243 0.186 0.199 0.222 0.210
8 5—H L 0.554 0. 364 0. 456 0.482 0. 448 0. 480
9 2,4—FF IR A 0.061 0. 050 0.054 0.058 0. 066 0.048
10 2,4-FF f7EE B 0.041 0.030 0.025 0.025 0.028 0.024
11 A F i 0.071 0. 068 0.091 0.093 0.036 0. 069
12 TH-nk% —2— I i 0. 086 0. 060 0.107 0.112 0. 069 0. 080
13 K7 6.110 4.899 4.932 5.627 5.352 4. 665
14 T 0.075 0.102 0.072 0.088 0.101 0.079
15 11— B T H- Mg -2 F 0.393 0.234 0. 561 0. 495 0.295 0.353
16 2,6-T- 4 0.177 0.162 0.176 0.203 0.191 0.181
17 AT 0.072 0.087 0.082 0.083 0. 094 0. 095
18 | pu i 0.325 0.251 0.284 0.231 0.317 0.192

[lz7/)r¥syil 15.419 11.501 13.287 14.257 13. 369 11.419
19 32 0.269 0.179 0.152 1. 105 0.984 1.042
20 TR 0.116 0.084 0. 085 0. 094 0.098 0. 066
21 - k-1, 4- 2.320 1. 661 2.201 2.221 1.836 1.705
22 1-(2-1KIG %) — 2, il 0. 590 0.391 0.443 0. 506 0. 402 0. 446
23 6~ H~5- Pl -2~ 0.085 0.079 0. 089 0. 065 0. 067 0.074
24 FR L TR T S B 0. 049 0.034 0. 099 0. 069 0.044 0.051
25 1-(1H-IHm%—2-3) - 2, i 2.024 0.813 1.876 1.731 1.079 1.307
26 il 1.852 1.826 1.822 2.020 2.001 1.781
27 B~ K Zhfi 0.499 0. 460 0.491 0. 498 0. 487 0.438
28 B- &K 0.167 0.155 0.173 0.199 0.188 0.162
29 F P 0.141 0.143 0. 145 0. 160 0. 187 0.165
30 B2 2]l 0.410 0.290 0.398 0.412 0.315 0.310
31 B G = A 0.198 0.202 0. 240 0.316 0.217 0.188
32 [ & =T B 0.747 0.677 0.732 0.752 0.741 0.633
33 & =4 C 0.203 0.177 0.248 0.216 0.188 0. 164
34 F G =0 D 0.707 0.641 0.719 0. 662 0. 707 0.619
35 HiAR--HR 1.108 0.935 0. 990 0. 964 1. 100 0.792
36 A RELNER A 1.415 1.267 1.393 1.361 1.621 1.051
37 LAY B 0.953 0.774 1.222 0.915 1.365 0.412

T2 5 e 13.853 10.788 13.518 14. 266 13.627 11. 406
38 g 0.761 0.210 0.578 0.527 0.324 0.510
39 2 i i 0.376 0.155 0.354 0.354 0.287 0.267
40 J R 0.042 0.036 0.041 0.038 0.039 0.039
41 K7 0.454 0.431 0.901 1.517 1.418 1.348
42 FE 3.121 2.369 3.672 3.720 3.197 2.430
43 VORI = 2.426 1.218 2.798 2.817 1.676 1.186

Ay I 7.180 4.419 8. 344 8.973 6.941 5.780
44 T Al 0.161 0. 065 0.175 0.149 0.102 0.114
45 AR R 0. 466 0.293 0. 463 0.448 0.320 0.314
46 AR W TR 2. 111 2.087 1.835 1.865 1.984 1.447
47 F5E e Y i 2.304 1.826 2.055 2.195 2. 460 1.632
48 KRR 2, g 1.724 1.536 2.639 6.692 7.370 5. 605
49 W JRRTR Y g 8.926 7.026 9.574 10. 090 9.315 7.235

TR 4 5 G 15. 692 12.833 16.741 21.439 21.551 16.347
50 B ) 12.130 10. 009 12.942 13.421 14. 467 10. 309
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GFER2
E} E Cjﬁﬁﬁfjﬁle CK 6h 12h 18 h 24 h 30 h
51 ! 0.503 0.398 0.424 0.357 0. 487 0.276
IR 12. 633 10. 407 13.366 13.778 14.954 10. 585
52 2-HE TR 0.134 0.101 0.153 0. 155 0. 145 0.133
53 HER 0.095 0.051 0.097 0. 089 0. 063 0.057
54 A S RERR 1. 828 1.935 2.468 2. 685 2.670 1. 862
55 FrrIR 55.470 41.525 81. 369 90. 655 60. 534 52.701
27/l 57.527 43.612 84. 087 93. 584 63.412 54.753
56 2-H AR TR 0.028 0.035 0. 067 0.051 0. 044 0.034
57 THRAL I IR 0.070 0. 080 0.097 0.076 0. 060 0.053
58 2-H A L -4- LG IR 0.227 0.234 0.324 0.361 0.288 0.317
28 i 0.325 0.349 0. 488 0. 488 0.392 0. 404
59 N mE 0. 663 0. 380 0.579 0.519 0. 460 0.501
60 2— X H IR 0.232 0. 205 0.254 0.214 0.232 0. 160
61 2-2Z Mk E-1,4,5,6- DU AL 0.132 0.097 0.058 0. 092 0. 093 0.095
62 HIE[b] e 0.117 0. 106 0.097 0. 100 0. 105 0. 100
63 LG A 0.174 0.177 0.205 0.199 0. 153 0. 161
64 2,3 KL iE 0.132 0.092 0.189 0. 161 0.079 0. 096
FRIZY) R 1.450 1.057 1.382 1.285 1.122 1.113
it 124.079 94. 966 151.213 168. 070 135.368 111. 807
F3 BMALZLIMNS 8XMAEAEMELERBEEFIETNER
Table 3 The sensory characteristics of the finished tobacco shreds sampled with 8% mixed with different treatments
JbH G w1 i 7o e FRUN pEVix
Treatment Shine(5) Aroma(32) Coordinate(6)  Offensive odor(12) Thrill (20) Aftertaste(25) Total score(100)
CK 4.50 aA 26. 14 bA 5.07 bB 10.57 aA 17.57 bA 21.50 aA 85.36 aA
6h 4.50 aA 25.07 bB 4.93 bB 10. 36 aA 17.36 bA 21.43 aA 83.64 bB
12 h 4.50 aA 26.07 bA 5.07 bB 10. 64 bB 17.57 bA 21.50 aA 85.36 aA
18 h 4.50 aA 26.21 bA 5.14 bA 10. 71 bA 17.71 aA 21.57 aA 85.86 aA
24 h 4.50 aA 26.79 aA 5.29 aA 10.79 aA 17.79 aA 21.79 aA 86.93 aA
30 h 4.50 aA 25.79 bA 5.07 bB 10. 64 bB 17.43 bA 21.50 aA 84.93 aA

T : (RPN RN R 28 53 B3 (P<0. 05) A [RIRS P RE R 22 5 8.3 (P<0. 01)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05) ,and different capital letters indicate extremely significant differ-

ences( P<0.01)

3 iFie

[ AN HH e A BRI L B VA AR — , — B =
LA 10~ 12147, RERS IR B = M B 57 . &R
S A AR DT B N R R R R R, Ak
YEFH R P FH RV FH ARG AR R, X650 Y FE AL 270 J5
PEEER AR A BA AR R TG Y R A A
G3fi, W B B SRR /N A P AN K R AL
G B AS AT B IS AT LG B, DT 265 408 7 0 2
R BT B A A S o B o T
BB , B R 22 W A ™ SO AR A3 T e A S 43 1
HIRI 0T, B 6% 1 HE XA 4 v AR I, B T A S LN
ANBRE R ZEKR BRI AT B T AU, A AR
R AR ASVE T o S AR T LAY 10 S R SE , i 75
R, SIS TR AR <

G AR R A BT AR rh, SO O R B
BT[] () SEE A S 2k G R M AR, A ) o 5 B AR
TEANAZ WL S PR 22 /), ST L B AR 22, e AL BT
TR 22 (B A — 5 BIREAIR, 7T REJSTE A I HIT 0 P 8
RS R ™ T A 1 7 S IR 3 A

THROKREAR SO (] FEM fA PpAE FSCR I B R
PERF AL HIAR 22 12 h 5 I8V RS T, LA AT RE R 2
TRCEY AL PR S RE )™ A5 B 2 B M R B W B, o I 8 e
FERSH T i PR TR, Ab B 24 h (O REEL AT 18 h
(1, ERER IR LA P T ARG ; I P T RE e
18 b I, Al I 35 el g, BEAER 07 A A0, AR T A 22 1 i
Jit, 7 24 b I BRI 5 f SO TR SR T TR 22 (9 bR

Jo 33k 5 b e AR A A A R A T v R D A ST M
I AE S4BT BT 52 45 SR A — 2
4 ZEig

PR A NN 1% K53 & 18R 45% O EE R
28 CH, b A O S AT [R] 14 2 4 S 28 P 2 R B ik
%, Hopb o B W ARG e AN S, AR 18 h 1), B i
A3 SR IR B B RARL, BN IR N 35. 45%  AEAL B 24 h B, B
L2 RCE TRV S AR AR A I R, R K
5, SR B LA SR N T 9. 10% . SR AR AL
PRAT 2245 R T BETHAT 22 1 it 50, %5 B R v, A
—E MR FER.
(F#% 194 W)



194 B A

2021 &£

ological science,2016,65:84-92.

SPRAGUE M,FAWCETT S,BETANCOR M B, et al. Variation in the nu-

tritional composition of farmed Atlantic salmon( Salmo salar L. )fillets with

emphasis on EPA and DHA contents[ J/OL]. Journal of food composition

and analysis,2020,94 [ 2020—11-05]. https://doi. org/10. 1016/]. jfca.

2020. 103618.

[3] TURCHINI G M,EMERY J A, TRUSHENSKI J,et al. Distinguishing the
nutritional requirements and physiological fate of dietary EPA and DHA in

—
0~
[l

Atlantic salmon[J]. Journal of nutrition & intermediary metabolism,2014,
1:9-10.

(4] LI, SET B O =SCa Wil St e s (R 5[ D ]
TSI LR, 2000,

[5] BARDOCZ S. Polyamines in food and their consequences for food quality
and human health[ J]. Trends in food science & technology,1995,6(10) .
341-346.

[6] PAPAGEORGIOU M,LAMBROPOULOU D,MORRISON C,et al. Litera-
ture update of analytical methods for biogenic amines determination in food
and beverages[ J]. TrAC trends in analytical chemistry,2018,98:128-142.

(7] XN, WRKL. B0 ek R M. JE T B TR L, 2019.

(8] frghie, L2, WaH, . frhtrh A sl AT i [ 1/ OL ). &
ST, 2021-03-24[ 2021-03-25]. https://doi. org/10. 13995/j.
cnki. 11-1802/ts. 026163.

[9] RUIZ-CAPILLAS C,JIMENEZ-COLMENERO F. Biogenic amines in meat
and meat products| J . Critical reviews in food science and nutrition,2004,
44(77/8) :489-499.

[10] SAGRATINI G,FERNANDEZ-FRANZON M,DE BERARDINIS F et al.
Simultaneous determination of eight underivatised biogenic amines in fish
by solid phase extraction and liquid chromatography-tandem mass spec-
trometry[ J ]. Food chemistry,2012,132( 1) ;537-543.

[ 11] woie, VB e, 5. )RR B A AT A - o R e e
NIREERE 6 FeEiz] 1] BRI, 2020,47(20) :3797-3801,

3830.
[12] ZReE. v i I P E M O IF S [ . TN, 2017, 42
(4):18-25.

[13] AN D,CHEN Z Q,ZHENG ] C,et al. Determination of biogenic amines in
oysters by capillary electrophoresis coupled with electrochemilumines-
cence| J |. Food chemistry,2015,168;1-6.

[ 14] WOJNOWSKI W ,NAMIESNIK J,PEOTKA-WASYLKA J. Dispersive lig-

uid-liquid microextraction combined with gas chromatography-mass spec-

trometry for in situ determination of biogenic amines in meat ; Estimation
of meat’s freshness[ J]. Microchemical journal ,2019,145.130-138.

AHANGARI H,KURBANOGLU S,EHSANI A et al. Latest trends for bi-

ogenic amines detection in foods: Enzymatic biosensors and nanozymes

applications| J ]. Trends in food science & technology,2021,112.75-87.

[16] LI'Y F,LIN Z Z,HONG C Y,et al. Histamine detection in fish samples
based on indirect competitive ELISA method using iron-cobalt co-doped
carbon dots labeled histamine antibody [ J ]. Food chemistry, 2021, 345,
128812.

[17] NALAZEK-RUDNICKA K,KUBICA P,WASIK A. Discrepancies in deter-

mination of biogenic amines in beer samples by reversed phase and hy-

[15

[

drophilic interaction liquid chromatography coupled with tandem mass
spectrometry[ J ]. Microchemical journal ,2020,159:105574.

[18] OCHI N. Simultaneous determination of eight underivatized biogenic a-
mines in salted mackerel fillet by ion-pair solid-phase extraction and vol-
atile ion-pair reversed-phase liquid chromatography-tandem mass spec-
trometry[ J . Journal of chromatography A,2019,1601:115-120.

[19] GOSETTI F,MAZZUCCO E,GENNARO M C,et al. Simultaneous deter-
mination of sixteen underivatized biogenic amines in human urine by
HPLC-MS/MS[J]. Analytical and bioanalytical chemistry,2013,405(2/
3) :907-916.

[20] =kl smiigate, xR, ASISEAG 2 ANfE BE T I S HEE s
FEHELT ] TR SIAIIE, 2021 (4) :46-48.

[21] BRI, T, AXI0. Anfmmi 2 Sede 2 I\ AT AN BE T AR e 2
KL BEEESIAIE, 2021(4) (49-51.

[22] algle, AR T, FEAE, % AP ZARAR R & HPLC JHllE A
W EITE )] fREEEEE ,2015,37(1) :3-6.

(23] LN, P, BERIRS. AR e i e 7K™ S A I i AT E B
P ] iR S T4 ,2015,36(1) :106-109.

S G GG GG G G GG S G G S GG S GG S W G G W G G S S GO GO PP SO G W

(B4%% 181 W)

SE 3k

(1] Z=580m, iTA R, 20, 5. ISR Iy SR A v SRR R e R 5
FOmFFELT ] HREI AR, 2001, 7(1) < 1-5.

(2] Z=dam, s, XHH A, &5, I IR A By Rk 43 1 94T
[J]. HAER R, 2002,35(11) :3-6.

(3] 505, FEIRURIEP L0k A 500 TS C1//oh FAEL S
2006 FAAARFLASE. Abnt: HEHREES:, 2006,

(4] B&ELT, TRk, B, 5. MR R ] MR, 2000,42(4) ;
37-40.

(5] BRIZTC, TS, 708, lEz2hnelar Susa [T ], s, 2003,36(3) «
9-10.

[6] Jehkate. WA=4k BE M B RE DL ORI [ D). T8 TR,
2012.

(7] 5%, 5K18, Ftse, 5. EWBORTENA- A b i Tt e [ 1.
AR 2010,38(22) 1 12013-12015.

[8] B4, P Ll 5. IR 22 it B R e L) ]
HrEMRE A, 2013, 19(3) :83-86.

(9] T, Bty JE R, & P - e A b BT HEZ2 L T
Gl mRER AR ERREAR) ,2016,31(5) :862-866.

[10] KOLLER J B C. Der tabak in naturwissenschaftlicher [ M ]. Augsburg:

Landwirthschafilicher und Technischer Beziehung,1958.

(1] SR Aok, R, . ISP ElER: Y64 it Lee MA=<
BT ] 3R AR, 2019,34(5) <27-31.

[12] SR8, AL, W2, 55, VU5 FIE RS REEE A HOBU N e 7o MR B
rhRZ AT ] iHER R, 2016,55(21) :5612-5617.

[ 13] SURAE, FEFRIT, A0, 5. BRRREE AR g AR A0 B AR
[J). TP 274 ,2011,23( 1) ;18-19,23.

[14] JEFR,FUSHE, (TTHEEA, 55, A B RE AR R BEDE ISR BT I I 5%
[T]. Bl TollAH,2012,33(23) :73-75,80.

[15] SR/, VFRRSE, e, 1) P AR I RS e AR B 255 B 1) 75 U 1
[J]. &k TAlERRY 2012,33(20) :137-141.

[16] £, E24, G, 5. BIEHE AR IR D[ T]. JHEREL,
2007,40(2) :48-52.

[17] sz, XU, #2808, MEEER: (M. dest: h Bl R,
2011.

[ 18] #7UT B, ALy, IR, 4. A B A A B i LT 1. 7
Al A, 2004( 1) :63-66.

[19] 255, 0 s, Dok, A Tt e ) ). MERH, 2004, 37
(11):7-9,14.

[20] FEFr. M M. Jbnt: R Eal b, 2003.

[21] FHE2, Sy, 450 i, 5. ISR R S5 U B I A SRR
SIMTLT ] HERHSZ,2007,40(3) :9-15,22.



