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Optimization of fermentation conditions of B-carotenes degradating strain HC-3
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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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15 mg/L.
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Fig.2 Effect of sucrose mass concentration on the
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degradation rate of B-carotene and

cell dry weight of strain
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Fig.3 Effect of nitrogen source on the degradation
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Table 1  Factors and levels of orthogonal experiment table WG RARIBA 0 EAC
) = Table 4 Changes of aroma component in
KA A/(g-L™Y) B/A(g-L") C/(g-L7") D reconstituted tobacco concentrate before
10 2 2 7.0 and after treatment with strain HC-3
2 20 3 3 7.5 e 57 A EL
TR - _ X%
3 30 4 4 8.0 [/ min fea b ATHEZL gt
1 13.051 FF 5 0 i) 0.216  0.166
32 ERKIBER 2 15.322 (+) - kptsks 0.382  0.367
3 16.307 S 0.435 0.378
Table 2 The results of orthogonal test 4 18.175 2 — R AL % 0.446  0.403
5 19.892 +— 0.093  0.063
e LB K& fﬁ} 6 21.106 KW 0.297  0.303
A B c D /% 7 26.578 E+—ke 0.454  0.519
1 1 1 1 1 42.64 g 29 753 1.2.3.4- %%;1,1,6 o111 0.008
2 : 2 2 2 92.35 9 31.844 RN 0.071  0.096
3 1 3 3 30732 10 32.395 KW 0.517  0.320
4 2 1 2 3 88.73 11 33.190 E+=% 0.402  0.419
5 2 2 3 1 89.95 12 36.162 KB 0.167 0.525
6 2 3 1 2 18.81 13 36.200 1° 8‘135‘1 2= 0.140  0.236
_AS
7 3 ! 3 2 7.9 14 37.505 S 1.724  1.634
8 3 2 1 3 61.06 15 38.487 KL 0.113  0.152
9 3 3 2 1 90. 63 16 39.071 5- 23 -1 - IELIREEME 0.149  0.138
k, 68.770  70.443  40.837  74.407 17 39.566 IEA-Puke 0.137  0.305
18 39.859 S 0.181 0.156
k, 65.830 81.120 90.570  63.707 B !
19 42.514 SO -2 o 47 0127
k, 77.217  60.253  80.410  73.703 : I A : :
2z R 11.387  20.867 49.733  10.700 20 42.857 5 I PN 0.151 0.163
B A B C D 2,3- "5 -2-
ﬁﬁ;: 3 Cz . ; | 21 43.303 LI SRk 0.279  0.129
EEERIN >B>A> 22 47.063 — SRR B P TG 0.367 0.983
23 50.113 4,7,9-EwG =/ -3 -8 0.534 1.299
23 BMEFESNHER 24 51.425 EAh 0.458  0.218
- s ;
Table 3 Analysis of variance of degradation rate ;Z giﬁ; 94 ;gﬁ 4’87 T;ﬁjfijgﬂ éjg; gzg;
EZ5RE WEF M AME FLb FInAHE B3 27 55.216 PR = LR 0.432  0.967
A 209. 646 2 0.975 19.000 4- (3 -FIET ) -3.5.5 -
28 57.091° 20 T g B Ty g 11977 2.048
B 653. 245 2 3.040 19.000 9 61.017 - 0.411  0.928
C 4 142. 679 2 19.276 19.000 30 61.990 i e 0.347  0.235
D 214.918 2 1.000  19.000 31 62.122 Nk 0.139  0.180
PR 214.92 2 32 64.144 SHAE 29.953  39.130
— 33 68.006 ¥ 8 FL N R 0.383  0.389
i« FREFEE(P<0.05) 34 68.475 F R Y s 0.367 0.423
35 70.144 SR 0.759  0.623
Shor T AR B, AW AR BRI (B %6 70.9% e e
N o - N 37 76.458 7,10,13 — |75 RIS 0.577  0.616
7 0.616% ) 4,7,9 - BEH —J& -3 - Fi (£ 38 78.419 DA 0.916  0.707
s — = . . 39 78.709 o — PFRIER 3.233  3.007
0.765% ) 4 — 33 - B - — 15 o
0) Ak - B A K i (42 & 40 79.718 FIEA 0.601  0.695
0.933% ) 9 - ;B3 -4.7 - BE Y =I5 (1R 5 41 85.748 IE Rk 1.184  1.829
e N 42 88.328 I A I 0.164 0.197
2.730% ) KPR = L WE ($55 0.535% ) 4 - 43 91.175 E Pk 5.165  6.895
3_PART ) —3.5.5 - =HE -2 — I 44 92.922 iy 0.168 0.210
(3 -=A 1) o ik # 45 97.321 E -tk 0.782 1.154
M -1 - ($#£50.071% ) (NS ER (5 46 98.263 Py pu ks 5.485  7.704
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Table 5 Sensory evaluation results of

reconstituted tobacco concentrate before

and after treatment 4y

FE A AUR AU VR AN AR R By

AbBRET 7.0 6.0 6.0 7.0 7.0 6.0 7.0 46.0
AHE 7.2 6.2 6.1 7.0 7.0 6.2 7.0 46.7

3 4hig
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AL, IR e R e 2 N A5 2 & Ak HC -3
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