2023 4 8 A AT KFFR(ARHAFIR) Aug. 2023
% 44 K% 4 B Journal of Henan University of Technology ( Natural Science Edition) Vol. 44 No. 4

INMCEBPEET AN =R REE A BETTEMT
EHIR M

TKA,a®%eEe, 7 #

THILKRF RBEHRFR, THARREEZHEELLHE, TMd # M 450001

WE.FHaZLARTORANLERE, EARAIE HE REFAG ChE RAARBE T BAHRE
NBERIFOH, RAREMA G T ABF A EREREAN L BERA R, N IR0 B LB ) R
RO =M BEREAASEFSFZ R ETN T, AEmad = ARG AIBAR, T 4 A 3005 P 5
A (2-R A -6-F Hutvg 2,6 —=FHhabvg 2-F Ak fo 2-FRAAR )N ERLE BN Y, ik
R AR IRACEE P T ) 2 R R A ek B AT E GRS AL, R R B KR v BRAL B R BT A AR b
AmPALEERE A E— T RELRGTHERLF0 2, R 2-R & -6-F K ubvg 48 4 i A, &
MmEOS L ERLETETRS, WAF2-AA-6-F AR AT EL XL ZRALKERRKIL
A A 2-RA-6-F AW AT 0.4 o/L, KB 42 h BFAchn K BERT] 144 h, ESL &84T AL
HE vy 39.88 o/L T A 38.85 o/L, LA 2w 7.18 mg/L &5 E 498.59 mg/L, FRALEE L F) xF =
R BEREARABESER AL EARRY R, TEERGEL 2,

KB =R K E R ;&b & SR EE 1T A

h B4 %KS.TS201.3 XEkFREAD A XEH/HES :1673-2383(2023)04-0067-07
DOI . 10. 16433/j. 1673-2383. 2023. 04. 009

Effects of cyclase blockers on lycopene production by fermentation of Blakeslea trisporus
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Abstract; Lycopene has shown good antioxidant activity due to its special structure, in addition to its good
physiological functions in scavenging free radicals, inhibiting cancer cell proliferation, inducing apoptosis,
anti-inflammatory and prevention of cardiovascular system diseases. In this experiment, the fermentation of
lycopene was carried out using a microbial fermentation method, in which Blakeslea trispora ( B. trispora)
was selected as the fermenting strain and four different cyclase blockers were added to improve the produc-
tion of lycopene by fermentation of B. trispora. Four cyclase blockers, such as 2-amino—6-methylpyri-
dine, 2,6-dimethylpyridine, 2-methylimidazole and 2 -isopropylimidazole, were compared for lycopene
yield after fermentation, and lycopene yield was used as a screening index to select the best cyclase blocker
for the next experiment. The addition of cyclase blocker increased the lycopene yield to a certain extent com-
pared to the blank control group without the addition of the cyclase blocker, while the highest lycopene yield
was obtained when 2-amino—6-methylpyridine was used as the blocker at an addition level of 0.5 g/L.
Thus, 2—amino—-6-methylpyridine was selected for the subsequent experiment. The effect of the addition of
2—-amino—-6-methylpyridine on the lycopene yield was investigated. The optimum fermentation conditions
were obtained on the basis of single-factor orthogonal tests; the addition of 2—-amino-6-methylpyridine at

0.4 g/L, the fermentation time with addition of 42 h, and the fermentation time of 144 h. Under these con-
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ditions, although the biomass of the bacteria decreased from 39. 88 g/L to 38. 85 g/L, the lycopene pro-

duction increased from 7. 18 mg/L to 498. 59 mg/L, indicating that the yield was significantly increased.

The results showed that cyclase blockers positively affected the production of lycopene by fermentation of

B. trispora and significantly enhanced its yield.
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of lycopene
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Table 1  Effects of different blocking agents on lycopene production by B. trispora
L U 1) Wi/ (g L") Y/ (g L7Y) PR/ (mg L) 4l /%
%5 % R 0 39.88+2.02 7.18+0. 40 23.36+5.95
0.2 38.70+2. 42" 310. 57+42. 08° 76.170. 86"
. 0.5 36.41+1.07" 402.37+24.61° 85.65+0. 11°
2~ 3~ 6 Y L , ,
0.8 36.57+1. 08" 397.65+0. 37" 94.01+0. 24"
1.1 34.09+2. 50" 329.75+4. 88" 95.79+0. 05°
0.2 38.74+6. 24" 20.13£5.27" 21.58+2.78°
0.8 34.98+2.02° 275.90=2. 45* 81.48+1.73"
26—~ T AL * * .
1.4 34.89+0. 95" 370. 42+4. 77" 79.65+0. 42"
2.0 37.31+1.59" 288. 05+85. 30" 87.29+0. 81"
0.2 36.43+2. 14" 196. 70+ 14. 83™ 89.83x1.42"
) 0.5 34.67+0.93" 220.89+12.92° 93.03+0. 26"
2 F S Dk e , :
0.8 31.26+0.29" 182.49+8.97" 93.03+0. 37"
1.1 32.45+1.41" 176.05+0. 19" 94.23+0. 17"
0.2 36.43+1. 74" 217.32+25. 82" 92.95+0. 96°
0.4 33.47+2.21° 228.61+2. 24" 94.77+1. 22"
2— 5 Ak R e !
0.6 34.61+1.48" 195.77+2. 96" 95.68+0. 03"
0.8 33.17+2. 87" 148.52+5.23" 97.66+0. 02°

1 < A B AR ] 75 R 2H 1] 25 B R B3 (P>0. 05) |, AN el 76 R 41 1] 25 5 .3 (P<0.05)
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Table 2 Factors and levels for orthogonal tests

iS5l
7K - - o - p——
ARIEELh B #m&E/(g-L7") € KFEWS I /h
1 36 0.3 120
2 42 0.4 132
3 48 0.5 144

M3, WEEY R EILAEGH
A,B,C,, RIBH W50 75 sk [A] 42 h BSE 0.5 g/,
R WERT ] 144 b, PR 28 32 Y04 I J2 S o e ] >
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FEL W 750 5 ISk ] 42 h S 0. 4 g/ L A IS
144 h, K3 F T Ay A 9 I TR] > 45 A i [R] > B8
J1[15=s O Ol s AR 2 NAEE 7/ B S K AN S a8 RN
I 2 6] A7 AE 25 5, (H 52 e a5 /s | TR) B 5 S
Brmi A LR B, BRI 0.4 ¢/1.,

Ji 2253 a3 4 TR 3 AR E A B A
e (8] 0 & [ o (B X 36 AR 40 2 7 i AR
3B (P<0.05) ,J5 22 53 B 45 3R 5 0 22 53 i



72

MHILKRFFR(ARHAFIR)

2023 4

A3 EXRBELR
Table 3  Results of the orthogonal test

W5 TR 22 I A B c YR/ (g L7 Tl E R/ (mg- L)
1 1 1 1 1 31.42 253.08
2 1 2 2 2 35.07 401. 45
3 1 3 3 3 36. 40 328.99
4 2 1 2 3 35.26 435. 46
5 2 2 3 1 36.74 311.62
6 2 3 1 2 32.61 237.28
7 3 1 3 2 33.61 339. 55
8 3 1 3 37.71 454. 41
9 3 3 2 1 32. 60 256. 69
k, 34.30 33.43 33.91 33.59
k, 34.87 36. 51 34.31 33.76
EL7/h
k, 34. 64 33. 87 35.58 36. 46
R 0.57 3.08 1.67 2.87 R\ >Ry >R, >Ry
k, 327. 84 342.70 314.92 273. 80
ky 328. 12 389. 16 364. 53 326. 09
s
ky 350. 22 274.32 326.72 406. 29
R 22.38 114. 84 49.61 132.49 Ry;>R,>R,>R
k4 EXBT ENH
Table 4  Analysis of variance for orthogonal test
EiFa 5 22K it 2 - 75 Fil A Y55 F {8 2
A 2.00x10* 2 1.00x10* 20. 244 *
B 4.03x10° 2 2.02x10° 4.075
T c 2.67x10* 2 1.34x10* 27.015 *
B 989. 03 2 494. 52
Bt 1.06x10° 9
A 16.611 2 8.306 33.257 *
4.568 2 2.284 9.145
LYE c 15.522 2 7.761 31.076 *
2% 0.499 2 0.250
Mt 1.080x10* 9

W # FRFEIN 3 (P<0.05)

—3,

U 25 R BRI H A A,B,C, LB
KA W) 5 38.85 g/L, T il 4L F 7 & 498.59
mg/L, ML RLEE 90.11%,

3 i

AR 5038 55 % L 4 B Ak Bl RE D AR (2 -2
-6 M ENENE 2,6 —— H ERnL g 2-H L mRme 2
S DA DR I ) XoF 7 AT 3 T A Y RS O 3 Y 2 -
G4 — 60— F RE bt g 4 Ay BHL OB 5], 7 i BE Al | X 2-
A K — 6 WY Ntk B F) 45 S 0 i 8] A K 8 IS
[ A7 B PR R 6 R E 2 R, 3 B R R G
Wi 0.4 g/L, S ANIFE] 42 h, & BEWS ] 144 h,

T3 2553 B A5 A Ak Tl BEL VeI 550 94 o e D) RN R i S
Vi) %ot A A e R TR A £ R R A R R (P<
0.05) , S Uk e s 90 i 4 A ¥ & 38. 85 ¢/L, &
HLL K 7= & 498. 59 mg/L,

I 0A: 0 e ok 4 v 7 il 20 3R 0 7 it R
& A 3 1 20 Ak i BH W 7 475 02 B trispora Tk
b A 7= ) S S Tn) L, A T2 AR A AN AR 7R AR
il 45 07 T AR SR AT 4 T A R R gE R 2L
Uk, v SRR B 58 R Tl Ak A 7= 3 2 3 4R I
R,
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