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Abstract

In order to synthesize glutathione (GSH) by microbial fermentation, a mutant strain with high
glutathione yield was screened in this study through UV mutagenesis of Candida utilis and lethality
test on the original strain by selecting ethionine as resistant screening material. The orthogonal
design experiment with 5 factors and 5 levels was used to optimize the fermentation conditions of
glutathione synthesis, including the culture temperature, the rotation speed of the shaking table,
the ratio of peptone and ammonium sulfate concentration, the initial pH value and the composi-
tion of inoculation amount. The results showed that when the fermentation temperature was 26°C,
200 r/min, the ratio of tone and ammonium sulfate was 5:2, the initial pH value was 5.0 and the
inoculation amount was 10%, the glutathione yield of the mutant strain was the highest, which
reached 187.31 mg/L, which was conducive to the synthesis of GSH.
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1. 5|8

B HIR(GSH) 2 — M A Z R IR H 2R = A &9, i & MRS A e,
HARET A AL AL [1]. GSH EEAFIDIE, Mg, (5557 S %% R B ok
B RBAE2] [3] [4]. GSH KA RIS REF 25N RA, G5O MERIR[5]. MERIT VSR
[6] 7]~ 5 ZCEEIE[8][9]; WREHERF[10] [11][12] Ml 13] PRI 14 59IE 1515 . BHEHAk—
FOE LB I FIRERE . A B 6 R AE ) R AR AR T2 [17], Hr R YR B2 B AT E =4
FEH BRI EE v, Rk, B S BEH AK A & ROK T, ST B AR B R B R A AT AL

RSO R AR S 5 AR AT 7 AR 22 B BE B MR EAT S8 /M 578 S B2 SRS, e 2 &7 GSH HIRAR
BRAR, RIS 0] i 7= 4 JoEH IR AR R R AT RS 7R 2 AR AR AL, LIS & GSH 7ER A TR 1 & &

2. REF%
2.1. #%

2.1.1. EHk
FERR 42 B (Candida utilis), HARSZLS ZIRAF

2.1.2. R S5E
5°5- XU AR A 3 28 R (DTNB):R W H 23K EAEMRHEA R AR, HAhil7m38 8 E = s #rati
SPX-0128 FUAEALREF-4 , TR VT RG] s THZ-98 HiR R % 8%, Lilg—1HRIA U H IR A YI-1340
MBI EE TAE G, I IME L4 HVE-50 R85 KE#, HA HIRAYMA A#]; PB-10
FREE i, $e 2 A Bl 2 (AL 7)) A PR A 7] ; UNIVERSAL 320R A% 204, #5[F Hettich A & ; UV-550PC
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LA e, BT R A IR AT #2WE%, Eppendorf 2 7] .
22. FE

2.2.1. IESFHE

RHRFF4% 3755 HIETHE 20 /L, E PR 20 /L, BEREF 10 g/L.

FhrRE AL HENE 20 gL, BN 20 gL, FEREE 10 g/Lo

RIS, AR 30 /L, BHRRA 4T 3 o/L. BRAREE 0.5 L, WO 15 /L. HIAIRE K H 5
P LA AR A

2.2.2. EMREX B FREREIZ

BRI PR32 N YEPD #Hf R 93 b, 30°CH9E 2d, kB ERm b, HEEFELE, B
RMTEAC IR BRI — 3R A, BeFP 2] 20 ml YEPD 1157721 250 ml =i+, 30°C, 200 r/min
PR B 57— BRI 1] DA 48 b7

2.2.3. BIMNET

H i) 2% () B S TR AR B, 43 S ml TR AR E T BRSO 90 mm (B I, B AN =L
30 cm, kI HEREAR AUK M TIONERIRIE G, KI5 PR 5 IS i ek 2% 1, (4
AN B B AT AN IR [B] A BRSF(0~120 s) [18], BEFS 10 s HUFE, &ASFILLH 200 pl. /MBS
PRTERRE G FATIRAT 3 P 7R, BB PR T 30°CHERMAECR 7% 2~3 d J5, FFLIRE UV iF
AR PR ERAT R YEPD “FARAE RN B . BN PR B2 SRR AT VG B BT, BRAR UV 548 ]
XoF B R 1) BOBE 2 1 50

2.2.4. MMEFENZ REERFH L BRBITERHOEN

38 B I B AR B AT B AR K 2= R0 g/L 0.3 /L. 0.6 g/L. 0.9 ¢g/L. 1.2 g/L. 1.5g/L)I
ARG TR b, AR 30°CE AR TR 2~3 d, MUEETR ARG, P BOEE VL TR IR LA
B B AR B R, IIMIEFEGIEMIREE, PUtEifiky) L BRRT H R BRI SO0 5 225 SCR[19]
MEIERIE 60%~T0%I,  TUE MR AT T 200 20 BR IR AT i ik

2.2.5. GSH B EHkEFiE KBRS E M8
R i AT AR IEERALAX 10 UOE IR, SRR Ja U8 A W H B> &, DU i = e, g s
SE R 7 AR IEAT SR 8 S0

2.2.6. IE3ZLIE Bt

S CR[20] S S5 A B R R SE IR T IR Sk IR J7 %8, BUXTERFRIR B . RRIRALIE . HI46 pH H. AL
ZEE A RS TO AU B R B (R R B2 LU AP 5 DRI 3R 5 /KP4, A0 l#E S 50 mL 35 %) 500 mL
PR P IR SIS 5 AT RS, @ e GSH 1 &R T At .

22.7. REAISAMHRSENUE

B REAE )R I (DCW): H 5B K B0 Ja 3 B B AR DG 2 Ik, BOUER R, T 60 CHET
EEERE, HEHART P EEL).

R TTIES SCBR[2 1 1T, 2 f5 KA DTNB [22 17502 40 N GSH 15 & .
2.2.8. ABGIH Hh

B 2: 4 FH Origin2018, KA SPSS17.0 B AT IEAS WIS B vh 5 B2 04, AN [A) A 38 A] Hb A FH 5
KK Z 0T, M P<0.05 WA ZEREE, BFHARKKEST =K.

DOI: 10.12677/amb.2021.101002 9 AEYIRTI


https://doi.org/10.12677/amb.2021.101002

it E

3. ZRE N

3.1. BIMBELSR

TEERANT T2 AN G PR B (R AN AR TS LR, BRI (A B R s, g5 1l 1 . — AN,
SHF T A= E R, SOERLE 75%~80% (A, BN R, BIEREREE, HTIH, feEs
HNETHZE K 20 W BT FE B4 30 cm &b, BFIA]N 80 s B ik RG2S AR .
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Figure 1. Bacterial lethality curve under different UV ir-
radiation time

B 1. TERIMNRHEEF S THE B R

3.2. Y HEER I EERER

CWERIRE S BRI R WA 2 P, 8572k 0B Mk B SEI0 TR AR I B2 2 [AAFAE
FHHEMFERN KR, MEORERKEMIRS, BRI G . LMK 900 mgL i
BACEN 73%, ASCEBUZIRFEVE R TPAHE IR R, 2 PR0ES—k 9L HEHK, GSH m&I1A%] 113.02
mg/L, HEHREHRIER T 23%.
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Figure 2. Bacterial lethality curve under different ethio-
nine concentrations
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33. KBTI ERNHRASHR

AW FE TR L25 (5) A BEiH5 2235 32 S b 3 (A R R IR B IR B 2 Lh . W0%E pH . HEfh R, R
P T P R B8 P S 21 R P LA IR 3R L /KCTAR I (2 1) B8 U A 1 B% 5 RIMANRE 97 3, Brdtia
BN 50mL, MEMRHN GSH & &, EXEHRILE RNk 2 frn, MIERZRBE R AN, BIKE
B S AR ZE R, HOARETEMmR R, & IZ0 A A Dt K G e s ma iy AR IRl >3 97
WEE > EEMRFRMEREREZ L > Y46 pH (A > g, B rRHE4H G ESD3A3B5C3, #EIRFEH
T EMT AR WA 3, WIESTRITT Z i 8 R A3, #IRFE X GSH 1 & i3 . O IR IR
FE B A RRFI R BRI FE 2 L, AR R 3% GSH. 1= S s AN 635, e 1 55 7R B AR A0 264424 : 200 r/min.
BRI g 26°C . PR ARERERE 2 L 5:2. ¥I4h pH {H 5.0~ AR 10%.

Table 1. Factors and levels

1. AFEkFE

KF A B i e LB
C HAMR/C iR 4 pH 1H B (%) HEE/(C) #%3%# (r/min)

1 15:2 4.0 2 22 120

2 15:4 45 4 24 140

3 5:2 5.0 6 26 160

4 15:8 5.5 8 28 180

5 3:2 6.0 10 30 200

Table 2. Results and analysis of orthogonal test design
2. EXRERITERS DR
M oas A B C D E G/?Eg//a; ;i

1 2 1 2 5 2 165.26
2 5 1 5 2 5 177.18
3 3 2 4 5 1 164.18
4 5 3 2 4 1 161.68
5 1 5 5 5 3 178.13
6 5 3 5 4 178.72
7 2 5 1 4 4 172.33
8 3 5 2 3 5 187.31
9 3 1 2 2 168.46
10 1 1 1 1 1 160.36
11 4 3 1 5 5 179.23
12 4 4 2 1 3 163.36
13 2 4 5 3 1 165.66
14 1 4 4 5 183.72
15 5 2 1 3 3 175.36
16 3 1 3 4 3 177.89
17 4 1 4 3 4 172.89
18 1 3 3 3 2 176.27
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Continued
19 3 3 5 1 4 175.44
20 1 2 2 2 4 171.79
21 2 3 4 2 3 169.63
22 4 5 3 2 1 162.69
23 2 2 3 1 5 170.42
24 5 5 4 1 2 165.55
25 4 2 5 4 2 167.12
k 174.054 170.716 171.148 167.026 162.914
k, 168.660 169.774 169.88 169.950 168.532
ks 174.656 172.450 173.198 175.498 172.874
ks 169.058 171.984 171.194 172.548 174.234
ks 171.698 173.202 172.706 173.104 179.572
R 6.00 343 3.32 8.47 16.66
Table 3. Various analysis of orthogonal test result
3. EXRWERFED
3N i Z2~FJ7 A H F1{H P
A 152.365 4 6.687 0.046
B 37.745 4 1.656 0.318
C 35.506 4 1.558 0.339
D 209.980 4 9.215 0.027
E 784.849 4 34.443 0.002
R 22.787 4
4. &g

RICRHPEANEAR . LR ISR & Bk

B N

i

FEH R AR 22 B BE TR PR - I 1A

SO Bt BEAT AL B TR AR A, SEBL T AN A I BRIR BEIAE 187 mg/L, L BRI AR R A [23 94 e T
ki, T BT R =0 S T ARB AR IE, MR L R AT R AR, T e

7= GSH 1RE /1, LAES| TOAGAE 1t H 17
EEUWHE

I AR RHFA I 410 H (2018GXNSFAA281023).
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