V. WS TIESFIR % 14% % 8% 200% 8 A

Eco-Environmental Chinese Journal of Vol. 14, No.8  Aug. 2020
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

NEEH: “TAEKGERFEL BN KRFEREALBEEIOFFLE
g (—)

: DOI  10.12030/j.cjee.202005121 PSS X703 CHkERIRIS A

WRDT, SRR, RATES, . YA 2 R B 25 TAR T R OR M RRIE 5 0G5S e Wi i [T]. P58 TR 224, 2020, 14(8): 2020-
2029.

YANG Xiaofang, JJAO Ruyuan, ZHU Xinmeng, et al. Profiling and identification of fermentation odorants from industrial
production of antibiotics [J]. Chinese Journal of Environmental Engineering, 2020, 14(8): 2020-2029.

A 2 25 TR SO AT 5 3 0
Pl
BUES, BRSO R A, TRAT, T A

L ERFEBRA SRR O, ARKI¥ERELALZEE, JLIT 100085
2. E B2 B A SHEE G P (X)) K =M, X155 322000

3. ERNERE RS, dLIT 100049

4. 2l 25 Ay A B2 "I PR ORES , A1 K 050015

5. E R G AE SR L, KRR R R SR E SR E, JLE 100085

F—1EE: BRSE (1981—), %, tHE, ISR G . W5 M RIS PiEs R, E-mail: xfyang@rcees.ac.cn
SEEEE: BRI (1970—), B, L&, Wi, PRI BEKE¥, BE-mail: wgds@rcees.ac.cn

B B PR A R A S R TS B 5 R i OB RHE 2, 32 M N I A 24 Al i) 5 A R 9
Qi MR DAZLEE R . DUBRER NN R 3 Fpi L RSB 25 i R e A i R o ), R ATECE P M . T
G SN TIERIE MBS 2 T B T, AT R B AR R A B SR TS SRR . SRR 3R R
R URRIE | R A M R EZEREOR; BUP S ALY A ME KAy, Mo, N
B . 2-C B EREFIR N, WA A RRIEY . RPN E R LR TEAY R &R, HRTHKE
EU R R TR RMBERER KBRS KRIGEH (OAV) BT 25 R R W] . 2-MIB Ml - R K 2 Fifli 6 259 it
LT R A WA T SR TS BNy 5 T U PR 3R 4 A TR B Y A I e RO 2 i AR AU HL A AL AL TR
JR R, IR IE R A 2 0 3 MRS, BB EAMBIAATER ., SRV R ER B R L, 5
T S R TG Y ELRZ R TR, 2% BRI B A B AR E A X SR AN B 3 o A AT TR A () i Rl T AR R Y I
WRTS UM, DU BT A 3R 1 S R 75 s BRI BR B A8 PR (I 2%

RUA W2 SORTS Y RREROMT CHETS Y

o E R PR R IR ZG A 7 R E . SEAER, PUAE R B2 AR P B ep A Y SR TS Y S L R Y
RARBVRIE Z . BRI H £ 2 U2, 0k 48 B K Ak B 22 T ) 24 4 M a2 25T ik e 18 75 G 3 PR A
W2k, KREadiaA: RIFR 2R A T 247, IFAE7E T 2HOR & AR . PREET5 e
0 ) R AR R AR 6 BRITTAE 2016 4RI A kA T (BEA TR RMRITEr ) | Kt m LB
SR URE 24 B3 0 A 7 TS G IR BEKCEAE N BE 2T S sk (0 R R N Z —

s BEA: 2020-05-20; RFAHEA: 2020-06-08
EEWB : HERS 5 P56 R E A S s (b E AR B A S BT 5T hob) LA (19Z01ESPCR)


mailto:xfyang@rcees.ac.cn
mailto:xfyang@rcees.ac.cn

%8 Weds a5 . BUA R AR 25 TRE s SRR A RRAE-5 SCHE TS G i) 2021

SRS Qe RO R Gy, SR R RO A T R AT PR v B A AR T R Y S R A
51 K& W5 Y B Bk 2 A ] 25 77 A ) S A (] T 7 3 SR 3 S T B0 it 7 A A MR R — il
FROR I S0 o Brs 2 R BEd 25 T 2048 W2 R B4 W0 9 R 2 D e A R B b2 RG0SR E
PR ECA B Y, T AWM LA TSGR BRGS0 E 1 iR . 78 & B R 75 &k
P B T N BT A K e s RO AT I SR R I, DR 23 777 26 T S HE TR R e I R 7E i S B TRURIORS T 26
Wb, EMHREAVER, XS AEEAIBERNESR. BRSERERY . RRHA T2
AR IR R OR ROk B R TR s B IBORG I 55 R T R 5 K M A HLA) (volatile organic compounds,
VOCs) {5 G4 19 T2 BEREHCIE 5 105 7K Ak LR TR s Ak 35LER 15 I e A % R A VOCs ¥ e [ il b7

RIS KRS VOCs VOCs VOCs

________

K AL 3
N
----- e

B1 MEZRLABHAEURERSTTHSTEROBRK
Fig. 1 Simplified flow chart of fermentation production of antibiotics and release of gas pollutants
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Table 2 Odor characteristics, odor concentration and inorganic component concentration of fermentation off-gas

\ o ) R }

RIS BESEEA SRFHIE CO,/(mg'm™) H,S/(mg'm™) NH/(mg'm>) HXHEEE/%
T/ME KM T

FAR 26 TAERR, 2Bk 4121 231739 24023 >1 300 0.5240.36  1.000+0.430 >85

DU ZE 20 AP, TRk 309 23174 3382 >1300 <0.05 1.000£0.500 >85

TIRH 12 AR, HIE®R 3000 9772 5114 >1 300 0.18+0.02  0.068+0.014 >85
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Fig. 2 Electronic nose 10 sensors output of three fermentation off-gas
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Fig. 3 GC-IMS two-dimensional images of erythromycin, tetracycline, tylosin off-gas and fingerprint plot
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Fig. 6 VOCs concentration detected by GC/MS from different broths during a full fermentation cycle
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Table 3 Key odorants detected in the fermentation broth
=3 >
BN WA R LR (g L) URAROAY
I/IME HRE
2-MIB HIR 0.01 2971 15412
T RE tk 0.004 6227 13 882
2,6-T- i EiYJNUS 0.018 188 324
FE RN RSB AR 0.01 52 198
R B (SEUN 0.03 7 15
B oy i PEAR 0.01 0 11
RS FHEZE A 0.1 2
2-Z L BETEIA 0.3 4
TR Ak 45 0.6 5.5
BRI LS 3 3 5
& AR 0.1 1 4
T HRR 0.34 0 2.7
L H IR 45 0.6 1.4
2,6-T- 4t EJUS 0.018 32 100
% A& 0.1 33 90
B S 711 SV 0.03 22 39
T RS 0.34 13 30
AR IS 45 16 25
MR T = R U 0.01 6 18
BRI LTS 3 4 17
2-ZFC B BE IR 0.3 3.5 5.5
DY kg IR 26 1.7 3.7
L RS 45 1 12
S P BRI AE AR 0.01 84 249
T = i PEAR 0.01 14 40
B2 - S 71 [=E AR 0.03 17 36.6
BIRWE il PNV 0.1 4 8.6
LIPS TR 33 3.8 6.5
BRI LTS 3 12 2.8
L H IR 45 1 2
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Abstract Complaints caused by odors from the fermentative production of antibiotics is challenging in China.
Appropriate control of fermentation odorants has become an urgent environmental problem for the
pharmaceutical factories. In this work, the characteristics of fermentation odor emitted from production of active
pharmaceutical ingredients corresponding to erythromycin, tetracycline and tylosin was investigated, using
different analytics including olfactory evaluation, electronic nose, gas chromatography-coupled ion mobility
spectrometry (GC-IMS), and gas chromatography-mass spectrometry(GC-MS) analysis. The integrative results
showed that there were significant differences in the odor characteristics and composition of volatiles among the
distinct fermentation off-gas samples. The untreated off-gas derived from erythromycin fermentation had
obviously musty flavor and the odor concentration was significantly higher than that of tetracycline and tylosin.
Gosmin and 2-methylisoborneol (2-MIB) were identified as the key odorants during erythromycin fermentation,
while the peculiar odor oriented from tetracycline and tylosin fermentation is probably owning to the mixing of
oxygen-containing organic compounds such as aldehydes and organic sulfides. Among the three kinds of off-
gas, the one produced from erythromycin fermentation was more likely correlated with odor pollution and
having difficulty in deodorization. This could be attributed from the characteristics of large emission load and
very low odor threshold of odorants. By analyzing and identifying the odor pollution characteristics of different
kinds derived from fermentation production of antibiotics, the findings could provide a reference for future
treatment of odor pollution and safer environmental management of fermentative antibiotics production.

Keywords biopharmaceutical; odor pollution; profiling analysis; key odorants
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