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The optimization of nitrogen source types and compositions
on the propionic acid fermentation

SUN Hao, LIU Yin, MAO Duo-bin, YANG Xue-peng, WEI Dong-zhi
(College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; The effects of nitrogen source types and compositions on the propionic acid fermentation were
examined. The results showed that organic nitrogen was better than inorganic nitrogen, the mixed organic
nitrogen were better than single ones. The optimum nitrogen source conditions by single-factor experiment
and orthogonal experiment were determined ; yeast extract and tryptic soy broth as mixed nitrogen source,
mixed ratio 2: 1 ,the concentration of nitrogen source 22 g/L.. Under the optimal conditions , the yield of pro-

pionic acid was 22. 89 g/L after 192 h of fermentation, which increased 26.46% compared with that before

the optimization.
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1.1 #85NEEE

FEER TN IR ¥ 1 ( Propionibacterium acidipropionici
CGMCC1. 2225 ) ity [ H ] 38 368 Tl A= 400 71 o £ 8 7 38
Hl s RS2 Y YE (yeast extract) B AL & H i
W5 [5 OXOID 24 7 ; [k K & ¥ TSB ( tryptic
soy broth) -3¢ [ BD /4w ; Jo/K MR A 8 oK
B — VB H b AR DR, 0 A i, SRR B A
A BRI

Bugbox R4 T AE %, ¥ @ Ruskinn 2\ &] 77 ; Vari-
an 450—GC S A @354 , 25 [ Varian 2\ 5] 7= ; Biostat
B plus5 T 4> A 3y B 55 & We G, 7815 DL B3 28 W) 775
TOC Multi N/C 3100 S fik sl & 2 Hr A, F = HE £ 2y
7
1.2 EHFE
1.2.1 FFigsHE WY 15.0 o/ L, Jok i
PR 41 2.5 o/, LKW — A4 1.5 ¢/L. pH =
7.0,121 ‘CKE 15 min.
1.2.2 REHEFE MWHHRIRY 15.0 o/ L, ok
PRE M 2.5 o/L, JOKHEIR S8 1.5 o/LiIRGH
1540 o/L(H M 5 # A B EE /R Ly 4: 1), pH =
6.5,115 °C K # 30 min.
1.3 ZWHE
L3.1 ®MFHEFFET LA 100 mL FhF5
IRk 250 mL € R 25 5 TEA LY 150 mL 4f
AR, THBIETFE R I G 121 °C K 15 min, A4 C
PRI AT 5~ W IR 79, DL 5% 1 4 ik 4
% 250 mL JR&BEM F,30 °C, 150 r/min 55 FF
48 h.
1.3.2 AEBSEEFREFREF MHNYS L
4 [ SRS R TEE A 2 LRI IRk K 45 R
Je— R, — B A (B min @A 0.5 LA
L FRBELA 30 min, DLORIIE DA FR B ) L I R
FFTE 30 °C PR FE I E Ky 150 v/ min, i@ 5 H 3l
i 2 mol/L. NaOH ¥k #5# pH =6. 5.
1.3.3 EXRW 7EARRRR AL, ot
PR = B B 1 2 A2 IR A AR ]

(A) EIEHE (B) , Fr8s & Rk EERE (C) ,RAHIESR
% Ly (3Y) HHTIEACIREG , N R ACER W 1.
A1 EZRBEEKER

K - A= -
A/t B/(g-L71") C/h
1 1:2 18 168
1:1 20 192
3 2:1 22 216

1.3.4 AEBMEFZE R OTEEX LB
R P BREAT A I TR R 1)80 CARFF
1 min; 2) L 25 C/min F} & 120 C,0 min; 3) L
30 C/min J} & 135 °C, 0 min; 4) L) 15 °C/min J}
2 180 °C, PRAF 1 min; AL F L 240 C Kl 25 i
B 240 °C.

1.3.5 #HRTENESTE BBE®K?2 mL,
10 000 r/min Z.0> 1 min, 5B F/KBEE 3 ¥X,105 C
Mt A S R, TS 19 40 T B DCW
(dry cell weight).
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Ay 12.5% ,12.7% ,11.0% ,11. 8% . TESZ4G
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P A B, UL IR ( <15 ¢/L) ARRT R T
BIRYI A TL 0 M AR RE 4 TR A B (A R 7 I 5%
i i (>25 g/L) B 2 P R A 3 - A
FERFW, R IRAE D 20 /L B P R 7 B A
H21.95 g/L.
2.6 EXHBER

IESIRBR A AR WA 2, A 2 AT, RS TR 7
SRR R Y TR IR B (A) > K i
8] (C) > FIRHSE (B) 5 IR A I 2% 1 A B (L I
A0 AB Gy MR RIREL A (YE: TSB) 0 2: 1,
FIRHEN 22 &/ L, KB R] 47192 h.

k2 EREBRER

s A on ¢ oam PR
1 1 1 1 1 13.06
2 1 2 2 2 16. 68
3 1 3 3 3 17.90
4 2 1 2 3 18.98
5 2 2 3 1 18.26
6 2 3 1 2 17.35
7 3 1 3 2 21.62
8 3 2 1 3 19.13
9 3 3 2 1 22.56
K, 15.88 17.89 16.51
K, 18.20 18.02 19.41
K, 21.10 19.27 19.26
R 5.22 1.38 2.89

Rt A R AR T REE AT 3 KR
MRS, fE L R BSR4 -3 7 i Al ik
22.89 o/L, lEARIALHIT Y45 R 5 26.46% .
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M, R PRTR A 18 P o SR DE AT D0 4. i B D] 3R
G 0t e AU O B A AL, HL AR 4R R

Yy 5 et R S A TR S A5 R, s A B
20 1. PRIBGE & 50U L ) | S80I B2 R A T ek 1] 3 4
R, Bl e A i T2 AP A8 IR A R
151 YE: TSB =2: 1, IR HE 22 o/ L, KIFHTRI192 h.
DUA I 4 5 18 4% 11 BE 76 701 A2 )7 IR TN IR AT T 119 2
KT 2, I REA R v IR ™ o, IN R ™
15 22.89 o/ L, UARIAL AT ZE R AR 7 26. 46% .
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