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Optimization of Y-polyglutamic acid production process
based on reed hydrolysate fermentation

XU Jia, FENG Kunpeng, ZHANG Zhigiang, WANG Yingsai
(Xiong'an Institute of Innovation, Xiong'an New Area, Hebei 071700, China)

Abstract: In order to reduce the production cost of y-polyglutamic acid (y-PGA) and realize high-value utilization of
renewable resources such as reed. the feasibility of establishing a new fermentation process control strategy for the preparation
of -PGA using reed hydrolysate as carbon source was explored. Firstly, the effects of cellulase dosage and substrate
concentration on reed hydrolysis were studied; Secondly, the process of fermentation and production of y-PGA from reed
hydrolysate was optimized by segmented culture and DO feed-back control strategies. The results show that after
pretreatment, the total sugar concentration of reed could reach (76.64 & 1.74) g/I. under the condition of 10 FPU/g
(substrate) enzyme dosage and 10% substrate addition; the reed hydrolysate was produced Y-PGA by segmented dissolved
oxygen feedback-batch feed fermentation culture, and the final yield could reach (46.72 4 1.18) g/L, with the production
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efficiency increasing by 46. 06 % compared with batch fermentation. The use of reed hydrolysate for batch fermentation of -

PGA is industrially feasible, which helps to reduce the raw material cost of its commercial production.

Keywords: fermentation engineering; reed hydrolysate; y-polyglutamic acid (y-PGA); fed-batch; DO feed-back
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AL UV-1800 AN G T, 1175 480 B4R AL s SBA-40E A W48 A, 1 75 4 Bh 27 e A=  F 55 Pr 44t
1.3 7%

13,1 A 3K i il 4

1) Fit b 3

BB LA T IEUIRIE 5 em A4 MRREL, 3 I RHR B 25 %0 (B R B L, R [6)) i 28 LR AT
By 2 ML Fa i 2 FF 5% 18 150 r/min 9F 47 40 B, BF R 5K SR UEAT B AL B, 4D BR A F . KOH &
AYo RIRIRE 90 C L ARIRETIE] 2 h, TUAL B S 8 R K Pk 2 b v AT A

2) T figt

W A A B AT K A T R R, £F 4 Kl (Cellic CTec 3) B & 43510 5,10,15,20
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Fig. 1 Effects of different cellulase dosages on enzymatic

hydrolysis of reed
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Fig. 2 Effects of different substrate concentrations on

enzymatic hydrolysis of reed

—+— ODs0o —o— R JERER (g - L) S g
—a— KRNI /(g - L") —a—y-PGAF R /(g - L)
—o— pH
60 2
Fanl
% 40 | 4£
k
A
20 + E)
O 1 1 1 1 1 1 O
4 8 12 16 20 24 28 32 36
Fif fal/h
B3 EFEHKRMERIPEEBELET vPGATEF
A H T A A

Fig. 3 Changes of parameters in the process of batch fermen-

tation of reed hydrolysate to produce y-PGA
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Tab.1 Comparison of the production of »-PGA by fermentation of lignocellulosic hydrolysates
e W B30 Y-PGA 4/ (g+« L7 REEFRMI/h v-PGA 7@ E/(g- L7« h™!) ZBEXETFS
P IR SR 53 Bt DO-stat 43 4L 4K 46.72 36 1.33 *
F KA FF K AW 434t e 25. 60 54 0.48 [14]
K3 7K figg WL Gigiln 35. 31 48 0.73 [21]
1 AR 7K it W Syt 30. 87 52 0.59 [22]
N R K A T 434t e 73.00 90 0. 81 [23]
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1) 25 28 SR AT £ TR R A R AL B 5, 76 27 4E 3R il HI 55 10 FPU/gURA) Fl 10 Y0 IR e BE (0 2514 T
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A, B RAE YA v-PGA 7= 43 342 55 56. 40 %0 F1 24.52%
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HE K WA W S PG B, 8 0 T B R AR KK v-PGA AR BB CRE T, B AR A W ODyo, H1 22, 20+
0.88 $& i % 36.48+1.62, &KW 36 h 5 v-PGA BY/= it Al ik (46. 724+ 1. 18) g/ L, KA 77 R H (0. 89+
0.03)g/(L « WEFFE(1.3040.03)g/(L * h),
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