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Abstract; To explore the rapid determination method of gentamicin titer in fermentation broth during the microbial
fermentation of gentamicin. Gentamicin was fermented under optimized fermentation conditions. The potency of
gentamicin fermentation broth was determined by optical rotation method, ultraviolet spectrophotometry and high
performance liquid chromatography ( HPLC). The best fermentation conditions were: seed bottle inoculation
volume 2 ¢m®, seed age 24 h, fermentation bottle inoculation volume 12% , fermentation period 5 d. The
optimized potency of gentamicin fermentation broth is increased by about 70% compared with that before
optimization. The errors of gentamicin fermentation broth titers determined by ultraviolet wind photometric
method , HPLC method and optical rotation method are all less than 3% . The three detection methods can be used
in the rapid detection of gentamicin fermentation broth titer. The optical rotation method is simple to operate but

has a large demand for standard products. The ultraviolet spectrophotometry method takes a short time but can
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only determine the overall potency of gentamicin. The HPLC method requires peak time. Therefore, in the

determination of gentamicin fermentation broth titer, it is necessary to choose the best detection method according

to your needs.

Key words: Gentamicin fermentation broth ;detection method ; polarimetry ;ultraviolet spectroscopy ; HPLC
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Tab 1 Potency analysis of the combination of seed bottle inoculation volume and seed age

RN I E 7 Pt &
8 h 16 h 24 h 32h 40 h 48 h
1 em? 85 254 1852 2472 2421 2315
BENHE (u/mL) 2 em? 152 487 2741 2654 2587 2274
3 cm? 216 1126 2683 2641 2071 1926
1 em? 98 261 1862 2486 2438 2327
UV #(u/mL) 2 em? 168 482 2761 2669 2597 2291
3 cm? 224 1139 2674 2653 2094 1954
1 em? 105 258 1877 2481 2427 2324
HPLC #:(u/mL) 2 em? 171 493 2756 2663 2585 2285
3 em? 237 1129 2691 2674 2083 1935
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Fig 2 The pH change of fermentation broth
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Tab 2 Potency analysis of the combined results of fermentation flask inoculation volume and fermentation cycle

BN AN T KB
3d 44 54d 6d 74 8d
8% 1032 1978 2468 2679 2441 2516
‘ 10% 1537 2735 2943 3159 2714 2239
G (w/mL)
12% 1846 3274 4217 4121 3682 3269
14% 1184 1642 1743 1701 1687 997
8% 1068 1956 2510 2741 2458 2524
10% 1552 2749 3002 3264 2723 2245
BHM D (uw/mL)
12% 1859 3269 4229 4136 3674 3284
14% 1201 1657 1753 1721 1691 983
8% 1042 1994 2497 2716 2451 2531
. 10% 1547 2751 2967 3187 2729 2041
OB %75 (HPLC) (u/ml)
12% 1851 3281 4234 4129 3691 3276
14% 1196 1649 1761 1698 1699 1008
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Fig 3 Standard curve of ultraviolet spectrophotometry
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Fig 4 Standard curve of polarimetry
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Tab 3 Comparison of three methods for determining the potency of fermentation broth before and

after fermentation process optimization

M (u/mL)
o ‘ - K, - K, %3 22 K, - K, #XIH 2
etk (K, UV 3£ (K,) HPLC ¥ (K;)
1 2647 2715 2681 2.57% 1.28%
o 2653 2694 2690 1.55% 1.39%
Ak
2671 2714 2711 1.61% 1.50%
K, 2657 2708 2694 1.91% 1.39%
1 4531 4594 4671 1.39% 3.09%
3 4468 4542 4587 1.66% 2.66%
Ak fE
4529 4624 4652 2.10% 2.72%
K,y 4509 4587 4637 1.73% 2.84%
R %o 69.7% 69.4% 72.0% - -
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V5 CEAN L6 1 AN OB (35 0k = Fh AN [R] DR
R R R WK 7 V5 A DR R g 3% K B8N K
e Y LTS

TERWE T ZAUAH , S AR Bl i AR S 19
A R BUSASL T 2 em® TRhF 5520, 16 T 55
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