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The simultaneous determination of six substances involving butanol in

fermentation broth using high performance liquid chromatograghy

WANG Xin - xin, LI Wei

(1. Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China;

2. College of Life Science, Sichuan Normal University, Chengdu 610068, China)
Abstract: The simple and exact method for the determination of the six substances existing in the fermenta-
tion was founded by employing high performance liquid chromatography. The chromatographic separation
was performed on Aminex HPX - 87H with mobile phase of 0.05 mmol+L ™" of Sulfuric acid at a flow rate
of 0.5 ml*min~". Refractive index detector was chosen, and the column temperature was 15°C. In this
seperation condition, a good linear relationship exits between the peak area of six substances and their con-
centrations with correlation coefficient ranging from 0.9991 ~ 1, and the recovery is form 99.34% to 101.
11% . By the analyzing the samples, concentration of accessory production such as acetate, butyrate and
the reactant glucose were entirely in a low level, meanwhile, the yields of the butanol, acetone and ethanol
are close to the nomal level. Suitable separation among the six substances were achieved, and the whole
operation was consumed within 45 minutes.
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1.1 (2§

Agilent 1200 &) 2 BOBAH %X (£ E Agilent
/A%]), Aminex HPX - 87H ¥ (£ E Bio - Rad 24
1), Eppendorf 5415D 5> #L (7% E Eppendod 7
&), AL204 8 F X ¥ (Fi £ Mettler Toledo 24 7]),
Purelab UHQ £ /K 1 (3 E ELGA LabWater A7),
100 - 1000 £ B # ¥ 28 (€ E Eppendod 2 7] ),
0.2pm 7K Pt I8 B (32 [ Whatman 2A5] ).

1.2 X7

Filg(Srbrat, bERARET)  THE.ZB A
B ({514t , 2 E Sigma - Aldrich 24 8] ), M %8 .2
B TEARES (otnd, B FRANER

28,
1.3 iRt

Aminex HPX - 87H BIfa itk FEB R 15 C, 5
Zh84 0.05 mmol- L™ HIBLAR, /5 Stk A
BERES 1S min ZF, HLER 0.5 ml-min™', K 2%
HRETTRAR R 28, R 20 pl,

1.4 {REH gL w0
43 FIAER FREUT B2 25.0000 g, PIAH 10.0000

g, ZBE 5.0000g, # %5 15.0000g, T B2 5.0000g I
28 5.0000g, FIBAKERT 1 LWAREP, K
BT HE B HEE . TRANZBEYRER
AEFB(INERD. KIFEREHEEREE 1A
FRGK F B8, AC BUAE LR B %R B AR IR A o
BB VRAEIR & W ERERTH 0. 20m KPR UE B HE B
iz =3 LD - g = Eiprid

1.5 mHE&E

R—2 RN TEAEE LHER, LL 12 000
min”' & F B L 10 min /5, BRI L E A 0.2um
TRPEEBT IR 2 K, &/,

2 R 51tk

2.1 BIRSH

BHURSHEGBEE SRR AEFEEH
ZRETEER, BH 1.3 PHNEERGEIFEE
BV, LM, LM, TR, BT B 6 YR AME
HEEigAEF. EHEEREGT,UE S5g- L' TH,
2g°L'NEA,1g- L' 28, 3g- L i Ei¥E, 15 L' 2
M 1g- L' TRMIREIRA | L HPLC, ##
20pl, FSFMYIR A AR B B RIMAR K O - BTG 98 10,444
min, Z.# 17.801 min, Z. B 22.674 min, T B2 25.760
min, PIEH 26.709 min HIT & 39.373 min(& 1),
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nRIU (D: \WXX\WXX 14\20080703000010. D)
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Fig.1 HPLC chromatograms of standard solution
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Tab. 1 Substances concentrations in the standard stored solution and standard mixed solutions

- BEREN (g L")
T [z M Lk M TH
RERSIETFR 25.0000 10..0000 5.0000 15.0000 5.0000 5.0000
20.0000 8.0000 4.0000 12.0000 4.0000 4.0000
A 10.0000 4.0000 2.0000 6.0000 2.0000 2.0000
PR 5.0000 2.0000 1.0000 3.0000 1.0000 1.0000
1.0000 0.4000 0.2000 0.6000 0.2000 0.2000
£2THE cHPRHEEERTR
Tab.2 Linear regression equation of the six substances
YR KREEBAFR R SHME/ (g L")
TH y=216 378x+92 140 0.9991 0.0000 ~ 25.0000
] y=151 330x~ 14 524 0.9998 0.0000 ~ 10.0000
™ y=152 742x+ 14 185 0.9990 0.0000 ~ 5.0000
HEvE y =330 223x + 10 062 1.0000 0.0000 ~ 15.0000
I y=190 682x+ 17 916 0.9993 0.0000 ~ 5.0000
TR y =294 970x + 14 990 0.9998 0.0000 ~ 5.0000
RIFAERARERNEN R GRS
Tab. 3 Relatively standard deviation of the standard mixed solution
L) RERESBRPEKE/ (g L") C/(g-L™") RSD%
Th 10.0000 9.9975 0.53
(] 2] 4.0000 4.0263 0.59
.. 4 2.0000 2.0080 0.63
BEH 6.0000 5.9424 0.69
7% 2.0000 2.0317 1.01
T8 2.0000 2.0079 0.89
R4 ARARBERGNZANGERE
Tab.4 Recovery tests of standard mixed solution
- 1 3 zkﬁ%mﬂﬁ&;mm(g-r ) S G /(g L) W%
TR 10.0278 10.0072 10.0513 10.0288 100.29
[]] 3.9845 4.0340 4.0311 4.0177 100.44
. 1.9986 2.0019 2.0078 2.0028 100.14
HEE 5.9614 5.9636 5.9570 5.9607 99.34
LB 2.0025 2.0356 2.0287 2.2 101.11
TE 2.0021 2.0168 2.0074 2.0089 100.44

2IEMERBEELR _
R, HHEAXRERZ (RSD) /M F 1.01%, K8
P& 10g L' TERNESINVERR, REEE SRS ERT. B3 RUBERHTENTY
BAGHTNE, MSESUMFEE R, S REE  1(C)RE MM EKE () % 4 FiR, &
BHSRSKRUBEENFHIE(C)MERIF  99.34% ~ 101.11% , BB R R AR o
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%25 TOMGEEKRELZRER (n=9)
Tab.5 Results obtained in the recovery test of butanol (n=9)

'wﬁﬁ&m/(g-v') BHERig FnE/g MEERg MWEBHEE/(gL') 9% Y% RD%
0.0120  0.0266 17.7182 99.07
0.0126  0.0270 18.0094 97.82
0.0143  0.0285 18.9786 96.36
0.0143  0.0290 19.362 100.38
9.7926 0.0147  0.0150  0.029% 19.5815 97.89 99.66 2.63
0.0157  0.0306 20.3914 101.26
0.0169  0.0319 21.291 102.06
0.0192  0.0348 23.1782 104.58
0.0196  0.0338 22.9928 97.49

2.4 6 M RMMTE R MR EK R

BEEBEKHER KR 1LSHIERTHES
FIALTE , A 38 JE K B BURE & 10 ), B4 352 1 500
oL, S — 0k 1.3 M EERESTRE, Uk
EESMIEE R, EE 3 KR RTFHE: TR
9.7926 g/L, A 5.5363 g/L, Z.B¥ 1.1180 g/L, B %
$0.2229 ¢/L, 7.7 0.2929 g/L, T 82 0.8299 g/L,

RID! A, REHHMAT

NRIU §  (D:\WKX\WXX 14\20080703000017. D)
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Fig. 2 HPLC chromatograms of practical samples

ATHIBHERD, B—HEST 6 YR
WEHR L ARG BN TFERE, [ 9 GHR
FAHMA—ERMATEGER KREEHE
AT, U EBSMR L E &, R IR
Bl , LR ERE 5.

M5 AT, ETBCER () 7E 96.36 % ~ 104.58
%22 18], ¥ B K 99.66% , 48X 45 B R =
(RSD) K 2.63% ., H%IVE, LB, 208, T, N

MENTEMNHERNTERD, ZR2 5N
100.02% ,99.37%,99.86% ,100.12% $1100.08% o

34&ie
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