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Extraction Technology of Biological Humic Acid from Fermented Furfural Residue

ZHANG Yuan-ping, CUI Gang, ZHANG Guo-lan et al (Ningxia Kocel Biochemistry Co. , Ltd. ,Yinchuan, Ningxia 750200)
Abstract [ Objective] To investigate the optimal extraction technology of biochemical humic acids (BHAs) from fermented furfural residue.
[ Method ] With fermented furfural residue as the raw materials, BHAs was extracted by alkali-dissolution and acidification method. Four-factor
and four-level orthogonal test was used to investigate the effects of solid-liquid ratio ( mass ratio of fermented furfural residue to water) , alkali
concentration, extraction temperature and extraction time on the extraction rate of BHAs. Then, pH value of extracting solution was regulated
by hydrochloric acid, in order to precipitate BHAs from its extracts. Through the solid-liquid separation and drying, solid BHAs were ob-
tained. Results showed that the optimal extracting conditions were as follows:1: 8 solid-liquid ratio, 8% alkali concentration, 70 °C extracting
temperature, 2.5 h extracting time, and pH 2.5 during alkali dissolution. Under these conditions, solid BHAs containing 76% humic acid
content was obtained, and its extraction rate was 49% . [ Conclusion] This research provides scientific basis for the development of fermented

furfural residue.
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Table 1 Factors and levels design of orthogonal test

K Z Factor

- R R :
rio(A) QT OB e (D) /b
1 1:6 2 60 1.0
2 1:7 4 70 1.5
3 1:8 6 80 2.0
4 1:9 8 90 2.5
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4.53.5.2.5 1.5 W55 AN pH O [ A A= A J35 A R 0 0 £ 1
FEICR B R
1.3 £ EEEBNIRING %
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Table 2 Results of orthogonal test with four factors and four levels

2 Factor

- R LA o AR i AR

Test code A B c D ngh.t of hum.lc acid Content.of bl.ochemlcal E)-(tract'lon rate ofo
extracting solution //g humic acid // % humic acid (o, ) /Y

1 1:6 2 60 1.0 354.9 3.89 57.72

2 1:7 2 70 1.5 446.8 3.39 63.32

3 1:8 2 30 2.0 542.3 3.27 74.14

4 1:9 2 90 2.5 630.4 2.71 71.42

5 1:6 4 70 2.0 362.2 4.08 61.80

6 1:7 4 60 2.5 444.5 4.03 74.89

7 1:8 4 90 1.0 544.5 3.25 73.98

8 1:9 4 80 1.5 642.4 2.89 77.61

9 1:6 6 80 2.5 379.1 4.46 70.69

10 1:7 6 90 2.0 468.4 3.64 71.28

11 1:8 6 60 1.5 543.4 3.36 75.07

12 1:9 6 70 1.0 623.1 3.11 81.01

13 1:6 8 90 1.5 357.6 4.21 62.94

14 1:7 8 80 1.0 411.8 3.55 61.11

15 1:8 8 70 2.5 555.9 3.83 89.01

16 1:9 8 60 2.0 641.5 3.04 81.53

K, 63.28 66. 65 72.30 69. 96

K, 69. 15 72.07 73.79 69. 74

K, 78.05 74.51 72.39 72.18

K, 77.89 75.15 69. 90 76. 50

R 14.76 8.50 3.88 6.77
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AR A HATHEIAFE] 1000 g AR S U, I HE &) f5
GyI5 Oy B 200 g, BT 250 mL BB bR Hh UEA T IR AT
5 A5 3,

P2 3 AT, ) PR AR R A TROX A 1 JE A Rt A 7 3 7 Ak
BB pH M FEARAE AR F i K, (IR R, &7
A, IR A 2%, pH Oy 2.5 ifiRcfE:

2.3 BRMMEBWEHRWIE hE4 0T A SRR & R
gk F) 76. 62% ~ 76. 98% , M Ak B A TR Y B2 LR Ny
49.24% ~49.97% .
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Table 3 Effects of pH on the weight of BHAs

X JHIR pH - H A fLJE A AL
b Acid JHERSEPR pH BRULTEIAFA W2 o
Test adjustment Actual pH  Observed precipitation ~ Weight of
code pH volume of BHAs/mL  BHAs//g
1 5.50 5.41 150 4.05

2 4.50 4.43 160 4.37

3 3.50 3.47 170 4.61

4 2.50 2.52 195 5.29

5 1.50 1.47 210 5.71
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Table 4 Test results of the optimal extraction conditions

R BOR R RS AR IR TRIRICE o, MBS ER SRR AR o,
IiH Wight of BHAs BHAs content Extraction rate in ~ Weight of BHAs  Content of BHAs Extraction rate
Ttem extracting solution in extracting alkali-extraction finished product finished product of BHAs
g solution //% step // % g % %
SEATIRER 1 Parallel test 1 558.4 3.79 88.48 15.3 76.98 49.24
SEATIRER 2 Parallel test 2 554.6 3.81 89.46 15.6 76.62 49.97
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