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Study on optimization of extraction process of 5-hydroxytryptamine
from Hippophae rhamnoides Linn. seed meal by response
surface methodology and its anti-inflammatory activity
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Abstract ; Response surface methodology (RSM) was used to optimize the extraction process of 5-hydroxytryptamine (5-HT)
from Hippophae rhamnoides Linn. seed meal with acetic acid. The optimal extraction conditions were as follows: acetic acid
concentration 2. 6% ,liquid-solid ratio 50 ml/g, extraction temperature 100 °C , extraction time 60 min and 1 time. Under the
conditions , the extraction yield of 5-HT was 2.42 + 0.04 mg/g. The 5-HT was enriched by macroporous adsorption resin.
Meanwhile , lipopolysaccharide ( LPS)-induced inflammatory model on RAW 264.7 mouse monocytes-macrophages was estab-
lished to investigate the anti-inflammatory activity of the 5-HT fraction. The mechanism was also discussed. The results
showed that 5-HT fraction inhibited the secretion of NO and inflammatory cytokines 1L-6 and TNF-a, decreased the expression
of COX-2 protein and inhibited the phosphorylation of IkBa protein, which significantly inhibited the inflammatory response
induced by LPS.
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-1 2.0 30 80

0 2.5 40 90
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Fig. 2 The effects of each single factor on the yield of 5-HT from H. rhamnoides seed meal
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2.1.3 @ ERgR 0.05 C + 4.22x10°AB -3.71 x10*AC -3.58 x 10
FRAE A PR 2 S 45 T 3 N 3 KM BC 0.13 A°4.85 x107°B*2.02 x 10 C* , KB f{y4H
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Design Expert 8.0 X Wi b7 17 5% 46 45 SR #EATH 5 JE R4
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Table 2 Design and results of response surface

el A3 Factor YRR
No. A(%) B(ml/g) c(C) Extraction yield(mg/g)

1 2 30 90 2.19

2 3 30 90 2.13

3 2 50 90 2.36

4 3 50 90 2.39

5 2 40 80 2.21

6 3 40 80 2.23

7 2 40 100 2.37

8 3 40 100 2.38

9 2.5 30 80 2.13

10 2.5 50 80 2.31

1 2.5 30 100 2.26
12 2.5 50 100 2.42

13 2.5 40 90 2.33

14 2.5 40 90 2.36

15 2.5 40 90 2.34

16 2.5 40 90 2.36

17 2.5 40 90 2.35

=3 EEMAESH
Table 3 ANOVA of mathematic model

P 3/ -5 A ¥y FAE P
Source Sum of squares df Mean square F value P value
7 Model 0.13 9 0.01 33.56 < 0.000 1"~

A 0.00 1 0.00 0.01 0.930 8
B 0.07 1 0.07 169.26 <0.0001"*
C 0.04 1 0.04 87.89 <0.0001"*
AB 0.00 1 0.00 4.09 0.083 0
AC 0.00 1 0.00 0.03 0.864 1
BC 0.00 1 0.00 0.12 0.7415
A2 0.00 1 0.00 10.30 0.0149*
B? 0.01 1 0.01 22.75 0.0020**
c? 0.00 1 0.00 3.94 0.087 5

7% Residual 0.00 7 0.00 - -
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%23 3 ( Continued Tab. 3)

MU 7 A H 5 FiH P1H

Source Sum of squares df Mean square F value P value
Sl Lack of fit 0.00 3 0.00 5.24 0.071 8
1R2% Pure error 0.00 4 0.00 - -
BAS R Cor total 0.13 16 - - -

"7 ZRWEEP <0.01); " ZREEP <0.05),

Note: * * Highly significant difference (P < 0.01) ; * Significant difference (P < 0.05).
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Fig. 3 Response surface graphs and contour plots for the interaction among factors
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Fig. 4 The effects of LPS on cell viability (A) and NO release (B)
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