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The Study on Compounds of the Fermented Sipjundaebo-tang and its Neuroprotective Activity
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Abstract — Sipjundaebo-tang was a well-known restorative traditional herbal prescription that used to treat anemia, anor-
exia, fatigue and inflammation. In this study, we examined the bioconversion of compounds in the Sipjundaebo-tang (SJ) and
fermented Sipjundaebo-tang with Lactobacillus fermentum KFRI 164 (FSJ) using established HPLC-DAD method. The chro-
matogram of FSJ has shown that the contents of six bioactive compounds 5-HME, paeoniflorin, ferulic acid, cinnam aldehyde,
decursin, glycyrrhizin in SJ has decreased. And the contents of unknown compounds (1), (2), (3), (4) and (5) in FSJ were
higher than each contents of SJ. The antioxidant activities of SJ and FS] were conducted by DPPH free radical and Hydrogen
peroxide (H,0,) scavenging assay. Electron donating activity (EDA, %) value of FSJ has shown higher than 21.9% and 14.5%
at a concentration of 0.5 mg/m/ for DPPH radical scavenging activity and H,0, scavenging activity, respectively. Also, the
neuroprotective activities of SJ and FS]J against glutamate-induced oxidative stress in a mouse hippocampal cell line (HT22)
were evaluated by MTT assay. As a result, FS] has shown higher neuroprotective activity than 56.5% comparing with SJ.
In conclusion, the fermented SJ using microorganism could convert compounds in SJ and enhance antioxidant activity and

neuroprotective activity.

Keywords [] antioxidant activity, bioconversion, fermentation, HPLC, neuroprotection, Sipjundaebo-tang
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(Angelica gigas Nakai), 315 (Cnidium officinale Makino), < 4]
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AR FAA B Aoke] AeddEdS
U2 FHE JEA7| ALY AR el EAS AT 5 9l
o, BEo] FhAA L Ak F5g I & YohO
olo] B Ao AHANRES BE =, Lactobacillus
fermentum KFRI 164= o]-&3to] WaA7] 5, 58 AdAdin
@ HPLC &A] 210l #-83to] AHtinie] 8& #AEdwe
S W g A vl 2SS 88 AR AT
RS sz 1259] Aok A% A% 5, 5-HMFEAED,
paeoniflorin(2}eF), ferulic acid(1-8), cinnamaldehyde(SA)),
decursinol(d+), 6-gingerol(*y73), decursin(@+), glycyrrhizin(
Azys AAsIIckFg. 1. 283 el o3t Aedd 4%
o] AAtREe] A3l AE A et HAHAHE e B
gl gaksl S48 vt AAUEES] 855 Brlsielt

ooz

Aol AR AR A 5(3.0 g2k At REe]

Foll o) &3t o, Lactobacillus fermentum KFRI 164= Zz}z}
Shrstelshal v} sharal &g e 25 E Ersielvt. HT22

cellse A&t ZHE] 2oF ol ARE3Ilom, Az wjoke
AH&-E Dulbecco's modified eagle's medium(DMEM), fetal
bovine serum(FBS)S Gibco (Invitrogen Co., USA)ZFE] <]
stk &4 A A8 L-glutamic acid monosodium salt
hydrate(Glutamate), 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide(MTT), 2,2-diphenyl-1-pikryl-hydrazyl(DPPH),
2,2-azinobis(3-ethylbenthiazolin)-6-sulfonicacid(ABTS), 6-hydroxy-
2,5,7,8-tetramethylchroman-2-carbboxylic acid(trolox) 7231
(+)-sodium L-ascorbate= =7 Sigma-Aldrich(USA)ol A
SISITh B4 ARgE X3 A FollA hydroxymethylfurfural
(5-HMF), ferulic acid 72]1 cinnamaldehyde> Sigma-Aldrich
USA) A skt 183l 6-gingerol, decursin X

glycyrrhizin 2] F ookt o7 RE R o,

/! .:1
b
Hy CHy

Fig. 1 - The chemical structures of eight bioactive compounds in Sipjundaebo-tang. (1) hydroxymethylfurfural (5-HMF), (2) paeoniflorin, (3)
ferulic acid, (4) cinnamaldehyde, (5) decursinol, (6) 6-gingerol, (7) decursin and (8) glycyrrhizin, respectively.
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Table I -Mobile phase condition of chromatographic separation

) ) Solvent
Time (min) - -
A* (%) B® (%)
0 90 10
20 70 30
45 50 50
55 30 70
65 25 75
65 90 10
4A: Water.

B: 0.1% TFA (Trifluoroacetic acid) MeOH.
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Table II - Contents of eight bioactive compounds in SJ and FSJ

Contents (ug/mg)

SJ FSJ
5-HMF 5.60=+0.007 3.59+0.005
Paeoniflorin 6.13+0.002 1.33+0.001
Ferulic acid 0.31+0.001 0.23+0.004
Cinnamaldehyde 0.16+0.010 0.01+0.004
Decursinol 0.05+0.002 0.05+0.001
6-gingerol 0.08+0.001 0.08+0.003
Decursin 0.69+0.002 0.50%0.002
Glycyrrhizin 1.33+0.002 1.23+0.002
Lactobacillus fermentum KFRI 1640 oJ&l) W59 A Ac)ws
(fermented Sipjundaebo-tang, FS))2] 852 A% 4 v‘f— i)
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Fig. 3 - DPPH free radical scavenging activity (%) of SJ and FSJ.
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Fig. 2 - The HPLC chromatogram of SJ (A) and FSJ (B).

(1=230 nm, 2=254 nm, 3=280 nm and 4=300 nm).
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Fig. 5 — The neuroprotective effects of SJ and FSJ on glutamate-
induced cytotoxicity in HT22 cells. HT22 cells were
treated with SJ and FSJ at concentration of 10 and 100 ug/
m/, and then incubated for 24 h with glutamate (2 mM).
Trolox (50 uM) that was used for positive control exhibited
relative protective activity (80.97+16.04%). Each bar
represents the mean=SD of three independent experi-
ments. p<0.05, p<0.01, "~ p<0.001 vs. S] (ANOVA).
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