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Abstract

The water extract of the fermented Rhus verniciflua stem bark (FRVSB) was prepared by hot water extracting

at 100°C for 8 h. The urushiol content of the FRVSB water extract was determined by HPLC. The urushiol was not
contained in FRVSB water extract, whereas Rhus verniciflua stem bark (RVSB) water extract contained 3.4 mg%. At the
lab scale size, suitable water extraction condition for a total solid, polyphenol and flavonoid from FRVSB was at over 100°C
for 6-8 h. The total solid contents was reduced in pilot scale processing system, with 5.7% of the extraction yield. The
proximate composition (%) of FRVSB water extract obtained from industrial installation was moisture 4.34, crude fat 1.69,
crude protein 10.21, and crude ash 15.80. Gallic acid (1,090.5 mg%) was the most abundant compound in phenolic acids,
while fisetin (135.7 mg%) was the predominant flavonoid. The free sugar content was mannitol of 3.48%, glycerol of
0.19%, and glucose of 0.19%. Alanine (244 ppm), serine (231 ppm), and leucine (218 ppm) were predominant amino acids.
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Flavonoid
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C18(4.6x250 mm, 5 um, Waters Co., Milford, MA, USA)S °]&
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Fig. 1. Comparison of urushiol chromatogram between RVSB
and FRVSB water extract. Figures in parenthesis refer to urushiol
concentration of each sample. RVSB, Rhus verniciflua stem bark;
FRVSB, fermented RVSB; RVSB-W, RVSB water extract; FRVSB-
W, FRVSB water extract.
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Fig. 2. Effect of extraction temperature and time on soluble solid (A), total solid (B), polyphenol (C) and flavonoid (D) elution in FRVSB.
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Fig. 3. Pilot scale production of FRVSB extract.
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Table 29} 39 eI &2 FE2ES 74313 U= phe-
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A phenolic acid &2 82.7%E X}X| &} 3L, protocatechuic
acid®} 4-hydroxy benzoic acid’} FI& o]t} v} a2l
SHElo] e R84 AdEQ syringic acid, mandelic acid, vanil-
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Table 1. Proximate compositions, total polyphenol and flavonoid in FRVSB extract

177

Crude composition (%)

Moisture Total phenol Flavonoid
(%) Fat Protein Ash (mg%, gallic acid) (mg%, quercetin)
4.3420.98 1.69£0.72 10.21+0.01 15.80+0.37 12,985.9+89.2 537.2+13.5

Each value represents mean+SD (n=3)

Table 2. Contents of phenolic acids in FRVSB extract

Table 5. Contents of free amino acids in the FRVSB extract

Compounds Phenolic acid content (mg%) Component Concentration (ppm)
Gallic acid 1090.5+0.84 Alanine 243.6+3.2
Protocatechuic acid 199.2+0.22 Ammonia 592.9+12.8
Mandelic acid nd Anserine nd
4-Hydroxy benzoic acid 28.9+0.04 Arginine 108.7+5.5
Syringic acid trace Aspartic acid nd
Vanillic acid trace o-Aminoadioic acid nd
Caffeic acid nd o-Aminobutyric acid 104.3£3.1
-Coumaric acid trace B-Alanine 66.8+2.6
Ferulic acid nd B-Aminoisobutyric acid 42.9+2.7
Salicylic acid nd y-Aminobutyric acid 122.5£11.3
Total 1318.6+0.97 g?mTlﬁine ng
itrulline n
Each value represents mean+SD (n=3) Cystathionine 44.6+34
Cystine 41.7+0.6
Table 3. Concentrations of individual flavonoid in FRVSB Ethanolamine 18.9+4.7
extract Glutamic acid nd
Compounds Flavonoid content (mg%) Glycine 149.29.1
- Histidine 6.8+0.4
F.uSU.H 27.94£5.02 Hydroxylysine 20.4+1.2
Fisetin 135.67+4.21 .
. Hydroxyproline nd
Sulfurf.:tln 38.67+0.68 Isoleucine 154.5£2.2
Butein 21.40+0.83 Leucine 218.146.8
Total 223.68+4.36 Lysine 61.9+1.7
Each value represents mean+SD (n=3) Methionine 6.1+0.2
1-Methylhistidine nd
Table 4. Free sugar concentrations of FRVSB extract 3-Methylhistidine nd
Free sugar(%) Ornithine 16.1+£0.9
- Phenylalanine 183.34£3.1
Mannitol Glycerol Glucose Sucrose Maltose Phosphoethanolamine nd
3.48+0.12  0.19+0.01  0.19+0.01 - - Phosphoserine nd
Each value represents mean+SD (n=3) Proline 132.8£1.6
Sarcosine nd
lic acid E0(19) = HA sttt BEe FEEd dRE & Serine 231.249.9
ZH-ol=EE fisetin®] 135.7 mg%z 7FE Bo] HrEo] JAS Taurine nd
W, sulfuretln, fustin, butein®] F= ©]THTable 3). Gallic acid, Threonine 167.2+6
fustin 2 fisetin® LEL FEEC] $23 kst £2(3,9,19)°] Tyrosine 122.742.9
o), X {3 bacteria B yeast strainoll thate] A (9)S 7+ Typtophan nd
A3 9g i oh)e FJIBHRNE Ak olsle] LT 7 Urea nd
AN F23 sulfietin® FHZN @) T olrh. Valine 1768417
Total 3033.8497.4

ﬂ% StakS Table 49 7F©] mannitol

3.48%, glycerol 0.19%, glucose 0.19%°]%1 2™, sucrose2} mal-

tose= AEHA AT} ol#E AGS
/5]0]_13:] )\1 _E_zlx-l_i ﬂ‘%
£ A= Zlo] dutxyo|t},

AtAHl=

dZ 7hse Aoz o
UZAJA]+= mannitol
olglo| FEIA Tt MEHo] 1

S =HA] glycerol3} glucose’t F+EE Ao =2 FHEH

Each value represents mean+SD (n=3)
nd: not detected

wES
 Frelopn
s,

Fa felol]eat olgint. 3

£o) fejohx

=)

2H(Table 5)&

2450] AEHUL
|:=Ake] E8ES 3,033.79 ppm©] AL ammoniaZS |2
alanine(243.6 ppm), serine(231.2 ppm), leucine(218.6 ppm)°]
ol iike] B2 967.2 ppm S
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= 29 AEFAE-S A urushiol®] AAE F
EES AX3IAL oo EAS AFngith ALd EFEA 34
mg%®] urushiolo] §&5 = R BE LN = EEEHA] Lt
e ee] EFEX0S YT, E9s, SetRolE o)
IHEY LM, 100°CAA 6-8A7F FE3t= Zo] ARSI &
B2 FEE9 pilot scale BAIM FEFEL 5.7%01300 =
B SR 434%, ZAW 1.69%, ZHHE 1021%, 23]%
15.80%%] RO Z o]Fofx] UNe™, 3572 phenolic acid
9} 4%572] flavonoid’} &= 31t} Phenolic acidsollA1E gallic
acid(1,090.5 mg%)7} 71 ol ghf=o] %2, flavonoids ol
A= fisetin(135.7 mg%)e] $Hgel 7P =UTh YEE FEEC
EA 5t F2132 mannitol 3.48%, glycerol 0.19%, glucose
0.19%°191.2™, 3,034 ppme] FElofu]ieite FF-3t AU
Alanine(244 ppm), serine(231 ppm), leucine(218 ppm)°] F£ 2]
ofp|a=At oo, ProhmmAte] ke 31.9%C1JAL y-ami-
nobutyric acid =2 122 ppm©] At}

aAlel =2
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